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DESTINATION LIST

Type Unit Freq. range Supplied battery Supplied charger 16-key pad
(Guaranteed specification) (DC) (AC}) {DTP-2)
TH-22AT K X57-4370-11 144 to 148 MHz 6v 600mAh 120V _ Installed
TH-22E T XB7-4372-71 144 1o 146 MHz 6Y 600mAh 240V Option
TH-22A X X57-4370-71 144 10 148 MHz Battery cage {BT-2) - Option
TH-22AT P X57-4370-11 144 to 148 MHz 8V 600mAh 120V Installed
TH-22E E1 X57-4372-71 144 10 148 MHz 6V 600mAh 230V Option
TH-22E E2 X57-4372-72 144 10 146 MHz 8Y 600maAh 230V Option
TH-22E E3 X57-4372-71 144 to 146 MHz BV 600mAh 230V Option
TH-22E E4 X57-4372-71 144 10 146 MHz 9.8Y 600mAh 230 Cption
TH-22E ES X57-4372-71 144 {0 148 MHz 6V 600maAh 230V Option
TH-224 M1 X57-4370-21 144 to 148 MHz &Y 800mAh 120/230V Option
TH-224 M2 X57-4370-22 144 to 148 MHz 6V 600mAh 120230V Option
TH-22A M3 X57-4370-22 144 to 148 MHz 9.6V 600mAh 120/230V Option
TH-22A M4 X57-4370-22 144 to 148 MHz Battery case (BT-9) - Qption
TH-224 M5 X57-4370-23 144 1o 146 MHz Battery case (BT-9) - Option
TH-22AT M1 *57-4370-21 144 10 148 MHz 6V 600mAn 120/230V Installed
TH-22AT M2 X57-4370-22 144 to 148 MHz 8Y 600mAh 120/230V instalied
TH-22AT M3 X57-4370-22 144 10 148 MHz 9.6V 600mAh 120/230V Installed
TH-22AT W4 XB7-4370-22 144 10 148 MHz Battery case (BT-9} - Installed




Removing the case

1. Remove the two long screws (@) of the rear case.
Then pull out the two knobs (@) and remove the rubber
pane! (@),

2. Press on the part of the case with a claw (@) and take apart
the upper and lower cases(@).

Note: As the cases are connected with an FFC cable, take
care not to cut the cable when taking apart the cases.

Removing the units

1. Remove the four screws (@) that are holding the TX-RX
unit (Af4).

2. Remove the BNC receptacle after having removed the two
screws (@) and the solder of the terminal.

3. Remove the two nuts (@) and lift up the unit () to remove
it from the case.

TH-22A/AT/E |
DISASSEMBLY FOR REPAIR




TH-22A/AT/E
DISASSEMBLY FOR REPAIR

Removing the circult board

1. Pull aut the hoider (@) from the frame (@) without bending
the power supply terminal (@),
2. Remove the solder from the four soldered points (@ and
@) of the circuit board and the frame.

3. Take care so that the ANT terminal of the circuit board is
not caught on the frame (@), and then carefully lift up the
circuit board (@) from the frame.

Note: Take care not to touch the power module with your
fingers.




CIRCUIT DESCRIPTION

FREQUENCY CONFIGURATION

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

TH-22A/AT/E

(1) 144.000 to 147.995 MHz (K, P, M1-4, X)
144.000 to 145.895 MHz (T, E, M5)

b (2) 189.05 to 193.045 MHz (K, P, M1-4, X)
ANT / 189.05 to 191.045 MHz (T, E, M5)
45.05MHz —|
(1 1stMIX  MCF 5p
ANT SW | T | Double superheterodyne
RF AMP \ / MIX, {F,DE AF AMP Receiving system
Fy £ system First IF 45.05 MHz
55 44595MHz Second [F | 455 kHz
Transmitting | Direct conversion oscillating
system amplification system
@ MIC Modulation Variablel reactance phase
PA AMP X AMP |, PLLYCO | :\lfp ,_G system modulation
1
o T Table 1 Basic configuration
LD 12.8MHz
5
Fig. 1 Frequency configuration
RECEIVER SYSTEM
ANT
BPF HF AMP BPF MIXER MCF IF AMP AF AMP
L11 o] L12.L13 Qs XF1 on IC4 Ic208 sp
LPF [~ ANTSW [-=] | \ { \ ~.®_ / \ IF AMP,DET M
/I R i i 3R 2nd Local OSC
" 15t Local OSC
cv {PLL)
PLL VGO
Qs
TUNING YOLTAGE .
Flg. 2 Receiver section configuration
» RF amplifier first IF signal is sliminated by a two-stagé monolithic crystal

The signal from the antenna is passed through a low-pass
filter and the transmission/reception selector circuit, and in-
put to the RF amplifier. The input signal is amplified by Q9.
The unwanted frequency band of the signal is then elimi-
nated by a band-pass filter.

This band-pass filter is a variable filter using a varicap,
and operates so that it tunes to the receive frequency with
the tuning voltage that is in proportion to the PLL logk volt-
age.

+ First-stage mixer

The input signat is mixed with the first local oscillator
signal from the PLL circuit by the first-stage mixer Q8, pro-
ducing a first IF signal. The unwantad freguency band of the

filters (MCF).

Iltem Rating
MNominal center fre- 45.05 MHz
quency (fo)
Passhband width 175 kHz or more at 3 dB

Attenuation band width
Guaranteed attenuation

+22 kHz or less a1 25 dB

80 B or more at 910 kHz
Spurious: 40 dB or more within 1 MHz

Ripple 1dBorless
Ingertion loss 4 dB or less
Terminating impedance | 800 Q2 PF

Table 2 MCF (L71-0409-05) characleristics (TX-RX unit XF1)




TH-22A/AT/E
CIRCUIT DESCRIPTION

« IF amplifier o AF ampiifier
The first IF signal is amplified by Q11 and enters IC4 (FM The frequency characteristics of the audio signal output
signat processing |C), where it is mixed with the second local by the FM detector are corrected by the Q12 active high-
osciltator signal and so converted into the second IF signal. pass filter and deemphasis circuit consisting of R67 and
The unwanted frequency band of the second IF signal is C71. The audic signal is then passed through an AF variable
eliminated by ceramic filter CF1. The resulting signal is then resistor and amplified by power ampiifier [C208 to cbtain the

amplified and detected. dssired output.

» Squelch and mute circuits
ftem Rating The output detected by IC4 is amplified by Q10, wave-
Center frequency of 6dB | Within 455 kHzt1.5 kHz form shaped by D16 and C80, and the direct current is input
bandwidth (fo) 1o the microprocesser analog port (pin 5). The voltage input
6dB bandwidth £7.5 kiiz or more to the microprocesser is digitized, and the microprocesser
4008 banciwidih +15 kHz or lgss controls the MUTE, AFCO, and AFC1, thus controlling the
Passband ripple 1.5 dB o less {within 456+1.5 kHz) audio signal. This port has hysterisis. The microprocesser
Guaranteed atienuation | 27 dB or more {within +100 kHz) also controls the MUTE, AFCO, and AFC1 during the T, ALT,
Insertion loss 6dBor less CTCSS and DTSS operations, thus controlling the audio sig-
inpuifoutput impedance | 1.5 kQ nal.

Table 3 Ceramic filter (L72.0362-05) characteristics
(TX-RX unit CF1)

o208 Qz2)
IC 4 sP
AF AMP
] | ]
Ay AFCA
< ASP
NCOISE AMP
Q212
EQW D18 SQVOL o d< 2
o +
3
AFGO
2 e
BUSY 9 BEEP
MUTE MUTE
oy
1C206 AFCY | 31
Fig. 3 AF amplifier, squelch, and mute circuits
Condition MUTE | AFCO | AFC1
Transmission L H L
Reception | Nermal Squelch on L H L
Operaion | geyelch off H ol L | H
Bell Standby L H L
OPEralion [ peceive (Bell operation), L L H

MUTE: hMuted when low
AFCO: Muted when high
AFC1: Muted when low

Table 4 Muting conditions



TH-22A/AT/E

CIRCUIT DESCRIPTION

* S meter

The S-meter signal is cutput from pin 13 of IC4 as a direct
current corresponding 1o the input signal, converted to a
voltage by RE3, then input to pin 3 of the microprocesser.
The DC voltage is digitized to control the LCD S-meter dis-
play. The S-meter display level is written into the EEPROM of
each unit during adjustment in the factory. Thus there is little
variation in the product level.

-RX UNIT

LCD

INT(VA)
1
i

-y

iC4

Fig. 4 S meter

Preemphasis

MIC
oy

i
ca3e

R245

=

R244

TRANSMITTING SYSTEM

= Microphone amplifier

The audio band of the signal from the microphone is
corrected by the 6dB/oct preemphasis circuit consisting of
C235 and R244. The 18dBjoct tone frequency is eliminated
by the low-pass filter consisting of C236, R245, C239 and
R232 and the preemphasis circuit. The signal is amplified
and limited by |C207 {1/2). Distertion components exceeding
the audio band of the resuiting signal are then sliminated by
18dBfoct frequency correction by a splatter filter consisting
of IC207 (2/2) and R235 and C230.

» Modulation circuit

The signal from the microphone amplifier passes through
the modulation adjustment variable resister VR202, is ap-
plied to VCO varicap diode D3, and modulated by variable
reactance.

« Drive and Final Circuit

The desired signal is produced by the VCO, and amplified
to about 75 myrms by the buffer ampilifier. 1t is then amplified
to about 1.4 Vrms by the drive. The amplified signal is input
10 power module IC3.

The power module consists of a two-stage FET amplifier,
and increases the power to about S W. '

+ Transmission/reception selector circuit

The transmission cutput is passed through the transmis-
sion/reception selector circuit and low-pass fitter to the an-
tenna.

The transmissionfreception selector circuit, which con-
sists of D11 and D12, ts turned on during transmission and
off during reception 1o switch the signal.

Sglatter filter

Il
LA}

— A A 5+ 7 | R235

——< TO

6L"1c207
(242)

-+
-4

Q209
G240
C239 R239
¥

INT.MIC BEEP

MUTE

€230
3—

VR202 THz201

MOD
F—0—=vco
modilation
circuit

Fig. 5 Microphone amplifier



TH-22A/AT/E
CIRCUIT DESCRIPTION

+ APC and transmission output selector circults

The automatic power control (APC) circult is used fo ob-
tain a stable transmission current. This circuit detects the
drain current in the final stage of the power module and
controls the transmission output.

To differential DC amplifier 1C204, two voltages are ap-
plied: the reference voltage produced by dividing ths voltage
of constant-current zener diode D202 by variable resistors
VR201, R210, R211, and R212 for transmission output ad-
justment, and the detection voltage generated across
R61,R62 and RB3 in proportion to the drain voltage in the
final stage.

The voltage, proportional to the difference between the
referance voltage and the detection voltage, is obtained at
the output pin {pin 8} of IC204. This voltage is reversed by
Q203 to provide the APC voltage.

This APC voltage controls the power control pin of the
power module and stabilizes the transmigsion output.

When transmission output is changed, each swiich is
changed as shown in the table below. The reference voltage
is changed, and the transmission output is fixed at about 5 W
(high}, 0.5 W (low), or 50 mW (EL).

CONT l,_FiF -
SB A6t 0.39
W c3 L2
RB%M—CLBQ POWER MODULE LFF
5B - ; =
Qo2 é RSS'MO.SQ - g 8 lé —\ L o ANT
————— E— o > > 0 J-_
— —— crRve + 0}
EL R208 AMP ‘+'
Q205 Qe
1= =-RX
]| & m !
j D1
HIE! 7
D12
H»—
= — 5T
& R205
= Wy
& %g _
902 0§ I l ats
+

Fig. 6 APC and transmission output selector circuits

+ Temperature protection clreuit

When the thermistor detects about 100°C, the tempera-
ture protection circuit turns Q15 on, reduces the APC voltage
1o prevent thermal damage to the power module.

H/L and EL are control signals fram the microprocessor unit, The
logical relationship is shown in the table below.

5 c Transmission Reception

2 3s

EE3

% 33 HA EL HAL EL
g .

HI L L L H
L L L H
EL L H L H

Table 5 Transmission output selecting condition

e



TH-22A/AT/E

CIRCUIT DESCRIPTION

PLL CIRCUIT

« PLL

The output from the 12.8 MHz reference oscillator consist-
ing of X1 is divided by IC1 to produce a 5 kHz or 6.25 kHz
reference frequancy. The comparison frequency is cbtained
by amplifying the VCO output by Q2 and dividing it by the
PLL IC {ICH).

5, 10, 12,5, 15, 20, and 25kHz PLL synthesizer is imple-
mented by phase-comparing the reference frequency and
comparison frequency obtained whan X1 is divided.

The pulse output from pins 18 and 20 of IC1 according to
the difference between the reference frequency and the
comparison frequency is passed through the charge pump,
and is changed to DC current by a low-pass filter to produce
the lock voltage.

The power supply of the charge purnp is raised from 3M
by the DC-DC convenrter to increase the lock voltage to about
7V

<

+
X58-400:VCO Iac
. 1

Q2
L _L(-'-%VCD BUFFER

11| CLK
PLL
-l DATA 13| DATA
14| EP

» VCO (X58-4090-00)

The desired frequency Is directly produced by the Colpitis
oscillator configured around FET Q2. The lock voltage is
applied to varicap diodes D1 and D2 to change the oscillator
frequency. The TX pin is made ‘L" during transmission. Q1
and D4 are then turned off to change over the oscillation
frequency.

IG1
MB151tPFV-G-BN

D
FIN

outp  mp 10 osc NP (o

— N
L
=
o0
o

. —
b4 £ J_ AMP Q3 RF AM pry =] 3
L] —h
T ouT
I_ 0sC OUT |3 '
& 2 £a ‘ ad DRL\:EFI .i;v
i l MIXER i
PLLIC
) BLHER 8 _ UNLOCK ™
T UL " DETECTION ic2
4 from IC208 <
é;\:v )'—< Tm M
¥ F DGC-BC converter IC
; F I
cv MOD
MIC AMP

FrET

Fig. 7 PLL and VCO circults

= Unlock detectlon circuit

When the PLL is in the uniock state, the pulse that is
output to the UL pin (pin 8) of IC1 is waveform shaped by D3,
€8, R11, and C8. The UL pin is then made high. The voltage
at the UL pin is monitored by the microprocessor to control
the transmission or reception selection timing.

11

PLL IC

s 4

Fig. 8 Unlock detectien circuit



TH-22A/AT/E
CIRCUIT DESCRIPTION

DIGITAL CONTROL CIRCUIT

s Keys and rotary encoder circuit
The signal from keys and rotary encoder input to micro-
processer directly as shown in Figure 9.

Encoder

20
PTT O PTT
o | sw
53
KSIN1 . O | [ woni
KOUT 3 ') td
2 p o208 KouT 2 |48
28 P 0
DN xout 1 |2 o it
x 48 O
f KOUT 0
O Ll er
o SwW
2 z 2 2
A
M g ¢ ¢ ¢ O LI rev
uwn w iy i'1)
= F

Fig.9 Keys and rotary encoder circuit
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TH-22A/AT/E
CIRCUIT DESCRIPTION

» Reset and backup circults

When the $B is turned on, a high-level pulse of about 1.5 The EEPROM receives data while C208 is discharging,
ms duration is output from the reset ¢ircuit consisting of and the data is written internally. The delay circuit consisting
€267, R287, and Q220 to reset microprocesser 1C206. If the of R213 and C265 prevents the microprocasser from reset-
SB is turned off, the voltage detection IC 1C205 detects a 3M ting during writing, and 1C209 (AND IC) speeds rising of the
voltage drop, and outputs a low signal. When the INT4  mi- reset pulse.

croprocesser port goes low, it outputs data to 1C202
(EEPROM) and enters backup mode.

aM
;E 1C209
G205 &
sap———] 10203 | 1| ::I%g: {:[> Timing chart
| ON OFF
§§'z+ ::g i L] v
Q< Q VoD a5v ]
e
m o m 55 0 I :
$ g | |
Ic202 o208 asvy | i
$ oM | | l
E2PROM e ! |
asv, | ' Detecting
INT4 INT 4 77T T voltage
NV
Vs
er
Fig. 10 Reset and backup circuits
« Battery voltage detector circuit « Lamp circuit
The supply voltage is divided and input to the analog port The LED is turned on or off by directly flowing current to
{pin 2) of the rﬁioroprocesser. The voltage input to the micro- the microprocessor poris.
processer during transmission is digitized to drive the LCD

battery display.

SB
tx
Y]
2 e
BATT

L
é = KSIN1  KOUT2

33 48

LAMP‘IL

Fig. 11 Battery voltage detector and lamp clrcults
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TH-22A/AT/E
CIRCUIT DESCRIPTION

12

the DC IN pin.

« Power selector circuit

ner

DCiN

Ni-Cd
Mn

l BATT.

POWER SUPPLY CIRCUIT
» Nickel-cadmium battery charging circuit — RB Power module power supply voltage
The constant current circuit consisting of Q14 and D18 — 3C Vaogl_ofl%nd lczog AVR reference \\r’oltalg&
supplies constant current (about 60 mA) to the Nickel cad- EEMI{C) VDD} Vo0, 3R (receive stage Voo
mium battery from the external power supply connected {o QB ——— 4T Transmission LED, 1G204 Voo swilch, drive
stage Vb, pratection circuit bias voltage,
D11, D12 swiich (transmissionfreception
selector switch)
The power circuit configuration is shown in Figure 12. The — 3M IC206 {microprocessor) Voo, 1C2 (DC-DC
O i it hranch are as foliows: COﬂ'ﬂparatOF) VoD, CTCSS Voo, G201 (DTMF
power clreuit branches : s decoder IC) Vop, IC202 (EEPROM) VOB,
LAMP, 3T, 3C. 3R reference voltage
L— ASB  1C208 (AF amplifier} VoD
BF
' [ I
}h—o—o—w1 : o5
0o 0
T VRl g?&%
at4 Ic3
POWER
D18 MODULE
aT 3C 3R
REY ASB 3T )§B Tac ‘;39
AB] AsB aT SB 3C 3R
CONTROL ? ¢ ¢ O S
AB W
Q213 Q214 Q219
ic208 |V ¥
o3 £0 Q215 Q6
M
(=3}
Q=0 w0
E23E 3
10203 i Q217 Qz18
AVR .
3
> o
in
& # 5
A < Z ./
—l

Fig. 12 Power supply circult



TH-22A/AT/E
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POWER SUPPLY CIRCUIT
» Nickel-cadmium battery charging circuit —RB  Power module power supply voliage
The constant current circuit consisting of Q14 and D18 —3C :gogDDl%ﬂdvl‘??gg AVR reference \60“8%9
supplies constant current {about 60 mA) to the Nickel cad- (FMI(C;-L-J’DD) 0. 3R (recelve stage Vom 14
mium battefy from the exiernal power supply connected to e —— 3T Transmission LED, 1C204 VoD switch, drive
the DC IN pin. stage VoD, protection circuit bias voltage,
. | D11, D12 switch (transmission/freception
¢ Power selector circuit ! selactor switch)
The power circuit configuration is shown in Figure 12. The = 3M IG206 {microprocessor) Voo, 12 (DC-DC
i it branches are as follows: Comparator) DD, CTCSS vop, 1G201 (DTMF
power circuit branche . ows decoder {IC) Vop, 1C202 (EEPROM) VoD,
LAMP, 3T, 3C, 3R reference voltage
L- ASB  1C208 (AF amplifier) VoD
RF
f [ - l
J }>|——omo:—o/.:
DC IN /\_%- Pﬂ"
M E%% 8%
NiCd T ) [+ ﬂ:§d:
Mn
[ rarr. Ql4 Ic3
POWER
p1s MODULE
aT ac 3R
RET ASE] aT Tss Tac ‘;:m
RB| AsB aT S8 30 3R
CONTROL ,1: " o ;: ¢
RB
Q213 Q214 Q219
[T Voo ;
CPSS L Q215 Q218
3M
o w
LE3E 2
10203 i Q217 Q218
AVR
® S o
& & %
. 2 o oy
—

Fig. 12 Power supply clrcuit



TH-22A/AT/E
CIRCUIT DESCRIPTION

« Battery save circuit

The squelch is switchad in during receive (SCAN OFF). As a result, the power consumption in the standby state is
The power circuit enters battery save mode if no key has raduced by controlling the 3C AVR circuit consisting of Q214
bean pressed for five seconds. and 0218, turning 3C and 3R on or off.

Q218 is turned on or off in a 200 ms : 800 ms cycle (200
ms : 125 ms if the DTSS or paging function has bean turned
on) by the signal output to the SAVE pin of the microproc-
esser.

G206

Fig. 13 Battery save circuit

« Remote control circult

A quantized voltage is applied to the REM (remote) pin of The voltage at the REM pin is normally about 3.5V as a
the microprocesser, which invokes appropriate functions ac- result of R273. When a remote control microphone button is
cording to the voltage level. pressed, this voltage is divided by the resistor connected in

series with the button switch and by R273. The resulting
voltage indicates which bution was pressed.

3M
4-COM 5 . p
- x 5
{0206 o > = R
L 2
REMje—a N -l 2 -|
& Gilla
< H.'ﬁ? MIC External
M < 1’56 spaakear
M MP -«
IC A AZ50
#-COM € Wh PTT
Extarnal
microphones, elc.
yall - |
{%1) H
10uF [ %#2)

*1: Voltage appears from the internal 3M ling (3.5 V) via R247. Itis
about 3V when 5 mA flows.

*2: In the following ¢ase, the capacitor is not required, connect
directfy.
When a capacitor to cut DC voltage is connected to the external
device.
When a two-terminal capacitor microphone is used as the
external microphone.

Fig. 14 Speaker, Microphone jack and Remote control circuits

13



TH-22A/AT/E
CIRCUIT DESCRIPTION

14

SUPPLIED CIRCUIT

+ CTCSS

The tone frequency is set by the serial data from the
microprocesser (IC206). The audio input signal is the detec-
tion cutput input from the Cl pin.

The SDO pin is made low when the tone frequency coin-
cides. The microprocesser determines the SDO pin state
and controls the MUTE, AFCO, AFC1 pins.

When the CTCSS signal is transmitted, the CTCSS is out-
put from the microprocesser and modulated.

+ DTSS

A DTMF cede is input or output as serial data of micro-
processer. The audio input signal is input from the Cl pin in -
the same way as in CTCSS. The data is sent to the micro-
processer when a DTMF signal is detected. The microproc-
esser determines the coincidence of the code and controls
the MUTE, AFCO, and AFC1 pins. '

- The DTMF signal is output from the microprocesser during
DTMF signal transmission. The DTMF signal is modulated
through the microphone amplifier. During DTMF signal trans-
missicn, the MUTE pin is made low and the microphone
signal is muted. AFCO and AFC1 are then turned on, and the
DTMF signal can be monitored with the speaker.

CONTROL
KEY BOARD
1]2]2]A | WIC AN
4|5|8|B
I IC207
ABAE wic D +
x|c|#|D W
VR202 Veo
fim,
__| 200 I' C— mod
N/ G201
PD PD AUDIO
sD sD INPUT
STD £TD
K oK
32 . LPF
e —
p
w
TOC 1
TOR 9
aFct |2
AFco |48
MUTE |28
CK.DT.ET
spo |2
s B
( )
2 X =] =
¢g
IC1 ARZ341
Tal.8
CTCSS UNIT

Fig. 15 Supplied eitcults connection diagram (DTMF, CTCSS, BEEP, TONE)
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SEMICONDUCTOR DATA

' Microprocesser : HD404629B17TF control unit (1C206)

+ Pin connection diagram

/A

F——1 SEGA?

106 — ¥Tref

w9 [——1 TONER
98— TONEC
97 |/ Ver

- —

95 V2

X0 —

93 /1 COMa
92 1 COM3

91 [T COM2

o) [———3J CcOM1

77

g3 [— 1 SEGA2
88 [—— 1 SEGE1
87 |/ SEG6)
B [ 1 BEG49
85 [T BEG4E
-3 J m— ) 2 T
g2 1 SEG4S
B [ SEGH
B0 [ 1S5EG43
T8 [T SEGH2
b - J — "1

1 SEG4D
76 [~/ SEGA9

B4

T/

Avee 1 7% /2 sEGa8
AND 2 74 [ SEG3T
AN1 k] 73 /1 SEG38
ANZ 4 T2 /1 SEG35
ANZ 5 71— SEG34
Alfes | 70— 8FG33
TEST 7 69 [— SEG32
0sc1 3 68— SEG31
0sC2 g 87 — sEG30
RESET 10 £6 [ S5EGPS
' X1 " 85 — sSEG28
X2 12 B4 —1 SEG2T
]y In] 13 B3 — SEG26
oo 14 B2 —1 SEG2S
b3} 15 81 |—— SEG24
2 16 B0 —1 SEG23
D3 17 89 I SEG?
Da 18 -y m— 1]
a1 18 57 [ 1 RT3SEG?20
Ds 20 56 T 1 RTMSEGIS
[vx) 21 55— J ATI/SEGIS
DB b 22 54 |1 RFO/SEGI?
_ 23 53 [——J REHSEG16
' MO/STOPC 24 52 — 1 RE/SEGIS
DTHNTS B NRREFNRs88E8REs VIR g [ oo
SR R
|-—ﬁ.‘:ﬁmuomn!'o-—mmvmmr—-mmc—wm
EEEEEEEESIRE8R 2 880025858
sgsségégégws§§§§§§§§§§§§§
. - 3 [ = -~ -~ - G - A ol o g g E 2
' = Pin function
Plin Ro. Pin name Port name flo] Function
1 AVCo AVCC A/D converter power supply.
2 ANQ BATT { Battery check during transmission.
3 AN SM { S-meter voltage check.
4 AN2 REM | Remote control switch voltage check.
5 AN3 BUSY J BUSY port voltage check.
6 AVss AVSS AVec ground.
7 TEST TEST | Connect to Vec.
8 0SCA 08C1 | Internal osciilator input.
9 QsCc2 0sC2 o] Interna! oscillator output pin.
10 RESET RESET I MCU reset. (T edge)
11 X1 X1 | Connect to Vee.
12 Xz X2 Release.
13 GND V5SS GND
14 DO 3RC (0] Regeive VCO power supply control output.
! 15 D1 CK 0] Clock output to PLL, CTCSS, EEPROM, DTMF decoder.
16 o2 DT O Data output to PLL, CTCSS, DTMF decoder.

E
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TH-22A/AT/E

SEMICONDUCTOR DATA

16

Pin No. Pin name Port name Vo Function
17 D3 SDA /O | EEPROM IC data inputfoutput.
18 D4 CHOFF 1 CH display mode release input.
19 D5 UL | PLL IC unlock signal input.
20 D8 PTT ! PTT SW input.
21 D7 SD ! DTMF IC data (SD} input.
22 D8 LAMP Q Lamp control output.
23 D9 SAVE Q Save power supply control output,
24 DAQ/STOPC SCo I CTCSS IC tone match signal (DET) input.
25 C11/INTQ Release.
26 ROQ/NT 1 STD | DTMF IC data detection (STD} input.
27 BO1/INTZ UP | Encoder data input.
28 ROZ/ANTS DN | Encoder interrupt input. (T edge)
29 RO3/INT4 INT4 1 Power supply detection port. (Tl adge)
30 R10/ICEB BEEP O Beep tone, 1750Hz output.
31 R11/TCC AFCH Q | Audio amplifier power supply control output.
32 R12/TCD TO G Subtone output. (PWM)
33 B13/EVNG NC Release.
34 B2Q/EVND TX 8] Transmit VOO power supply control output.
a5 R21/5CK 3M8 (0] Power supply control output (except microprocessor and EEPROM).
36 Ba2z/sl EL O Economic low power control output.
37 B23/50 H/L O | Transmission output switching power supply contral output.
38 R30/SEGH 378 O Power module power supply control output.
39 B31/SEG2 MUTE O Audio mute/microphone mute controd output.
40 B32/SEG3 AFCO O | Audio amplifier power supply control output.
41 B33/SEGA PD o] DTMF receiver PD pin controd output.
42 B4Q/SEGS MBWT Q Production-time automatic frequency write mode, {} edge)
43 B41/SEGH SMCALL O | S-meter agjustment mode. {I edge)
44 R42/SEGY ET ] CTCSS IC chip setect (ST) output,
45 B43/5EGE EP 8] PLL iC chip select {LE) output.
46 BR5Q/SEGS KOUTO O Key scan output 0
47 BS51/SEGI0 KOUTH O | Keyscan output i
48 R52/SEGH KOUT2 0 Key scan output 2
49 BS3/SEGT2 KOUT3 0] Key scan output 3
50 REG/SEGT3 SIND f Destination input 0 {internal pull-up)
51 RB1/SEG14 SIN1 I Destination input 1 {internal pull-up)
52 BB2/SEG1S KSING 1 | Key scan input 0 {internal pull-up)
53 BE3/SEGTE KSIN1 | Key scan input 1 {internal pull-up)
54 RYQ/SEG17 KSINZ | Key scan input 2 {internal pull-up)
55 BY1/5EG1TS KSIN3 | Key scan input 3 {internal pull-up)
56 B72/5EG1S KSIN4 | Key scan input 4 {(internal pull-up)
57 R73/SEG20 KSiNg | Key scan input 5 {internal pull-up)
58-88 SEG21-52 SEG21, 52 O | LCD display segment signal output {Segments 48-52: release)
90-93 COM1-4 COM1-4 9] LCD display common signal output {COMA4: release)
94-96 Y1, V2, V3 V1, V2, V3 Release LCD driver power supply.
a7 Voo VoD Power supply voltage.
88 TONEC TOC G DTMF signal column side output.
g8 TONER TOR 0O DTMF signal row side gutput.
100 YTref - VTREF CTMF output reference level power supply.
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TH-22A/AT/E

SEMICONDUCTOR DATA

DTMF receiver : LC7387M-L (IC201)

+ PIn connection diagram » Pin description
PIn No.| Pin name | 1O Function
i INPUT | An input coupling capacitor is
U required. It is biased to Voo 2 internally. |
inPUT [ 1 14[_Fvoo 2 NC
Powerdown mode is entered by
13 NC
el ]z ] 3 PD ! making this pin high.
po[]3 12[__JEsT 4 QSCO | O | Connectthe 4.194304MHz crystal to
5 0sC1 | these pins to form an oscillator.
osco[ ]+ LC7387M-L 1} ]sTo . G
osci[_]s 1ol }ack 7 Vs Power supply pin. Normally 0V
Ne [ |s s[_JsD 8 LOADB | | | Release
| . The decoded DTMF output is cutput as
ves[ |7 8} |LoaDSB i O | 4-bit serial cata beginning with the LSB.]
10 ACK | -gi']ne ACK pin shifts out dala to the SD
11 STD O | High: The DTMF signal is present.
i2 EST = | O| Release
13 NC
14 sls} Power supply pin, Normaliy 3.3t055V
i
» Block diagram
VoD Vss LBﬁ\DB

Qutput signal
generation band-pass —D— detection |— — deatection -

e
‘ . . VoD
Bias Highgroup Fraquency [ | EST

Latch circuit

PD ( circuit filter circuit circuit

e g
= g

Aliasing Dial tone E E

INPUT prevertion filt:xr = s 2 - ack

filter -g 8
= o
A
= ]
7]

0y

|_ Lowgroup Frequency Shift
l j_ T T band-pass —-D— detection | [ | register g)SD
filter

ircuit

Timing
generation
gircuit

' 08C| 08C0O
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TH-22A/AT/E
SEMICONDUCTOR DATA

EEPROM for memory : AT24C04N10512.5 (1C202)

» Pin conhection diagram

= Pin function
Pin name Function
./ :
a1 8| ] vee AQ-Ad Address input
SDA Serial data
a2 Ldrest _ SCL Serial clock
az[ 13 e[ IscL Test Test input - GND
NC No connection
ano [+ 5|__Jsoa
8 pin SOIC
AF power amplifier : NJM2070M (C208)
» Block and pin connection diagram (TOP View)
Ne |1 O NC
’ 7| v+
+INPUT | 2
5 ] outpur
—IMPUT} &
I— POWER
anD | 4 5 5ND

Microphone amplifier : TA75W558FU (1C207)

» Pin connection diagram o Equivaient circuit

Voo OUT IN{—)} IN{+) [
8 7 5 5 Voo
sEalaln £,

A
ey -
O
+INA ™ ouTs
HRRRERN T
VEE T
OU‘I‘ IN(—) IN(-H VEE [o’ d -
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PLL IC: MB1511PFV-G-BND (IC1)

» Pin connection diagram

TH-22A/AT/E
SEMICONDUCTOR DATA

+ Operating conditions

(TOP VIEW)
.. Standard value
OsCn (1 200 @R ltem Code Unit
O Minimum | Standard |MaxEmum
NC 3| 2 1910 NC
O - Power supply | Voo 2.7 30 55 W
QSCour 3 18 oP Vollage Vp Voo " 50 v
ve L3 4 17| fout ingut voltage | Vi GND - Voo v
vee |5 16|A Bisw Operating Ta _ag _ +85 oc
temperature
Do O} 6 15|13 FC
GND 04| 7 148 e
o 0§ 8 13| Data
NC Q|9 12|83 NC
fin 310 11{3 Clock
s Block diagram
w (5 1 6-pit shift register |
16-bit shift register ||
—————————— d ———-—-—I-Q loul
ano (7)
M 5-pit latch i
. #onitar FC
1E @ .;! 16-bit lateh I | teq sw [—
___________ Le
Crystal Reference divider o
; illat .
oS G 14-bit binary | £ !
reference = [
0S¢ our counter & “—‘ o
L —— e Analog switch
—%— (18) Bisw
——————————————— Charge pum i
I {o-bit shift register [Crerge pume 4
]
| Do
i — E— ;
I ~Tewm 7
lin (10— Prascaler " -
cireut ] 7-0itaten l:! 11-bit latch \
rc_o?ﬁaﬁs_cln_ qivider ]
i 1
| {7-Ritbinary | | 11-bit binary
Data (f 1-bit t | swallow ||prograrmmable
control : countar counter
latch L] |
ook L.t
—1 Contra ciauit |

e Data signal
— ; Control signal

19
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» Functions of pins

SEMICONDUCTOR DATA

Pin No. Pin code O Function
1 0sCi [} Crystal oscillator connection pin and reference divider input pin
3 OSCout o (OSCm= Oscillator circuit input pin, QSCout= Oscillator circuit output pin)
4 Ve - Power supply pin for charge purmp and analog switch output
5 vee - Power supply pin
6 (s] Q Built-in charge pump output pin
7 GND — | GND pin
8 LD O | Phase comparator output pir. Normally LD s high. LD is low in the period corresponding to the
phase difference between ir and fp.
10 fin | Prescaler input pin. AC connegtion
1 Clock I | Clock input pin for 19 and 16-bit shift registers.
Data is read on the rising edge of the clock pulse.
13 Data | Binary code serial data input pin. The last data bit is a controt bit.
Control data Serial data destination
H 15 bit latches
L 18 bit latches

14 LE | Load enable signal input pin {with pull-up resistor). When LE is high or open, the shift register
contents are sent to the laich together with the serial data gontrol bit. The built-in analog switch turns
on, and the output signal from the built-in charge pump is sent to the BiSW pin.

15 FC | Phase comparator phase switching pin {with pull-up resistor}. This reverses the polarity of the phase
comparator output according to the polarity of the externally connected LPF and YCO. When FC is
low, the characteristics of the charge pump and phase comparator are reversed. |t also switches
between fout pin {test pin) outputs fr and ip.

16 BiSW O | Analog switch output pin. Nermally high impadance. Only when the switch is on (LE: high}, the built-
in charge pump state is output,

17 fout O Phase comparator input monitor pin. Either the reference divider output {fr) or comparison divider
output (fp} signal is cutput according to the FC pin input level.

FC Output signal
H r output
L fpp output

18 P O | Phase comparator external charge pump output pin. The phase characteristics are reversed by the
FC pin setting.

20 &R O | The ¢P pinis Nch. open drain output.

2,9 12,19 NC - | No connaction




TH-22A/AT/E

SEMICONDUCTOR DATA

DC-DC convertor : TC7660MEOA (IC2)

« Pin connection diagram

W
Nt O
capt| 2

TC7860M
GND | 3
cAP | a

ol
ENC

] o
VOLTAGE(LY)

El VYout

NC=NO INTERNAL CONNECTION

« Block diagram
vt capt
o O
a 2
oL RC 2 N
NC —{  +2 |
OSCILLATOR TRAEVEL )
T | | O CAP™
&
v O 1 I
20 VouT
INTERNAL -
VOLTAGE =
REGULATOR d
LOGIC
NETWORK
TC7660

Power module: PF0310-01 (IC3)

» Pin connection diagram

B

C

O
GND

Pin assignment

G hwar —

: Pin

P Vpe

I Vdd

 Poul

: GNDiflanga}
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TH-22A/AT/E

DESCRIPTION OF COMPONENTS

TX-RX unit (X57-437X-XX)
0-11: K,P 0-21: M1 0-22; M2,M3,M4 0-23: M5 0-71: X 2-71: E1,E3,E4,EQ,T 2-72: E2

Ref. No. Use/Function Operation/Condition/Compatibifity

IC1 PLL I

1C2 DC-DC converter About twice the input voliage (3.5 V) is output.

1C3 Transmission power ampifier

IC4 FM IC Second mixer, quadrature detector, AF output, noise amplifier output, S-
meter ouiput

1C201 DTMF receiver

IC202 EEPROM

iC203 3.5V AVR

1C204 APC comparator

10205 Voltage detection

10206 Microprocesser

10207 Microphone amplifier Lirmiter amplifier, aclive tow-pass filier

G208 AF power amplifier

1C209 Reset circuit comparator

(8] Ripple filier

Q2 RF amplifier PLL IC 8-pin IN {fin amplifier)

Q3, Q4 Charge pump

Q5 DC butfer amplifier

QB RF power ampiifier First stage of driver

o7 RF power amplifier Second stage of driver

Q8 First mixer 144MHz band — 45.05MHz band

Q9 RF amplifier 144MHz first stage

Qi0 Noise amplifier

Q11 IF amplifier MCF post amplifier

2 Agtive high-pass filier

a3 Mute switch Mute switch; “H": Receive audio signal On

Q14 Constani-current circuit

Qis Power module protection switch

Q16 Current limit circuit

Q201 Transmission power changsover switch See the circuit description of the APC circuit and transmission
changeover circui.

Q202 DC SW APC circuit reference voltage equals SB voliage when EL is On.

Q203 APC voltage control circuit

Q205 Transmission power changeover switch See the circuit descripiion of the APC circuit and transmission
changeover circui.

Q206 Constani-current circuit

Q207 APC gircuit power supply switch

Q208 3M SW 3M SW, L™ ON

Q208 Mute switch Mute switch, “H": Transmission audio signal Off

Q210 AVR AF amplifier power supply

Q211 Error amplifier Q13 bias control

Q212 AF amplifier power supply switch AF amplifier power supply switch, "L": On

Q213 AVR 3T

oo | G214 AVR 3c

i —— —— CCTOgE P Dk B 0 .iiuaaeoLEE il




TH-22A/AT/E

DESCRIPTION OF COMPONENTS

Ref. No. Uss/Function Operation/Conditlon/Compatibliity
G218 Differential BC amplifier Q213 output.control
Q216 Differential DC amplifier Q214 output control
Q217 3T SW
Q218 3C 8w
Q210 3R 5w 3R output control
Q220 Reset circuit
Q221 Mute switch Mute switch, "H". Receive audio signal On
D Cuick charge 3C ripple filter
D3 Waveform shaping
D4 Startup diode 1C2 voltage generater circuit
D7 DG Sw Cn in transmit mode
D8 RF SW On in transmit mode
09 RF 5W On in transmit mode
D11, D12 Transmissionfreception changeowver switch | On in transmit mode; Off in receive mode
D13, D14, D15 Receive shift
D16 ' Noise rectification
D17 Reverse-flow prevention
D18 Constani-voltage circuit
D20 Power module protection diode
0202 Caonstani-voltages circuit
D204, D205 LED LAMP
D206-D216 Reverse-flow prevention
D217 LED ON AIR
D218 Constant-voltage circuit AF amplifier power supply
D220 Quick discharge
VCO unit (X58-4090-00)
Ref. No. Use/Function Operatlon/Conditlon/Compatibility
(o] Transmission/reception changeover switch | Transmission/reception changeover switch, “L": Receive frequency
Q2 Oscillation amplifier
Q3, Q4 Buffer amplifier
o1, D2 VCO frequency control
03 Modulation
D4 Frequency shift

23




TH-22A/AT/E

PARTS LIST

CAPACITORS CC 46 TH 1H 220 J ceas L, Colort Capacitor value
1.2 3 4 5 6 : 010 = 1pF 2 0.=22pF
1 = Type ... ceramic, slactrolytic, etc. 4 = Voltags rating 100 = 10pF : L Muttiplier
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF 2nd number
3 = Temp. coefficient & = Tolerance 102 = 1000pF = 0.00uF
1st number
103 = 0.01pF :
« Temperature coefficient
tstWord ! C L . P N u 2nd Word | G H oo K L
Color* Black 1 Red [Orange|Yellow  Green | Blue | Violet ppmf°C | 30 +60 | £120 | £250 | +500
ppm°C 0 @ -80 | -150 ' -220 | -330 | 470 | -750 Exampie : CC45TH = 470 = 80ppm/~C
+ Tolerance Less than 10pF
Code] C [D T[] Ul k[m|[x]z]|P | No code Code] B[ C | D | F | @ |
{%) '+0.25, 05 | 42 : 45 £10 ) £20 | +40 | +80 |+100| More than 10uF - 10 ~ +50 {pFl | 0.1 |£0.25| 205 | +1 | £2
| | | " 20| 20 | -0 |Lessthan 4.7yF-10 ~ +75
+ Voltage rating
ondwerd | A | B C DI E|F |G| H]|J K [ v
15t word | | |
0 P10 1125 168 | 20 | 25 |35 40 50 | 6.3 | 8.0 -
1 10 ;125 18 20 | 26 | 315 40 50 63 80 35
2 100 | 125 | 160 | 200 | 260 | 315 | 400 | 500 | 630 | 800 -
3 100011260 "1600 | 2000 | 2500 | 3150 ;4000 | 5000 | 6300 | 8000, -
« Chip capacitors (Refer to the table above except dimension} Dimension
(EXy CC 72 E SL 1H 000 J L
1 2 3 4 &5 6 7 / I
{Chipy {CH, RH, UJ, SL} !
{EX} €K 73 F E 1H 000 Z T
1 2 3 4 b5 6 7
(Chip) {8, ) + Dimension (Chip capacitor)
Dimension code L Wy T
?:hstgsre-l;g:fwarbon} Empty 568+ 05| 50+05 | Lessthan 2.0
€ AR 73 E B 28 000 J £ 32+02 16402 |Lessthan 1.25
= - F | 20+ 03 [1.25% 0.2 Less than 1.25
1 2 3 4 5 g8 7
(Chip) (8,7 +» Dimension [Chip resistor}
. Carbon resistor (Normal type) Dimension code L W T iWattage
E 32402 1602|057 2B
(EX) ED 14 B 8 2G 000 J F 2003125021045 2A

1 2 3 4 b5 B8 7

Rating wattage

1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating Code | Waitage | Code | Wattage Qode iattage
2 = Shape ... round, square, ect. 6 = Value 2A | 1/10W | 2E | 1/AW | 3A W

3 = Dimension 7 = Tolerance 2B ¢ 1/8W | 2H | 1/2W | 30 2W

4 = Temp. coefficient 2C | 1/6W
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» New Parts
Farts without Parts No. are not supnlied.,

TH-22A/AT/E

PARTS LIST

Les articles non mentionnes dans le Parts Na. ne sont pas fournis.

Teile ohine Parts No. werden nicht gelisfert, TR-22A/AT/E
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
2EES |8 B|H B a6 B 5 #H s a8 K &+ 1|
TH-22A/AT/E
1 3B * |AD1-2081-02 METALLIC CABINET (REAR)
2 1B * |A02-1763-03 CASE ASSY (TH-224 MIM2M3
2 1B ¥ |A0D2-1763-03 CASE ASSY (TH-224 ) MAMSX
3 1B * 1A02-1764-03 CASE ASSY {(TH-22AT? KM1M2
3 18 ¥ | AD2-1764-03 CASE ASSY (TH-228T) M3M4P
4 1B * | AD2-1765-03 CASE ASSY (TH-22E 3 TE1E2
4 1B ¥ | A2-1765-03 CASE ASSY (TH-22E E3EAEQ
5 2B * | A02~-1784-03 BT-9 CASE (FRENT) MAMEX
[ 3B ¥ |AD2-1785-02 BT-%9 CASE {REAR M4M5Y
7 3A * 1 AK2-0277-02 BANEL
8 - * |B0D9-0335-14 CAP {(MIC/SP) :tACCY
9 34 ¥ | BO9-0336-14 CAP (DC IND
10 1A ¥ |Bi0-1202-03 FRANT GLASS
11 3A ¥ |B11-1092-04 FILTER (AN ATR)
12 1B B42-3343-04 S/N® LABEL
- B42-3394-14 FCC PLATE K
- % |B42-5074-04 LABEL K
- B42-5526-04 FACE PLATE K
16 - B46-0310-03 WARRNTY CARD E1E2E3
16 B46-0310-03 WARRNTY CARD E4ES
17 B46-0410-30 WARRNTY CARD K
18 - B46-0422-00 WARRNTY CARD P
19 - ¥ |B&2~0364-00 INSTRUCTIAN MANUAL
20 * iB62-0365-00 INSTRUCTI®N MANUAL E1E2
21 * |B62-0366-00 INSTRUCTION MANUAL M1M2M3
21 - * jB62-03k6-00 INSTRUCTIGN MANUAL M4
21 - ¥ | B62-0366-00 INSTRUCTION MANUAL E3E4E®
22 3B * |B72-0553-04 MODEL NAME PLATE (TH-22AT FCC)Y [KP
23 3B * |B72-0554-04 MODEL NAME PLATE (TH-224 ) M1M2M3
23 3B * | B72-0554-04 MEDEL NAME PLATE (TH-22A 3 MAMSX
24 3B ¥ | B72-0555-04 MEDEL NAME PLATE (TH-22AT) MIM2M3
24 3B * | B72-0555-04 MODEL NAME PLATE (TH-22AT) M4
25 3B ¥ 1872-0556-04 MEDEL NAME PLATE (TH-22E ) TE1E2
25 3B ¥ |B72-0556-04 MEDEL NAME PLATE (TH-22E ) E3E4
26 28 ¥ |B72-0572-14 MBDEL NAME PLATE {BT-9) MAMSX
27 3B B72-0651-04 MEDEL NAME PLATE (FRANCE TA} g9
2B 3A E04-0181-05 RF COAXIAL CABLE RECEPTACLE
29 - E19-0254~05 AC PLUG : TACCY M1M2M3
- ¥ |E23-0944-04 TERMINAL {(BT-9 CASE} MAMSK
- x |E23-0945-04 TERMINAL (BT-9 CASE) MAMSN
32 2B * |E23-0946-04 TERMINAL {BT-9 CASE) M4MSX
- ¥ |E23-0947-04 TERMINAL {BT-2 CASE} MAMEX
34 3B ¥ |E23-0948-04 TERMINAL (BT-9 CASE» M4MEX
- * {E23-0949-04 TERMINAL (BT-9 CASE) MAMSX
36 1B ¥ |F0O7-1371-13 COVER {DTHF? MIM2M3
36 1B x |F07-1371-~13 CHVER {DTMF? M4AMETX
E1) 1B x |FO7?-1371-13 CAVER (DTHME)} E1E2E3
36 1B * |FO7-1371-13 CBVER (DTME E4E9
37 3A * |[F20-1143-14 INSULATING BRARD (DC IN)
38 34 F29-0435-05 INSULATSR (BELT HBEK:
- G11-0701-04 SHEET E9
. _— , . TH-22A : M1,M2 M3 M4MEX
L:Scandinavia KUSA P:Carada TH-2Z2AT : KM1,M2,M3.M4,P
Y:PX(Far East, Hawail) T:England E:Europe TH-22E :E1,E2,E3,E4,E9 T
Y:AAFES(Evrope} X:Australia  M:Other Areas A indicates safety eritical components.
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= MNew Parts

Farts without Parts No. are net supplied,

Les articies non manticnnes dans e Parts No. na sont pas fournls

Telle chng Parts No. werdan nicht gelisfert. TH-22A/AT/E
Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation [marks
2REEES |2 B |F q a8 F S i | HE
40 3B ¥ |G13-1375-04 CUSTON (BT-9 CASE> MAMEX
41 * |H10-2775-02 PRELYSTYRENE F®AMED FIXTURE
42 H11-0808-14 POLYSTYRENE F&AMED BSARD KMETH
45 H25-0077-03 PRATECTION BAG{10x12:BT-9) MAMEX
46 H25~0085-04 PRETECTIGN BAG(10x20?}
47 ¥ |[HG2-0441-04 ITEM CARTBN BAX (TH-22A) MIM2M3
47 ¥ |H52-0441-14 ITEM CARTEON BEX (TH-22A&)} M4AMSH
48 - * |HE2-0442-14 ITEM CARTEOMN BAX (TH-22AT) KMIM2
48 - *x (HS52-0442-14 ITEM CARTON BOX (TH-22AT) M3M4pP
49 - ¥ |H52-0443-04 ITEM CARTEN BOX (TH-228) TE1E2
49 - * |HB2-0443-04 ITEM CARTAN BAX (TH-22E) E3E4ES
50 - J29-0465-04 BELT HOOK tACCY
51 1A J39-0441-04 SPACER (MIC)
52 - ¥ |J61-0422-05 BAND
53 J&9-0327-04 HAND STRAP tACCY
54 3a ¥ [K29-4874-14 KNEB (VaL)
55 3A * | K29-4875-14 KNGB (ENCEDER)
56 2B ¥ | K29-4876-03 KNOB { PTT )
57 1B x| K29-4877-04 KNEOB (2 KEY3
58 14 x | K29-4878-03 KNAB {4 KEY)
A 3A NO9-2028-05 SCREW (M3%4) (BELT HO®K)
B 2B N30-2605-46 PAN HEAD MACHIN SCREW
C 3A N30-2606-45 PAN HEAD MACHIN SCREW (BNC)
D 3B * | N80-2022-45 PAN HEAD MACHIN SCREW (CASE)
g 24 NE3-2004-46 PAN HEAD MACHTHN SCREW (PCB}
59 1B ¥ 1879-0412-05 KEY BRARD ASSY(DTMF:TH-224&T> KPM1IM2
59 1B * | S79-0412-05 KEY BOARD ASSY{DTMF:TH-22AT) M3H4
5P 18 T07-0257-05 LEUDSPEAKER(S ohm .5w)
60 - ¥ | T90-0472-05 ANTENNA tACCY
MiC 14 ¥ | T?1-0539-05 MICROPHONE (ELEMENT)
68 3B ERB83-004 DIGDE {(BT-9 CASE} M4MSX
61 - * |W0B8-0437-05 BATTERY CHARGER{120V} tACCY | KP
62 - * |WOB-0438-05 BATTERY CHARGER{240V) sACCY | T
63 - * | HO8-0440-05 BATTERY CHARGER(230W) tACCY |E1E2E3
63 - * | W0B-0440-05 BATTERY CHARGER(Z30V) tACCY | E4ES
64 - * | WDB-0441-05 BATTERY CHARGER(120/230V):ACCY |MIM2M3
65 - * | W09-0825-0% BATTERY PACK (PB-34:9.6V):tACCY | M3E4
&6 - ¥ | H09-0826-05 BATTERY PACK (PB-32:6.0V):ACCY |[KMIM2
66 - * |W09-0828-00 BATTERY PACK (PB-32:6.0V):ACCY | TPE®
66 - * | H09-0826-05 BATTERY PACK (PB-32:6.0V):ACCY E1EZE3
&7 - * |BT-9 BATTERY CASE TACCY | XMAMS
- ¥ | X57-4370~-11 TY-RX UNIT KP
- ¥ | X57-4370-21 TX-RX UNIT M1
- % | X57-4370-22 TX-R¥X UNIT M2M3M4
X | X57-4370-23 TH-RX UNIT MS
¥ { ¥57-4370-71 TH-RX UNIT X
- ¥ | XB7-4372-71 TX-RX UNIT TE1E3
. T \ . TH-22A M1 M2,M3 M4M5X
L:Scandinavia K:USA P:Canada TH-22AT : KM1,M2,M3.M4 P
Y:PX({Far East, Hawai) T:England E:Europe TH-22E :E1,E2,E3 E4,E9,T
Y:AAFES(Europe) YiAustralia  M:Other Areas & indicates safety critical components.



S PARTS LIST
Farts without Parts No. are not supplled.

Les articles non mentionnes dans le Parts No. ne sont pas fournls, TH-22A/AT/E
Teile ohne Parts No. werden nicht galiefert, TX-RX UNIT {X57-437X-XX)
Ref. No. {Address New Parts No. Description Desti- |Re-

Parts| nation [marks
2HES |& B | B e E 5 T & &/ 8 & # |
- ¥ [X57-4372-71 TH-RX UNIT E4E9
- * | X57-4372-72 T¥-R¥ UNIT E2
TX-RX UNIT (X57-437X-XX) 0-11: K,P 0-21: M1 0-22: M2,M3,M4 0-23; M5 0-71: X 2-71: E1,E3E4,E9,T 2-72:E2

100 2h * |A13-1606-13 FRAME

101 2A ¥ |B11-1093-13 FILTER (LCD}

102 28 * [B11-1094-14 FILTER (LCh?

c1 Ce2-0507-058 CHIP TAN 4. 7UF 6. 3WV

cz ,3 CK?3GB1H102K CHIP C 1000PF K

C4 CC73GCHIHIRSC CHIP C 1.5PF C

Cé C92-0507-05 CHIP TAN 4. 7UF 6.3WV

c? CK73GBIH102K CHIP C 1000PF K

c8 CK73FBIE1Q4K CHIP C 0.10UF K

ce CCT3GCHIHI01T CHIP C 100PF J

c10 CC73GCHIHQ7OD CHIP C TPF D

c13 CC73GCHIH220T CHIP C 22PF J

cl4 CK73FBI1EAT3K CHIF C 0.047UF K

Cis CK73GR1IC333K CHIP C 0.033UF K

C1é C92-0G43-05 CHIP TaAN 3.3UF 10WV

c17 CC73GCH1H101J CHIP ¢ 100PF J

c18 C92-0001-05% CHIP TAN 0.10UF 35WY

c19 ,20 * |C92-0565-05 TANTAL 6.8UF 10WV

c21 ,22 CK73GB1E103K CHIFP C 0.010UF K

24 CC73GCHIH390J CHIP C 39PF J

c26 ,27 CK73GB1H102K GHIP ¢ 1000PF K

£28 CC73GCH1IH2207 CHIP C 22PF J

c29 -31 CK73GB1H102K CHIP C 1000PF K

c32 CC73GCH1H330J CHIP ¢ 33PF J

C34 CK73GBIH102K CHIP C 100aGPF K

C36 CK73GB1E103K CHIP C 0.010UF K

C37 CK73FB1E104K CHIP € 0.10UF K

C38 CK73GB1H102K CHIP ¢ 1000PF K

C3% CK?3GBIE103K CHIP C 0.010UF K

c40 CK73FBIE104K CHIP C g.10UF K

ca1 CK73GB1H102K CHIP C 1000FF K

c42 CC73GCH1IH120T CHIP C 12PF J

ca3 CC73GCHIH1IB0T CHIF C 18PF J

o -¥:1 CRT3GBIH1O2K CHIP C 1000PF K

cdé 47 CCP3GCHIHLIEDT CHIP C 15PF J

c49 CK73GB1E103K CHIP C 0.010UF K

£s50 CC73GCHIH120T CHIP C 12PF J

C51 CK73GBIHI02K CHIP C 1000PF K

C52 CK73GBIE1Q3K CHIP C 0.010UF K

CS3 CC73GCHIHO10C CHIP C 1PF c

54 CC73GCHIHAT0T CHIP C 477PF J

C55 CK73GB1H471K CHIP C 470PF K

C56 CK73GBIH102K CHIP C 1000PF K

£S58 CC73GCHIH270J CHIP C 27PF J

C59 CK73GB1H102K CHIP C 1000PF K

c61 CC73GCHIH330T CHIP C 33PF J

Cé2 ,63 CK73GB1H102K CHIP C 1000PF K

Cés CC73GCH1IH560T CHIP C 56PF J

Cé5b CC73GCHIHO1AC CHIP C 1PF c

Ce7 CK73GB1H102K CHIP C 1000PF K
. - . . TH-22A  : M1,M2M3M4M5X
L:Scandinavia KUSA P:Canada TH-22AT : KM1 M2,M3.M4,P
¥:PX{Far East, Hawaii} T:England E:Furope TH-22E : E1,E2,E3,E4,E9,T
Y:AAFES(Europe) X:Australia  M:Other Areas A\ indicates safely critical components. 27

o ]




TH-22A/AT/E

« New parts PARTS LIST

Farts without Farts No. are not supplied.
Les articles non menticnnas dans |e Parts Mo. ne sont pas fournls.

reile ohne Parts No, warden nicht gellefart., TX-RX UNIT (X57-437X-XX)
Ref. Mo. Address [New Parts No. Deascription Desti- [Re-
Parts nation [marks
FRBEE (& &g 8 B % 5 B 5 B H % 1+ B %
CeB 69 CK73GB1E103K CHIP C 0.010UF K
c70 C92-0005-05 ELECTRE 2.2UF 6. 3WV
71 CK73FB1E104K CHIR C 0.10UF K
C72 CKT3GRIE1Q3K CHIF C ¢.010U0F K
C74 CK73GB1H332K CHIP C 3300PF K
c76 L,77 % | CK73GRB1E123K CHIP C 0.012UF K
c79 CK73GBIEIO3K CHIE C 0.010UF K
ceo C92-0005-05 ELECTRO 2.2UF 6.3WY
2] CK73FB1E4A73K CHIP € 0.047UF K
ce2 CK73GB1HAT72K CHIP C 4700PF K
c83 CK73GB1H102K CHIP 1000PF K
ca4 CK73GRI1C333K CHIP C Q.033UF K
GBS CK73GBIE103K CHIP C 0.010UF K
[01:1) CK73GB1IH102K CHIP C 1000PF K
t87 ,88 CK73GB1H391K CHIP C 390PF K
c8e CKI3GBIH102K CHIP C 1000PF K
C30 CCI3GCHIHOBOD CHIP C 6PF D
C91 CK73FBTET04K CHIP C 0.10UF K
92 CK73GB1E103K CHIP C 0.010UF K
£%4 CK73GBIE103K CHIP C 0.010UF K
Ces CC73GCHIH270T CHIP C 27pF J
c97 CCT3GCH1H150T CHIP C 15PF J
k] CK73GB1E1G3K CHIP C 0.010UF K
co9 . CK73IFBIE104K CHIP C 0.10UF K
c100 CCT3GCHIH2703 CHIP C 27PF J
c101 CK73FBIE1D4K CHIP C 0.10UF K
c1o2 CK73GB1E103K CHIP C 0.010UF X
C103 CK73FB1E104K CHIP C G.10UF K
C104 CCT73GCHIH270T CHIP C 27PF J
105 CC73GCHIH121T CHIP C 120PE J
Cl106 CK73FBI1H393K CHIR C 0.039UF X
c107 CK73GB1IH1I02K CHIF C 1000PF K
c110 CK73GB1H102K CHI®P C 1000PF K
€111 ¥ 1C92-0585-05 TANTAL 4.7UF 16WV
cl12 t [CR2-0566-05 TANTAL 10UF 6. 34V
Cc113 CK73FBIE104K CHIP C 0.10UF K
114,115 CK73GBTIHI02K CHIP C 1000PF K
Clle CC73GCH1IHO10C CHIP 1PF C
c118 CK?3GBIH102K CHIP C 1000PF K
c201 CK73GR1C473K CHIF € 0.047UF K
202,203 CC73GCHIH390J CHIP C 39PF J
c204 x | C92-0561-0% ELECTR® 22UF 16UV
£205-207 CK?3GBIHAT 1K CHIP C 470PF K
cz208 ¥ | C90-4017-05 ELECTRE 470UF AWV
c209 CK73FBIE104K CHIP C 0.10UF K
c210,2511 CER73GE1HA71K CHIP C 470PF K
c212 CC73GCHIHIG1T CHIP C 150PF J
c213,214 CK73GBIHATIK CHIP C 470PF K
C216,217 CK73GB1H471K CHIP C A70PF K
c219 CK3GRICATIX CHIF C 0.047UF K
€220 CK73GBIHIO3K CHIP C 0.01UF K
ca21 CC73GCHIH4A30T CHIP C 43PF J
caz2 CCT3AGCHIH390T CHIP C 39PF J
C223,224 CK73FBIE104K CHIP ¢ D.10UF K
C225 CK73GB1E183K CHIP C 0.018UF K
L:Scandinavia K:USA P:Canada TH-22A_ : M1,M2,M3M4.05,X

TH-22AT : K.M1 M2M3M4.P
Y:PX{Far East, Hawaii} T:England E:Europe TH-22E :E1,E2 E3E4,EQT

28 Y:AAFES{Europe) Xhustralia  M:Other Areas A\ indicates safety critical companents,



TH-22A/AT/E

 NewParts PARTS LIST

Fartz without Parts Na. are not supplled.
=3 articles non mentionnes dans 12 Parts No. ne sont pas fournis

Teilz ohne Parts No, werden nicht geliefert, TX-BX UNIT (X57-437X%-XX}
Ref. No. Address {New Parts No. Description Desti- |Re-
Parts| nation |marks
+mES | BiF e B 5 ¥ & B8 K i s SHE e
C226 CK73GB1H103K CHIP C 0.01UF K
c227 CK73GB1H472K CHIE C 4700PF K KXE1EZ2
c227 CK73GB1H472K CHIP C A700PF K M1M2M4
c228 CK73GB1H4A71K CHIP C 470PF K
C229 £92-0507-05 CHIP TAN 4.7UF 6.3WV
¢230 CK73GBIH1Q03K CHIP C 0.01UF K
£231,232 CKT73GB1H471X CHIP C 470PF K
C233 CCT73GCH1IKIGIT CHIP C 150PF J
C234 CK73GBIH182K CHIP C 1B00PF K
£235 CK73GB1E223K CHIP C 0.022UF K
£2348 C32-0002-0% CHIP TAN 0.22UF I5WV
£237,238 CK73GB1H103K CHIP C 0.01UF K
£239,240 * 1092-0587-05 TANTAL 2.2UF AWy
c2a1 ¢92-0507-058 CHIP TaN 4. 7UF 6. 3HY
C242 CKT3FB1H102K CHIP C 1000PF K
243 * 1092-0593-05 ELECTR® 330F 10WV
C244 CK73GBIH1Q2K CHIP C 1000PF K
245 Ce2-0567-05 TANT &L &BUF 6. 3WY
C246 CK73GR1C4A73K CHIP C 0.047UF K
C247 * | £92-0566-05 TANTAL 10UF 6. 3WV
c248 CK73GB1E223K CHIP ¢© 0.022UF K
C249 CK73GB1H102K CHIP C 1000PF K
£250 * |C92-0587-05 TANTAL 2.2UF AWV
251 CK73GB1H471K CHIP C 470PF K
252 ¥ |C92-0564-05 ELECTRO 22UF 6. 3WV
€253 * | C82-0587-058 | TANTAL 2. 2UF AWy
C254,255 CK73GB1HAT1K CHIP C 470PF K
236 % |C92-0564-05 ELECTR® 22UF 6. 3WV
€257 CK73GB1HATIK CHIP C 470PF K
(258 * | 092-0576-05 TANTAL TUF 6. 3WV
259 CK73GBTHATIK CHIP C 470PF K
£265 CKXT73FBIE104K CHIP C 0.106UF K
£267 CK?3GRI1C333K CHIP C 0.033UF K
c268 * | $92-0576-05 TANTAL 1UF &.3WY
c270 CK73GBIH103K CHIP C 0.81UF K
£274-276 CK73GB1HA71K CHIP C 470PF K
TC1 * [C05-0380-05% TRIMMER CAPACITER 10PF
- * |E23-0943-04 DC TERMINAL
104 2A x |E29-1118-04 CONNECTOR
105 25 * 1E29-11192-24 CANNECTOR
104 2h * |E37-03%5-058 FLAT CABLE
CN1 x |EA0-5651-05 FLAT CABLE CONNECTOR (23P}
CHZ * 1E23-0%950-04 GND TERMINAL
CN3 E23-0603-05 TERMINAL
CH201 ¥ |E40-5629-05 PIN CANNECTAR (ER:PTT)
GN202 * [E40-5644-05 PIN CONNECTHR (8P 10KEY?)
CN203 * |E40-5651-05 FLAT CABLE CONNECTBR (23
CN204 tr |E40-5618-05 FLAT CABLE CANNECTOR(EBP:CTCSS)
CN301 * |E40-5630-05 PIN CONNECTOR (6P:PTTY
I E03-0170-05 DC JACK
J201 x |E11-0457-05 PHONE JACK
107 2B * | G11-0707-04 SHEET (VCO3
108 28 * 1 J19-1546-03 HELDER
. o . TH-224  : M1 M2M3M4,M5 X
L:Scandinavia K:USA P:Canada TH-22AT : KM1 M2M3M4.P
Y:PX{Far East, Hawaii) T:England E:Europe TH-22E :E1,E2,E3,E4,EST
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TH-22A/AT/E

® New Partsg

FParts without Parts No. are not supplied.
Les articles non mentionnes dans ie Parts No. ne sont pas fournis,
Teile ohne Parts Na. werden nicht geliefert.

PARTS LIST

TX-RX UNIT {X57-437X-XX}

Ref. Mo. |Address|New Parts No. Description Desti- Re-
Parts nation |marks
+BES | @y B s & = B R A/ B i+ 1) %
109 1A X | J21-4443-43 HARDWARE FIXTURE (LCD)
Ad B J30-0545-05 SPACER
o1 L79-1013-05 CRYSTAL DISC {455KHZ)
CF1 L72-0362-05 CERAMIC FILTER (455KH2)
L1 ¥ |L40-6872-35 SMALL FIXED INDUCTOR
Lz * |L40-8272-35 SMALL FTXED TNDUCT®R (82NH}
L3 ¥ |L92-0137-05 CHIP CORE '
L4 L40-1095-34 SMALL FIXED TNDUCT®R (1UH?
LS * |LA0-2771-36 SMALL FIXED INDUCT®R (27NH)
L6 L34-1327-05 CRIL (7.5T)
L7 ¥ [L33-0765-05 CHEKE COIL (SONHS
L8 L40-1092-81 SMALL FIXED INDUCTSR
L10 L40-8281-34 SMALL FIXED INDUCTOR {(820NH)
L11 L34-4249-05 COTL
L12 L34-4248-05 CATL
L13 L34-4247-05 CaTL
L14 ¥ |L92-0138-05 CHIP CEGRE
L15 * |L40-2785-48 SMALL FIXED THDUCTER (270NH) MIM2M3
L1S ¥ |L40-2785-48 SHALL FIXED INDUCTAR (270NH) M4
L16 -18 * |L92-0138-05 CHIP CORE
L1s ¥ |L92-0137-05 CHIP CRRE
L2Q L40-1095-34 SMALL FIXED INDUCT&R (I1UH)
L21 x |L79-1076-05 FILTER
L22 L.40-1085-34 SMALL FIXED INDUCTOR (100NH)
L201-203 x |L92-0138-05 CHIP CERE
L204 L33-0937-05 CHERKE CAIL
L205-207 x |L92-0138-05 CHIP C&RE
X1 ¥ |L77-1528-0% CRYSTAL RESBNATER{12.8MHz)
X2 x |[L77-1527-15 CRYSTAL RESAMNATOR(44.595MHz)
X201 * |L78-0326-05 RESENATAR {4.19MHz)
X202 * |L78-0325-05 RES@NATAR (2.0MHz)
XF1 L71-0409-05 MCF (45, 050MHz3
CP1 R90-0714-0% MULTT -COMP 10KX4
CP2 R90-0723-05 MULTT COMP 47x2
cr20 R90-0720-05 MULTI CoMP 100Kx4
cp202 R90-0724-405 MULTI CAQMP TKx4
¢P203 R90-0725-05 MULTI Ca&Mp 1Kx2
cp204 R90-G724-05 MULTT CAMP 1Kwa
CP205 R20-0725-05 MULTI CaMp 1K%2
CP206 R90-0724-05 MULTI CQMP 1Kx4
CP207,208 R90-0722-05 MULTI CEMP
R1 RK73GB1J4727 CHIR R 4.7K J 1/16%W
R2 RK736B133913 CHIP R 390 J 1/16W
R3 RK73GB1J1237 CHIP R 12K J 1/16W
R4 RK73GB1.J4723 CHIP R 4.7K J 1/16W
R& RK73GB1J563 CHIF R 56K J 1/16W
R7 RK73GB1J1047 CHIP R 100K J 1/164
RE ,9 R92-1252-05 GHIP R 0 OHM
R10 RK73G6B1J100J CHIP R 10 J 17164
Ri1 RK73GB1J1547 CHIP R 150K J 1/16W
R12 RK73GB1J2237 CHIF R 22K J 1/16W
R13 ,14 RK73GB1J183J CHIP R 18K J  1/18N
R15 RK73GB1J103) CHIP R 10K J 1/16W
R16 RK73GB1J473] CHIP R 47K J 1/16W
L:Scandinavia KUSA P:Canada I:::ﬁ-r ;\(Awwww%x
Y:PX{Far East, Hawafi) T:England E:Furope TH-22E :E1,E2,E3,E4,E9.T
30 Y. AAFES(Europe) XAustralia  M:Other Areas A indicates safety critical compenents.




TH-22A/AT/E

< NowPerts PARTS LIST

Farts without Parts No. are not supplisd.
Les articles non mentionngs dans e Parts No. ne sont pas fournls

Teile ohne Parts No, werden nicht geliefert. TX-RX UNIT (X57-437 X-XX)
Ref. No. Address [New Parts No. Description Pesti- |Re-
Parts| nation |marks
EHMES ft BK|# i A FE S B s /8 #® it B |
R17 RK73GB1J222T CHIP R 2.2K J 1/16W
R18 RK73GB1J272] CHIP R 2. 7K J 1/16WM
n9 RKT73GB1J182)] CHIP R i.8K J 1/16W
R20 RK?3GB1J2227 CHIP R 2.2K J 1/16W
R22 RK73GB1J101J CHIP R 100 J 1/16W
R23 RK73GB1J1047 CHIP R 100K J 1/16M
R24 RK73GB1J1057 CHIP R 1.0M J 1/16M
R25 , 264 R92-1252-05 CHIP R 0 QOHM
R27 RK73GE1IJI01T CHIP R 100 J 1/164
R28 RK73GB1J1037 CHIP R 10K J 1/186W
R29 ,30 RK73GB1J2727] CHIP R 2.7K J 1/16W
R31 RK73GB1J820J CHIP R 82 J 1/16W
R32 RK73GB1J3317 CHIP R 330 J 1/16W
R33 RK73GB1J2207 CHIR R 22 J 1/16W
R34 R32-1252-05 CHIP R 0 QOHM
R36 RK73GB1J152J CHIP R 1.5K J 1/16W
R37 RK73GB111227 CHIP & 1.2K J 1/16&W
R38 RK?3GB1.J330J CHIP R 33 J 1/16M
R39 RK73GB1J4717 CHIP R 470 J 1/16W
R40 RK73GB1J561J CHIF R 560 J 1/16W
R41 RK73GB131807 CHIP R 18 J 1/16M
R42 ,43 RK73GB1J102J3 CHIP R 1.0K J t/16W
R44 R92-1252-0% CHIP R 0 ohm J 1/18M
R46 RK7?3GB1J1027 CHIP R 1.0K J 1/16W
R47 RK73FB24A820J CHIP R 82 J 1/10M
R48 RK73GB1J1027 CHIP R 1.0 J  1/16W
R49 RK73GB1J330J CHI® R 33 J 1/16W
RS0 ,51 RK73GB1J472J CHIP R 4.7K J 1/16&W
RB52 RK73GB1J181T CRIP R 180 J 1/16W
RS3 RK73GB1J1027 CHIP R 1.0K J 1/16W
RS54 RK73GB1J104.J CHIP R 100K J 1/16W
R&& RK73GB1J470J CHIP R 47 J 1/16M
R57 RK73GB1J2727T. CHIP R 2.7K J 1/16W
R&8 RK73GB1J104J CHIP R 100K J 1/16WM
RG9S RK73GB1J3330J CHIP R 33 J 1/16H
R&D RK73GBE1J104J CHIP R 100K J 1/16W
R&1 -43 * |RK73EB2ER3I9K CHIP R 0.39 K 1/4W
RE4 RK73GB1J471] CHIP R 470 J t/16W
R6&G R92-1252-05 CHIP R 0 G@HM
R&6 RK?3GB1.J274T CHIP R 270K J 1/16W
R&7 RK73GB1J562T CHIP R 5. 6K J 1/16M
R&8 RK73GB1J472J CHIP R 4.7K J 1/16W
RES RK736B13392] CHIP R 3.9K J 1/16W
R70 RK73GB1J103] CHIP R 10K J 1/16W
R71 RK73GB1.J472] CHIP R 4,7 J 1/16W
R72 RK73FBZA120J CHIP R i2 J 1/10M
R73 RK73GB1J103] CHIP R 10K J 1/16M
R74 RK73GR1J1527 CHIP R 1.5 J 1/16W
R76& RK?3G6B1J2227 CHIP R 2.2K J 1/1&6W
R?7 RK73GB1J274] CHIP R 270K J 1/16W
R78 RK73GR1J561T CHIP R S60 J 1/16W
R7% RK73GB1.J224] CHIP R 220K J 1/16W
R80 RK73GB1J122J CHIP R 1.2K J  1/16W
R81 RK73GB1J681T CHIP R 680 J 1/16W
ne2 RK73GB1J472] CHIP R 4.7 J 1/16W
. o : : TH-22A : M1 M2 M3,M4 M5 X
L:Scandinavia K:USA P:Canada TH-22AT : K.M1 M2M3.M4 P
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= Mew Parts
Farts without Parts No. are not suppiied,
_es articlas non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohng Parts No, werden nicht geliefert.
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PARTS LIST

TX-RX UNIT (X57-437X-XX)

Ref. Mo. Addrass [New Parts No. Description Desti- |Re-
Parts nation |marks
sHRESE |t & B & & 5 7 % a8 % it B |
R&3 RK73GB1J683] CHIP R &BK J 1/16W
RE4 RK73GB1J681T CHIP R 680 J 1/16W
RBA RK73GB1J1543 CHIP R 150K J 1/1&W
R87 RK73GB1J152J CHIP R 1.5K J 1/164
Rag RK73GB1J103] CHIP R 10K J 1/16W
R89 , 80 RK73GB1J2227 CHIP R 2.2K J 1/16H
R?1 RK73GB1J473] CHIP R 47K J 17164
R9?2 RK73GB13472] CHIP R 4.7K J 1/146W
RS3 RE73GB1J820J CHIRP R 82 J 1/16W
R94 RK73GB1J681JT CHIP R 680 J 1/16M
R98 R92-1252-0% CHIP R 0 QHM
R100 RG2-1252-05 CHIP R 0 QHM
R101 RK73GB1J2227 CHIP R 2.2K J 1/16W
R201 RK73GB1J473] CHIP R 47K J 1/16M
R202 RK73GB131033 CHIP R 10K J 1/16WM
R203 RK73GB1JI3317 CHIP R 330 J 1/16M
k204,205 RK73GB1J100J CHIP R 10 J 1/16H
R206 RE73GB1I10G2T CHIP R 1.0K J 1/16W
R207 RK73GB1J124T CHIP R 120K J 1/16%
R208 RK73GB1J2227 GCHIP R 2.2K J 1/16W
R209 RK73GB1J102] CHIRF R 1.0K J 1/16¥W
R210 BRK?3GB1.J270) CHIP R 27 J 17164
R211 RET3GB1J560T CHIP R 56 J 1/16M
R212 RK73GB1J6827 CHIP R &. 8K J 1/16W
R213 RK73GBIJI05BT CHIP R 1H J 1/16M
R215 RE?3GB1J223T CHIP R 22K J 1/186W
R2164 RK73GB1J8636 CHIP R S6K G 1/16W
R217 RK73GB1J224G CHIP R 220K G 1/148W
R218 RK73GB1J105] CHIP R 1.0M J 1/16W
R219 RK73GB1J102J CHIP R 1.0K J 1/16W
R220 R92-1252-05 CHIP R 0 ohm J 1/16W
R221 RK73GBTIT100T CHIF R 10 J 1/16M
R222 RK73GB1J103] CHIP R 10K J 1/16W
R223 RK73GB1J1007 CHIP R 10 J 1/16M
R224 RK73GB1J103J CHIP R 10K J 1/16W
R225,226 RK73GB1J4727 CHIP R 4.7K J 1/16W
R228 RK73GB1J683T CHIP R 68K J 1/16W
R229 RK73GB1J1537 CHIP R 15K J 1/16W
R230 REKT3IGB1J823T CHIF R 82K J 1/16W
R231 RK73GB1I4737 CHIP R 47K J 1/16W
R232 RK73GB1J2247 CHIP R 220K J 1/16M
R234 RK73GB1J822J CHIP R 8.2K J  1/16H
R235 RK73GB13472] CHIP R 4.7K J 1/1AW
R23&,237 RK73GB1J1047 CHIP R 100K J 1/16M
R238 RK73GB1 78237 CHIP R 82K J 1/16M
R23¢9 RK73GB1J391J CHIP R 390 J 1/16W
R240 RK73GB1J4723 CHIP R 4. 9K J 1/16W
R241 RK73GB1J2237 CHIP R 22K J 1/16M
R242 RK73GB1J563T CHIP R 56K J 1/16H
RZ43 RK73GB1J4733 CHIP R 47K J 1/16W
R244 RK73GB1J472F CHIP R 4.7K J 1/16W
R245 RK73GBE1J122J CHIP R 1.2K J 1/16&W
R246 RK73GB1J100J CHIP R 10 J 1/16W
R247 RK73GB1J101J CHIP R 100 J 1/16M
RZ48 RK73GB1J471J CHIP R 47Q J  1/16H
. o : i TH-22A  : M1,M2,M3,M4,M5,X
L:Scandinavia K:USA P:Canada TH-22AT : KM1.M2M3.M4,P
Y.FX(Far East, Hawaif) T:England EEurope TH-22E :E1,E2,E3,E4E9T
Y:AAFES(Europe) KAustralia  M:Other Areas /b ndicates safety critical components,



* New Parts

PARTS LIST

Parts without Parts No. are not supplied,
Les articlas non mentionnes dans le Parts No. ne sont pas fournis
Teile ghne Parts No. werden nicht geliefert,

TH-22A/AT/E

TX-RX UNIT (X57-437X-XX}

Ref. HNo. Address {New Parts Ne. Description Desti- jRe-
Parts| nation jmarks
PEES |t B|H B 5% & 5 g & /78 i i* |
R24%9 RK73GB1J1827 CHIP R 1.8% J 1/16W
R250 RK73FB2AI01] CHIP R 100 J 1/10M
R251 RK73GB1J1017 CHIP R 100 J 1/16W
R252 RK73GB1.Ja72] CHIP R 4.7K J 1/16W
R253 RR73GB1J3313 CHIP R 330 J 1/16H
R254 RK?73GB1J182] CHIP R 1.8 J 1/16W
R255 RK73GB1J103T CHIP R 10K J 1/16M
R256 RK73GB1J472] CHIP R 4.7 J 1/18W
R257 RK73GB1.J103] CHIP R 10K J 17164
R258 RK73GB1J153] CHIP R 15K J 1/16K
R259 RK73GR1.J100J CHIP R 10 J  1/16W
R2&0 RK73GB13472] CHIP R 4.7K J 1/16W
R261 RK?3GB1J332J CHIP R 3.3K J 1/16W
R262 RK73GB1J1027 CHIP R 1.0K J 1/16W
R263 RK73GB1J683T CHIP R 68K J 1/16W
R264 RK73GB1J272] CHIP R 2.7 J 1/16W
R265 RK73GB1J472] CHIP R 4. 7K J 1/16W
R266 RK73GB1J102] CHIP R 1.0 J 1/16W
R267 RK73GB1J4727 CHIP R 4.7K J 1/16W
R268 RK73GB1J332J CHIP R 3. 3K J 1/16M
R269 RK73GB1J1027 CHIP R 1.0K J  1/716W
R270, 271 RK73GB1J472T CHIP R 4. 7K J 1/16W
R272 RK73GB1J4733 CHIP R 47K J 1/18W
R273 RK73GB1J1033 CHIP R 10K J 1/16W
R274 RK73GB13473] CHIF R 47K J 1/16W
R275 RKR73GB1J273J CHIP R 27K J 1/16W
R276 RK?73GB1J103J CHIR R 10K J 1/16W
R277 RK73GB1J102] CHIP R 1.0K J 1/16W
R278,279 RK736B1J104J CHIP R 100K J 1/16W
R280 RK73GB1J100T CHIP R 10 J 1/16W
RZ87 RK73GB1J473] CHIP R 47K J 1/16M
R289 RK73GB1J4747 CHIP R 470K J 1/16W
R2890 RK73GB1J1007 CHIE R 10 J 1/16M
R293 RK73GB1J1047 CHIP R 100K J 1/16W
R294 RK73GB1J103] CHIP R 10K J 1/16W
R2%6 RK73GB1.J4737 CHIP R 47K J 1/16M
R297,298 RK73GB131627 CHIP R 1.0k J 1/16W
R400 R92-1252-05 CHIF R 0 BHM
RA01 R92-0670-0% CHIP R 0 GHM
R402 RK73GB1JE8223 CHIP R 2.2K J 1/18W
VR * JR0S-3469-05 POTENTIGMETER 10K
VR? R12-6717-05 TRIM POT 47K
YR201 ¥ |R12-7478-05 TRIM POT 470
VR202 * |R12-7486-05 TRIM POT 10K
5301 S40-~1117-05 TACT SHWITCH
LD 2A * [B3B-0703-05 LLCD
I3 ¥ |MAZ28TI DIQDE
D3 * | MA2S111 DIGDE
Da MAh728 DI®GDE
D5 DA221 DIBDE
D7 MAT10 DIGDE
Dg ,9 M&T? DIGDE
D11 MIBO9 DIGRD
D12 188312 DIADE
__ . . TH-224 : M1,M2M3 M4,M5,X
L:Scandinavia KUSA P:Canada TH-22AT : KM1.M2.M3,M4.P
Y:PX{Far East, Hawaii} T:England E:Europe TH-22E :E1,E2,E3,E4,E9,T
Y:AAFES(Europe) X:Australia  M:Other Areas Ay indicates safety eritical components,
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TH-22A/AT/E

34

» New bParts
Parts without Parts No. are not supplied.

PARTS LIST

Les artictes non mentionnes dans le Parts No. ne sont pas fournis,

Teils ohne Parts No. werden nicht gellefert.

TX-RX UNIT (X57-437X-XX)

Ref, No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
FREE ft B |% ¥ & 8 = B R B/, R B it 1| {i#
D13 -1% ¥ |HYU35S DIGDE
D16 MAT742 DIGDE
D17 x |SFPB-T72VL DIGDE
D18 DA221 DIGDE
020 MABOG2 DIGDE
p202 MAB039 DIADE
D204,205 * |B30-2116-0% LED
D206.207 MATT1O DIAGDE
p2og MA110 DISDE KXE1
D208 MATIO DIGDE MiM3
D209 Ma110 DIGDE KXE1EZ2
D210,211 MATIO DIGDE
D212 Mat1g DIGDE XEIEZ2
b212 MA110 DI®DE MIMZM4
D213 MAT10 DISDE E1E2M1
D213 MAT10 BIRDE M2M3M4
D215 HN2DO1FU DI®DE
b21é6 + | MADS111 0IADE
D217 * {B30-2115-05 LED
D218 DTZ3.9(B) DIGDE
D220 * | MAZS111 DIGDE
IC1 MB1S11PFV-G-BND | TC(PLL FREOQUENCY SYNTHESIZER)
ic2 * | TCT7660MERA Ic
Ic3 * | PFO310-01 IC(PBWER MEODULE}
IC4 * |MC3372V IC
Ic201 * | LC7387M-L ¢
IC202 * |AT24C04N10S8I12.5 | IC
1203 ¥ | §5-81235PG-PT IC
IC204 LM301AD IC{RP AMP)
IC205 ¥ | 5-B0730SN-DT IC
IC206 * |HD404629B17TF ICIMe)
Ic207 ¥ | TA7SWSE8FU Ic
1cz208 * | NIM2070M ICCAF AMP)
IC209 x | TC7808FU IC
g1 25C4738(GRY TRANSISTOR
Q2 28C4619 TRANSISTAOR
a3 253243 FET
Q4 25K1824 FET
85 28K879(Y) FET
Q& 25C4083(N, P TRANSISTAOR
a7 25C4093 TRANSISTAR
o8 X | 25C4808(Q) TRANSISTAR
89 ¥ | 2S5K1215(E) FET
gl 25CA73B(GRD TRANSISTER
011 25C4619 TRANSISTAR
212 25C4738(GRY TRANSTISTOR
213 28K1824 FET
014 * | 25D1483 - TRANSISTER
g1s 2SCAT3B(GRY TRANSISTER
216 25K873(GRY FET
2201 28K1824 FET
Q202 257243 FET
Q203 DTA114EU DIGITAL TRANSIST®R
8205 UMC4 DIGITAL TRANSISTER
Q206 25K879(Y) FET
L:Scandinavia K:USA _ P:Canada ;:_gg:.r Ehmﬁg:&ghﬂ%x
Y:PX{Far East, Hawai)  T:England E:Europe TH-22E :E1,E2,E3,E4E90,T
Y:AAFES(Europe) X:Australia  M:Other Areas A indicates safety critical components.



3 Mew Parts

PARTS LIST

Farts without Parts No. are not supplied.

TH-22A/AT/E

Les articles non mentionnes dans le Parts Ne. ne sont pas fournis. TX-AX UNIT {(X57-437 X-XX)
Teille ohne Parts No. werden nicht geliefert. VCO UNIT (X57-4090-00)
Ref. Ne. Address [New Parts No. Description Desti- (Re-

Parts| nation |marks
FREE &£ Bz B & F £ y R AR B it | %
az07 DTC114YE DIGITAL TRANSISTAR
Q208 DTA143ZE DIGITAL TRAMNSISTER
0209 25K1824 FET
2210 25B766(R,S} TRANSISTAR
2211 28CAT3B(GRY - TRANSTISTER
Q212 DTAT44EE DIGITAL TRANSISTER
B213,214 25B766(R, S TRANSISTER
8215,216 UMW DIGITAL TRANSISTE®R
Q217,218 28K1824 FET
e219 DTATA3ZE DIGITAL TRANSTISTOR
Q220 253243 FET
8221 25K1588 FET
TH1 * |157-502-65001 THERMISTRR
TH201 * | 157-503-65001 THERMISTRR
Al * | X58-4090-00 SUB UNIT {(VCE>
51 * |W02-1795-05 ENCQDER
VCO UNIT (X57-4090-00)
ct ,2 CK73HB1E102K CHIP C 1000PF K
C3 CC73GUJIHO10C CHIP C 1PF c
c4 .5 CK7?3HB1E102K CHIP C 10GOPF K
c7 % |CC73HCHIB040C CHIP C 4PF ¢
c8 ¥ |£93-0544-0% CHIP € 2PF
e CK73HBIE102K CHIP C 1000PF K
c1o * |CC73HCHIEO10C CHIP C 1PF [
Cit CK73HBIE102K CHIP C 1000PF K
ct2 ,13 ¥ .| CC73HCHIE1Q0D CHIP C 10PF b
C14 ¥ |C93-0542-05 CHIP C 1PF
c17 * JCC73HCHIELOOD CHIP C 10BF b
N1, 2 ¥ [E40-5622-05 PIN CENNECTAR (3P)
L1 % |L33-0797-05 CHRBKE CBIL (39NH)
L2 *x |L33-0796-05 CHBRKE COIL (33NHD
L3 L40-1092-34 SMALL FIXED INDUCTOR
R1 ¥ |RK73HB1J3327 CHIP R 3.3K J 1/16M
R2 * |RR73HB1J104J CHIP R 100K J  1/16W
R3 RK73HRB1J473] CHIP R 47K J 1/16W
Ra * |RK73HB1J1027 CHIP R 1K J 1/16W
RS RK73HB1J561] CHIP R 560 J 1/16W
R6& ¥ |RK73HB112207 CHIP R 22 J 1/16W
R7 RK73HB1J270J CHIP R 27 J 1/16W
| RB RK73HB13823J CHIP R 82K J 1/16M
R? RK73HB1J561T CHIP R 560 J 1/16W
RIG RK73HB1JI823J CHIP R 82K J 1/16W
R11 RK73HB1J561J CHIP R 560 J 1/1&W
R12 R§2-1252-05 CHIP R 0 ®&HM
b1 L2 x| MA3ZE2%¢7 DI®DE
D3 MAZLO DIGDE
i} MAT77 DIADE
a1 DTC144EE DIGITAL TRANSISTAR
a2 25K238(X17) FET
Q3 .4 ¥ | 25CA808(Q) TRANSTSTOR
Gl ' . TH-22A 1 M1,M2,M3,M4,M5.X
L:Scandinavia K:USA P:Canada TH-22AT : KM1.M2,M3.M4,P
Y:PX({Far East, Hawaii} T:England EEurope TH-22E :E1,E2,E3,E4,E9.T
Y:AAFES{Europe) Xehustralia  M:Other Areas M indicates safety crifical components,
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TH-22A/AT/E
EXPLODED VIEW

KEYBOARD ASS'Y

[ FUNCTION KEY
(X57-437 D.74)

FTT UNIT
(X57-437 C~4)

CONT UNIT N

(X67-437 B 4)

-

TX-RX UNIT .
(X57-437 A4) 2N

BATTERY CASE:BT-8

M3 x4 :NO9-2028-05
M2.6x5 : N30-2605-46
M2.6x6 : N30-2606-45
M2x22 : N80-2022-45
M2x4 :NB83-2004-46

mooml




TH-22A/AT/E
PACKING

42~44 Polystyrene foamed board
(H11-0808-14} : 22AT K, 22E T, 22A X.M5

15~18 Warranty card
{B46-0410-30} : 22AT K
{B48-0310-03} : 22E F1,E2.E3.F4.E9
{B46-0422-00) : 22AT P
19 Instruction manual
{B62-0364-00%
20,21 Imstruction manual
{B52-0365-00) : 22E E1.E2
{B62-0366-00} : 22E E3,E4.E9
22A M1.M2,M3 M4
22AT P.MT,M2 M3 M4

61~64 Buttery charger
{WO08-0437-05) : 22AT K.P
{W08-0438-05) : 22E T
{W08-0440-05) : 22E E1,E2,E3.E4,ED
{W08-0441-00} : 22A M1, M2M3
22AT M1,M2 M3

Battery Pack
{W09-0825-05} : M3, E4
6 Battery Pack
{WQ9-0826-05) K, M1, M2
T,F.ES
E1,EZ,E3

45 Protection bag
{H25-0077-03)

\

Battery Case

(BT-9) : X M4.M5
80 Anntena
{T50-0472-05)

53 Hand strap 50 Hook
{JB9-0327-04) {.J29-0465-04)

8 Cap 52 Band
{B09-0335-14) {JBT1-0422-05)

\ 45 Protection bag
@ {H25-0085-04}

28 AC plug
{E19-0254-05)

L 22A M1, M2 M3

D 22AT M1.M2M3

47~49 jtem carton box )
(H52-0441-04) : 22A X.M1,M2.M3.M4 M5
{H52-0442-14) : 22AT K.P,M1 M2 M3.M4
{H52-0442-04) : 22E T.E1,E2,E3,E4,E8

41 Polystyrens foamed fixture
{H10-2775-02}
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TH-22A/AT/E
TERMINAL FUNCTION

a8

TX-RX unit (A/4): TX-RX «—TX-RX unit (B/4): CONTROL

Connector No. Pin No. Pin name ) Function
CN1, 203 1 MUTE Audio mute signal {TX-RX ling)

2 SB Power supply

3 NC

4 BUSY 5quelch control signal

5 AF RX audio

6 SM S-maeter level

7 Cl Signalling AF signal

s) up Encoder up signal

9 M Reference power supply voitage 3.5 V

10 DN Encoder down signal

11 APC APC voltage

12 RB Power module power supply voltage

13 EP PLL IC enable signal

14 ASB AF power amplifier AVR input voltage

15 DT Serial data signal

16 E GND

17 UL PLL unlock signai

18 3R Receiver power supply

19 CK Clock signal

20 3cC PLL {2, VCO power suppiy

21 T VCO oscillation frequency switching signal

22 il Transmitter power supply

23 MOD Modulation signal

TX-RX unit (A/4): TX-RX «— VCO unit

Connector No. Plin No. Pin name Function
CN1, 2 CV Lock voltage
MOD Modulation signal
3C YCO power supply voltage
T VCO oscillation frequency switching signal
QUTP fin VCO output
QuUT RF output

TX-RX unit (B/4): CONTROL «—— PTT

Connector No. Pin No. Pln name Function
CN201 1 COM - Key matrix input
CN30 2 MONI Key matrix output, Monitor switch

3 LAMP Key matrix output, Lamp switch

4 PTT PTT switch signal, "L"; TX; "H": RX

5 E GND

& E GND




TH-22A/AT/E

TERMINAL FUNCTION

TX-RX unit (B/4): CONTROL «—> FUNCTION

Connactor No. Fin No. PIn name Functlon
Ad KSIND Key matrix input

KOUT3 Key matrix output, Function switch

KOUT2 Key matrix cutput, VFO SW

KQUTH Key matrix ouiput, MR SW

KOUTQ Key matrix output, CALL SW

TX-RX unit (B/4): CONTROL «— KEYPAD

Connector No. Pin Ne. Pin name Function
CN202 1 KOUTG Key matrix output

2 KOUTY __t Key matrix output

3 KOUT2 Key matrix output

4 KOUT3 Key matrix output

5 KSINZ Key matrix input

3] KSIN3G Key matrix input

7 KSINg Key matrix input

8 KSING Key matrix input

TX-RX unit (B/4): CONTROL «— TSU-8 (option)

Connestor No. Pin No. Pin name Functien
CN204 1 CK Clock signal

2 OT Serial data signal

3 ET T5U-8 enable signal

4 NC

5 SPO Tone signal match identification signal

& E GND

7 M TSU-8 power supply

8 Cl Signalling AF signal
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" TH-22A/AT/E

ADJUSTMENT

Required Test Equipment
1. Stabtlized Powsr Supply 8. Oscilloscope
1) The supply voltage can be changed betwesn 5V and 1) Measuring range: DC to 30MHz
18V, and the current is 3A or more. 2) Provides highly accurate measuremenis for 5 to
2) The standard voltage is 13.8V. 25MHz.
2. DC Ammeter 9. AF Voltmeter (AF V.M)
1) Class 1 ammeter (17 ranges and other features). 1) Measurable fraquency: 50z to 1MHz.
2) The full scale can be set 1o either 300mA or 3A. 2) Maximum sensitivity: 1mV or more.
3) A cable of less internal loss must be used. 10. Spectrum Analyzer
3. Fraquency Counter {f. counter) 1) Measuring range: DC to 1GHz or more.
1) Frequencies of up to 1GHz or so can be measured. 11. Standard Signal Generator (SSG)
2) The sensitivity can be changed to 250MHz or helow, 1) Maximum frequency: S00MHz or more.
and measurements are highly stable and accurate 2) Output: 0.051V/~1330Bm to 0.1V/-7dBm.

{0.2ppm or s0). 3) Qutput impedance: 50Q
4. Power Meter 12. Tracking Generator
1) Measurable frequency: Up to 500MHz. 1) Center frequency: 50kHz to 500MHz.
2) Impedance: 506, unbalanced. 2) Frequency deviation: £35MHz.
3) Measuring rangs: Fuli scale of 10W or so. 3 Output voltage: 100mV or more.
4) A standard cable {5D2W 1m) must be used.
13. Dummy Load
5. RF VTVM (RF V.M) 1) 8Q, 3W or more,
1) Measurable frequency: Up to 500MHz or so.

. 14. Distortion Meter
6. Linear Detector 1) Measurable frequency: 30Hz to 100kHz.
1) Measurable frequency: Up to S500MHz. 2) Input level: 50mV to 10Vrms.

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

1) Voltage range: FS = 18V or so.

2) Input resistance; 1MQ or more.



TX/RX Common Adjustment

TH-22A/AT/E

ADJUSTMENT

Measurament Adjustment
ltem Condition Test Speciflcations/Remarks
equi Unit |Terminal| Unit | Paris Method
1. Setting 1} Power supply @ :). @ Noie)
DC IN terminal; 8.3V BATT terminai: 6.0V
2. Resget 1) While pressing the F key Display check. All segments on,
’ down, set the POWER: ON.
2) F key: Release Check the Reset frequency. 144.00
PLL Adjustment
Measurement Adjustment
ltem Condition Tost- Specifications/Remarks
unit |Terminal| Unit | Parts Method
fequipm
1. ¥CO voltage | 1) Frequency: Center frequency | Digial TX-RX | CV Check 12510 2.8V
Recsive. Woltmeter
2) Trangmit {PTT: ONJ. 15103.2V
TX Adjustment
Measurement Ad|ustment
item Condlition Test: Specifications/Remarks
oqulpment unit |Termiral| Unit | Paris Method
1. Transmit 1) Frequency: 144 80MHz f.oounter | TX-RX | ANT RFIF | TCA 144.90 MHz + 500Hz or less.
Frequency PTT: ON Power
metar
2. Power output} 1) Max. power Power TX-RX | ANT |CONTROL VR201| Check. 5.5W or more,
DC IN terminal: 10.6V meter
Frequency: 146.00MHz: K.P,X, |Ammeter
M1,M2,M3,M4,E2
144975MHz: M5,T,E1,E3,E4E9
Power select: HI
PTT: ON
2 HI power Adjust to 5.5W | H01W
PTT: ON {Current consumption
1.7A or less,)
3) LOW power Check 0.3t0 1.0W.
BC IN terrminal voltage: 7.0V . {Current consumption
Power select; LO 0.8A or less.)
PTT: ON
4) EL power Check 10 1o 300mwW
Power select EL {Current consumplion
PTT:. ON G.3Aorless )
5) Kl power Check 2W or more.
Power select: HI
PTT: ON
6) Frequency: 144.00MHz and Check 2W or more.
147.975MHz. K.P,
X,M1,M2,M3,M4 E2
145.975MHz;
M5, T,E1E3E4.E9
PTT. ON
3. Modulation 1} Frequency: 146.00MHz: K,P, |Power TX-RX | ANT |CON- VR202 | Adjustto +0.1kHz
X, M1, M2M3,M4E2 | moter MIC | TROL +4.2kHz at large
144 975MHz:M8,T E1,E3,E4,E9 {Linear deflect of £
AG output: TkHz/B0mY detector Check detection | Must be normal.
PTT:ON Oscllio- waveform,
2) AG Output: 1kHz/EmY scope Check DEV 2.2 10 3.5kHz
(20dB down) :E y
PTT:ON V.

a4



TH-22A/AT/E

42

ADJUSTMENT

Measurement Ad]ustment
Item Conditlon Test. Speclfications/Remarks
loaul | Unit |Terminall Unit | Parts Method
4. DTMF 1) AG output: OFF Fower TX-RX | ANT Check DEY 27104.0kHz
deviation Frequency: 144.975MHz meter MIC
{KEY type only) G key: Push Linear
PTT: ON detecioe
5. TONE 1) Frequency: 144.975MHz Osdill- Check Display | Display “T* on.
deviation T/CT key: Push ﬁm Check DEV DEY: 0.5 to 1.25kHz
{88.5 Hz) PTT: ON VM
RX Acl]ustment
Measurement Adjustment
ltem Condition Test. Specifications/Remarks
Unit rminal ni Pa M
loqui | Terminal | Unit ns ethod
1. BPF 1) Frequency: 145.875MHz Traking | TX-BX | ANT RFAF | Li1 Align 10 set the
Tracking generator output generater TP L12 waveform of
—40dBm | Spectrum L13 spectrum
Connect the spectrum analyzer analyzer to Fig.
analyzer to_TP. 2.
2. Sensitivity 1} Frequency: 144.05MHz 835G TX-RA | ANT Check SINAD 12dB or more.
558G output: —122dBm Oscillo- 5P
{0178 uY) scope
MOD: 1kHz AF V.M
DEV: +3kHz Distoréon
AF VR 0,63V/80 meter
2) Frequency: 147 950MHz KX,
M1,M2,M3, M E2
145.950MHz: M5,T,
E1,E3E4.EY
3. Squelch 1) Push F key, then push MONI  [88G TX-RX | ANT | RFfIF Check
key. Oscillo- SP
Turn the encoder to display sCope
“SgL3. AFVM
2} Frequency: 146.08MHz: KP.X, VRZ Adjust where
M1,M2,M3,M4,E2 neise
145 05MHz: M5,T, disappear.
E1E3E4,ES
S8G output: —132dBm
(G.06pV)
MOD: 1kHz
DEY: £3kHz
AF VR: 0.63v/8Q
3} 858G output: —127dBm Check Squelch should be open.
{0.1pv)
4. S-meter level | 1) Frequency: 146.08MHz: K,PX, (S5G TX-RX | ANT Check Display “AbCdE"
M1,M2,M3,M4,E2 sP {After POWER
145 05MHz: M5,T, is ON, remove
E1E3E4ES the short)
While shorting the SM terminal
of the control section, set the
POWER: ON.
2} 85G output: ~120aBm Push MONI key| Beep sounds.
{0.22pV)
3) 88G output: —-111dBm Push LAMP Beep sounds.
{0.63uV) key.
4) Power. OFF
5) Power: ON Check S-meter | 1st segment is turned
S8G output: -120dBm+3dBm on.
(0.22uV) 1
6) SSG output: —111dBm3dBm All segments are turned
{0.63uV) on.
ENEMEEENRER




Adjustment Points

ADJUSTMENT

PTT  LAMP MON!

/

1
= e |

"Hn_._-/_“\“___/-’ﬂ_-""-.._.

ANT  pwRNOL ENCSQL M U .
CN204
E SM
i - s
VR201 )
@}] @ vRz & vR202
Lig ° TP
ov L13
° cL_— (1
' N}
< 'rc1 \ T T
L “—“ U J DG IN sp MIC
® O Fig. 1
N ..BATT terminal
TX-RX UNIT Tl CONTROL section
RF-IF section VR201: HI power
TC1: Transmit frequency VR202: DEY

11,12, 13: BPF
VR2: Squelch
CV terminai: VCQ voltage

TP terminal; BPF output (Spectrum analyzer)

HEF -30.0dBm ATT 0dB write
104B/DIY T
MKR| 148.00MHz
MABKER -42 . BdBm
146 . OOMHZ I
] BN
yd ™.
REBW 10kHz
VBW 40kHz
SWP 1is
CENTER 414B.0MHz SPAN 50, 0MHz

SM terminal: S-meter lavel

{Short when turn the POWER ON.)

Flg. 2 BPF waveform
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pc BOARD VIEws | H-22A/AT/E

VCO UNIT (X58-4090-00) Component side view

[ ] Apattern
B pattern

DTC144EE 28K238
28C4808

B

\<J£ D
£ c

G

s




IR c :

TH:22A/AT/ E Pc BOARD VIEWS

| TX-RX UNIT (X57-437X-XX) (C/4) Component side view
2] 0-11: K,P 0-21: M1 0-22: M2,M3,M4 0-23: M5 0-71: X 2-71: E1,E3,E4,E9,T 2-72: E2

-/
S Ny
)

MONI

{s)
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TX-RX UNIT (X57-437X-XX) (A/4) Component side view
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TX-RX UNIT (X57-437X-XX) (A/4) Foil side view
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Foil side 4. C and D connected O Bonly
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TX-RX UNIT (X57-437X-XX) (B/4) Foll side view
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RX Section
l¢——— RF (145.9875MHz} »le IF (45.05MHz} ————»] le————— AF (1kHz) ————»]
—123dBm —108dBm —110dBm —109.5dBm —96dBm 220my  emV 0.63V
: L12
L Q8 Li3 Q8 att
e . MCF
ANT ' e IC4: FM IC 5P
T iy
v [l o | S IC208: AFIC
TI17 =
L
’ ’ 1st locai * ’ 4 g g e ”r
191.025MHz L .l
B0mY RF VTVM ! AF VTVM ]
Each of the levels plotted from RF to the first IF is the level that can provide a The AF levet is the value measured by an AF WTVM when an 838G signal of
12 dB SINAD for an SSG signal through a 470pF ceramic capacitor. -53d8m modulated with a 1kHz MOD and £3kHz DEY, is received and the
The first local level is the value measured by an RF YTV, AF output is adjusted to 0.63Y {80) using the AF volume control,
TX Section
smv 78mv 75mV 800mV 1.4Vms 1.1V
1C207: MIC AMP Q6 Q7
MIC 4—l—-| vCOo ANT
2 X50-4090-00 IC3: Power module
”z - -
et
AF VTVM ! RF VTVM

The AF level is measured by an AF WVTVM, The RF level is measured by an
RF WTVM. Each of levels measured at high impedance.

The supply voltage from the DC IN terminal is 13.8Y.

The tranamitling frequency is 145 8875MHz.

The audio generator is controlled so that the input signal at the MIC pin has
a deviation of +3#Hz for a modulation frequency of 1kHz.

Measured values are at the EL power mods.
ANT output

EL : Aporox. 5DMW (power matar)

LO : O.5W {power meter)

Hi : 5W {power meter}

WYHIVIA TIAT

d4/1V/Véc-HL




I — R,

. TH-22A/AT/E

DTP-2 (DTMF KEY PAD)/ BC-17 (WALL CHARGER) /
BT-9 (BATTERY CASE)/ PB-30,32 (STANDARD BATTERY PACK)

DTP-2 DTMF Key pad External View

1
BC-17 Electrical Characteristics BC-17 External View
Charging System .......c.coecersevecnnne... 0.1C normal charging
| (Charging through main unit)
| VORBGE ... ovvv e sersivee s seni s s e DC 13.5V
07T T Lot OO PR U OO PSPPI 75 mA
Charging time ..o Approx. 15 hours (PB-30/32/34)

Approx. 30 hours (PB-33)

BT-9 External View PB-30 External View PB-32 External View ‘

4.8V 600mAh 6Y 600mAh

62




TH-22A/AT/E

PB-33 (LONG LIFE BATTERY PACK)/
PB-34 (HIGH POWER BATTERY PACK) /
SC-37, 38, 39, 40 (SOFT CASE)

SC-37 External View
(for PB-30 & 32)

PB-33 External View PB-34 External View

i

BV 1200mAh 9.6V 600mAh
SC-38 External View SC-39 External View SC-40 External View
(for PB-30 & BT-9) (for PB-33 & 34) (with Shoulder Belt)

Size M Size L Size General

63




TH-22A/AT/E

SPECIFICATIONS

GENERAL

Frequency range (MHz)
US./C8NATE . e tr e e e 144 to 148
BUTOPE oot ie et ittt et ete e sh bttt osbe 1t en et rare e e, 1 44 10 146
AUSITAIIA .. oo e e e e e e e 144 10 148
General market .. 144101481

Mode ... -
Usable tempe ratu re ran ge
Rated voliage

External power supply (DC IN)

Battery terminals ...
Current drain (Approx)

Receive with no signal (Average)....co i e

Battery Saver ON...

Transmit with H, 13.8V DC (Ext power Supply):::,:,.:,...,.,,,,.,.............,,...
Transmit with H, 6.0V DC (Battery)........cc.co.c.....

Transmit with L, 8.0V DG {Battery} ...
Transmit with EL, 6.0V DC (Battery)
Grounding method ..

Dimensions (WxHxD)

e F2, F3 (FM)
o m20°C 10 +80°C (~4°F t0 +140°F)

5010160V DC{13.8V DC)
4010 150V DC 8.0V DC)

45 mA
LA mA
LA3A

AT, B 1

0B A
250 MA
...Negative ground

......................................... 56 x 116.5 x 24.5 mm
Dimensgions {projections inCludad)..........oc o
WBIGNT(ADPPIOX.) e vveo s ees e nrer s eer e
MIGrOpPhone IMBBAANCE ... ..ottt

65 % 130.5 x 29.8 mm

.......................................... 200 g

2kQ

ANLENNA IMPEUANCE ... v e et et e D0 2
TRANSMITTER
Power output (Approx )
H,138V.. e BW
H B0V L3W

XY

05W

MOGUIATION .o e e et e e b et e b bbbt e Reactance
Maxrmimum frequency deviation ... e e +3.5 kHz to 5 kHz
SPUMOUS BIMISSIONS ettt ettt e ettt et s e eore e s et aresesessee cees e -60 dB or less
RECEIVER
CHFOURTY ... oo cs st s st s e e b ss e ekt ra 1o a b1 Double conversion superheterodyne
1stintermediate freOUBNCY ..o e 45.05 MHz
2nd intermediate freqUeNCY ... e e 485 KHZ
Sensitivity (T2 AB SINAD ..o et e s —16 dB. 0.16 WV or less
Squelch sensitivity ... e e e paenae -20 dBp (0.1 u¥) or less
Selectivily

-5dB... wee. 12 KHZ OF more

40 dB... .28 kHz or less

Audio output (10 % dlstomon)

-.....200 MW or higher (8  load)

! Some versions have reduéed RX and TX range: 144 to 146 MHz.

Antenna, hand strap, belt hook, and PB-32 included.

KENWOOD CORPORATION

Alive Mitake, 2-b, Shibuya 1-chome, Shibuyva-ku, Tokye 150, Japan
KENWQOD SERVICE CORPORATION

F.0. BOX 22745, 2201 East Dorninguez Street, Long Beach, CA S0B01-5748, 1154,
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembricker Ste. 19, B056 Heusenstarmm, Germany

KENWOOD ELECTRONICS BENELUX N.V.
Mecheisestgemveg 418 B-1930 Zaventem, Belpiurn

TRIO-KENWOOD FRANCE S.A.

13, Boutevard Mey, 75018 Faris, Franca

TRIO-KENWOQD LK. LIMITED

KEMWOOD Hourse, Dwight Road, Watferd, Herts., WDt 8EB United Kingdorm
KENWOOD ELECTRONICS NEDERLAND B.V.
Amgterdamseway 35, 1422 AC Uithoorn, The Natherlands

KENWQOD ELECTRONICS ITALIA S.p.A.

Wia G, Sirtori, 748 20128 Milang, taly

KENWQOD ESPANA 5.A.

Bolivia, 238-03020 Barcalona, Spain

KENWOOD ELECTROMNICS AUSTRALIA PTY, LTD.
[AC.N.0G1 483 074)

P.0. Box £04, B Figiree Drive, Australia Contra, Homebush, b5 W, 2140, Australia
KENWOOD & | EE ELECTRONICS, LTD.

Unit 37123724, Lavel 37, Tower one Metlaplaza, 223 Hing Fong Boad, Kwai Fang, N.T., Heng Xong

KENWOOD ELECTRONICS CANADA INC.
607 Kestrel Road, Mississauga, Ontario, Canada L5T 156
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