SERVICE MANUAL

©1987-12PRINTED IN JAPAN
B51-3253-00(0)1573

H ICONTENTSH !

DISASSEMBLY FOR REPAIR .. .. ... .. ... ...ttt 2
CIRCUIT DESCRIPTION . ..o\ttt iie et aaaeanaiaeannnn a
SEMICONDUCTOR DATA ... \toteae et e e eeenenennnns 10
DESCRIPTION OF COMPONENTS . . . oo oo v oo ee e cnons 14
PARTS LIST o vt ettt ettt e et e 15
DISASSEBLY v v v o ettt e et e et et et e 28
PACKING . .ot et vttt et e e e e e e e e et 29
ADJUSTMENT . ... it ittt st st an s nesnn 30
PC BOARD VIEWS/CIRCUIT DIAGRAM
AVR UNIT (XB8-3200-10) « o v et e et eeie e eeeaee e 34
IF UNIT (X58-3210-11) v o vvnnnn.. e 35
APC UNIT (XB8-3220-10) o vttt veeeeesiaeeeenanaeennns 36
PLL UNIT (X58-3230-10) « v v v vt e eaeeveeieee e eeeee e 37
MIC AMP UNIT (XB9-3300-XX) -« v e e e e e e e eeeee e 38
AF AMP UNIT [X59-3310-10) + ot v vveveeeeveaane e 39
FRONT-END UNIT (X59-3320-10) ++ v vt eie e v vvnvnnnannnns 40
DRIVE UNIT (X59-3330-T0) &+ v st e e eeseineeennnaanenns a1
SIGNALING UNIT (X52-3090-10) vt e v vuvenevenenneannns 42
CONTROL UNIT (X53-3080-XX) + « v oeeeeeeeeeenaeannennn 43
TX-RX UNIT (XB7-3160-XX) 2 vt aeeeenieeeevannanennn 45
SCHEMATIC DIAGRAM . . . ..o vt ieee e aae i n 47
BLOCK DIAGRAM . . . vttt eae e e e e e e e eiene 49
LEVEL DIAGRAM -+« v v ee e te s e e e e e etiaaaaee s 50
TERMINAL FUNCTIONS & o v v v vt toteeeeeeeneananennns 51
BC-9 (BATTERY CHARGER) ...\ttt emtmee e eenanss - 51
BC-10 (COMPACT CHARGER} . ... vt oo ee e ciiee i, 52
BC-11 (RAPID CHARGER) . . . vttt oe e et eee e et etaeeeiaans 53
BT-6 {AAA MANGANESE/ALKALINE BATTERY CASE) ......... 63
DC-1(DC ADAPTER) . . . . . o il it ittt it i i e e 63
HMC-2 (HEAD SETWITHVOX & PTT) tnvvineenenennnnnnns 64
PB-5/6/7/8/9 (Ni-Cd BATTERY) -« vovvveeieeeeaaeen. 66
SC-14/15/16 (SOFT CASE) - .\ oottt e ee e eie e ee e 68
SMC-31 (SPEAKER MICROPHONE) . . ... ...oii e, 68
TSU-B(CTCSS UNIT) « - o et e et e et et e e e e eaiaaeaans 69
MB-5 (MOBILE BRACKET) . . . e vt eeinnnereaaeaaanann. 7
WR-1 (WATERPROOF CASE) . ... oeiiereeeieiinnennnns 71
SPECIFICATIONS ... \tieeeeeieenenneennnn BACK COVER

Photo is TH-25AT.

Al



TH-25A/AT/E

Q
c

2]

e

7

B m pl
Knob {RELEASE)

iy ,// W
‘ A
N
A

®
S/
5 OOW%IZO
X

o N
M ) ,/ \\\\ =z /
T [0 = w\/ >
e NV Vi
e X \\x
V4 £ *
S A / // \ [— &)
L & 5 7

@ NCYA -

ey — 3 o
= i z
Lid 2 T
7] < 2
o ] m _

< -

+ <

< Q

@ L

g = =

1@ S

[}

2% o

2 = Z

= F

3t o

R s

) b

& o w



TH-25A/AT/E

DISASSEMBLY FOR REPAIR

1. Attaching the LCD panel

. Assembling the FPC
. Atlach the lithium battery (0).

. Fold the section @ 9).

. Fold the LCD panel (@)).

WK =N

3. Folding the flexible PC board

1. When atlaching the encoder with the flexible cable
connceted to it, fold the flexible PC board about it
as shown in the illustration.




TH-25A/AT/E

CIRCUIT DESCRIPTION

FREQUENCY CONFIGURATION

The TH-2b utilizes a PLL synthesizer system and digital
VFO. The VFO is capable of tuning in 5kHz and 10kHz
steps, or bkHz and 12.5kiz steps.

The receiver system configuration is based upon double
super-heterodyne principles with a first intermediate fre-
quency (IF) of 16.9MHz and a second intermediate fre-
quency of 46bkHz.

Incoming signals from the antenna are mixed with the
first local oscillator signal to produce the first intermediate
frequency of 16.9MHz. The first intermediate frequency is
then mixed wilh (he second focal oscillator signal of 17.355
MHz to produce the second intermediate frequency of
455kHz.

Transmitter signals are generated by the PLL VCO then
amplified and apptied directly to the antenna circuit.

455kHz
CF
K,M,X :144.000 ~ 147.995MHz \ /
T,W  :144.000 ~ 145.995MHz 16.9MHz
15t MIX MCF sp
ANT SW RF AMP \ MIX.IF.DET AF AMP —»[ﬂ
=
K.M,X :127.000 ~ 17.355MHz
131.095MHz
TW  :127.100 ~
129.095MHz Mic
PA AMP TX AMP PLL VCO MIC AMP 4—G
K,M,X :144.000 ~ 147.995MHz
T.W  :144.000 ~ 145.995MHz
Fig. 1 Frequency configuration
RECEIVER SYSTEM 14 ttem Rating

® General

Incoming signals from the anlenna pass through a low-
pass filter circuit and enter the front end circuits. The
signals are amplified by a cascode amplifier Q1 : 25C3937
and Q7 : 25C4215(Y). Undesired signals are removed by a
3-pole tuning circuit utilizing variable capacitance diodes.
The resulting signal is mixed with a signal from the PLL
VCO by Q3 : 2SK302(Y} in the receiver front-end unit to
produce the first intermediate frequency of 16.9MHz. The
signal passes through the second monolithic crystal filter
(MCF) to provide additional undesirable signal rejection.
The signal passing Lhrough the MCF Lhen enters 1C1
TK10487MT1 (B,C), in the {F unit, where it is combined
with the second local oscillator signal to produce the
second intermediate Trequency of 455kHz. The 455kH7
intermediate frequency signal passes through a ceramic
filter (CF1), and then reenters [C1 for additiona!
amplification and demodulation. The output of ICT is
amplified by an AF (Audio Freguency) amplifier 1C1
NJM386BM and applied to the speaker.

16,900k Hz

fo + 7.5kHz or more al 3dB
fo L 25kl Iz or less at 40dB
fo + 45kHz or less at 60dB
70dB or more within fo £ TMHz
Spurious : 40dB or mare
at fo ~ to + B00kHz,
80dB or more within

+ 890 ~ 930k H«

Nomnal center frequency {to)

iga5§ bandwidth

Attenuation bandwidth

Guaranteed attenuation

Rippte 1.0dB or less ~
| Insertion loss 2.0dB or less
Terminal impedance 1.8kQ/0pF

Table 1 MCF (L71-0276-05) {TX-RX unit XF1, XF2)

Item Rating

Cenu;r trequency :{f 6dB

bandwidth {fo) 45bkHz + 1.6kHz

6dR bandwidth + 7.5kHz or moro
iOdBJandvx{idth

Ripple

* E)kHz or less
1.6dB or less (455kHz * 1.5kHz)

Guraranteed attenuation

Insertion loss

Terminal impedance 1.5k

Table 2 Ceramic filter (L72-0362-05) (IF unit CF1}
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CIRCUIT DESCRIPTION

® Squilch and Mute Circuit Condition MUt | Mu2

This unit has the T.ALT (Tone Alert) function to pro- Tramsmmission H | H |
duce two muting signals. When a signal is received while the Normal When Squelch is ON ) H H
T.ALT functiaon is ON, only a beep will sound. operation | When Squelch is OFF L L

The microprocessor determines the current condition Reception P TALT Wamm;for Signal B H H
and provides muting signals MU1 and MUZ2 as necessary. operation | Signal is Received {T.ALT operating) L H
The conditions reguired for mute operation are listed Muted when the level is a logic “'H”".
in the following table 3. When the microprocessor provides Table 3 Muting conditions

a logic high signal level, muting occurs.

AF UNIT

BPl‘x
BEEP

-

c1
L NJIM386BM
ouT

Fig. 2 Mute circuit

@ S Meter Circuit I

The signal used to drive Lthe S-meter is provided from
pin 12 by detecting the output from IF amplifier IC1 - TK
10487MT1(B,C). This signal is routed directly to pin 14 of

. the microprocessor and is used to control the 5 meter
A seclion of the LCD (Liquid Crystal Display). The indicators
operate in pairs, thus providing six signal level indicalions.

IF UNIT |
SM

Ic1 12 Lco

+ -
IF Do I

sverer] | T ~ F susy 00 COO0OOO0OOC]
DET MPU
14
4 / 7 ﬁ

Fig. 3 S-meter circuit



CIRCUIT DESCRIPTION

TRANSMITTER SYSTEM

® General

Transmitter frequencies are obtained by generating the
desired signals in the PLL (Phase Locked Loop) circuit.

Frequencies are directly modulated by using the micro-
phone input to vary the voltage applied Lo the varactor
diodes in the VCO (Voltage Controlled Oscillator) circuit.

The output from the VCO circuit is amplified and then
applied to the driver and RF power modute circuitry where
the signal is amplified to the required level for transmission.

® Modulation Circuit

The signal from the microphone enters the MIC amplifi-
er unit where it is amplified and then applied to a limiting
amplitier. This signal is then applied to a splatter filter and

su1

g
NJWM560
3

Ei, Limiting| Spiatter
* lawp.._|

the microphone gain control VR1. The signal from the
microphone gain contro! is then applied to the MOD pin
where it enters the PLL VCO unit. The signal is then appli-
ed 1o the VCO varicap diode D2 : MA344B in order to
obtain the modulated transmit signal.

This method of modulation provides variable reactance
phase modulation of the transmitter frequency.

The DTMF {Dual Tane Multi Frequency) signal (option)
is fed to the DTMF pin of the MIC amplifier unit. The 1750
H. tone is supplied from the MPU and applied to pin Tl
(Tone Input) of the microphone amplifier unit. This signal
is fillered by a 1750Hz LPF (Low Pass Filter).

These signals are processed and routed in the same
manner as the microphone signal itself.

s e iz
nMaseo

fitter.
voD

—— 44— < ie51 - usagsare
w2

3
c2 W l{-

Fig. 4 Mddulation circuit

@ Drive and Final Cricuits

The modulated signal from the VCO enters the drive
unit, passes through transmit/receive switch D1 and amp-
lified to approximately +20dBm. The APC (Automatic
Power Control) control voltage is used to vary the collector
voltage of the driver transistor Q2 : 2S5C2954, and thus
assure a clean signal. The output from the driver is further
amplified by the RF power module, [C1 : MA7796MA, and
then supplied to the ANT connections through Lhe antenna
switching circuit composed of D1 and D2.

® APC Circuit

The APC circuit has been provided to supply transmit
power stabilization. This circuit is operated by detecting
the collector current of the final module by sensing the
voltage drop across R4 : 0.228. The comparator 1C1 :
LM301AD compares this voltage with a 3.9V refcrence
voltage from cener diode D1 : 02CZ3.9YZ and voltage
dividers VR1, VR2, and RY. The comparator output is
applied to Q1 : 2SA1162(Y) which applies the control
voltage to the cotlector of Q2 in the driver module.

This operation keeps the input power of the final
module constant and provides a stable output. Additionally
it can be used to limit, somewhat, the current of the final
module caused by load variations.

@ Hi/Low Switching Circuit

The TH-25 has a transmit power seleclion switch that
allows selection of BW (with 12V power) in the high power
setling and 0.5W in the low power setting. The data from
this switch is used to control the output of Lhe drive unit
by changing the ratic of the voltage generated by D1, by
turning APC unit Q1 : 25A1162(Y) on and off, and also by
changing the input voltage to the comparator.

DRIVE UNIT IC1. Mo /9BMA

i et
] |l_ Sy ]

APC UNIT

Fig. 5 APC and HI/LOW switching circuit



CIRCUIT DESCRIPTION

POWER SUPPLY CIRCUIT

The TH-25 generates a common supply voltage SB which
is used to provide ; 5V (5T} for transmission, 5V (BR) for
reception, 5V {5C) common transmil/receive voltage, and
5V (5M) for the microprocessor and MIC.

5T and 5R are switched by a signal from the TX ter-
minal. During transmission, microprocessor pin 29 is at a
" level, so that Qb : 25B1218 and Q2 : 2SA1313(Y} go
ON and the BC voltage is output at the 5T terminal. During

receplion, microprocessor pin 29 is at a "'H” level {open),
so that Q1 : 2SD1819 and Q3 : UN5119 go ON and the 5C
voltage is output at the bR terminal.

The normal 5C voltage is generated by a three terminal
regulator 1C1 LP2950CZ, differential amplifier 1C2 :
IMX1 and O3 : 2SB1182(Q), which is located off of the
AVR unit.

The output from the 3 terminal regulator (IC1) is used
as the bias voltage for the microprocessor and MIC.

Q3
5C sB
AVR UNIT olsc 8] Ext 7] s8
02 a3 _ _
| |
| I
2z | ]
L a
5
D2 a1
g
10 4
5T TX
CONTROL UNIT
TX 29
R 1C2
DESIONAIR MPU O on
&M 30| 39 PTT
" ¢ ;
OFF
T
Approx.  Approx.
200ms BOOms
Fig. 6 Power supply circuit
® Battery Saver and Automatic Power OFF Save operation T Power OFF operation

The battery saver and automatic power off functions are
provided to conserve on battery consumption when the
system is walting for an incoming signal. The battery saver
and automatic power off operatlions are controlled by
control signals from the SAVL pin 3 of the MPU : uPD
75108AG according Lo the appropriate conditions at that
time.

When this signal is applied all DC power except the 5V :
5M used for the MPU and MIC are turned off. The save
function alternates between normal DC voltage and the save
condition based upon an 200m second on and 800m second
off ratio, i.e. normal voltages for 200m second and 800m
second MPU and MIC only voltages.

During the period the automatic power off function is
active the bC voltages are switched OFF to reduce the
effective baltery drain to approximately 6mA. This circuit
will activate if no signal is received for 59 minutes. Al this
point the microprocessor will cause a 5 second audio tone
to sound. One minute afler this alert signal sounds the 5C
voltages will turn off.

! Squelch closes for 60

TH-25A/AT/E

Operation
starting time

Squelch closes for 10
seconds or more, and
no key operalion is
possible.

minutes or more, and
no key operation is
possible. (A beep
sounds for 5 seconds
after 59 minutes !

Reset Mcthod

Receive a signal, open
squelch, or perform
key operation.

Press the Mm[key, or
turn the power switch
ON again.

Display

Normal

Table 4 Save and power off operation condition
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CIRCUIT DESCRIPTION

PLL SYNTHESIZER This IC also contains the phase comparator. The output
of the comparator is applied through an active low-pass
filter, QB2 : XNB6501, and is applied to the varicap diode
D2 : MA344B of the VCO circuit.

The PLL division ratio and frequency are expressed by
the following equation :

General division ratio M= A+ 128N

Where

A : Swallow counter division ratio

N : Main counter division ratio

The values of A and N are received from the microproc-
essor as serial data. The values of A and N used for transmit
are different from those used for receive. Therefore, the
general division ratio M for transmit will be different than
This single-chip IC incorporate two modulas prescalers of that Of_ the value.of M cal;ulated for receive. This data is
1/128 and 1/129, and is arranged in a pulse swallow type of stored in the 21 bit shift register.

configuration. ‘

PLL VCO UNIT DRIVE UNIT

The TH-25 utilizes a VCO circuit design in which the
transmit and receive sections are independent of each other.
The two do make use of common LPF and PLL sections,
however.

Comparison frequencies of BkHz or 6.26kHz are used
and correspond to the frequency steps of 5/10kHz or &/
12.6kHz respectively. The 12.8MHz reference oscillator
frequency is divided into 1/2660 or 1/2048 to produce the
5kHz and 6.25kHz. The desired transmit and receive VCO
frequencies are generaled directly by the respective VCO.
The transmil/receive signal is sent from pin 10 (SW1) of
IC51 © MBA9BAFP,. The VCO output signals are sent to the
drive unit, and applied to the PLL IC (IC51) simultanecusly.

at

SW1 (TX/RX]

SW2(BAND)

To FRONT END

L
E g uNIT
d I Lss MSB

!v[2|3[a|5]5|7 & | o [10]11[12]13[7a]1s]16 171819 70]21]

052

PD
L

VCO ascillatar frequency

=R TT KM, X ':; : m'ggl }3;32:;:; “Shift register data Swallow counter Main countar
rw X §127100~128.095MHz 4 | division ratio A division ratio N !
a " TX 144,000 ~ 145.995MHz N i ‘
) . Phase comparisan frequency
Fig. 7 PLL block diagram selaction {5kHz/6.25kHz)
TX/AX data
MICROPROCESSOR & PERIPHERAL CIRCUITS identification (SW1, SW2)
® Tone Alert Function {T.ALT) Fig. 8 PLL data configuration

The T.ALT function sounds a beep and flashes a beli
display for b seconds lo indicate that a incoming signal has

been received. When the microprocessor detects that the LT Wait far

T.ALT switch has been depressed (S2, 11) it causes a logic el

“H"* 10 be applied to terminals MU1 and MU2. M foreeted AFUNIT
The MU1 signal is used to turn the AF amplifier power i"usv

(VS) off, and the MU2 signal is used to drop the input
signat of the AF amplifier to ground by switching transistor
Q4 - DTC143TU. seer [
When a incoming signal from the antenna is receieved,
lhe SC pin of the IF unit switches from a logic ""H"” to a
logic “L"". This informs the MPU BUSY pin that a signal has 2
been received at the antenna terminal. When the micro-
processor detects this signal it causes MUT to go “'L" which
turns the AF amplifiers on. T ar
While this is occurring a beep tone is generated by the
microprocessor and is transmitted to the AF amplifier via
the BEEP terminal of the microproessor and then applied Fig. 9 T.ALT functional circuit
to the speaker.

CONTROL UNIT

L J
)

8
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CIRCUIT DESCRIPTION

® Reset and Backup Circuits When the BM wvoltage increases suddenty, such as when

Each of these operations is controlled by detecting the turning on the power switch, the microprocessor will reset.
state of the BM line. The microprocessor is reset by apply- When the voltage rises gradually, the leading edge of the
ing a pulse, generated by C1 and O1 : 2SC2712(Y) when signal supplied from 1C3 will change from “L* to "H”,
the power switch is pressed, to the MPU RESET pin. Back- which will also reset the microprocessor.

up operations are controlled when the bM voltage drops to
approximately 4.5V (4.3 thru 4.6V). When this occurs the
output of 1C3: SBOS4ALR goes 'L"". This is felt on the VF
pin of the microprocessor and causes the microprocessor to
enter the hackup mode.

|2 N veu |

VF 1c3 &M
o~
54 g 4
RESET
Ic2
MPU
3
=g
R33
41
VbD

©
8]

o

13
MHz o o” .
A A 4
/0"@ .
b

33 (32 |34 [;5 8 7 s - T.W type only |
s2 s3 S1 S0 10 1 2 s 00— ¢[5TEP |
b e 1 R27
F-YJRR PR LA N
com
Eo |2 orl
ic2 1™ pown! | [ENCODER
MPU 12 ! !
g f—0 ’
L= _4
36 plarsiy
LAMP ————0 O——¢[LAMP
37 P
MON| |—————O o——T
38
Lock | O~o—— [toeK
29 PR35
PTT —wW—O Oj’

Fig. 11 Keyboard 0



10

LH5008TP (Control unit IC1)

® Terminal connection diagram

SEMICONDUCTOR DATA

uPD75108AG (Control unit 1C2)

©® Terminal connection diagram

~ o - [
pEebaazohiiang sszzzzsch EebdBisca
AESRARTARREE ST SERE N
e SEEREIREEEREEL oy m_,m-zﬁii?‘é’QSL??S%@R%ﬁ%ﬂn -
s21 4—] 41 25 —»s6 P P 11— Gom
522 +—] 42 24 f—» 55 RESET —» 54 30 |— 0N alR
523 -—q 43 23— 54 x2 — 55 29 | T
529 4——] 44 22— S3 ®x1 —— &6 28 |—= [amP
75 4— 45 21 f—ms2 . P 27 fe—vF
s26 w+—] 46 LH5008TP 20 =51 BUSY —} 58 uPD7510BAG 26— 5CK
527 4— 17 19 f—» 50 AC —459 26— St
s28 +—] 48 18— com3 uL —+{ 60 24 f#— BUSY
s29 +— 45 17 | comz CATA -] 61 23 |— BeEP
530 «+— 50 16 f—=com cLk +—] 62 2| AT
531 4—1 51 15 f— COMD PEN +—] 63 21— C/0
e YT e R - L5 e
LTTTTTTTTTaTT TITTTTITTT T I n
o = 12
® Terminal functions (LH5008TP)
Pin No. Name 1o Function
777% S CL2 — Internal clock oscillation resistance pin
B 2 S’—N;C77 — | Not used o i - ’ }
3,4 VLC1,VLCZ | — | LCDdriver power supply,
5 vics Ground. T
[:} V[;D - 7774‘757\/ pawer supply. ]
7 Vsé — Ground. o B N
8 5CK 1 TShiﬁ (;]ock \vwﬁul. i -
9” 7 SIH R | \ Segdata input'.iii
10 ) cS ] i Fnat;m input. ”Li' : Dﬁta input enabled, "H"" : Coments‘mC the memory are output
11 BUSY Q Daia in[;utatrol. L Inhibit, "H"” : Permit i
RE c/D ! 7?;\but data indetification input. “L" Data, “H™ : Command
13 RESET | Reset input. o
1 NC o
| 15~17 | cOMO~COM2 | O | Common drive output. )
18 YE! s} Not used. )
19~ 32 S0~ 13 0 | Segment drive output. )
B 35"77 VDD — +5V power supply
34 ~ 45 514 ~ 525 O | Segment drive autput. )
48 ~ 51 $26~531 | O | Notused.
52 cui %Tn_trernai clor,/k oscillation resistance pin.
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SEMICONDUCTOR DATA

® Terminal functions (LPD75108AG)

Pin No. Name 1/0 | During sava Function
1 MUTZ o) L AF input line control. 'L : ON, “"H™ : OFF
2 MUTH o] H AF amplifier power control. “L"” : ON, "H" : OFF
3 SAVE o} H Power save control. “L™ : ON, ""H" : bFF
| e TONE o L Tone output, During transmit, 1750Hz. T, W Type
5 STEP | — Step control. “L” : ON, “H” : OFF I
6 12 | Key matrix input. M, CTCSS, MR
7 11 I — Key matrix input. VFQ, T.ALT, SHIFT, REV
8 10 | — Key matrix input. MHz, TONE B
| Q Vss — — Ground.
10,11 - - - Ground
12 E1 | — Encoder input. DOWN
13 EQ | — Encoder input. UP ;N
14 SM 7!7 B — S meter input. B
45 BC | — Battery voltage check.
16,17 - - - Ground
718 TI0 — - Ground.
19 T - - Ground. ) B
20 s ] H LCD driver control output
21 c/D o H LCD driver control output.
22 RST [e] H LCD driver control output.
7723 BEEP [e] L Square wave oinput whén BEEP is on. i
24 BUSY ) — LCD driver control output. N ]
25 S) (9] - LCD driver control output. ]
26 SCK 0 - LCO driver control obutput.
27 VF ] - Perform backup operation when the 5M voltage draps.
28 LAMP 0 H Larnp ON/OFF control. L’ : ON, *'H" : OFF
29 TX o H Transmit/receive switching. “L" : Transmit, "'H" : Receive N
0 ONAIR | O H ON AIR display output, “L” : ON, "H"' : OFF ]
3 COM o L “L’ - narmal, " H’%: during save or backup.
32 s3 | 0 L Key matrix outputtMHz, VFO. MR
33 $2 0 L Key matrix output. TONE, T.ALT
34 S1 o] L Key matrix output. M, SHIFT
35 S0 e L Key matrix ourpur. CTCVSS, REV
36 LAMP 7! - Lamp switch c;mrol, L SWON, "H” 1 SWOFF ]
37 MONI | — Monitor switch control. 'L : SW Ol:l, "H :SW OFF
38 LOCK - — Lock switch control. L™ : SW ON, “H" : SW OFF
| a9 PTT 1 - PTT switch control. L™ : SW ON, “H" : SW OFF
¥740 NC — Open. )
41 VDD — — +5V power supply. -
42 - - — Ground.
—— L —
43 COM1 o | L ,
44 C1 o H Display switching. ‘'L : Normal display, "H" : Channe! display
a5 co | - VHF/UHF switching. “L" : VHF, “H" : UHF
46~49 AZ~AD | | Destination.
|s0~53 B3~BO | | - Destination.
54 B RESET | — System resei.
55 X2 - —
56 X1 - - B
57 — — — Open
58 BUSY t — Busy control. “L" : Open, " : Busy
59 AC i - Tane squeich control output. *“L" : No match, ""H"" . Match
B0 uL ] - Unlock output. 'L’ : Lgck, “H" : Unlock
61 DATA Q L PLL, TONE data.
62 CLK o L PLL, TONE ciock.
63 PEN 0 L PLL enable, i
64 TEN 0 L CTCSS enable. B

11
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SEMICONDUCTOR DATA

FTD8608 (Control unit LCD)

@ All lighting

-

”El 4+ T CTCSS

]
'ON‘.UU

BUSY IIIIIIII.I-

)

100
o

_/

M57796MA (TX-RX unit IC1)

¢ Equivalent circuit

I

]

Iy

< a

® Electrical characteristics

Rating s
item Sumbol Unit Condition
IMIN. | TYP. MAX.
impll1 power Po 7 8 w | Te=25°C
Total efficiency AT 50 | 65 . % | Vee= 12,6V
| 2nd spurious 20 | 9 | veg=5v
Spurious sfter 3rd —30 | dB | =144 ~ 148MHz
| Outeut SWR o out 15 Pin = 200mW
Input SWR pin 2.5 - ZG — ZL = 5082
Qperating voltage Vee 186 A\

12

(5 0 A N

: Input

: Bias + B
1+ B

: Qutput

: GND (Fin}
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SEMICONDUCTOR DATA

M54959FP (PLL unit IC51)
® Block diagram

P/N Lock

LOCK

i @) osc

4
1/8 DIV|DERH’REF DIVID:H} 3

DETECTOR

x-0UT €2

1/A DIVIDER
BINARY 7 BIT

COMPARISON] 15
FREQUENCY
[sELECT

PROGRAMMABLE
DIVIDER
(BINARY 7 BIT)
Fin (1) MODULUS 7 }io 2
b PRE-SCALER
VREF (2) 11/128,1/129) L DATA LATCH (21 8it)
} 21
HIC) ﬁll SHIFT REGISTER {21 Bit) l 51 Test
cPs (4 1 PULSE COUN {12) GND
21 PULSE COUNTER " aTeH SIGNAL ’;—\]« N
(3 —(o—1)
RS SW1 o swz
® Description of terminals
No. Symbol Pin name Description ]
1 FIN Local oscillator signal input Local oscillator frequency (VCO) input. fmaX = 500MHz.
2 VREF Reference bias Grounded by a 1000pF capacitor.
3 RST Reset pulse input Reset pulse input for g1-pu|se counter.
4 CPS Clock pulse input Clock pulse input for shift register.
5~8 NC Not connected Use for open or ground.
9 Sl Data input Data inpul for shift register.
10 sSwi ! Output ports whose status is determined by Lhe data sent from the controller.
————————— Output ports
1 swz2 Open collector.
12 GND Ground ov. £ B
13 ! PD Phase detection signal output Tristate. %
14 LOCK Lock detection signal output “L* when the PLL unit is locked, ““H" when it is unlocked. Open collector.
) . When this pin is "H"’, the PD pinis “"H"’ for phase lead and “’L*’ for phase delay.
P, Ph et
15 ™ ase detector polarity switching When this pin is ”L", the PD pin is “L" for phase lead and "*H" for phase delay.
16 ~ 20 NC Not connected Useior open or ground.

X X Usually "“L"". When this pin is “H"", tR {comparison frequency) and fIN/N (pro-
2z TEST | Test signal input grammable divider) are output from SW1 (pin 10) and SW2 (pin 11), respectively. |
22 X-0UT . X X X inputs signals sent fram the 12.8MHz basic oscillator to X-IN.

Liquid crystal oscillator signal input L i .
23 X-IN QOscillation is possible even when an external crystal resonator is used.
24 vee Power supply 4.5~ 55V

® Terminal connection diagram

Local oscillator signal input ~ Fin ——=1 1 O 24 vee
Reference bias YREF — 2 23 p+— XN . . .
Reset pulse input  RST 3 2 X-OUT Crystal osciltator signal input
Clock pulse input TP ——wf 4 21 j[#—— TEST  Test signal input
NC 5 20 NC
o
NC ——6 § 19 NC
NC 7 2 18 |——nc
wn
NC 8 = 17 Ne
Data input S| —={ 9 16 NC
SW1 «—— 10 15 pa—— P/N Phase detector polarity switching signal input
Output ports N
SW2 e—— 11 14— | OCK Lock detection signal output
GND 12 13— PD Phase detection signal output

NC : Not connected




TH-25A/AT/E

SEMICONDUCTOR DATA/DESCRIPTION OF COMPONENTS

TK10487MT1 (IF unit IC1)

® Block diagram

osc 8) (1

DsC (B} (2

NC {3

MIX OUT

n.

tFINPUT (6

DECOUPLING [ 7

DECOUPLING {8

PHASE SHIFT (9

QUAD COIL (10

1F
AMP

QUAD
DE

20) RF INPUT

19) GND

®

HYSTERESIS CONTROL

SCAN CONTROL

3

>

SCAN CONTROL.

SQUELCH
15) SQUFLCH INPUT
FILTER AMP
14) FILTER AMP QUTPUT
b -
13) FILTER AMP INPUT
s
DET
12) § METER OQUTPUT
AMP

11) AF QUTPUT

Description of Components
TX-RX UNIT (X57-3160- XX}

NJM386BM (AF AMP. unit IC1)

® Equivalent circuit

® Electrical charactetistics

It Symbol feting Uni Conditi
om mbol it ti
4 MIN, |[TYP. MAX| oncition
Supply voltage Vs 4 | - 18 | v
Vs =9V, RL=8Q
t P 5 0 — : !
Output oower our 00 | 85 mw THD = 10%
t - 1kHz, Between 1 and 8
Vol & A 46 dB ‘
cltage gain v : Connect capacitor (10uF).
Bandwidth BW 600 kHz | Between 1 and 8 : Open
Distortion THD 0.2 % 1= 1kHz, Pour = 126mW,
tnput resistance RIN 50 kQ R =82

Component Part No. Operation/Condition/Compatibility
o 2581182(Q) APC contral output. -
Q2 2SC2714(0) Amplification of the second intermediate frequency of 16.9MHz.
Q3 2SB1182(Q) 5C {5V) AVR. N
Q4 DTC143TU AF mute (MU2).
Q5 DTC114EU Switch which stops the VCO output to pin LR dun'ng transmit.
Q9 DTC143TK Mic mute.
Q101 2SC4116(GR) 300Hz HPF. ]
o M57796MA Power amplitication
D1 MI303 Transmit/receive switching, ON during transmit. N
D2 HSK277 Transmit/receive switching, ON during transmit.
D4 DAN202U isolation of BY (AF amp.) from 5M. T

14



TH-25A/AT/E

PARTS LIST

CAPACITORS CC_ 45 TH 1H 220 J ccas Color* o Capacitor value 1 0 3=001uF
12 3 4 5 6
0 1 0=1pF 220 =220F
1 =Type ...... ceramic, electraiytic,etc. 4= Voltage rating 1 0 0=10pF )
2 = Shape round, square, etc. 5 = Value l 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=1000F 2nd number
o Temperature Coefficient 1 0 2=1000pF =0.001uF
IstWord | C L P R s T U | [erawod [ 6 [ H [ J K | L |
Color* Black Red |Orange | Yellow | Green | Blue  Violet I ppm/°C I +30 | +60 | +120 |t250 [: EOOJ
ppm/°C o | —80 | -150 | —220 | —330 | —470 | —750 N
Example CCA5TH = —470+ 60 ppm/°C
¢ Tolerance
Code| C 5} G J M X z P No code Code] B | C | D | F G
(%) 2025 |05 | 2 | 15 | 210 | £20 | +40 | +80 |+100 | Yo 10aF-10~+50 | [(pF) [ : 0.1 [s025[206 | &1 [ x2
—20 | -20 | -0 |52 47uF-10~+75
Less than 10 pF
« Rating volitage
2nd
word
A B C 2] E F G H J K v
®
word .
0 1.0 1.25 16 20 25 3.15 4,0 5.0 6.3 8.0 —
| 1 10 125 18 20 25 31.56 40 50 63 80 35
2 100 125 160 200 280 315 400 500 830 800 —
3 1000 1250 l 1600 2000 2500 3150 4000 5000 6300 8000 -
e Chip capacitors Dimansion
(EX)CC 73 F SLI1HOOO J Ref he table ab Dimension code L W T
[oub b c=1r-ico2 2 1~ Refer to the table above.
b st A 7 Empty 56 0.6 50205 |Lessthan2.0
12 345 67/ E 32:02 | 16:02 |Lessthan1.25
{Chip) (CH.RH,UJSL} /
k73 F Faimagoa ¢ [ F 2003 1.25+0.2 Less than 1.25
(EX)CF ey et
1 2 34 5 3 Dimension
(Chip) (B.F) 1=Type ..... ceramic, electrolytic, etc. | Dimension code L W T | Wattage
RESISTORS 2 =Shape ...... round, squate, gic. E 32:02 | 1.6+0.2|057 2B
« Chip resistor (Carbon) 3= Dimension F 20403 [1.25+0.2 (045 | 2A
4 = Temp. coefficient
6 = Voltage rating Rating wattage
gi_\lfa:ue e Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
e ,b(Chip)-,t(B'(Fh: o olerance. 2A [1/10w || 26 | 1/ aw | 3A 1w @#'
arbon resistor ormal
' vpe 2B 1/ 8w 2H 1/ 2w 3D 2W
f"‘%iy'a?'ﬁz’ajf 5828, 2C | 1/ BW w
FEEYYTP vw
1 2 3 4 5 6 7
° a7,
15
ANTIQUES?

pPagina 1



% New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentlonnes dans e Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. Na. Address |New Parts No. Description Desti- |Re-
[Parts R nation [marks
$RES |t WM 5 ® 4 % 5 88 %K/ 8 % ft |
TH-25A/AT/E
1 3R # RUI -1038-02 METALLIC CARINET(REAR)
4 R ¥ 03 PLASTIC CABINET (FRENT) B
4 1A # : FLASTIC CABINET (FRANT) A
4 1A * | AO2-083%-02 PLASTIC CARINET (FRENT) C
] 2B # | A11-040%5-04 SUB CHASSIS ABSY (URL)
2] 2B #| Al1-0406-04 SUB CHASSIS ASSY (ENCRADER)
7 2A | AZ0-2625-03 PANEL ASE
10 3B * | A4O- 06 1-04 BRTTEM PLATE
- Al2-0814-13 FLASTIC CABINET B
- | AZ0-2630-04 PANEL
A40-0622-04 BRTTEM FLATE B
14 3r * | ‘BO1-0661-03 PANEL. ESCUTCHE SN
15 2n # | BO9-0307-04 CAF SPLMITD
16 2A # | B10-0698-04 FREANT GLASS
17 2R +| H11-0447-04 REFLECTRR
18 3B % | R4U-3747-04 MADEL. NAME PLATE(BATT ASE) B
18 3B #{ B40-3763-04 MEDEL NAME FLATE (BATT CASE) A
18 38 | B40-3764-04 MBDEL NAME PLATE(BATT CASE) i
20 3R B4z-2437-04 LAREL (SERIAL)
22 2D | R42-3325-04 LABEL
23 i3] Ha¢-0410-20 WARRANTY CARD K R
24 1D # | BS0-8170-20 INSTRUCTIBN MANUAL
#| BO3-0547-04 DRESSING FLATE (DTMF) B
- 245 LAREL (SERIAL)
- LAREL K B
Cl CLP3FCHIH3%0S CHIP 39PF J
30 3B #| E04-D168-05 PN RECEPTACLE
31 3B * 3-00494-14 TERMINAL (FRWER )
37 3B * -0607-04 TERMINAL (BNC)
- * 0514 TERMINAL (PRWER > +)
- 3 EJI“?; 79-25 CHNNECTING WIRE(CTIES)
- # | E31-3332-05 CENNECTING WIRE{TXRX-JALK)
46 28 #| F10-1364-14 SHIELDING FLATE
a4 1B #* | F10-1365-14 SHIELDING PLATE
48 2B % F11-1097-04 SHIELDING CBVER(PRWER MBDULE)
49 1A ¥ F19-0658-04 BLIND PLATE (MIC)
51 3B | F20-0593-14 INSULATING BRARDATX. RX)
G2 2A # | F20-0594-04 TNSULATING BRARD (CENTREL)
53 1A *| F20-0576-04 INSULATING BRARD (JACK)
54 3B % | F29-0435-05 INSULATER (BELT HBRK)
55 3B Fz0-1008-04 INSULATING BEARD (BRTTEM LASE)
56 2B * | F20-10079-04 INSULATING RRARD(SHIELDING PLT
F20-0587-04 INSULATING BRARD(.ITHIUM BATT)
s} 2A GO2-05 SPRING (VBL + ENCBDER)
59 1A 610-06 ] NEN-WBVEN FARRIC A
59 1A G10-0657-04 NEN-WBVEN FABRIL [
59 1A #| G10-0664-04 NEN-WBVEN FABRIC B
&0 38 G13-08%2-04 CUSHISN (PEWER)
[ 3B *! Gl6-DE14-04 SHEET
63 1A G53-0%508-04 NEN-WRVEN FABRIC
E: USA . A :TH-26A
Scandinavia & Europe K:US P: Canade B . TH.ZEAT
U: PX(Far East, Hawaii) T:England  M: Other Areas C :TH-25E

UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



TH-25A/AT/E

» New Parts

PARTS LIST
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.

Ref. No. |Address|New Parts No. Description Desti- Re-
Parts| nation marks
$BES (&4 W |§ B & % % B & /8 % # |
X3 # | HO1-81t1-02 ITEM CARTEN BEX B
&7 * | HO1-8155-02 ITEM CARTEN BEX [
57 | HO1-B8156-02 ITEM CARTAN BEX f
&9 # | H10-263 PELYSTYRENE FRAMED FIXTURE B
70 H11-0808-14 FRLYSTYRENE PLATE
71 2D H13~-0801-04 PROTECTIAN 5H
72 2D 2 PRE
3 1D PRET
[s] 3 FRETECTIAN BAG (100X200)
9 3B HELDER
a0 2B MOUNT NG HARDWARE (FEWER MEDLRE
1A MELNTING HARDWARE (SPEAKER)
1A MBUNTING HARDWAR FaMIE JACK)
2D BELT HEAK
Bé& 1A ® 1 J3U-0547-04 (SREAKER)
av 1A J31-0526-04 MIC)
83 2 £ J&2-0311-0% ¢ CHNE)Y
a9 =D % HAND STRAP
20 1A ¥ MEUNTING HARDWARE (DASE)
21 1A * | J30-0548-04 (SPEAKER) B
- # | J99-0311-04
2 3A # | K2T-0D479-04 ! KNBB (HI/L®)
P 1B * o KNBE (F.LOCK ) A
95 1B # ! [CNBE {(F. LB [N
5 iB # CRNEB (F. LACK S B
ki 2R # ‘ KNRE ASSY (VBL)
7 2R * KNEB ASE
96 2R % KNBR ALk =R
kX : * KNER A (RE 56
100 #* KNRE ASS 171
101 ¥ KLY TR (MHZ > M. CH)
102 3A E: (REV.M)
103 1A & (DTMF B
104 sl # (VBL ENCRDER)
A 3B
R 3R kS {(M2xa)
i 1A.3B | * ( 3)
] 3R # ({@DEX16)
E *® (@1, 7X3)
F * (D2X3.5)
6] ¥ SUREW (M3Xd)
J FAN HEAD MACHINE ¢
K RUAL. HEAD MACHIN W
L N3%-2003-41 BIMDING HEAD MACHINE SCREW
R1 RO14BBEZBIZZS RO 33K J 1784
1A * LBUDSFEAKER
10 ks ANTENNA
1A * MIUECRNFHENE
3 Wa9-038 K B
3n WO9-038 - s M4 2}
3D WO?-0384-05 TERY CHARGER(220V) M B
30 WP -0384-05 BATTERY CHARGER (220V) M3 A
E: Scandinavia & Europe  K:USA P: Canada A :TH-25A
B : TH-25AT
U: PX(Far East, Hawaii) T:England  M: Other Areas C :TH-25E

UE : AAFES(Eurape) X: Australia A indicates safety critical components. 17



TH-25A/AT/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
fir R | % B s RS 8B & 5£/8 B -4 |
3D W07-0385-05 BATTERY CHARGER(120V) Mz B
3n W0?-0385-035 BATTERY CHARGER(120W) Me A
3D W09-0386-05 BATTERY CHAR X A
3D Wo7?-0387-05 BATTERY HARGE T |
3D WR2-0388-05 BATTERY CHARGER W i
20 Wo7-0307-05 BATTERY FALCK (PBE-6)
| WN9-03924--05 LITHIUM BATTERY
2A # 3080-11 CENTROL. UNIT K 2]
2R [ X 308012 CANTREL UMIT MMz B
2A # | X 3[]8[7---1 2 CENTRBL. UNIT MMa Aa
26 # | X53-308 CHNTREL UNIT M3Max A
2A * | X53-3080-5 CENTRBL UNIT T i
20 ¥ CANTRBL UMIT W i
1A2B | # TX.RX UNIT H
1A.ZR | # TX.RX UNIT A
1A2B | * RX. RX UNIT [
1A # STGALING UNIT B
SIGNALING UNIT (X52 3090-10}
Cl CEQ4IW0I100M 10UF b 3WY
e e ' 10ooRE K
3 3. 1(1|IF K
4 CHIP-TA £ 3WY
05 CHIF © K
L6 C92-000%-05 CHIF TAN 4. VUF IUNU
cT? .8 T3FB1IH102E CHIF 12 1000PF
9 ~-0008 0% TANTAL 3. 3UF lf WY
L1 # REZSONATRR
24 CHIF R J o 1/10W
R3 r L. 2K J o 1/10W
R4 56k J1/10UW
RS 3 100 J 1/10W
R& CHIF R 4, 7K J 17104
RB .9 RIZ-0670~05 CHYFP R 0 &HM
VR1 R12-3460-0% TRIMMING FRT. (33K
I 3rae IC(TRANE DIALER)
Il 7?1 GR) THIF TRANSISTER
CONTROL UNIT (X53-3080-XX)
K’ 2R * | A33-0409-0D4 REFLECTRER (LD
[} CHIF I 0, D22UF K
[ CHIF 0. 010UF K
£3 2310 D_: TANTAL 4, BUF G 3WW
14 K 73FBTH02K CHIF C 1000PF K
CS 7 UK T3FB1IHIO3K CHIF 0. 010UF K
210 * | DK73GB1H102K CHIP I 1000PF K
40 20 ® | E29-0478-04 LD CENNECTER
a1 2A # i J21-4220~-04 MEUNTING HARDWARE (LIZD)
X1 | L78-0036-0%5 RESENATER (4, 17MHZ)
R1 REYIFB2AS63T CHIP R BEk J 1/10W
e RET3FB2A1B3S CHIF R 18K J 1/10W
E: Scandinavia & Europe K: USA P: Canade 2 InggﬁT
U: PX(Far East, Hawail)  T:England  M:Other Areas C :TH-25E

18 UE : AAFES(Europe) X: Australia A indicates safety critical components.



TH-25A/AT/E

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les artlcles non mentlonnes dans |8 Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Parts| nation |marks
PRES ([t B § - - B & E/78 K % | WE
R3 RK 7IFB2A333J CHIF R 33K J o 1/104
R4 73] CHIP R 47 J 1/10W
5 CHIP R 4, 7K J O 1/710W
Rér o7 CHIP R 47K J 1/10W
RO CHIF R 330 J 1/10K
1% CHIF R . 6K Jo1/10W
R10 CHIP R 10K J 1/10MW
R1L ~19 CHIP R 47K J 1/10W
Riés CHIF R 180K J o 1/10W
®17? EHIFOR 32 J 17104
CHIP R 0 8HM K
CHIF R 0 8HM MMz
CHIF R 0 BHM M3M4X
CHIF R 0 8kHM T
THIF R 0 BHM W
EHTE R 0 QHM K
CHIP R 1 BHM W
CHIF R 0 8HM T
CHIP R 0 8HM M3M4X
CHIF R ( 8HM
R36 2~0670~05 CHIP R 0 8HM T
R36 -N670-05 CHIF R 0 8HM W
sS4 -3 * | 540-141 r--fJ TALT SWITLH
54 F | G31-14z SLIDE SWITECH (F. 1L.BCK)
55 # F‘.?ﬂ--Z'MIL‘--DJ SLIDE SWITEH (HI/L.8)
] ¥ | FTDBA0OB LD
Iy >184 LHIF DINDE
i 181 . CHIF DISDE
2R SLH34VCS [ar.e
» 7 LNDET30LE Y (LCD)
* | LHS008TP (LD CANTRELLER/ DRIVER)
T5108R6E-01 II (MIREPREIESSRR) TW
PHINBAG-0A - 10 (MTCRBPRECESSAR) KMM2
TH108AG-021 -2 MICREFREC .J:]SR) M3M4xX
SH0S4ALR-LN I
il Fraey) UHIF TRAND BR
2 1162(Y) CHIF TRANSISTOR
121 2A ® | WO2-0400-05 ENCRADER
TX-RX UNIT (X57-3160-XX) -10:TH-25AT -21:TH-25A -61:TH-25E
TCHIFL0LS CHIP © 100FF J
-0% T e JF fa. 3WY
47LF 6. WY
1000PF K
47PUF &, WY
[Nz} 1000FPF K
[ . BUF 1y
i 1. DUF Y4
[ &, BUF 6. 3WY
i 1000FF K
013 : 6. BUF 16WY
£ld +1% CHIP & 1000PF k.
16 CHIP F J
LLe CHIP J
E: Scandnavia & Europe  K: USA P: Canada Q I:ggz.r
U: PX(Far East. Hawai)) T:England  M:Other Areas C :TH-25E

UE : AAFES({Europe) X: Australia A indicates safety critical components. 19



TH-25A/AT/E

* New Perts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non menticnnes dans le Parts No. ne sont pas fournls.
Teile ohne Parts No. werden nicht geliefart.

Ref. No. Address [New Parts No. Description Desti- |Re-
[Parts| nation |marks
$PEES (&4 M 5 B a % 5 B R &/ 8 K Tt )| E
18 CKTIFBIHLI02K 1000PF K
£19 CL73FCHIHZ20 22FF J
C20 FUHIHG?0D 9. OFF D
. CET3FCHIHZ0T 39PF J
CCPIFCHIHDADE 4. QFF f
23 |{nary JFLHIHIBUJ THIP 12 18FF J
£24 7 e CHIF ¢ J
25 CHIE O ! J
C2é : CHIP 2 47FF J
27 I k"j} B1H102E CHIP 1000FF e
CCP3FTHIHOBOD CHIFP 8. DFF D

CKPIFRIMINAK 1000FF K
CED4CWOI100M 10UF £, 3WY
£R0-2073-05 &, BUF 16WY
£90~2050-05 330F 6. 3WY
47UF 6. 3WV
47UF 10WY
HBUF 10WY
5 EL g 150F &, 3WY
[ r’df BIHID [ HIF © 1000FF K
[ E’)Z Q50705 MN Al 4. TUF 6. FWY
42 .43 CRP3FBIHLIO2K 1000PF K
La4 CKT3FF1E1547 0. 15UF z
45 [ FB1H1 02K 1000RF k.
Caé #| CKVIFR1EATEM (0. 0470F M
£47? .48 CKP3FRIHIO2K 1000RF K
(M) CKPIFBIHI02K 10D0OFF K
100PF J
33PF J
1000PF k B
60 47PF J
Cél 1000FF K.
Ciot ¥ K7 3F B1E4 ?3!‘1 0. 047UF M
102 v’jF BiHz23K 0.0 FooK
103 PAFBIEZ2VIK 0, 027 K
290-08%6-05 470F 16WY
E40-5128-05 (20F)
E4D-5127-05 C7F)
E40-5127-0% )
E40-512 (PF)
£11-042
Je2 E11-0420-15 FHENE JACK
L .2 E&3 D4L4 -05 TERMINAL
2 CRNNECTING WIRE
W3 CANMECTING WIRE B
W3 ¥ CRMNECTING WIRE A
W3 # | E31-3335-15 CANNECTING WIRE [
- * 1 Fi2-0411-04 SHIELDING PARTE (FLL)
- # | F20-0597-D4 INSULATING REARD(DRIVE)
- J30-0545-05 SPACER (Xl XF1.XF2)
- #| J30-0551-04 SPACER FRWER MEDULE)
L1 .2 L.40-1021-14 SMALL FIXED [NDUCTSROIMH)
E . 3 A :TH-25A
Scandinavia & Europe K:USA P: Canada B :TH-25AT
U: PX(Far East, Hawaii)  T:England  M: Other Areas C :TH-25E

20 UE : AAFES{Europe) X: Australia A\ indicates safety critical comporents.



TH-25A/AT/E

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans (e Parts No. ne sont pas fournis.
Teilz onne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
[Perts| nation marks|

BRES € ®|F B 8 & 5 R B/ AR i+ | %

[ SMALL FIXED INDUCTOR( L. BUH)

L4 # CRIL

L5 * CErL.

e W7 CRIL

L6 SMALL. FIXED INDUCTSRCL. SUH)

LY + URIL

110 SMALL. FIXED INDUCTRR(100UH)

X1 # CRYSTAL RESSNATER (17, 39EMHZ

X1 sk ¥ - (16. FMHZ)

Rl CHIF R 120K J 1/10W

R CHIF R 5 Jo1/10W

R3 CHIP R Jo1/10uW

Rd CHIF R J1/10W

RE CHIF R J1/10uW

Rés CHIF R 47K J 1/10U

R CHIF R 3. 3k J o 1/10W

[N CHIF R 1. 0K J 1/10W

R10) EHEF R 1. 8K J o 1/710W

R1l CHIP R 470 Jo1/10W

R12 CHIF R 10 Joo1/10uW

13 CHIF R 220 J1/10W

Ri4 3 0 &HM

R15 - B =N 8. 2K Joo/10W

Riés REP3FB2A4TL 470 Jo1/10uW

17 FEZAL1535 CHIP R 15K Joo1/10W

R1G WPIFBEA1I0ZT CHIP & 1. 0K J 1710l

R19 RDI4BRZII101T RD 100 J o 1/6W

K101 KK 73FBZA392T CHIF R 3. 9K Jo1/10W

R102 RK73FH2A104 CHIF R 160k, J 17100

103 SFB2A4 TR 4, TK J 1/10W

fr104 FR2A102J 1. Ok J 1/10W

VRE - 305 CLOK /50K AF 2 S0

Wi JUMPER R G 8HM

Wad JUMPER REST O 8HM

Dl DIBDE

el # CHIF DIRDE

D4 * CHIF DISDE

JLIN #: IT(PRWER MADULE/ 144-148MHZ)

i1 TRANSTSTOR

sy CHEF TRANSISTER

3 TRANSISTOR

i3 # jul TAL TRANSIZ

[ EI] DIGITAL TRANSISTER

[xks Droia ﬂk DIGITAL TRANSTISTRR B

1101 # [ 25CA11AGR) CHIF TRANS[STER

Z1 # FRENT UNIT

e * IF UNIT

3 ¥ AF AMP UNIT

74 * MIC AMF UNIT A

74 3 MIC AMF UNMIT B

24 # MIC AMP UNIT [

25 * DRIVE UNIT

26 * AP UNIT

g ¥ AVR UMTT
X : . N A :TH-26A
E: Scandinavia & Europe K:USA P: Caneda B :TH-25AT
U: PX(Far East, Hawaii) T:England  M: Other Areas C :TH-25E

UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 21



TH-25A/AT/E

* New Parts

Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telie ohne Parts No. werden nicht gellefert.

PARTS LIST

UE : AAFES(Europe) X: Australia

Ref. Ne. Address New Parts No. Description Desti- |Re-
Parts| nation |marks
sRMES |t B |& # &8 % 8 B AR EKE/H R &), O %
8 % | X58-3230-10 PLL UNIT
AVR UNIT (X58-3200-10}
CKP3FBIHATLC CHIF L 470FF K
KTSFRIHI03K C 0. 010UF K
R3+ BL1H471K 470PF [3
T3FB1H103K 0. 010uUF
I K.?JFBIHA 7Lk 470PF K
I K??FB](M(‘II‘ 470PF K.
£92-0004-D%5 LUF 1EWY
CK7P3FBIHATIK 470PF K
CKP3FRIRI02K 1000RF K
CK73EBIELIQ4K 0. 10UF K
CKP3FBIHATIK 470FF 8
CK7P3EBLELDAK 0. 10UF K
CKPIAFBIHAT LK A70FF K
20 FRIH102K 1000PF K
-3 TIFBIHATIK 470FF K
- P05 TANTAL 1. 3WY
P Ek"?S‘Blelk CHIF £ K
C92-0501-0% CHIF TAN . 3WY
*| E23-0610-0% TERMINAL.
L1 .2 # 1L.92-0123-05 FERRITE BERD
R1 RE?IFBZAIDIT CHIF R J 1/10u
R2 Rk TIFB2A473T CHIF R J 1/10W
R3 CHIP R J 1/10W
R4 RicT3F " CHIF R J o 1/10W
RS REP3FBZAZ?ET CHIF R J1/10W
Ré RK73F HPMULJ CHEF R J 17100
R7 RK73FBIA CHIF R J 17100
R8 RET l’BLﬂ;‘?‘ﬂ' CHIP R FooL/10u
R? * | RKT3FBR2ALZ4F CHIF R 3 Fo1/10W
R10 RETPIFB2A223T CHIF R 22K JoL/710W
R11 067005 CHIF R 0 8HM
RrR1Z FR2A183J CHIF R 18K Jo1/10W
R13 RP2-D6T9-05 CHIF R 1 8HM
Dt .z # | MALLD CHIP DIBDE
jEnn ] LPE?5002Z TE (VR A(Jk REGULATER/ +5V)
sz [ IMX1 ic
233 ® | 25D1B17 CHIP TRANSISTAR
a2 2EA1313(Y) CHIF TRANSTSTER
a3 # | UNDL119 DIGITAL TRANSISTHR
14 % | DTC144EU DIGITAL TRANSISTHR
0s # | 25R1218 CHIF TRANSISTAR
VF UNIT {X58-! 3210 11)
CRPIEBIE 104K 0. 10UF K
-0004-05 TUF 16WY i
Z. 2UF . FWV :
LK P3FBLE223K 5 0. 0220F K
-8 CKTIFHIHI02K CHIF C 1000FF K i
|
£ ?3FBIH10ZK CHIP L 1OJ0FF K
C1y ~92-0001-05 CHIF TON 0. 1UF 35Uy
£13 £92-0005-05 CHIF-TAN 2. aUF G 3V
3 i . . A : TH-26A
E: Scandinavia & Europe  K:USA P: Cenada B :TH-25AT
U: PX(Far East, Hawaii) T:England  M:Other Areas C :TH-25E

A\ indicates safety criticai components.



» New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

TH-25A/AT/E

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
pHEES (& M| |§ B a4 % 8 B a8 /8 8 f*t =) &
[ LR P3FCHIHIZ0T CHIF 2 3 J
Cie CUPAFCHINBEDS CHIF L B2PF J
~19 CK?3EBIELC4K CHIF L 0. 10UF K
DP3FCHIHB 0 CHIF B2PF J
CKTP3FBIE: k. CHIF L 0. 0Z2UF K
- E23-0610-08 TERMINAL
D1 # FILTER (CDHMASECT) |
CF 1 * CERAMIL FILTER (CFUMAGSE) |
R1 RK?P3FBE2ALE2S CHIF- R g 1/10W !
R& R PIFB2A33E) CHIF R Joi/10u
R3 RKTIFRZALOLT CHIP R J 17106 .
R4 REPIFBEAZ274 THIF R J 1/
RS REPIFB2A4TIT CHIF R Jo1/100W
R& RE7P3FRZALE2J CHIF R Jo1/10uW
RY RICP3FBE2AIZZT CHIF R Jo1/10W
[3¢3) RKTP3FB2A4 T2 "LHIF R J O 1/10W
R? R FB2ANG1T CHIF R Jo1/10W
R10 RK73FB2A4AT 3 CHIP R J 17100
K11 C LHIP R J1/10W
R12 RE73FR2ARZZ2T CHIF R J 110
R13 RP2-0670-0% CHIF R
Ri4 RK?3FR2ZA6BLY CHIF R J 1/10W
R1S RIKCPIFB2A101S CHIP R J 1/10uW
TH1 ES FIXFD RESISTRR (FRS-M33J752U)
UR1 TRIMMING FRT. (68K)
D1 HEMBEAS CHIF DIRDE
T # 1 TR10487MTL R0 | IC
[} 2602712 (GR) CHIF TRANSTSTHR
APC UNIT (X58-3220-10)
1 a2 CKPAFRIHA T LK CHIF O 470FF K
3 T3FCHIHISTT CHIP 150FF J
C4 -0005-0% CHIF-TAN 2, AUF 6. WV
LS 6 CKP3FBIHA PLE CHIF 470PF k:
- E23-0610-0% TERMINAL
R1 RK7?3IFB2A103.T CHIFP R Jo /100
e 3FR2A223J CHIF R Joo1/10KW
R3 RK73FB2R683T CHIP R Joo1/10W
R4 # | R92-1203-0% CHIF R J 172w
RS RK73FR2A222.T THIP R Jo1/10uW
RE RETIFRZALZ4J CHIF R 120k J 17100
RrY £ 2 CHIF & 1. 0K J 17104
RB CHIF R 10K Jo1/10W
R7 CHIP R 1. 0K J1/10uW
VR1 * TRIMMING PET. (4. 7k)
VRZ # | Ri2-3461-08 TRIMMING FET. (10K)
b1 02023, 9YZ CHIP ZENER DIBDE
D2 155268 HIF DIRDE ‘
11 LM301AD [C(BF AMF) |
il 25A1162(Y) CHIF TRANSISTOR
2 DTC114YK DIGITAL TRANSISTER
TH1 * | 159-101-83052 THERMISTER (10M
E: Scandinavia & Europe  K:USA P: Canada A :TH-25A
N B :TH-25AT
U: PX{Far East. Hawaii)  T:England  M:Other Areas C :TH-25E
UE : AAFES(Europe} X: Australia A\ indicates safety critical corponents



x New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articles nor mentlonnes dans le Parts No. ne sont pas fournis.
Teile ohne Parts No. wercen nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation |marks
sREBES 4 X |§F B & & 8 B & A/ 18 )| %
PLL UNIT (X58-3230-10)
[ PIFCHIHIBOS CHIP C 18PF J
[ ?3FCHIHL00D CHIF L 10PF I
3 TIFBIHIOZK CHIP LO00RF K
Ld 5 FEHIHIO0D CHIF I 10PF D
RS 2K CHIF I 1000FF K
if3 CL73FEHIHAO?0D CHIF 7. 0PF b
9 FOHIH100J CHIF 10FF J
10 .11 CEF3FCHIHOTOD CHIF 7. 0P D
cie COP3FCHIMIBNT | CHIP 18PF J
713 CIZP3FEHIHE P00 CHIF L 2TPF J
C14 [N FLH1ROL 0 EHIFL [
[ 34 T3FHIH102K CHIR O K
£1é -0003-0% CHIF AN . 250
L H1E104K CHIP L 0. 10UF K
ries CE7IFRIE 103K EHIF K
2-0003-0% CHIF TAN 25WV
CH1H100D CHEF L2 D
CPIFELIHLOE CHIP LOA0PF K
FEHIHES0D CHIF L 1% J
CEP3FUHIHSA0S CHIP SEPF g
UK ?3FBIHZZ3K CHTF I 0. DZ22UF K
FCHIH101J CHIP L 100FF J
PAFRIELD3K 3 C 0. 010U K
T3FHIHATLK A70PF K
CKP3FRIELO3K 0. 010UF K
L92-0004-0% CHIP TAN 1UF 16WY
FRIH182K CHEF 1
L05 -0346-05 TRIMMING CAP
C0S-0345-05 TREMMING CAF 1(][“[)
N1 E40-5130-05 FIN CRNNED
NS E40- JIL') 0% FIN CENNED
F10-1367-04 SHIELDING FLATE
| F11-1095-03 SHIELDING CRVER
F20-0571-04 INGULATING BRARD
L1 # | 1.34-2305-05 EOIL
[ # ! 1344084~ CHIL
X534 L77-1358-05 CRYSTAL RESENATOR(1Z, 8MHZ)
1 REKPIFHZA4TLS CHIF R 470 J o 1/10W
& FR(M[MJ CHIF R 100k J 17100
13 RE73F CHIP R 1. 0K J o 1/10W
fa N CHIF R 100k J 17106
[555) RKP3FH2ARATIS CHIF R 47K JO1/10W
Re, 77 RE? ﬂ BI‘AI[MJ EHIP R 100k J 1/10W
AT f CHIF R 1. 0K Joo1/10W
RIMN THIF R 180k, J 1710W
Wil THIP R J o 1/10uW
R1o .13 CHIF R J 17100
414 +15 CHIP R 4. 7K JO1/10W
R1és CHIF R 18K J /10
Q1T CHIP R 10K Jo1/10uW
[ CHIF R 22K J O 1/10W
3] CHIP R 1. 0K Joo1/10u
E: Scandinavia & Europe K: USA P: Canada A :TH-25A
’ B :TH-25AT
U: PX(Far East. Hawaii) ~ T:England M Other Areas C :TH-25E
UE : AAFES(Eurape) X: Australia A\ indicates safety critical components.




TH-25A/AT/E

* New Parts

PARTS LIST
Parts without Parts No. are not supplled.

Les articles non mentionnes dans le Parts No. ng sont pas fournis,
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation [marks;
PREES & B |\ & #a % B B & e/ 8% *® & W
R34 .55 REVIFB2AL04T 1flllk J 17100
RI6 57 RKP3FB2AZT72J N 4 Joo1/10W
RS8 RK73FR2AB22T [ HTF‘ R H. 2k Jo1/10KW
MA344R CHTFP DIGDE
* 1 MABGLS CHIF DINDF
M':Q’LDFF‘ TE(FRER SYNTHESIZER PLLD
2 CHIF TRANSISTER
DIGITAL H\HN‘ 1578R
04 ¥ DIGETALTRANSTSTER
051 CHIF TRANSISTSR
52 BIGITAL TRANSISTHR
MIC AMP UNIT (X59 3300 XX) -10:TH-256A TH-25AT -61:TH-25E
21 .2 io HTP [ 0, 0470F ™ B
C3 M 0. 022UF &k
4 . i K
LS L TAN 35WV
& | SHIF-TAN 6. 3WY
c7 CHIP K
(=) CHIF J
9 LK ‘Bl H18<’|‘I CHIP K
10 ~-0%07-05 TANTAL 4, 6. WY
Ll CHIF 6. 010UF K
£13 CHIP 470FF 8
£id TANTAL 4. YUF £, 3WY
215 “HIH103K CHIP I 0. 010U K
- -0610-185 TERMTNAL
Rl RE?P3FEZA1H3] 18K Joo1/10u e
o RKP3FB2AMLE4] &80K J /10 I
R3 KK 201038 10K J 17100
R4 RETIFBZAZT72J 2,7k J o 1/10W :
RS RP2-0679-05 C Hlf ﬂ 8HM
RE RKT3FB2A103J CHIF R 10K ] 1/10W
R? RK73FBZA47E CHIP R 4. 7K J /W
R8 i t CHIF R 150K Joo1/10W I
R8 CHIF R 82K Jo1/10M &)
RE CHIF R 82K J o 1710W 3]
19 CHIF R 100k Joo1/10u
R10 CHIF R 390 J 1/10W
Rl ! CHIF R 4. 7K Jo 1100
R1z2 Rk IFBEAZE3T CHIF R 22K 4 1710W
R13 RK73FB2A2T3T CHIF R 27K J o 1/10W
Rid RK73FB2A104) CHIF R 100K Jo 17104
f15 WTIFB2A4 T2 CHIP R . TK J1/10W
R1é ’ﬁqﬁu_.J CHIF R G J o 1/10W
K17 CHIP R K. Jo1/10W
R183 CHIP R 3. 3K J 1/10W
K19 L HIP R 72K Jo1/10W
R20) [P R 0 8HM
R21 RY2- Uﬁ ?D U S 0 QM
VR | R1Z-6407-05 [F\IMMING FRT. 470K}
n NJIM4S60M IR AMP X2)
TH1 | 159-252-83003 THERMISTER (2 Sk
E: Scandinavia & Europe  K:USA P: Caneda A 1 TH-25A
. B :TH-25AT
U: PX(Far East, Hawaii) T:England  M: Other Areas C :TH-25E

UE : AAFES(Eurape) X: Austratia A\ indicates safety critical componerts x



TH-25A/AT/E

* Now “arts

PARTS LIST
Parts without Parts No. ars not supplied.

Les artlctes no- mentionnes dans le Parts No. ne sont pas fournls.
Talle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
[Parts) nation |marks
sHES |t BR(F 8 & % B B & &/ % %t 1| S
AF AMP UNIT {X59-3310-10)
CHIF © 1000PF K
R 0. 010UF K
CHIF O (0. Qa7UF M
CHIF TAN 1. SUF 6. 3WY
CHER 1000PF K
Ué CHIF 0. 047UF M
[ CHIP L 0. 010UF K
8 CHIF TAN 1UF 1aWy
TERMINAL
R CHIP R J 1/10W
=5 CHIP R J1/10W
R3 CHIF R J 1/10W
R4 CHIF R J o 1/10uW
RE RK¢ 3 THIFP R J o 1/10W
Ré RK73FB2ALN3S CHIP R 10K J 1/10u
B 2026, 8K CHIP ZENER DIBDE
I | NJM3IBGEM [Z(AP AMP)
i1 # | ZSBI1BZ(FE)R CHIF TRANSISTER
o 2E0271I2 (6GR) CHIP TRANSTSTER
U} D144k DIGITAL TRANSISTER -
FRONT-END UNIT (X59-3320-10) )
I3 K 73FRLH102K EHIP T 1000RF K
Ce CEP3FCHIHLIOLT THIP 1DOFF J
3 5] "'3F BlHlDd‘ CHIF I 1000FF K.
L& CHIP 7. OFF D
Ce CHIF &, OFF £
[} CHIP L 0. S0PF i
[8e] CHIF 9. OPF b
i CHIP 3. [
11 CHIF 0. 50FF £
iz CHIP L 7. OFF D
£33 CHIF 1 L
14 CHIF k&
0L CHIF G K.
Cié LHEF K.
Cye CHIF J
oig CHIF L [
i CHIP D
[N Y | CHIF L 1000FF K
TERMINAL
# CRIL
4 * CRT
SMALL FIXED INDUCTER (47NH)
R1 - 1F R 10K J o 1/10W
R3 CHIF R 220 J 17104
R CHIF R 10K J 1/10W
5 CHIF R 47 J 17104
Ré CHIF R 100 J  1/10W
e CHIF R 560 J o 1/10W
REY CHIF R 47 J 1/10W
E: Scandinavia & Europe  K: USA P: Canada A :TH-25A
B :TH-25AT
U: PX(Far East, Hawaii) T:England  M: Other Areas C :TH-25E
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



TH-25A/AT/E

» New Parts

Parts without Parts No. are not supplied.

Les artlcles non mentlonnes dans 1@ Parts No. ne sont pas fournis.
Telle ohne Parts No. worden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
IParts| nation |marks
sHEES & B|§ B e F 8 B8 & B0 8B it &)
9 RKTIFB2A103J CHIP R 10K J1/10W
R10 RKF3IFB2ZA470J CHIF R 47 J /10
R11 # | R90-0702-05 MULTI-CAMF (100K X4)
iz RK 7 3FB: CZHIP R 2. 2K J1/10W
b1 HEMBBAS CHIP DISDE
p2 ® | DAPZ02tL) CHIF DISDE
D3 # | MA344E, CHIF DIGDE
i1 *® | ABC3237 CHIF TRANSISTHR
= ¥ 2504215¢Y) CHIF TRANISISTER
03 # | 28K302(Y) CHIP FET
DRIVE UNIT (X59-3330-10)
rr -3 1000FF K
L4 . 15FF J
[ TIFBIHIOZK 1000FF K
£8 IFCHIMIZDT 12PF J
E£3-0610-05 TERMTNAL
L1 2 L40-6872-80 SMALL FIXED INDUCTOR (&8NH)
r1 eheead CHIP R 2 Joo1/10W
R2 “H2A103) CHIF R 10 Jd 17100
Rr3 CHIP R 100 Jo1/10W
R4 CHIF R 200K J 1/710W
RS CHIP R 56 Jo1/10W
Ré& R 1. Sk Jo1/10W
R7 R a4y Jo1/10W
RE [F R 1% J  1/10W
Rr7 R 12 J  1/10W
R10 R 0 8HM
D1 DINDE
2 DIBDE
[} 1 TRANZISTER
0z TRANSISTOR
3 in v . . A :TH-2G6A
E: Scandinavia & Europe K:USA P: Canada B :TH-25AT
U: PX(Far East Hawaii) T:England  M:Other Areas C :TH-25E

UE : AAFES(Europe) X: Australia A indicates safety critical companents. 27



TH-25A/AT/E

DISASSEMBLY

r X c O MmO O O

MZx 4

M2 x 3 BLK
22x16
21.7x3 BLK
@2x35
M3 x 4 BLK

M2 x5 NI

M2 x 5(0C) BLK
M2x3(Bi) NI

: N09-0663-04
: NO9-2022-05
: NO9-2023~ 05
: N0O9-2024-05
1 NO9-2025-05
: NO9-2026-05
. NO9-2028- 05
: N30-2005- 4t
I N33-2005-45
: N35-2003- 41

95




TH-25A/AT/E

PACKING

70 Polystyrene plate

(H11-0808-14)
73 Protection sheet
(H21 0715-04)
~
23 Warranty card*
(B46-0410-20)
24 Instruction manual
. (B50-8170-20)
22 Labet

(B42-3325-04)

™~ 78 Protection bag
{H25-0085-04)

72 Protection sheet
(H13-0818-04)
i

89 Hand strap
(J69-0312-04)

. 123 Battery pack (PB-6)

{W09-0607-05)

__15 Cap
{B09-0309-04)

85 Bel} hook
(JZq-O424—04}

112 Antenna

Protection sheel
{H13-0801-04)

.
o
..
~.
\\\\\ P -
. L
p, 122 Battery charger®
/ (W09 )
67 Item carton box* ,,//
(HO1-) Y

69 Polystyrene foamed fixture
(H10-2635-02)

* Refer to parts list on page 15.




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 12.0V.
2. DC Ammeter
1) Class 1 ammeter {17 ranges and other features)
2) The full scale can be set to either 300mA or 3A.
3} A cable of less internal loss must be used.
3. Frequency Counter (f. counter)
1)} Frequencies of up to 1GHz or so can be measured.
2) The sensitivity can be changed to 250MHz or below,
and measurements are highly stable and accurate
{0.2 ppm or s0).
4. Power Meter
1} Measurable frequency : Up to 500MHz
2) impedance : b0S2, unbalanced
3) Measuring range.: Fuli scal of T0W or so
4) A standard cable {(5D2W 1m) must be used.
5. RF VTVM (RF V.M)
1) Measurable frequency © Up to 500MHz or so
6. Linear Detector
1} Measurable frequency : Up to 500MHz
2) Characteristics are flat, and CN is 60dB or more.
7. Digital Voltmeter
1) Voltage range : FS = 18V or s0
2) Input resistance : 1TM£2 or more
8. Oscilloscope
1) Measuring range : DC to 30MHz

2} Provides highly accurate measurments for 5 to:

25 MHz.
9. AF Voltmeter (AF VTVM)
1) Measurable frequency : 50Hz to TMHz
2) Maximum sensitivity : 1TmV or more
10. Spectrum Analyzer
1) Measuring range : DC to 1GHz or more
11. Standard Signal Generator (SSG)
1) Maximum frequency : 500MHz or more
2) Output : —20dB/0.1uV to 120dB/1V
3) Output impedance : 508
12. Tracking Generator
1) Center frequency : 50kHz to 500MHz
2) Frequency deviation : *35MHz
3) Output voltage : 100mV or mare
13. Dummy Load
1) 882, 3W or more

PREPARATION
® Set the unit in the receiving mode and set the controls as
follows, unless otherwise specified.

POWER/NVOL ... ............... ON
SALVR ... MIN
FLOCK ... OFF
HIJLOW ..o s Hi

® Use a non-conductive rod such as a Bakelite rod for ad-
justment {especially of trimmers and coils).

® To protect the SSG, do not send out signals while ad-
justing the receiving unit.

® The indicated SSG output levels are for maximum out-
put.




TH-25A/AT;

ADJUSTMENT

RESET
Measuremant Adjustment
o [ T 1 .
Item Condition Test- Unit |Torminal| Unit  Parts [ Method Specifications/Remarks
1. Reset 1) POWER SW : OFF ‘ B
2} Hoid down key Unit reset. Display
POWER SW : ON | 144.000
TX-RX COMMON ADJUSTMENT
Measurement Adjustment
Item Condition 'I:est- Unit |Terminal | Unit Parts Method Specifications/Remarks
| equipment
1. Voltage 1) Power supply voltage DC V.M TX-RX |{CN4-7 Check 12v
check : 12V {External} (B/3)
w3 1
2) 5M TX-RX|CNG 3 S Vs fg 5V
. (C/3) E
5T ) CNB-2 5v
PTT : ON
I !
PLL ADJUSTMENT
A Adjustment
- r T T 1 T
Item Condition Test Unit |Terminal | Unit | Parts | Method Specifications/Remarks
equipment '
1. Reference 1) FREO. : 146.000MHz f. counter ANT PLL TCH1 | 148.000MHz +100Hz
frequancy i K.M.,M2,M3,M4,X |Power K,M,MZ,MS,M4,X
FREQ. : 144950MH7 T,W |meter 144 950MHz T,W
. PTT : ON
2.VCV [RX 1) FREQ.: 145.990MH7 DC V.M TX-RX TPt PLL L1 2.4V £0.2V
Power (A3 _
TX |2) FREQ. : 145.990MHz meter ¥ L2 24V £0.2V
PTT - ON . )
TX ADJUSTMENT
. Measurement Adjustment ;
Item Condition Tast Unit ‘Terminal| Unit | Parts Methad ©  Specifications /Remarks
| equipment o
1. Power 1} FREQ. : 147.995MHz Power ANT APC VR1 MAX 5.5W or more.
adjustment K,M,M2,M3,M4,X |meter
(Repeat FREQ. : 1456976MHz T,W |Ammeter
2 ~ 3 times.) HI/LOW : HI
PTT : ON | o
:2) HI/LOW : LOW 500mwW £ 50mW
; Power consumption
B : 500mA or less.
3) HI/LOW - Hi VR2 5.3W ; Power consumption
o 1 1.2A or less.
2. DEV 1) FREQ. : 146.000MHz Power ANT MIC VR3 £4 2kHz +200Hz
K,M,M2,M3,M4,X meter AMP
FREQ. : 144960MH:s TW 'AG courien .
AG : 1kHz, 80mV Linear |
K,M,M2,M3,M4,X idetector o - Gur iy
. AG : TkHz, 40mV TW [f counter oo -
PTT : ON T s
2) AG : 1kHz, 8mV ‘ Check DEV : =3kHz = 700Hz
K,M,M2,M3,M4, X
AG : TkHe, 4mV T W .
PTT : ON ’ |
1

31



TH-25A/AT/E

ADJUSTMENT

Measurement Adjustment
Item Condition 'l:est— \ Unit Terminal| Unit | Parts Method Specifications/Remarks
equipment
3. TONE 1) FREQ. : 144.950Ml )z Power ANT Check 125~ +4BkHz
TH-25E TONE : ON T meter
only TONE : Push W Linear
detector
Oscillo-
scope : N ]
4. DTMF 1) FREQ. : 146.000MHz Power ANT Signal- \VR1 DEV @ :3kHz +200Hz
TH-25AT PTT : ON meter ing
only Key board : [A] , [B] push Linear
detector Check FREQ. : 1633Hz
t. counter ; +20Hz, —10Hz
2) Keyboard : 2] @ push Oscillo- ! DEV : +0.7kHz ~ +1.7kHz
scope | |
RX ADJUSTMENT
Measurement Adjustment
e 1 ] PP
Item Condition Tost- Unit |Terminal | Unit Parts Method Specifications/Remarks
B equipment
1. Reception 1) Tracking generator T.G ANT ‘ Check
sensilivity output : —40dBm
Spectrum | TX-RX {TP2 ! 10dB or less
analyzer ) : s 1.5
} 141 146 151 (MH2)
2) FREQ. : 146.040MHz Oscitlo- EXT.SP |TX-RX [L.9 lAdjusl L9 to the 5% or less.
K,M,M2,M3,M4,X |scope (A/3) Iminimum
FREQ. : 145.060MHz T,W [AF V.M distortion.
SS8G output : B00pY/- 47dBm|Distortion X
MOD : 1kHz meter :
DEV : 3kHz _|ss6 ¢
3) AF VR MAX Qeck 1.6V or more
4) S5G output : Check 12dB SINAD or more
0.18uV/~116dBm |
5) FREQ. : 144.040MHz
K,M,M2,M3,M4, X
FREQ. : 144.060MHz T,W }
2. S-meter 1) FREQ. : 146.040MHz S-meter | IF VR4 |Adjust VR4 that Y - - i3 0NE PaIr.
K,M,M2,M3,M4, X ! Ithe 61h segment is
FREQ. : 145.050MH> T,W i [turned oft
SSG output : i ‘
3.954V/—80dBm | 1
2) SSG outpul : BuV/ Check All segment Jighl on
3) SSG output : All segment light off.
0.08pV/- 123dBm ) i




Adjusting point

TH-25A/AT/E

ADJUSTMENT

@

L4

4
o
o

-
®3

-

C

~

L2
PLL

(X58-3230-10) @

— b
u PLL : (X68-3230-10)

11— D

DRIVE : (X58-3330-10}
MIC AMP : (X59-3300-XX) OTe

VR3@ @ Lo

]

—
]
1]

APC : (X58-3220-10)

VR2
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TH-25A/AT/E

TERMINAL FUNCTIONS/BC-9 (BATTERY CHARGER)

51

Connector |Terminal | Terminal . BC-9 EXTERNAL VIEW
Function
No. No. Name
TX-RX UNIT {(A/3) — CONTROL UNIT
CN1 j 1 ‘ E Ground.
2 B Not used.
3 'S8 PTT SWsignal. “L* : TX, "H" : RX.
4 3DO Tone signal match/mismatch
identification signal.
5 oET Tone enable.
6 EP PLL enable.
7 CP Clock signal.
8 DP PLL, tone serial data
9 UL PLL unlock signal.
10 TO1 1750Hz tone signal. TH-25E
11 MU2 Muie signal, ""H” : Mute.
12 MU1 Mute signal. “"H”" : Mute.
13 BP Beep signal.
14 5M ;. 5V power supply for g-com and mic
! 15 Sv i SAVE signal output BC-9 PARTS LIST
“L" : Save, “H' : Normal. i x - New Parts
16 BC Battery voltage check signal New L
17 ™ Transmit/receive switching signal. Ref. No. Parts | Parts No. Description
LT TX,UHT D RX A02-0814-03 Case {Charge adapler)
i 18 SM S-meter signal.
P SC | Busy signal. E23-0494-04 * Terminal
20 | LOW | High/Law power switching signal. | E23-0605-04 Terminal
TX-RX UNIT (A/3) — TSU-6 { | J19-1426-03 Terminal holder
1 ET Tone enable.
2 DP Tone serial data
3 cpP Clock signal.
4 TO Tone output
5 PTT Nat used.
[ SDO Tone signal match/mismatch ¢
identitication signal. ¥
7 CO | Not used. a
8 5C 5V power supply.
9 Cl Audio signal input.
10 ) E Ground.
TX-RX UNIT (A/3) — TX-RX UNIT (C/3)
CN2 1 BT BV pawer supply for transmit.
2 DTMF | OTMF signal. TH-26AT
3 MIC Signal line from microphone
4 i sP Signal line to built in speaker.
5 =} Ground.
6 I BM 5V power supply for g-com and mic
7 J PTT External standby line.
TX-RX UNIT (A/3) — TX-RX UNIT (B/3) gz
=3
W2 1 A2 ! AF volume nput line. T‘g /
2 E i Ground. 14 N |
3 Al AF ampiifier input line. (;
4 SQ Squelch volume input line. %
5 SB B power supply after power swilch, 7«
TX-RX UNIT {C/3)
w3 1 KM | Mic mute signal TH-25AT J
2 F Ground. \
3 SP Audio output >
4 5T 5V power supply for transmit. ’ ‘—"/
TH-25AT yd
5 DTMF | DTMF signal. TH-26AT ?



TH-25A/AT/E

BC-10 EXTERNAL VIEW BC-10 PARTS LIST

BC-10 (COMPACT CHARGER) PS
o

+ : New Parts

Ref. No. | New | Parts No.
Parts |
* A02-0828-08 Case {Upper) K,M,M2
* A02-0829-08 | Case (Upper) X, T,W
* A02-0832-08 . Case (Lower)

Description

D7 * B30-0858-08 | LED SR&16D
* B50-8203-08 ' Instruction manual
K,M,M2, X, W

* B50-8204-08 : Instruction manual T

* E30-2097-08  AC power cord K,M,M2
* E30-2098-08  AC power cord X
* £30-2098-08  AC powercord T
* E30-2100-08 AC power cord W

* L071-8111-08  Power transformer 120V K,M2
* L01-8152-08  Power transformer 240V X, T

* L01-8027-08  Power transformer 220V M,W .

* W02-0805-08 | Module

Q1 2SA1115(E) Transistor
Qz 25A1241(Y) Transistor
BC-10 PC BOARD VIEW Q3 « | 25C3076 Transistor
D1—4 * DSF-10TB Diode
D5, 6 188133 Diode

BC-10 CIRCUIT DIAGRAM

' R7 30
Qi © 2SAI1I5(E)

boQ2 . 25A12411(Y)
Q3 1 2SC3076

D1~4 : DSF-10TB
D5,6 155133
D7 : 830-0858-08

PT R182 RZ25 .

INPUT !

52
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BC-11 (RAPID CHARGER)

BC-11 EXTERNAL VIEW Theory of Qperation

The operation of each block is explained below.
1) + 11V AVR Circuit

This AVR circuit, consisting of a 2SDB00OF transistor
(Q1) and DZAT1Y Zener diode (DZ1) provides an output
of approximately + 11V as the reference voltage for the
charging circuit consisting of 1C2 to IC5.
2) Battery Pack Detect Circuit

This circuit detects whether a battery pack is inserted in
the charger. Qutputs from this circuit are routed to the reset
circuit and the battery recognition circuit.

When a PB-6 or PB-Q is inserted in the charger, a
small amount of current flows from Q2 : 2SA608E through
R9 to the charging terminal B1 and Q2 turns on. As a result,
an output of approximately 11V appears at @ in Figure 1.
Similarly when a PB-5 or PB-7 is inserted Q3 : 2SAG08E

BC-11 CIRCUIT DESCRIPTION turns on and approximately 11V is provided at output .
When a PB-8 is inserted Q4 : 2SAG08E turns on and

approximately 11V is provided at output ©).

. caaa e

.. vowenioRd

General
The BC-11 is a rapid charger for the PB-5 to PB-9 Ni-Cd
balleries for the TH-25 and TH-45.

11~16V CHARGING CURRENT
. 20~26V R6 STZ
RRAVARVA:
RE PB-6,9 PB-7
P A'A'A' - E1I+} ______ —_—
R4 Q RS Re
Q2 i
) ( e . -1 gy IR
R7 [a3 I X
Q AV BSE PB-5
- - JPB-B
2 -3 o
o« '3 13 25A
1 1 CHARGING CURRENT FLOW
- ~ | e ol w sz DEPENDING ON BATTERY TYPE
- N - N| — N
o« 0| alc a
Battery | Q2 Qa3 Q4
g 4 r
. None |OFF |OFF | OFF
© ® PB-8 |OFF |OFF | ON
— PB-5 |OFF | on |OFF
to Fig. 2 PB-6/9 | ON |OFF |OFF
PB-7 | ON | ON |OFF

Table 1

Fig. 1 Battery Pack Detect Circuit Block Diagram



BC-11 (RAPID CHARGER)

3) Reset Circuit/Charge Status Memory Circuit/

Display Circuit

The reset circuit initializes the charging status memory
circuit.

RESET CIRCUIT

CHARGING CONTROL
T COMPLETE : "L"

T Q8,07 | Q9 | Q10 |LED?

PACK OUT OFF |OFF |ON | —
PACK IN
® CHARGING | ON ON |OFF { RED

« COMPLETE | ON |OFF | ON | GRN

Table 2

i
I
|
i
RESET : "L" |
for TIMER IC:1C3 |
RESET : “H" |
for COMPLETE SENSOR : 1C2 |
CHOPPER REGULATOR : 1C1 |
(=)
i R43
|
1 T <
I g T3
3
|
I vee

-

CHARGING STATUS
MEMORY CIRCUIT

Vee
INDICATOR CIRCUIT

Fig. 2 Reset Circuit/Charge Status Memory Circuit/Display Circuit Block Diagram

The charge status memory circuit is an R-S flip-flop
configured from transistors and resistors. The two states of
the flip-flop are called COMPLETE and CHARGING. Out-
puts from the flip-flop drive the LED in the indicator
circuit and reset the timer, complete sensor, and chopper
regulator. In the COMPLETE state Q9 : 2SCH36E is off
and Q10 : 2SCH36E is on. In the CHARGING state Q9 is
on and Q10 is off.

When a battery pack is not inserted, Q8 : 2SC536E and
Q7 : 2SCH36E turn off. As there is no base voltage to Q9,
Q9 also turns off. The base of Q10 receives enough bias
from Vcoc to turn on, resuiting in OV at the collector.
The current flow through R41 to the COMPLETE indica-
tor in LED?1 which glows green, because of Q9 if off.

When the battery pack is inserted Q8 and Q7 turn on.
As soon as Q7 turns on, charging current flows through
R33, R34, and Q9 to C7 and QY turns on. The base vol-
tage of Q10, which is connected to Q9 through diode
D13, then drops and Q10 turns off. Since Q10 is off,
current flows through R40 to the CHARGING indicator
in LED1, which glows red to indicate that the battery is
charging. When charging of C7 is completed, on-current
continues to flow to the base of Q9 through R39 and D8.

When charging is completed the complete sensor {IC2)
outputs a Low {’L")signal that ends the flow of current
to the base of Q9, turning Q9 off. As a result current flows
through R41 to the COMPLETE indicator in LED1, which
glows green to indicate that charging is complete.

.



-25A/Al/E

BC-11 (RAPID CHARGER)

4) Battery Recognition Circuit

The battery recognition circuit uses NAND logic to tomrign VT 1cs PB-7:"L CURRENT LIMITING
recognize the battery type from the outputs from the @ ———y wos |
battery pack detect circuit. Outputs from this circuit are ® : |
sent to the charging current limiting circuit and sensor C Q6 1
level switching circuit.

PB-5 : “H"
INPUT OUTPUT B-5:"H
— ®
A B D F G
PB-5 L H H H L
EVEL
PE6 | H | L a L H gsv’?‘%ﬁc_g‘mcuw
PB-7 | H | H L | L | H [ oo ]
- H L L
PB-8 | L L © !
H L H L H = to Q14

PB-9 | e
PB-6,7,9 1 “H"
Table 3 8.7.8

Fig. 3 Battery Recognition Circuit Block Diagram

5) Charging Current Limiting Circuit
This circuit receives the output of the battery recogni-

tion circuit and limits the charging current according to a5 | 06 | VREF | IcRMAX
the type {current capacity) of battery. The charging current PB-5 | OFF | ON 0.15v 1.0A
ICR is detected as a voltage drop across R1 {0.1582) -which PB-6 | OFF  OFF | 025V | 1.7A
is provided to pin 3 of the operational amplifier IC4(1/2) : PB-7 ON OFF | 038V 2.4A
LAB393A. Pin 4 receives a reference voltage {Veer ) used as PB-8 | OFF | OFF | 025V | 1.7A

. a comparison standard for limiting the charging current. P8-9 | OFF | OFF | 0.25V 17A
The Veer is changed by ON and OFF of Q5 and Q6 (See Table 4

Table 4),
Pin 2 0f 1IC4 - LAB393S provides "L’ output when Veer

< Ver, stopping the operation of the chopper regulatér
CHOPPER REGULATOR

{1c1 : STK772B) and reducing the charging current. The Vee SWITCHING
charging current is limited by the formula : R2%
ler MAX (A) = Vaer (V)/0.15(82) frorz@Fig.B R22 it c12 Re1 8
b3
° : 5
PB-5,6,8,9 : “H"
PB-7: "L EY 3 1C4(1/2)
‘23 2
R20
REFERENCE
trom Fig.3 R24 VOLTAGE
® \ (VREF}
PB-5 : “H"
PB-6,7,8,9 : 'L
@
(5]
ICR :CHARGING CURRENT s
S5

Fig. 4 Charging Current Limiting Circuit Block Diagram



TH-25A/Al/E

BC-11 (RAPID CHARGER)

6) Sensor Level Switching Circuit

This circuit receives the output of the battery recogni-
tion circuit and aligns the voltages supplied to the charging
status detect circuit according to the battery type (vollage)
so that they are nearly equa! at completion of charging.

El =EB+

SHIFTEstVI [ a11 | a12
PB5 | 20 | ON | OFF
PB-6 20 OFF | ON
PB-7 2.0 oFf | oN
PB-3 756 OFF | OFF
PB-9 20 OFF | ON

— e —
Table 5

1.4v

ca
T

DZ5

Dl

PB-5 : “H"
PB-6.7.8,9: “L"

R54
®

from Fig. 3

Q13

PB-6
{7.2V 600mAH)

Fig. 5 Sensor Level Switching Circuit Block Diagram

The pin voltages while the Ni-Cd battery is charging aré
approximately 1.2 times the voltages at the completion oif
charging. {See Figure 6.)

The battery terminal voltage EB is as follows:

Approximately 14.4V for the PB-8

Approximately 8.6V for the PB-5, 6, 7, 9
The charging line voltage El is the EB voltage plus a 1.4V
voltage drop added by a diode.

EI=EB+ 1.4V

1.44v

I_\\ t

Fig. 6 The pin volitages while the Ni-CD
Battery is charging

1.2v

The EI voltage is output with a level shift as the voltage
EQ to the charging status detect circuit via Zener diode
DZ6 and diodes D17 and D18. The amount of the shift is
controlled by switching Q11 2SAB08E and Q12
9SAB08E on and off. {See Table 5.) If Eq. (1) is sub-
stitued into EQ in Table 5, the results are:

PB-8: EO=EB — 6.2V

PB-5,6,7,9 :EO=EB- 0.6V
At the completion of charging the value is approximately
8V.




TH-25A/Al/E

BC-11 (RAPID CHARGER)

7) Charging Status Detect Circuit

This circuit detects the completion of charging and
outputs a signal to stop charging. When no battery pack is
inserted or charging is completed, a High {""H"") Reset signal
is applied to D15. When a battery is inserted the Reset
signal applied to D15 is cleared. When the Reset signal is
cleared, pin 4 of 1C2 : KCH-1003 holds the reset state due
to the charge in C8 for the duration of the R46-C8 time
constant, then goes 'L’ to clear the reset state. Pins 8 and
9 of 1C2 receive divided portions of the battery voltage.
These inputs are tracked as the charging is performed in
the long-term memory capacitor "MD". As the Ni-Cd
battery charges, the battery voltage reaches a peak, then
declines. (See Figure 6.) The MD stores the peak voitage,
which is compared with the divided voltages at pins 8 and
9. When the difference AV is the same, a ""L" sigral is
output from pin 11 o indicate that charging is complete.
The signal indicating completion of charging is applied to
the charging status mermory circuit.

from Fig.5
Eo —e— 11V
1C2
~
<
i
© +
- -7
a oZZ
2
£ g
'
D15 from
’ —’(}—4— Fig. 2
“RESET" #

R46
cg

R

i
T

@é@é@@@@@©~

~
N
a
to Fig. 2

_ “"CHARGING
23 + CONTROL”

7 @ T) COMPLETE : “L" /

L d

Fig. 7 Charging Status Detect Circuit Block Diagram

8) Timer Circuit
Battery defects may result in charging continuing
indefinitely without completion, so this timer outputs a
signal that stops charging approximately 1.7 hours after
charging begins. When charging begins and the Reset signal
is cleared at pin 3, IC3 : AN6780 begins counting. At the
first count of 16384 pin 6 goes from ""H'' to "L"".
The output from pin 6 is connected to the Stop input
(pin 2}, so the output of IC3 is held in the "L state until
IC3 receives another Reset signal (for example, when the
battery is removed).

IC3 : AN6780

5
;

~

4 6

+
cr

w
g

Fig. 8 Timer Circuit Z .

Block Diagram RESET Vee

(8)

! [
e [
TO [
RESET i i
BT L
i
L .
QUTPUT
® ! m | ‘L
I
—T1— [ —
=16384T0
Fig. 9 TIMER TIME T1(s) =11RT(K}-CT (uF
9 TIMER TIME T1{s)=11x47(Ks2}- m(m 5170 Is)

9) Voltage Comparator Circuit
This circuit monitors the output (EQ) of the sensor level
switching circuit and indirectly detects abnormat condi-
tions in the battery pack connected to the charging
terminal. When the EO voltage falls to 5.2V or lower, the
charging control line goes “'L" to halt charging.
Eo

from Fig. 5
R26 1C4(2/2)

MA > +

CHARGING
CONTROL

R27

“L" : CHARGING

Te [vo STOP

Q 7
4 o L
23
4, 1V
Fig. 10 Voltage Comparator Circuit Block Diagram
vo

52v Eo

Fig. 11



TH-25A/AT/E

BC-11 (RAPID CHARGER)

» New Parts
Parts without Parts No. are not supplled.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. BC-11 PARTS LIST
Telle ohne Parts No. werden nicht geliefert.
Ref. No. [Address|New Parts No. Description Desti- |Re-
Perts| nation |marks
PRES & B ¥ s a6 3 B R 2/ K & 1|
BC-11
1 1A *| A020815-08 CASE
2 1AIB * | A02-0817-08 BATTERY POCKET
3 B B46-0411-00 WARRANTY CARD K
4 8 * B50-8134-08 tNSTRUCTION MANUAL
5 18 * £23-0604-05 TERMINAL
Al & 2A E30-2038-08 AC CORD K.M,m2
Al 6 2A E30-2072-08 AC CORD w
Al 6 2A E30-2073-08 AC CORD T
Al 6 2A E30-2095-08 AC CORD X
8 2B * +01-8128-08 ITEM CARTON CASE
9 2B H10-2684-02 POLYSTYRENE FOAMED FIXTURE (L)
10 2B H10-2685-02 POLYSTYRENE FOAMED FIXTURE (R)
11 3A J02-0439-05 FOQT
12 3A J39-0424-05 SPACER
Al T 2A L01-8081-08 POWER TRANSFORMER (AC120V} K.M2
alm 2A L01-8112-08 POWER TRANSFORMER {AC220V) MW
Al T 2A L01-8122-08 POWER TRANSFORMER {AC240V) T.X
A 3A N30-3006-41 MACHINE SCREW (M3 X 6)
B 2A1B N34-4006-46 MACHINE SCREW (M4 X 6 TR)
C 2A,1B N35-4006-45 MACHINE SCREW (M4 X 6 Bl) BLK
D 2A N&7-3008-46 TAPTITE SCREW (93 X 8 BR)
E 1A N89-3008-45 TAPTITE SCREW {$3 X 8 BI) BLK
SWi1 3A $36-1407-05 POWER SW
7 38 * Ww02-0399-08 CHARGE CONTROL UNIT
h
|
CHARGE CONTROL UNIT (W02-0399-08)}
c1 CEO4EW1V222M ELECTRO 2200uF 35WV
c2 CEO4EW1C470M ELECTRO 47uF 16WV
Cc3 CEQ4EW1IHO10M ELECTRO 1uF 50WV
ca CEQ4EWI1E471M ELECTRO 470uF 25WV
C56 CEQ4EW1C100M ELECTRO 10uF 16WV
c7 CEQ4EW1A101M ELECTRO 100pF 10WV
c8 CEQ4EW1C100M ELECTRO 10uf 1BWV
€910 CEQ4EW0J101TM ELECTRO 100xF 6.3WV
cn CEQ4EW1C330M ELECTRO 33uF 18WvV
c12 CKA5B1H102K CERAMIC 0.001uF 50WV
ci4 CEO4EWTHO10M ELECTRO 1uF 50wV

E: Scandinavia & Europe H:Audio Club K:USA  P:Canade  W:Ewope
A: Saudi Arabia T:England  U: PX(Far East. Hawaii)
58 UE : AAFES(Europe) X:Australia  M: Other Areas A\ indicates safety critical components.
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TH-25A/AT/E

— BC-11 (RAPID CHARGER)

Parts without Parts No. are not. supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address New Parts No. Description Desti- |Re-
[Parts) , nation |marks|
sRES @ B % I B a8 /08 # &)
MD £91-1038-08 ELECTRO
F1 F05-2526-05 FUSE {2.5A) WX
F1 F06-2522.05 FUSE (2.5A) MM2T
F1 F06-2523-05 FUSE {2.5A) K
- J13-0039-05 FUSE HOLDER w
L1 L33-0694-08 CHOKE COIL {470pH)
R1 192-0683-08 FL-PROCF 0.150 4W
01-5 DSA26B DIODE
D6-16 038442 DIODE
D19-21 DS442 DICDE
Dz1 GZA11Y ZENER DIODE {11V)
Dz2-4 GZA10Z ZENER D)JODE {10V)
DZ4 GZAZ2.0X ZENER DIODE {2V}
[BZ4;3] GZAB.6X ZENER DIODE (5.6V}
Dz7 GZA7.5Y ZENER DIODE {7.6V}
D78 GZA3.0X ZENER DIODE {3V}
IC1 STK772B IC (CHOPPER REGULATOR)
1cz2 KCH-1003 IC (VOLTAGE SENSOR)
tc3 ANB780 IC (TIMER)
iIc4 LAB393S . 1C (DUAL OP IC)
ICB LC4011B ' 1C {QUADRUPLE NAND GATE)
(o3} 25DB00OF KF TRANSISTOR
Qz2-5 2SABOBE,F TRANSISTOR
Q6 2SCH36E F TRANSISTOR
Q7 2SABOBE.F TRANSISTOR
Q8-10 2SCB36E F TRANSISTOR
Q11,12 2SAB608L F TRANSISTOR
013,14 2SC536E F TRANSISTOR
LED1 2A SLP-540D LED (RED/GRN)

E: Scandinavia & Europe H:Audio Club K:USA  P:Canada  W:Ewrope
A: Saudi Arabia T:England  U: PX(Far East. Hawaii}
UE : AAFES(Europe) X:Australia ~ M: Other Areas A\ indicates satety critical components. 59



TH-25A/AT/E

BC-11 (RAPID CHARGER)

BC-11 DISASSEMBLY/PACKING
A

(W02-p389)(2/2) ~ e

M3x6 I N30-3006-41
M4x6 (TR) :N34-4006-46
M4x6 (Bi) BLK :N35-4006-45
2 3x8(Br-Tap) I N87-3008-46
? 3x8(Bi-Tap) BLK : N89-3008-45

m O o W »

60 Parts with the exploded numbers larger than 700 are not supplied.



BC-11 (RAPID CHARGER)

BC-11 PC BOARD VIEW

-

CHA

GND

COM

RGING

(RED}
{BLK)

PLETE (GRN}

LED?

PB-&
(7.2V 600mA)

Q1 : 2SDB00F ,KF Q2-57,11,12 : 2SA608E F 06,8-10,13,14 : 25CH36E,F

1C1: STK772B IC2: KCH-1003 1C3: ANG780 IC4: LAB393S (Ch: LC4011B

Di1-5: DSA268 D6—16,19--21 : DS442

D71 : GZAN1Y D22--4:GZA10Z DZ5: GZA2.0X D76 GZAL6X D77 :GZA75Y D78 : GZA3.0X

2SAG08E 2SC536E 25D6B00F AN6780 Lca0118 LA6393S
25AB08F 28C536F 2SD600OKF

K

1 V2

7
58
34

61
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BC-11 (RAPID CHARGER)

BC-11 CIRCUIT DIAGRAM
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TH-25A/AT/E

BT-6 (AAA MANGANESE/ALKALINE BATTERY CASE)/
DC-1(DC ADAPTER)

BT-6 EXTERNAL VIEW DC-1 EXTERNAL VIEW

Photo is DC-1 and PG-2V,

BT-6 PARTS LIST

« 1 New Parts

Ref. No. | New Parts No, Description DC-1 PARTS LIST
Parts * : New Parts
] * | £23.0496 04 Terminal A 1 Ref No. | New | Parts No. Description
2 * E23-0497-04 Terminal B _ |Parts R, i —
3 * E23-0498-04 Terminal C 1 CWO4EW1C102M Eleciro 1000uF 16WV
4 * E23-0499-04 Terminal D
. 5 * , E23-0500-04 Terminal E J1 E03-0165-05 DC jack
6 T E23-0601-04 Terminal F
‘ F06-3026-05 Fuse (3A}
BT-6 DISASSEMBLY i
- Case (F) * J13-0410-05 Fuse holder
(A02:0809-03) D1 ’ DSA3A1 Diode

DC-1 CIRCUIT DIAGRAM
r— 771

Cushion M
(G13-0879-04) ¢

D1 . DSA3A1

DC-1 SPECIFICATIONS

Electrical characteristic

Max. inputvoltage ... ... ... ... .. .. ... .. 18V
Max.current . ... ... ... . 2A
Dimensions . . .. ... . ... B8 W x 36.5 H x 29.5 D (mm)
Weight . . ... . .. ... ... ... 40g

{A02-0810-03)

‘ Name plate
{B40-3751-04)
63



TH-25A/AT/E

HMC-2 EXTERNAL VIEW

HMC-2 (HEAD SET WITH VOX & PTT)

HMC-2 PARTS LIST

% : Mew Purts

Ref. No. | New Parts No. Description
Parts
* A02-0840-08 Case (Front)
* A02-0841-08 Case (Rear)
* E30-2088-08 Cable with plug
* F09-0418-08 Microphone pad
* F09-0419-08 Ear pad
* 429-0427-08 Clip
VRI1 * R05-4422-08 Potentiometer 50k
S1 * $31-1416-08 Slide switch PTT/VOX
82 S50-1413-05 Tacl swilch PTT
* T18-0056-08 Earphone with cable
* T91-0373-08 Microphone
* W02-0806-08 VOX/PTT unit
(o3} FMG2 Digital transistor
Q2 * FMW2 Digital transistor
Q3 25C2712(GR) Chip transistor
i1 * NJM2072M IC
D1 1858133 Diode

HMC-2 SPECIFICATIONS

Electrical characteristic
o Earphone

Diameter . .. .. e ¢19
Impedance . ... ..... .. ... ... .. 1982 (1000Hz)
Max. iNput power . . . ... .. 50mW

® Microphone
Qutput sensitivity . . .

HMC-2 SEMICONDUCTOR DATA

® Terminal connection diagram

{Top view)
[ ]
INPUT 1 s v+
GAIN CONTROL =2 7B 0ut2
AMPLIFICATION
oUTPUT s 613 ouT
CAPACITOR FOR
GND 44 5k RECOVERY TIME

® Block diagram

2002

Schenitt =

—70dB (0dB = 1V/ubar 1000H:)
Output impedance . ... ......... 1.6k82 (1000H2)



TH-25A/A

@ HMC-2 (HEAD SET WITH VOX & PTT)

‘ HMC-2 PC BOARD VIEWS

Component side view Foil side view

Component side

Foil side

HMC-2 CIRCUIT DIAGRAM

® = ]

c1 470P

82 2263y
Qﬁl—&)—
[ w
- N

C6 470P
S|

—0 PTT l
Ic1 - Jj]vox
® )
5
T
ﬂJ-O
o | 5T R |
| gz ol |
G R1l 10K ®
157 L IF%
afiold
w3
PRE: UT; c16 470P 4
8 5M
o
+
51 . o’
v hes S
OI v ©
G

MIC
SP

|
I
|
|
|
|
|
|

IC1 I NJM2072M

C20 470P

Q1 ! FMG2 b
Q2  FMW2
l Q3 [ 25C2712(GR)

R8 22K
R9 2.7K
WA

D1 155133

c21
| 0t

Wy

L2 ]
VR1 50K 2.2 6,3V




TH-25A/AT/E

PB-5/6/7/8/9 (Ni-Cd BATTERY) o

PB-5 EXTERNAL VIEW PB-5 CIRCUIT DIAGRAM PB-7 EXTERNAL VIEW PB-7 CIRCUIT DIAGRAM .

PB-5 SPECIFICATIONS PB-7 SPECIFICATIONS

Electrical characteristic Electrical characteristic .
VOMAGE . o oot 7.2V (1.2V x 6) VOIRBIE . o o oo 7.2V 1.2V x 6) ‘
Chargingcurrent . .. .. ... 200mAh Chargingecurrent . . .. .. ............. 1100mAh

Dimensions . . . . .. 58 W x 36.5 (39.5) H x 29.5 D (mm) Dimensions . . .. . . 658 W x 98.5 {101.5) H x 29.5 D {rmm)

Weight . . . . . ... ... 80g Weight . .. ... ... .. ... ... 300g

PB-6 EXTERNAL VIEW PB-6 CIRCUIT DIAGRAM PB-8 EXTERNAL VIEW PB-8 CIRCUIT DIAGRAM ‘

PB-6 SPECIFICATIONS PB-8 SPECIFICATIONS
Electrical characteristic Electrical characteristic
Voltage . . v oo i 7.2V {1.2V x8) Voltage . . ... .. ... ... ... ... 12V {1.2V x 10)
Chargingcurrent . . . . ... ... e 600mAh Charging current . . . ... oo i, 600mAh
Dimensions . . . ....Bb8 Hx 555 (685) Hx29.5D (mm) Dimensions . ... ... .. 58 W x 84 {87) H x 29.5 D (mm)
Weight . .. .. .. ... ... ... 180g Weight . . ... . ... .. ... ... ... 2709



PB-9 EXTERNAL VIEW

TH-25A/AT/E

PB-5/6/7/8/9 (Ni-Cd BATTERY)

PB-9 SPECIFICATIONS

Electrical characteristic
Vollage . . ... ... ... 7.2V (1.2V x 6)
Chargingcurrent . . .. ... ... ... ..... 600mAh
Charging input AC 100 to 120V, 50/60Hz, 2.2W
Charging output DC 8.0V, 100mA
Charging time Approx. 10 hours

Dimensions . . . . .. 58 W x 98.5 (101.5) Hx 295 D (mm)
Weight ... ... ... ... . ... ... ... 260g
. PB-9 SCHEMATIC DIAGRAM
: D1
AC INPUT D2
@ .
o | ar
w
o
&b ®
D4
RAPID CHARGE BATTERY DISCHARGE
TERMINAL = (6N-60DAA)  TERMINAL
® o0 0o
BR1 BR2
PB-5/6/7/8/9 CHARGING TIME
Bt | pgg Copme | PB-7 PBB | PBO
| Charger ] — | | . .
BCO Thee | 18 30 | e | T
| BC-10 8 | 8 15 8 8
BC 11 1 1 | 1 1
Unit : four




TH-25A/AT/E

SC-14/15/16 (SOFT CASE)/SMC-31 (SPEAKER MICROPHONE) @

SC-14 EXTERNAL VIEW SC-15 EXTERNAL VIEW SC-16 EXTERNAL VIEW .

with PB-5.
with PB-6.
with PB-7, 8 or 9.
SMC-31 EXTERNAL VIEW SMC-31 SPECIFICATIONS ’
Electrical characteristic
® Speaker
Diameter. . ... e »45 {mm)
Impedance .. ... .. 882
Rated input power ... ... ... . ... ... .. 0.15W
Max. Input power . . .. ... 0.3W
& Microphone
Sensitivity . ... ... .. ... B6dB * 3dB at 1300Hz .
Qutput impedance . .. .. .... 2k$2 + 30% at 1000Hz N

SMC-31 PARTS LIST

« : New Parts

Ref. No. " New Parts No. Description
Parts
* D10-0605 08 PTT lever
* [30-2110-05 Curt cord ass'y
J19-1360-08 Clip .
T07-0219-08 Speaker
T97.1024 08 Microphone ’




TH-25A/AT/E

TSU-6 (CTCSS UNIT)

TSU-6 EXTERNAL VIEW TSU-6 REFERENCE DATA
TH-25"s condition and MN4094BS (1C2) relationship
CTCSS | TONE TTX/RX | MN4094BS terminal
switch | switch T o 6 | 01~4,78
TX L H L
OFF oo o e T
AX L H L
OFF —
TX L L See table 2
ON
. RX | L H L
‘ X L L
OFF —
RX H L
oN % n C See lable 2
' on
RX H L

Q1 ~4,7,8: Tone freguency setting

Q5 : TX/RX switch for MNG520 (IC1). “H” : RX, “L" : TX.

Q6 : Power switch for MNB520 (1C1). ""H” : OFF, “L" : ON.
Table 1

Tone frequency and MN6520 (1C1) relationship

. TSU-6 PARTS LIST MNB5620 terminal
- Tone M= = s | & 77‘?
. - Now barts foovoncy -5 _ssﬁlnﬁ,i 53 | ;2 [ ]
Ref. No. New Parnts No. Description (Hz} N4094BIS terminal
Parts Q1 Q2 Q3 | Q4 Q7 Q8
CTCSS UNIT (X52-3100-00) 67.0 L H H . H L H
. - — 719 L H H H L L
cl CK73FBIHIN2K  ChipC  1000pF K -~
c2 €92-0010-05 Tantal  68uF  6.3WV 744 L H H L H H
c3 * | C92-0006-05 Tantal 3.3uF  A0WY 77.0 L H H L H L
c4,5 CK73EBIE104K  ChipC  O1pF K 707 L a q L L H
cs CK73EBIH223K  ChipC  0.022sF K -

. c7 CK73EBIE104K  ChipC  O.1uF K 825 L H H L L L
8.9 CC73FCHIHIB0J  ChipC  18pF  J 854 L | H L H H H
c1o CK73FBIHI02K  ChipC  1000pF K 88.5 L " L q H L
cn CK73EBIETOAK  ChipC  O.1pF K
c12 £92-0507-06 | Chipran. 47uF  63WV 9.5 L H L al L a
c13 * | C92-0510-05 Chipian. 33ufF 40wy | ¢ 94.8 H H H L L H

' 100.0 H H H L L L
* E40-5121-05 Pin connector {10P) . 1035 H H L H " H ,A
X1 1.77-1313-05 X'tal resonator 4.194304MHz 072 | H H | ¢t H H L
1109 H H L H L H
R1-10 KK /3FB2A00C) C‘hip resistor 114.8 H H L H L L
‘ R12-14 RK73FB2Ac00) Chip resistor 1188 h " L L H H77
VR1 * . R12-3460-05 Trimming pot. 33k$2 | 1236 H H L L H L
127.3 H H L L L H
ol DTC144TK Digital Liansistor 1318 " q C L L T
Q2 DTAVT4EK Digital transistor - -
Q3 2SC2712(GR) Chip transistor 136.5 H L H H H H
| 1413 H L H H H L
IC1 MNB520 iC 1462 " L " H L "
1c2 MN4094BS Ic 1
L 1814 | H L H H L L
| 1567 H L H L H H
TSU-6 FINE ADJUSTMENT OF TONE FREQUENCY 162.2 H L H L H L
) _ 167.9 H L H L L H
The tone frequency can be tfine adjusted with an interval 1738 . C H L L L
[N \ + 4 >
of.O.o/o step over the rLange of 0 tg 1.b@. Grounq the T1 [ 1790 H C v " N o
{pin 10) and T2 {pin 9) of IC1 to oblain (he desired fre- T2 . L L " H L
auency. 192.8 H L L H L H
—
2035 H L L H L L]
T1 T2 2107 H L L L H H
0% X < 218.1 H L L L H L
[ +o5% | o X 228.7 H L L L L H
' 1.0% X o 2336 H L L L L L
15% ) o) 2418 L H H H | H H
O GND. X . OPE 2503 L H H H H L
Table 3 Table 2 L



TH-25A/A1/E

TSU-6 PC BOARD VIEWS .
Component side view Foil side view

TSU-6 (CTCSS UNIT)

. Component side
TSU-6 CIRCUIT DIAGRAM 100 ¢ Foil side
CTCSS UNIT(X52-3100-00) .
R2 10K RE 2. _]
< A Q1 : DTC144TK 1C1 : MN6520
¥ K 2 E x Q2 ' DTA{14EK IC2 . MN40394BS
: ¢ 0= 5o iv Q3 : 25C2712(GR)
" N | 1) >
[ "~
‘ @
| l x = olmlolr o v|e|m o= ’i; G
= | o Pt b e 0 e B = Y gy
- - 3 W W T e K
a1 T 2 ;;SES? %33"3 U riae Saivia)
GHD 22 ] s 10 2)= . 15
o[ odEH s 1 Ny 23 e ~{oATA ouT ENal .
olo DFT oUT 5 T2f—p LOEK
sl 2:} f: fX OUTIS) - 575: :"'
ot " 2;,) LiM ATT S5k =192
slotig 7] el bt B3 7193
| oo c6 28 NG 1C1 53 n 0 a4
4 c:r l—r?‘J-LIH INT+) 2 rvss
IO .
z|o 5: e "12
1] O o
kel

C10 .00

il




TH-25A/AT/E

TSU-6 (CTCSS UNIT)

TSU-6 PC BOARD VIEWS
Component side view Foil side view

S A
3313k 11L)

TSU-6 CIRCUIT DIAGRAM Wi L Foil side
CTCSS UNIT({X52-3100-00)
| H2 10K RE 2.2K . I
AMA o AM Qi 1 DTC144TK 1C1 . MN6520
> s . X
5.T.N* 3l Sz ls x Q2 : DTA114EK 1C2 | MN4094BS
< © 2 - .
PRORES 2 LN N Lo Q3  25C2712(GR)
z o ¥, N B S
bet R @ T~
T 7 T ' &
+ > | X ,;. icz2
~ gt 2™ | x — Ololoiro olvlm uf- ”
= [E0 P N T R R A R T /]
ST Mol 3 L ouE v T EXD
C';:\‘ e - o 4 s Ed :G;“xJS L 233"~ , -——+——‘2—STROEE veo :6
© O'cno s - Sk T -,:,O Hoama outen ‘i
o] o= T ouT s-e T2l o —{cLock Q5 f——»
8 c»%— Se{Rx outisy 56 = 4 o 06 :2
71 o5 c5 A ze]-'M ATT §5 3 =192 4 or
] Ko TX 00T 54 Q3 aB
T0 - 27 1= 7 10
5 <00 - c6 4] NC 1C1 s3r 7194 asky
4| o l—{ Ly =™ v 82 vSss s’ |
cT - 29 =2
3 o — x .0z2 —{rx ST
2| oty . :«D SrjToTone ek -
1o ST 35 NC . NCF-
i} & REE X o <
P R14 1M ol 5 Eoncw
(=]
: ceorgge S
T

>

18P

: cs




TH-25A/AT/E

® MB-5 (MOBILE BRACKET)/WR-1 (WATERPROOF CASE)

. MB-5 EXTERNAL VIEW WR-1 EXTERNAL VIEW

Q/

MB-5 PARTS LIST

« © New Parts

Ref. No. | New Parts No. Description
Parts

N39-0320-05 Screw sct

N\
N\ — N ™
(]
N
R\
L
=
»\“00%
L
¢

7



TH-25A/AT/E

SPECIFICATIONS

General
Frequencyrange. .. ................ 144 .00MHz — 148.00MHz (TH-25A/AT)
144 00MHz — 146.00MHz (TH-25E)
Signal type . . .. .. F3 (F3E)
Power supply voltage . . . .. .......... DC 6V — 16V (DC IN jack)
Power consumption ... ............. At reception standby ; Approx. BbmA
At battery power save ; Approx. 16mA
At auto power off ; Approx. 6mA
At transmission (5W) ; Less than 1.2A
At transmission (0.6W) ; Less than 0.4A
Antenna impedance .. ... ........... 5082
EXT.MIC impedance . ........ L 2k
Operating temperature . . .. ........... —20°C — +50°C
Dimensions . ... ......... ... 58 (68.5) W x 137.5 {152) H x 29.5 {34.6) D mm
The numbers in the parenthesis include projecticnsgarts.
Weight .. ... .. . 400g (including antenna and Ni-Cd batteries)
Transmitter section
OQUIPUL POWEN . . . . oot Hi; BW, Low; 0.5W
Modulation system . . ... ... ... ... .. Reactance modulation
Max. frequency deviation . . .. .. ... . ... +6kHz
Unwanted reflection .. .............. Less than —60dB
Frequency tolerance . .. .. ... .. ..... Less than £20 x 10 (—10°C ~ + 50°C)
Receiver section
Receptionsystem . . .. ... ........... Oouble superheterodyne
intermediate frequency .. . ... ... ... .. 1st IF ;168.3MHz
2nd IF ; 46bkHz
Sensitivity . . ... 12dB SINAD ; 0.16uV
Squelch sensitivity . .. .. ... .. ... Less than 0.1uv
Selectivity . . ... . ... —BdB at more than 12kHz, —40dB at more than 28kH:
AFoutput. . . ......... ... ... Mdre than 200mwW {88} load, distortion 10%)

Design and specifications subject to change without notice.
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