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GENERAL

INTRODUCTION
SCOPE OF THIS MANUAL

This manual is intended for use by experienced
technicians familiar with similar types of commercial
grade communications equipment. It contains all re-
quired service information for the equipment and is
current as of the publication data. Changes which may
occur after publication are covered by either Service
Bulletins or Manual Revisions. These are issued as
required.

ORDERING REPLACEMENT PARTS

When ordering replacement parts or equipment in-
formation, the full part identification number should be
included. This applies to all parts : components, kits, or
chassis. If the part number is not known, include the
chassis or kit number of which it is a part, and a suffi-
cient description of the required component for proper
identification.

PERSONNEL SAFETY
The following precautions are recommended for

personnel safety :

e DO NOT transmit until all RF connectors are verified
secure and any open connectors are properly termi-
nated.

* SHUT OFF and DO NOT operate this equipment
near electrical blasting caps or in an explosive at-
mosphere.

* This equipment should be serviced by a qualified
technician only.

SERVICE

This radio is designed for easy servicing. Refer to
the schematic diagrams, printed circuit board views,
and alignment procedures contained within.

NOTE

WE CANNQT guarantee oscillator stability when
using channel element manufactured by other than
KENWOOD or its authorized agents.

Version Frequency range Remarks Qr/DAT Battery Charger
K,M,TE IF1 45.05MHz
(TYPE 1) 150~174MHz LOC 45.505MHz O oP oP
K2, M2 IF1 45,05MHz
~ p
(TYPE 2) 136~150MHz LOG 45.505MHz @) OoP 0
Frequency table for using user mode at time of shipment
e K,M,T,E K2, M2
tion ] s By ] QT/DAT SCAN
Freque- (TYPE 1) (TYPE 2)
CH ncy
X 162.000MHz 143.000MHz
1 RX 162.100MHz 143.100MHz = DEL
P 150.000MHz 136.000MHz
2 RX 160.100MHz 136.100MHz = DEL
> 173.975MHz 149.975MHz
3 RX 173.900MHz 149.900MHz = DEL
X
4 AX 162.500MHz 143.500MHz 141.3Hz ADD
X
5 RX 162.550MHz 143.550MHz 151.4Hz ADD
X
6 RX 162.600MHz 143.600MHz 162.2Hz ADD
>
7 RX 162.550MHz 143.550MHz 023N ADD
X
8 RX 162.650MHz 143 650MHz 151.4Hz DEL
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DISASSEMBLY FOR REPAIR

1. Loosen the two screws ( @ ) and remove the frame
assembly from the case.
Note:

The case is stiff because of internal waterproofing. To avoid
marring the set when pulling it out, use a screwdriver covered
with a piece of cloth to depress the + side of the main unit battery
connector and remove the case.

2. Remove the two shield p[até screws ( @ ), the speaker
connector, the three control printed circuit board screws
(®) and the two side switch FPC screws (@ ).

3. Flip over the control printed circuit board and remove the
three connectors (@ ).
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DISASSEMBLY FOR REPAIR

4. Remove the two knobs ( @ ) and the three round nuts
(@) with the rings still attached.
Spread the panel ( ® ) slightly and remove the display
section tabs ( @ ) from the panel grooves ( ® ) and
remove the display. Then remove connector CN451.

5. Remove the final shield plate, remove the two screws
(@), the three TX-RX printed circuit board screws ( ® ),
and the two shield cover attachment screws (® ), and
remove the shield cover. Remove the two antenna co-
axial connector screws (@ ) and remove the seven sol-
dered connections ( @ ).You can now remove the TX-RX
unit.

6. Remove the nine soldered connections ( ) and remove
the shield plate and the final module from the TX-RX
printed circuit board.




INSTALLATION

DRESSING PANEL (ACCESSORIES)

1. Peel off the right-hand side ( the shorter section) of the
brown backing material (@ ) on the back side.

2. In the despression on the TK-250's top side, apply the
adhesive sheet (see Step 1. above) from the left-hand
side, and align it properly. The sheet adhesive is very
strong, so please align carefully.

Press the exposed portion of the adhesive surface firmly
into place (@ ).

3. Peel off the remainder of the brown backing material (® )
on the back side and press ( @ ) the sheet onto the main
unit.

4. Remove the backing material ( @ ) from the front side
and press the dressing panel ( @ ) into place.
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INSTALLATION

DTMF UNIT(KDM-7 Option) ATTACHMENT
METHOD

Keyboard attachment
1. Peel off the right-hand side ( the shorter section) of the
yellow backing material ( @ ) on the back side.

2. In the depession on the TK-250's top side, apply the
adhesive sheet ( see Step 1. above) from the left-hand
side, and align it properly. The sheet adhesive is very
strong, so please align carefully.

Press the exposed portion of the adhesive surface firmly
into place (@ ).

3. Peel off the remainder of the yellow backing material( © )
on the back side and press ( @ ) the sheet onto the main
unit.

4. Remove the backing material ( @ ) from the front side %
and press the keyboard ( ® ) into place. . : %
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INSTALLATION

Keypad attachment method

5. Loosen the two screws ( @ ) on the underside of the
frame assembly and remove the frame assembly from
the case.

Note:

The case is stiff because of internal waterproofing. To avoid
marring the set when pulling it out, use a screwdriver covered
with a piece of cloth to depress the + side of the main unit battery
connector and remove the case.

6. Remove the two screws ( @ ) and remove the shield
plate.
Insert the keypad flat cable into the connector(CN204),
fold the flat cable as shown in the figure, so that the
cushion is inserted ( @ ), and with the keypad bent back
out of the way, press it into place.

Cushion

7. While pressing on the flat cable of the keypad, bend it
under the shield plate, " sandwich " it there, replace the
shield plate and tighten the screws.

Peel off the keypad adhesive's backing material ( @ ),
align the projections atop the shield plate with the holes
(11) in the keypad, press it firmly into place and return
the frame assembly to the case.
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Self programming mode

1. Modes User mode _| Clear function
- Test mode | Channel-setting mode
Function-setting mode
Channel No. Tuning mode
L PC mode Clone mode
Mode Function
User mode Normal use
Clear function Initializes the function and ch contents.
Channel-setting mode The dealer sets each channel in this mode.
Function-setting mode The dealer sets the functions in this mode.
Tuning mode The transceiver tuning in this mode. Realignment method refer to ADJUJSTMENT.
PC mode Destination data, function data, and channel settings are transferred from or to an IBM PC.
Clone mode Destination data, function data, and channel data settings are transferred from or to another
transceiver.
2. Self programmnig

When conducting self programming (clear function mode , channel setting mode, function setting mode, ) , please remove the TX-RX
unit (B/3) chip jumper(R332).

Note :

Self programming is 32ch model setting function for
one without FPU.

Setting methods are follows 4-1, 4-2, 4-3. Other func-
tions can't be used on self programming .

]

#

5 2
3. How to enter each mode s
Mode Operation
User mode Power ON
Test mode [LAMP] + [D/A] + Power ON (two seconds)
PC mode [LAMP] + [LO] + Power ON (two seconds)
Clone mode [PC Mode] + [D/A]
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4. Test mode

In the test mode, the dealer initializes E2PROM data, and tun- 2) If the [LAMP] key is held down and the [LO] key pressec

ing the trsansceiver and sets functions and channel data. when SEL is displayed, E2PROM data (except destinatior

@ Procedure data) is initialized. When the [LO] key is pressed, the tuning
1) Press LAMP, D/A together and turn power on. Hold LAMP mode is entered. When the [TA] key is pressed, the sel
and D/A until * SEL " appears on LCD. programmnig mode(function-setting mode) is entered

When the [D/A] key is pressed, the self programming

Test mode display mode(channel-setting mode) is entered.

7 ¢ (LO)
[LAMP]
D/A A

LO] [D/A] [TA] ‘ Channel No.
T s [ e P s : [SCN]
! y Y ; Y
! ‘ Clear functior\J [ihannel—selting mode ‘ | Function-setting mode | ; ‘ Tuning mode ‘
: Self programmnig mode :

4-1 Self programming mode (Clear function) Test mode <
The clear function initializes the memory before the dealer

3

/

[O/A)

sets functions and channels. The memory is not initial- I
ized at the factory. If the [LAMP] key is held down and
the [LO] key pressed in the test mode, the memory is
initialized(then display indicate CLR while it is being | ¢ (PTT]
cleared), and the test mode returns. ‘

l‘ ‘ Channel setting ‘

K

. Receive frequency setting ‘

4-2 Self programming mode(Channel-setting mode) ¢ [PTT)
In the self programming mode(channel-setting mode), the [ 2. Receive signalling setting
receive frequency, receive signaling, transmit frequency,
and transmit signaling for each channel are set. [PTT]

i

NOTE : [
Self programming mode is function for 32ch model.
When entered Self programming mode, channel setting v [PTT]
has been 32ch. To 160ch version , set on for using FPU. 4. Transmit signaling setting ‘
1) Receive frequency setting mode '
If there is no data stored in the E?PROM , " - - — - — “is ¢ (P11
displayed. If the [LO] key is pressed, the initial frequency
is displayed. If there is data stored in the E?°PROM, the

3. Transmit frequency setting |

o

SCAN Delete/ Add for each channel

frequency is displayed. . + E
If the [TA] key is pressed, the step changes between 5 6. Busy channel lockout
kHz and 6.25kHz. (Initial value : 6.25kHz) ¢ PTT]
If the channel selector is turned, the frequency changes

in steps. If the [LAMP] key is held down and the channel T N

selector turned, the 1MHz digit is incremented or decre- T [PTT]
ment. If the [PTT] key is pressed, the display frequency 8. Beat shift

is written into the E?PROM, and the receive signaling setting

mode is entered. l (PTT]

2) Receive signalling setting mode YES [D/A]
If there is no data stored in the E2PROM , " - — — " is disp‘g“%ode
displayed. If the [LO] key is pressed, the initial QT value :
of " 67.0 " is displayed. If the [LO] key is pressed again, NO
the inital DQT value of " 023N " is displayed. If there is CH No. Ch No. + 1J
data stored in the E2PROM, the signalling is displayed. 7 y

10 [PTT]
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REALIGNMENT

If the [TA] key is pressed :
QT  : the mode changes between the EIA mode and
the fine tuning mode.
DQT : the variable digit changes from the third to
the second to the first and back to the third.
Selection in the standard table
023,024 .00
Selection at every step
777+ 000 += 001 +— .......007 = 010+ _.......
If the [D/A] key is pressed :
QT : Nothing changes.
DQT : The mode changes between normal and in-
verse.
If the channel selector is turned :
QT  : The frequency changes.
DQT : The code changes.
If the [PTT] key is pressed, the display signalling is writ-
ten into the E2PROM, and the transmit frequency setting
mode is entered.
3) Transmit frequency setting mode
If there is no data stored in the E2PROM , " — — — — — "is
displayed. If the [LO] key is pressed, the receive frequency
for that channel is displayed. If there is data stored in the
E2PROM, the frequency is displayed.
If the [TA] key is pressed, the step changes between 5kHz
and 6.25kHz. (initial 6.25kHz)
If the channel selector is turned, the frequency changes
in steps. If the [LAMP] key is held down and the channel
selector turned, the 1MHz digit is incremented or
decremented. If the [PTT] key is pressed, the display fre-
quency is written into the E?’PROM, and the transmit sig-
nalling setting mode is entered.
4) Transmit signalling setting mode
If there is no data stored in the E?2PROM, " - - - " is
displayed. If the [LO] key is pressed, the intial QT value
of "67.0" is displayed. If the [LO] key is pressed again,
the initial DQT value of "023N" is displayed. If there is
data stored in the E2PROM, the signalling is displayed.
If the [TA] key is pressed :
QT  : The mode changes between the EIA mode
and the fine tuning mode.
DQT : The variable digit changes from the third to
the second to the first and back to the third.
Selection in the standard table
023,024 .........
Selection at every step
777+ 000 < 001 += .......007 += 010 «— ........
If the [D/A] key is pressed :
QT : Nothing changes.
DQT : The mode changes between normal and in
verse.
If the channel selector is turned :
QT : The frequency changes.
DQT : The code changes.
If the [PTT] key is pressed, the display signalling is writ-

ten into the E2PROM , and the receive frequency setting
mode is entered.

5) SCAN DELETE/ADD activity
When the channel selector is turned, the display changes.
DEL < ADD

6) Busy channel lockout
When the channel selector is turned, the display changes.
OFF «= ON

7) RF power activity
When the channel selector is turned, the display changes.
He+ M+ L

8) Beat shift activity
When the channel selector is turned, the display changes.
ON +—=OFF

When 32channels have been set, "END" is displayed. If

the [D/A] key is pressed while "END" is beeing displayed,

the test mode returns (SEL is displayed). If the [PTT] key
is pressed , the receive frequency setting mode for one

channel is entered.

1"
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REALIGNMENT

4-3 Self programming mode(Function-setting mode)

Test mode <

I

1. Destination set
| P

2. Battery saver
v P

3. Time-out timer
. T

4. Scan
vy [P

5. Delate/ Add activity
y P

6. Talk arround activity |
y P

7. Power select activity
| Pm

8. Monitor mode set |
| P

9. Beep mode set
I

[PTT] [TA]
END >

In the self programming mode(function-setting mode), the
functions are set in the order listed below. When the [PTT]
key is presed, the displayed data is written into the
E?PROM, and the next item can be set.
® ( ): Initial value
1) Destination set
When the channel selector is turned, the display
changes.
LUHH +—+UHF2+=UHF3+=>UHF4+=>VHF1 +—=VHF2 ~|

Destination setting configuration

Code Band Frequ:ancy IF Frequency | Heterodyne
version
0 UHF 450 ~470 45.05MHz LOWER
1 UHF2 470~490 45.05MHz LOWER
2 UHF3 490~512 45.05MHz LOWER
3 UHF4 406~430 45.06MHz LOWER
4 VHF1 150-174 45.05MHz UPPER
5 VHF2 136~150 45.05MHz UPPER *

2) Battery saver
When the channel selector is turned, the display
changes.

[ OfF eriSex M= LIOFR—

3) Time-out timer
When the channel selector is turned, the display
changes.
30++60++90+=+120++150+>180++210+>240
+—270+>300(60) <——-]

4) Scan
When the channel selector is turned, the display
changes.

P OER SCAN(SCAN) ~—

5) DELETE/ADD
When the channel selector is turned, the channel
changes.

r D/A1 «—+ D/A2 +— OFF(D/A2) ‘—‘

6) Talk around activity
When the channel selector is turned, the display
changes.

rTA +— OFF(TA) *—‘

7) Power select activity
When the channel selector is turned, the display
changes.

r’ LO <= OFF(LO) -—‘

8) MONITOR mode set
When the channel selector is turned, the display
changes.

|—'OFF4—~ SIG1 +— SIG2 SQL<—‘

9) BEEP mode set
When the channel selector is turned, the display
chahges.

[ ON « OFF(ON) =——

When the all the items have been set, " END " is dis-
played. If the [PTT] key is pressed, item 1(Destination
set) appears again. If the [TA] key is pressed, the test
mode returnes (SEL is displayed).

5. Tuning mode

Setting method refer to ADJUSTMENT.
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6. PC mode

e Preface

@ Hold down the [LAMP] and [LO] keys, and tun the POWER

The TK-250 transceiver is programmed by using a personal
computer, programming interface (KPG-22) and program-
ming software (KPG-23D).

The programming software can be used with an IBM PC or
compatible. Figure 1 shows the setup of an IBM PC for pro-
gramming.

¢ Connenction procedure
@ Connect the TK-250 to the personal computer with the in-

terface cable.

» KPG-22 description

(P.C. programming interface cable: Option)

The KPG-22 is required to interface the TK-250 to the com-
puter. It has a circuit in its D-subconnector (25-pin) case that
converts the RS-232C logic level to the TTL level.

The KPG-22 connects the side panel jacks of the TK-250 to
the computers RS-232C serial port.

Programming software description

The KPG-23D Programming Disk is supplied in 5-1/4" and
3-1/2" disk format. The Software on this disk allows a user
to program TK-250 radios via Programming Interface cable
(KPG-22).

switch on. (Hold down the [LAMP] key for at least two sec-
onds.) When the PC mode in entered, "-PC-" is displayed
on the LCD.

When data transmitting from transceiver the red LED goes
on.

When data receiving to transceiver the green LED goes on.

Notes:

Do not connect the interface cable in the normal receive
mode.

The data stored in the personal computer must match VHF,
UHF, and IF when it is written into the E2PROM.

Do not press the [PTT] key during data transmission or
reception.

Change the TK-250 to PC mode. then plug in.

Programming with IBM PC

If data is transferred to the transceiver from an IBM PC with
the KPG-23D, the destination data (basic radio information)
for each set can be modified. Normally, it is not necessary to
modify the destination data because their values are deter-
mined automatically when the frequency range (frequency
type) is set.

The values should be modified only if necessary.

Data can be programmed into the EPROM in RS-232C for-
mat via the SP MIC plug.

In this mode the PTT and CLN lines operate as TXD and
RXD data lines respectively.

( KPG-23D Instruction Manual )
Parts No: B62-0476-08

13
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7. Clone Mode

Enter from PC mode while pressing D/A key.

In the clone mode, two transceivers are connected together
and the contents of the E2PROM of one transceiver are cop-
ied to the E°PROM of the other.

The optional KCT-8 is used for cloning. For the connection
method, see Figure 2.

REALIGNMENT

(r KCT-8 “\\
J 2
Fig. 2
° Procedure _
@ Connect the two TK-250 transceivers in the clone mode onds) the E2PROM copying ends, and “"END” is displayed on
with the KCT-8 Interface cable. transmission side LCD. The ON AIR indicator on the trans-
@ On the data reception side, while depressing the [LAMP] mitter goes off.
and [LOJ keys, turn the power switch ON to enter the PC @ If the [SCAN] key is pressed while END is being displayed ,
mode (the [LAMP] key remains illuminated for two seconds). “— C-"is displayed again, and cloning is made possible.
Additionally, on the data tmansmission side, press the [D/A] Notes:
key to enter the clone mode ; " -C- " appears on the display. e VHF, UHF, and IF must match.
® When the [MONI] key on the transmitter is pressed, the e Do not press the [PTT] key during data transmission.
E?PROM data is copied, and the ON AIR indicator lights. The e The TK-250/350 cannot be cloned with any other models.

state of the receiver does not change. After (about 40 sec-

14
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8. User mode

In the user mode, the user uses the transceiver.
To enter this mode, switch the power on in the use mode.
* Initial state

Function/state Power on Initial value
Transmit/receive mode Receive -
CH Backup Lowest channel memorized
MONI OFF -
LAMP OFF -
Power Backup Each CH setting
SCAN OFF -
D/A Backup All channels DEL
TA Backup OFF
* Functions 1) Talkaround
Encoder : Channel up/down The talkaround function is used to transmit data with the
MONI : MONI on/off receive frequency and receive signaling. The talkaround is
TA : The talkaround is turned on or off each time turned on or off each time the [TA] key is pressed. It does
the key is pressed. not work during scanning. The talkaround is turned off if the
D/A : Scan delete/add change channel is changed with the encoder or if scanning starts.
The talkaround function can be selected in the self program-
ming mode(function setting mode).
r‘ Talkaround off !4—4 Talkaround on }4-‘
Mode Function
Talkaround off and PTT Transmit with the transmit frequency and transmit signaling.
Talkaround on and PTT Transmit with the receive frequency and receive signaling.

15
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CIRCUIT DESCRIPTION

1. OVERVIEW

The KENWOOD model TK-250 is a VHF/FM hand-held

transceiver designed to operate in the frequency range of
150 to 174 MHz. The unit consists of a receiver, a transmit-
ter, a phase-locked loop (PLL) frequency synthesizer, power
supply circuits a control unit, a display unit.

2. CIRCUIT CONFIGURATION BY FREQUENCY

The receiver is a double-conversion superhetrodyne with
a first intermediate frequency (IF) of 45.06MHz and a second
IF of 455kHz. Incoming signals from the antenna are mixed
with the local signal from the PLL to produce the first IF of
45.05MHz.

This is then mixed with the 45.505MHz second local 0s-
cillator output to produce the 455Hz second IF. This is de-
tected to give the demodulated signal.

The transmit signal frequency is generated by the PLL
VCO, and modulated by the signal from the microphone. It is
then anplified and sent to the antenna.

CF
455kHz
ANT
7 TXRX : 150~174MHz KM, T, E
X TX,RX : 186~150MHz K2,M2
MCF
ANT RF : (Ei) , ' | aF
W i \ IF SYSTEM o Cq sP
I i
45.05MHz Hf; 45.505MHz
195.05~219.05 : KM, T, E
7y = 181.05~195.05 : K2,M2 =y =
—1 AmP [ AMP | veo [ AMP MIG
150~174MHz KM, T, E
136~150MHz  K2,M2
Fig. 1 Frequency configuration
3. RECEIVER SYSTEM ltern Rating

The receiver is double conversion superhetrodyne, de-
signed to operate in the frequency range of 150 to
174MHz(K,M) and 136~ 150MHz(K2,M2).

3.1 Front-end RF amplifier

An incoming signal from the antenna is applied to an RF
amplifier (Q17) after passing through a transmit/receive switch
circuit (D8 and D9 are off) . After the signal is amplified, the
signal is filtered by a Band-shift type band-pass filter to elimi-
nate unwanted signals before it is routed to the first mixer.

3.2 First mixer

The signal from the RF amplifier is heterodyned with the
first local oscillator signal from the PLL frequency synthe-
sizer circuit at the first mixer (Q14) to become a 45.05MHz
first intermediate frequency (1st IF) signal. The first IF signal
is fed through two monolithic crystal filters (MCFs : XF1) to
further remove spurious signals.

45.05MHz

+7.5kHz or more at 3dB
+22kHz or less at 2.5dB
1.0dB or less

4dB or less

80dB or more within £910kHz
(Spurious : 40dB or more)

800Q/2pF

Nominal center frequency
Pass band width

Attenuation band width

Ripple

Insertion loss

Guaranteed attenuation

Terminating impedance

XF1:L71-0409-15(Except T)

ltem Rating
Nominal center frequency 45.05MHz
Pass band width +3.75kHz or more at 3dB

Attenuation band width +14.0kHz or less at 40dB
Ripple 1.0dB or less
Insertion loss 4dB or less

80dB or more within +1000kHz
(Spurious : 40dB or more)
200Q/7pF

Guaranteed attenuation

Terminating impedance

XF1:L71-0461-05(T)
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3.3 IF amplifier

The first IF signal is amplified by Q10, and then enterd IC2
(FMIC). The signal is heterodyned again with a second local
oscillator signal within 1C2 to become a 455kHz second IF
signal. The second IF signal is fed through a 455kHz ce-
ramic filter to futher eliminate undesired signals before it is
amplified and FM detected in IC2.

3.4 Audio ampilifier

The recovered audio signal obtained from IC2 is amplified
by IC208 (1/2)(control board), low-pass filtered by 1C205 (2/
2), high-pass filtered by 1C205 (1/2) and band-eliminate fil-
tered by 1C211 (1/2). The audio signal is then passed through
an audio frequency switch (Q204) and de-emphasized by
IC211 (2/2). The processed audio signal passes through an
audio volume control and is amplified to a sufficient level to
drive a loud speaker by an audio power amplifier (1C222).

3.5 Squelch and mute

The output signal from the squelch circuit, which consists
of IC208 (2/2) and Q203, is applied to the microprocessor.
The microprocessor passes information to the shift registor
(IC213) and it controls the mute control lines (AF MUTE and
AC) according to the input signal (noise pulse) and the mi-
croprocessor task condition.

TK-250

Item Rating
Nominal center frequency 455kHz
6dB band width +6.0kHz or more

40dB band width

+12.5kHz or more

Ripple

1.5dB or less (455kHz+4.0kHz)

Guaranteed attenuation 27dB or more within fo+100kHz
Insertion loss 6dB or less
Terminal impedance 1.5kQ

CF1,2: L72-0927-05(E )

Item

Rating

Nominal center frequency

455kHz

6dB band width

+4.5kHz or more

40dB band width

+11.0kHz or more

Ripple

2.0dB or less (455kHz+3.0kHz)

Guaranteed attenuation

25dB or more within fo+100kHz

Insertion loss

6dB or less

Terminal impedance

1.5kQ

CF1,2:L72-0922-05(T)

1C208(1/2) 1C208(2/2) Q203
i fi
ftem Rating Lill AP HPF | cuP 20
Nominal center frequency 455kHz
6B band width +7.5kHz or more CPU
40dB band width +15.0kHz or more 221
Ripple 2.0dB or less (455kHz+5kHz)
Guaranteed attenuation 25dB or more within fo+100kHz
Insertion loss 6dB or less
Terminal impedance 1.5kQ 1C213
CF1,2 : L72-0906-05 (Except T, E) AF MUTE OUTPUT
AC <= EXPANDER -
ANT Fig. 3 Squelch and Mute
D4,5,6
D8 D7,L17 Q7 19,10,12 Q14 XF1 Q10 1C2
BPF RF AMP BPF 1st MIX MCF 1stIF MIX,DET,IF
DET
ANT e
SW i A [ > =/ \ [\ —" > .
xe 55 | E—- cr12
T
1st LOCAL 2st LOCAL
DET OSC(PLL) 0sC
1C208(1/2) 1G205(2/2) IC205(2/2) 1C211(1/2) Q204 1C211(2/2) 1C222 Q210 SP
AF AMP LPF HPF BEF DE-EMP AF PA
— - AF o | AF | > D:
[_ ¥ SwW VOL U

Fig. 2 Receiving system
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CIRCUIT DESCRIPTION

4. TRANSMITTER SYSTEM

4.1 Microphone amplifier

The signal from the microphone is high-pass filtered by
1C207 (1/2), passed through microphone mute circuit (Q202),
limited and pre-emphasized by 1C207 (2/2), before being
passed to the low-pass filter network (IC216).

4.2 Modulator

The output of the low-pass filter network (IC216) is passed
to the D/A converter (IC206) for maximum deviation adjust-
ment and the summing amplifier (IC201 2/2) before being
applied to a varactor diode (D504) in the voltage controlled
oscillator (VCO) located in the frequency synthesizer section.

1 DC!
ot 1c207
(2/2) 1216
c240 5 7 R252 €257 R263 R268 S 172)
o 1 3 S €264 R241 N > oy et [ g, ™ lm > I~
: b 5 8 [=] =y -
Microphone el 0202 - NJ_ & o 2¥)4
1c207 ot S 3% 8
3 d @ L
(172) st 5[ ST @z §§ §¥ . 5
T C266 T
AW © = 1k
R22 -
8 S 1c218
. s =
Ic223 g B LI o ”
TONE(TX) i l172) ARD ST
EMT
1C206
D/A 276
Q504 (ADJ)
EMT il
R219 8 6 R224 3
T i voz2 a0
<3 T =
1c201 T
(2,2)
D501
D504

Fig. 4 Microphone amplifier , modulator
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CIRCUIT DESCRIPTION

4.3 Driver and final power amplifier

The transmit signal is directly generated by the VCO. The
transmit signal obtained from the VCO buffer amplifier Q12,
is amplified by Q15, to approximately 2dBm. This amplified
signal is passed to the power module(IC5). The power mod-
ule consist of a 3-stage amplifier and is capable of produc-
ing up to 4.8W .

4.4 ANT switching

The power module output signal is passed through a 3-
stage low-pass filter network and a transmit/receive switch-
ing circuit before it is passed to the antenna terminal. The
transmit/receive switching circuit is comprised of D8 and D9.
D8 and D9 are turned on (conductive) in transmit mode and
turned off (isolated) in receive mode.

4.5 Automatic power control and transmitter output
level switch

The automatic power control (APC) circuit stabilizes the
transmitter output power at a pre-determined level by sens-
ing the collector current of the final amplifier transistor in the
power module. The voltage comparator (IC4) compares the
voltage obtained by the above collector current with a refer-
ence voltage, set using the microprocessor and Q18. An
APC voltage proportional to the difference between the
sensed voltage and the reference voltage appears at the
output of IC4. This output voltage controls Q16, which in
turn controls the voltage at pin 2 of the power module, which
keeps the transmitter output power constant. The transmit-
ter output power can be varied to 1W or 2W by the micro-
processor, which in turn changes the reference voltage of
IC4, and hence the output power.

IC5

RF POWER AMP

DRV 1

AMP 4

Q12 ce2 ces Q15 __ CI1S
— *

Erom RT4 C47

TX VCO T‘—‘
o
o
’lu

wlo
-+ o
ry o
BUFF
AMP

C104 C108 cC113

RET

(Drive and final power amplifier, ANT switching, APC and transmitter
output level switch)

ca7t

+—a—i

1C4
CURRENT
DETECT

2 4

3

€ ’_.[
w
o~
lu

Q18
PC
KEY
(APC) L
Q18

Fig. 5 Transmit power system
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CIRCUIT DESCRIPTION

5. PLL FREQUENCY SYNTHESIZER
51 PLL

The frequency step of the PLL circuit is 5 or 6.25kHz. A
12.8MHz reference oscillator signal is divided at IC3 by a
fixed counter to produce the 5 or 6.25kHz reference fre-
quency. The VCO output signal is buffer amplified by Q13,
then divided in IC3, by a dual-modules programmable counter
in this case. The divided signal is compared in phase with
the 5 or 6.25kHz reference signal in the phase comparator
also in IC3. The output signal from the phase comparator is
low-pass filtered and passed to the VCO to control the oscil-
lator frequency.

5.2 Voltage controlled oscillator(VCO)

The operating frequency is generated by Q504 in transmit
mode and Q505 in receive mode. The oscillator frequency is
controlled by applying the VCO control voltage, obtained from

the phase comparator , to the varactor diodes ( D501 in
transmit mode and D502 and D503 in receive mode). The T/
R pin in set high in receive mode causing Q501 and Q502 to
turn off Q504, and turn on Q505, and is set low for transmit
mode. The outputs from Q504 and Q505 are amplified by
Q503 and outputed to the buffer amplifiers.

5.3 Unlock detector

If a pulse signal appears at the LD pin of IC3, an unlock
condition occurs , the DC voltage obtained from Q9 and
Q11, causes the voltage applied to the UL pin of the micro-
processor to go low. When the microprocessor detects this
condition, the transmitter is disabled by ignoring the push-
to-talk switch input signal.

P,
oz AF BUFFER AM

— i —

ﬂ

P — — i —  — — — — — — — — — — —
| e 15 83
E o =]
! 2609 cezr| (=L 0,
= 2 bt
| Lso1 D501 wor | B3 & q504 ulo
= o " HH L il
| N 2 s
I 8 B T8g 3 o
. °
| 3 : «
LT ¥ L3
bivicd iz L”
4 ©
L 2 2% 7] ' b
w [-]
= mr i nr
pt ]
= w
= - =
1502 D502 ceos % 8
bot W

RE0§

%i éi
b d

c80]
0
0603
F—u—
L

ce12 | CE1

l% i

m7

ear
cas A9
4l
=
s
=
o
=1
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-
o
z
H
= )
Z B g
=
n
RS 32
F
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Fig .6 PLL frequency synthesizer
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6. POWER SUPPLY CIRCUIT

6.1 Power switching 6.2 Battery saver

A 5V reference voltage is derived from an external power If no activity is detected(squelch closed) on the channel,
supply or internal battery by IC1. This reference is used to the units enters into the battery save mode controlled by the
provide a 5V supply in transmit mode [5T] , and a 5V supply microprocessor and shift registor. In this mode, SAVE line is
in receive mode [5R] and a 5V supply common in both modes set low, causing Q4 to disable [5SV].

[5C] and [5SV] based on the control signal sent from the
microprocessor or shift register. IC203 and 1C204 in the con-
trol unit provide a 5V supply for the control and display cir-
cuits.

B
l [ 4 — 5T

—
TX-RX section -

£a
_
L KEY (APC)
¢
T T T KEY

RIPPIE

ol ok .
l 58V (VCO)

o @
o o
T/R
a
Power supply
SB ' 5M(Analog)
.3 Le
o o
(&} lo
EM(DIgltal)

Fig .7 Power supply circuit
(Power switching, battery saver)
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7. CONTROL UNIT

The control unit consists of microprocessor 1C221 and its
peripheral circuits. It controls the TX-RX unit and transfers
data to and from the display section. The CPU (IC221) mainly
performs the following :

1) Switching between transmission and reception by PTT

signal input.

2) Reading channel, frequency, and program data from

IC212, 220.

3) Sending frequency program data to the PLL.

4) Controling squelch ON/OFF by the pulse signal input

from the squelch circuit.

5) Controling the audio mute circuit by decode data in-

put.

6) Transmiting encode data.(QT, DQT)

7) Sending serial data to output expander (IC213) to con-

trol various function in the unit.

22

7.1 QT, DQT encode

The QT, DQT encoder tone is set by the data from the
microprocessor(IC221). The QT, DQT tones are applied to
the VCO and VCXO (X1} after passing through the D/A con-
vertor (IC206) for tone deviation adjustment and the sum-
ming amplifier (IC201).

7.2 QT,DQT decode

A part of the recovered audio signal obtained at the am-
plifier 1C208 (1/2) are the QT and DQT tones and are low
pass filtered by IC214 (1/2) and passed to the microproces-
sor for decoding.

BUFF 1C206
C258 AMP vo3 10
— D/ A 9
:(1:2? Lo LB R B1ASZ
BIAS2 R2B1 R258 AZEEB
HZ‘55 1 3 1B]VREF b R216 R.lez o > A
3 1czo
T SUM
(252) 1€205
5 R219
g Reaw: | T T
4 Vo2 Wil 13
x to TX vCO
5MT
g C238 R230
ni
@ | R220 -
~g DET
& R232 -
ft————————to VCXO(X1)
) LSD IN
to CPU(IC22

L. 8 D(QT. DQT)
from CPU(1C221)

Encode circuit

Decode circuit

Fig. 8 QT, DQT encode, decode

7.3 CPU clock shift

When the CPU (IC221) 12MHz clock (X202) high frequency
(actually the integral double high frequency of BMHz because
it is halved) is multiplexed with the reception frequency, it
becomes an internal beat signal, supressing the signal sen-
sitivity. To prevent this, by turning Q209 ON, the clock
frquency is shifted (about 4kHz).

(Shift ON/OFF can be set through programming.)

1cz2z21
=
- P
3:: 24 x1 cpPy
“ 251 x7
=

Fig. 9 CPU clock frequency shift
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8. DISPLAY CIRCUIT

The display circuit consists of the CPU, LCD, and periph-
eral circuits. The CPU (IC451) mainly controls the following
functions :

1) Transmitting the ON/OFF serial data signal from the
SCAN switch, D/A switch, TA switch, LO switch and
rotary encoder (channel selector) to the control unit.

2) Receiving the serial data signal from the control unit
and displaying the data on the LCD. The LCD contains
the 13-segment display and BUSY, CALL, SCAN, and
other indicators. Controls the LEDs (TX, BUSY LAMP).

3) When the power is initially turned on, the reset circuit
(IC452) resets both the display CPU (IC451) and the
main CPU (IC221).

KEY PAD{(OPTION)

9. DTMF

9.1 DTMF encode

Once a signal is passed from the DTMF keypad to the
microprocessor. The microprocessor passes this informa-
tion to the DTMF encoder (IC219) for encoding. The en-
coded signal is then passed to 1C206 (D/A convertor) for
DTMF deviation adjustment. This signal provides a TX DTMF
tone and a RX DTMF tone. The TX DTMF tone is passed to
the pre-emphasis circuit (mic. amplifier) and then to the VCO.
The RX DTMF tone is passed to the de-emphasis circuit,
audio power amplifier and then to the speaker.

9.2 DTMF decode

The DTMF input signal from the DET line passes through
the low pass filter (IC205 2/2) and is then passed to 1C218,
DTMF decoder. The decoded information is then processed
by the microprocessor.

D/A
(ADJ)

—=to MICAMP, (TX TONE)
(el
= to DE, EMPHASIS(RX TONE)
3] [c] DTMF
ENCODE
O @O ™ 1€219
: oco |4
| R — TON oct 3 EDI‘E
— T % £
8
SDA
X201 o
| 3, 5BMHz
] L e L ) c274
Y Looooo oo 1k
Y sreexoss
I opygyvuLy DTMF
déd8cbosan DECODE
PO -
L
10 o
CPU X1 g
e DFDV
DT3  DTO
R212
‘ ‘ : ore  am | w——a—from 1C208(1/2)
w
™
o

Fig. 10 DTMF. encode, decode
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EN1
KEY
DKEY1
DKEY2
DKEY3
DKEY4
DKEY5
DKEY6
DKEY7
DKEY8
NMI
D.RXD
HSDIN
DFDV
TEST
PTl
D.TXD

SHIFT

SEMICONDUCTOR DATA

Main microprocessor: 78312AGF3553BE (IC221)

@ Pin connection

WRPRO
DATA2

QT/DAQT

é"“ -—
S8al L2
<FE < OW
oO0Owownaon
o
8838882858838
iS<<<<<>004a0404
TTT?TTOOTTOOO
T OO0 — O G OO WS MmN
(<o (o T {o T {o I (o TN To TRNTo NN o RN TS RN To NTo RN o I F ol
P06 Q=—o 1 51 o AD1
P07 0e— 2 50 o ADO
P10 o= 3 49 O ALE
P11 o=—e] 4 48 O WR
P12 0= 5 47 [ ©RD
P13 o= 5 46 —O RESET
P15 0—»| g 44 2‘“5
P16 o— 9 43 i1;
——0 A1
P17 o—{ 10 42
P20 o 3 78312AGF3553BE 41 F—oa12
P21/INTO O—] 5 40 oAt
P22/INT1 o— 13 39 —0C A10
P23/INT2 O—={ 14 38 © A9
P24 0w 15 37 © A8
P25/PTT o—{ 1g 36 —=C P37
P26/D.TXD O=— 47 35 =0 P36
p27 0—= 1g 34 [HOP35
RFSH o=— g 33 [HOP4
O~ OO < W0 O M~NOG o~
[V I oY I o VIR oV I o VIR oV I W A N IO oV Y I 5 T 0 T ]
llllollllllll
SrIBxNBSzY2L
o oo ';'q:{{( T =
>
<
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= 3 ZI- R




TK-250

SEMICONDUCTOR DATA

@ Pin function
Pin No. Pin Name Port Name {[o] Function
1 P06 EN1 O D/A converter enable output.
2 PO7 KEY O T/R (Transmit Active “'Low"’).
3 P10 DKEY1 IO Key Pad Row-1.
4 P11 DKEY2 /O Key Pad Row-2.
5 P12 DKEY3 11O Key Pad Row-3.
6 P13 DKEY4 /O Key Pad Row-4.
7 P14 DKEYS I Key Pad Column-4/DTMF Decode data-0.
8 P15 DKEY6 | Key Pad Column-3/DTMF Decode data-1.
9 P16 DKEY7 | Key Pad Colurmn-2/DTMF Decode data-2.
10 P17 DKEY8 | Key Pad Column-1/DTMF Decode data-3.
11 P20 NMI | GND.
12 P21/INTO D RXD | For display serial (RX) data input.
13 P22/INTH HSDIN I High speed decode deta input.
14 P23/INT2 DFDV | DTMF decode detect input.
15 P24 TEST 11O Data output with programming.
16 P25/PTT PTT | PTT/program RXD.
17 P26/D.TXD D TXD 0] For display serial (TX) data output.
18 pa7 | GND.
19 RFSH SHIFT O System clock shift control output.
20 P30 saL I Noise pulse input.
21 P31 MON | MONI switch input.
22 P32 uL | PLL unlock detect input.
23 P33 LAMP | LAMP switch input.
24 X1 — 12.000MHz (system clock).
25 X2 — 12.000MHz (system clock).
26 Vs — GND.
27 ANO LSDIN | Low speed data input.
28 AN | Open (not used).
29 AN2 BATT | BATT check input. <
30 AN3 SELF | SELF programming protect input.
3 AVrer — +6V.
32 AVss — GND.
33 P34 QT/DAT O Low speed data (signalling) output.
34 P35 O Open (not used).
35 P36 DATA2 I/O Serial E°PROM data output / input / Tone generater data output.
36 P37 WRPRO O Parallel E2PROM write protect output.
37-44 AB-A15 — AB~A15 address bus.
45 EA — External access.
46 RESET — Power on reset.
47 RD = Read [bus].
48 WR — Write [bus].
49 ALE — Address latch.
50~57 ADO ~AD7 — ADO~AD7 address/data bus.
58 Voo — GND.
59 POO PEN 0 PLL enable output.
60 PO1 SCL @] Serial clock output.
61 PO2 DATA1 O PLL data output / Shift register data output / D/A converter data output.
62 P03 STB O Shift register strobe output.
63 PO4 CT (DO) O Voice scrambler data output.
64 P05 DATA (D1) O Voice scrambler data output.
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Display microprocessor: 75308BGK739BE9 (IC451)

@ Pin connection

RESET

80 —=° 311

79 —>C s10
78 —=0 g0
77 —=0 38
76 F—=0 g7
75 —=0 355
74 —=0 85
73 b—=0 54
72 l——m 53

7 —w0 52
70 —e=o0 81
69 }—=0 S0

68 je—0

67 pa—e=0 P73
66 j=—=0 p72

65 js—=0 P71

64 f=—s0 P70

62 jlw—e=0 PB2
61 fa—e0 PH1

63 j=—=0 P63

S$12 o=— 4 60 pe—s=0 PBO/KRO
813 o=— 2 O 59 [+—0 X2
S14 o=— 3 58 [*=—=0.X1
S15 oe—o7, 4 57 O NC
S16 0=— 5 56 [ O XT2
S17 o=— ¢ 55 [*—C XT1
$18 o=— 7 54 |——0 VDD
S19 oe— g 53 [+ ™2 P23
S20 o=—| 9 52 [+—™0Ppa2
821 o=— 51 =0 P31/SYNC
. 2 75308BGK739BE9 % le=somunence
§23 O=— 45 49 [=—=0 P23/BUZ
$24/BP0 0=— 13 48 [*=0 P22/PCL
S25/BP1 O<—{ 14 47 =0 P21
S26 o=—o/ 15 46 [*=° P20/PTO0
827 o=— 15 45 [*—C P13/TI0
S28 O=—{ 47 44 [0 P12/INT2
S29 O=— 4g 43 =0 P11/INT1
$30 o=— 19 42 [=—0 P10/INTO
S31/BP7 0=—{ g 41 [+=C P03
SNRILENRVBSYBILEHEBS
TR EE RN
— 2 = o - - O - o
S5y225338 Y4B EEBBES
©CCOOo
® Pin function
Pin No. Pin Name [e] Function Pin No. Pin Name 7[e] Function
1-20 S$12-831 O LCD output (S20~S0). 46~49 P20~P23 — | Open (not used).
21 COMO O | LCD COMO. 50 P30 O | Serial (RX) data output.
22 COM1 O LCD COMT. 51, 52 P31, 32 — | Open (not used).
23 COm2 O | LCD COM2, 53 P33 O |LAMP LED output.
24 COM3 O | LCD COM3. 54 Voo — | +5V.
25 BIAS O | LCD power supply voltage. 55 XT1 — | +5V.
26~-28 Vico~Vicz — | LCD voltage level generator. 56 XT2 — | Open (not used).
29-32 P40~P43 — | Open (not used). 57 NC — | Open (not used).
33 Vss — | GND. 58, 59 X1, X2 | System clock input.
34 P50 O | GREEN LED output. 60 P60 I GND.
35 P51 0] RED LED output. 61 P61 0] Reset output.
36, 37 P52, P53 — | Open (not used). 62, 63 P62, 63 — | Open (not used).
38-40 P00~P02 | GND. 64 P70 I LO switch input.
41 P03 | Rotary encoder input. 65 P71 | TA switch input.
42 P10 | Rotary encoder input. 66 P72 | D/A switch input.
43 P11 I Serial (TX) data input. 67 P73 | SCN switch input.
44 P12 I | GND. 68 RESET | | Power on reset input.
45 P13 O | Testoutput. 69~80 S0-S11 — | Open (not used).
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SEMICONDUCTOR DATA

y D/A converter : M62363FP (1C206)

@ Block diagram

DO VI6

7] [we]

VIS

RESET V REF (e ) Vo5
(o] [%] [%] [w] [w]

-

I 22 |
Bbit Bbit Bbit Bbit
R-2R segment |ag— R-2R segment —p{ F-2R segment —= R-2R segment
D-A convertor D-A convertor D-A convertor D-A convertor
f ¥ r Y
P ¥ I C =31
8bit 8bit l— 8bit 8bit
Latch Latch < ™ Lach Latch
'y
L
yl - i
( @ ]
£ Y 1 1
[ J 8 Address - -
abit Bbit g decoder Bbit Bbit
Laic Latch T™  Laen Latch
Sbit Sblt Jo0 D1 B2 03 DADS080T oa 09 018 D11 | sb'ﬂ &,‘
R-2A segment | g | R-2R ot —#| R-2R segment R-2R segment
D-A convertor D-A convertor 12bit Shift register D-A convertor D-A convertor

Dl 2] (o] Lot [e]

N7 R N [ N TR (TR 0

VI vO1 V02 vi2 Voo CLK VI3 VO3 VO4 Vi4
@ Pin function
Pin No. Pin code 1/0 Function
1 VI | D/A converter input terminal
2 VO1 0] 8-bit resolution D/A terminal
3 VO2 0] 8-bit resolution D/A terminal
4 Vi2 | D/A converter input terminal
5 Voo = Power supply terminal
6 LD When the LD terminal is at the Low level, the clock input reception mode is entered, and data can
I be uptaken by the 12-bit shift register. Then at the threshold rising from Low to High, the 12-bit
shift register value is loaded to the D/A output register.
7 CLK [ Shift clock input terminal. With the rise of the shift clock, the input signal from the DI terminal is
input to the 12-bit shift register.
8 DI | serial data input terminal. Input serial data 12 bits long.
9 V13 | D/A converter input terminal
10 VO3 (0] 8-bit resolution D/A terminal
11 VO4 (0] 8-bit resolution D/A terminal
12 Vid | D/A converter input terminal
13 V15 I D/A converter input terminal
14 VO5 O 8-bit resolution D/A terminal
15 VOB O 8-bit resolution D/A terminal
16 V16 | D/A converter input terminal
17 DO 0] 12-bit shift register MSB bit data is output.
18 VREF - Terminal for determining the D/A conversion reference point level
Vo = (VIN — VDAref) x /256 + VDAref
19 RESET = When a Low level signal is input to the RESET terminal, all the D/A output register value become
Low.
20 GND - GND terminal
21 VIT7 | D/A converter input terminal
22 Vo7 O 8-bit resolution D/A terminal
23 VO8 0] 8-bit resolution D/A terminal
24 VI8 | D/A converter input terminal
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DTMF decoder : TC35305P/F(IC218)

@ Internal bock diagram

cwk (1)
osce (&)

El

T

|N®

12 ) DFDV

! Bandpass 1| Zero 1
1 filter : I crossing :
: High- : : detector Il
I 1! |
I group —H—’_D \
I 1! |
Dial tone ! Randpass : ) !
filter ] ' | Timer
: : ! : control
! [ ! circuit
: Low- : i R !
| gowp 11 i > i
: bandpass| ! [
U e : [ ] EEETE | _,_:
Timing | Internal Data strobe
generator clock i
circuit
—2
Signal
'”i?:;im ™ Laich
Bias circuit Reference & circuit
voltage Matrix |
circuit
S
Data clear 4

YV

Y

Vec  Vss PD
@ Pin function
Pin No. Pin Name /0 Function
1 DT1 0 Reception data output terminal,
OE="L" ; high impedance
2 DTO 0] OE="H"; output as the 4-bit code .
3 OE | D1~D4 3-state control terminal.
OE="H"; enable
OE="L"; high impedance
4 Ve - Power supply terminal (normally 5V)
5 PD | Enters standby mode when " L " is applied.
6 OSCE | Oscillation stage control terminal.
7 IN | Signal input terminal.
8 Vss - Power supply terminal.(Nrmally OV)
9 X2 o] 3.579545MHz quartz crystal.
10 X1 | 3.579545MHz quartz crystal.
Connected to VDD when using an extemal clock.
11 CLK IO OSCE="H"; external clock output
OSCE="H"; external clock input
12 DFDV 0 Becomes " H " when an effective tone pair continues for the stipulated period and is detected.
13 DT3 o Reception data output terminal.
OE="L" ; high impedance
14 D12 O OE="H"; output as the 4-bit code .
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E?PROM : XL24CO1AF (1C220)

: BR24C01AF(1C220)
@ Bock diagram
1,024 bit E°PROM aray
mILLE ] 8 |vee
T T Gy
Add /— Slabe word Data
A E B dec;%sesr K, 7bit Address register register < |7 | WC
2 A A4 A4 +
START | | stop
A2 |3 g < 6 | SCL
—> Control circuit s
P
i * ACK I_
High voltage | ¢ Power supply ‘a L
Ves E generator circuit voltage detector 5 [ SDA

@ Pin layout @ Pin function
Pin No. Pin Name I[e] Function
VCC WC SCL SDA : -
1-3 AQeA1eA2 | Slave address setting(terminal)

| | |— | ' | |— ‘ Vss - Reference voltage for all I/O,0V.

5 SDA o slave and word address, serial data in-
put/output
6 SCL | Serial clock input
7 WC | Connect to GND
8 VCC - Connect to the power supply.
O
I_l L_l |_| * The SDA terminal is the N ch open drain output, so use with a pull-up

resistor attached to the outside.
AOD Al A2 GND
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Power module : M67755HA(K, M, T, E)
M67755LA(K2, M2)

@ Equivalent circuit diagram

Electrode configuration

. Input terminal

. First power supply terminal

. Base bias power supply terminal
. End power supply terminal
Output terminal

. Fin (earth)

[ N N SR RN




y

DESCRIPTION OF COMPONENTS

TX-RX UNIT: TX-RX section (X57-4440-10) A/3

TK-250

Ref. No. Parts No. Description

IC1 NJU7201U50 Voltage Regulator 5V

IC2 MC3372V IF system

IC3 MB1512PFV-G-BND Phase locked loop system

IC4 NJMI458M Current detector (APC)

IC5 MEB77TS5HAK M) ME7755LAK2 M2) | RF Power amp.

@) DTC144EE DC switch

Q2 DTAT14YE DC switch

Q3 DTA123JE DC switch

Q4 250243 DC switch

Q5 25C4617 (S) DC switch

Q6 25B1119 (S) DC switch

Q7 28C4617 (S) Ripple filter

Q8 28K208(0) Buffer amp.

Q9 DTC143EE PLL unlock detector

Q10 25C4215 (Y) IF amp.

a1 2SA1832(GR) PLL unlock detector

a2 28C5090 RF buffer amp.

Q13 2S5C5066(0) RF buffer amp.

14 SGM2014M Mixer

Q15 25C4226(R24) RF amp. TX driver

Q16 2SB1119 () DC amp.

Q17 28K1215(E) RF amp.

Q18 DTA123JE DC switch

Q19 DTC144EE DC switch

Q20 25C4617 (S) Temprature protection

B} D1F20 Reverse polarity protection

D2 188368 Current steering

D3 155368 Current steering

D4, D5 HVU350 Varactor tuning

D& HVU350 Varactor tuning

D7 HVU350 Varactor tuning

D8 MIB0S RF switch

D9 185312 RF switch

D10 HSMBB8AS Overload protection
TX-RX UNIT: Control section (X57-4440-10) B/3

Ref. No. Parts No. Description

1C201 TA7SWO1FU Buffer amp., Suming amp.

1C202 TC7S66FU Audio mute switch

1C203 NJU7201U50 Voltage Regulator 5V

1C204 NJU7201U50 Voltage Regulator 5V

IC205 TAT5WO1FU Active filter

1C206 MB2363FP D/A Converter (Adjustment)

IC207 TA75W558FU Active filter, Limitter

1C208 MC33172D Audio amp., Active filtter

IC209 TC74VHC573FS Address latch

IC210 TA7S5WO1FU Buffer amp., DC shift

IC211 TA75WO1FU Active filter, Audio amp.

IC212 HNS8C257T-20 E’PROM

IC213 XRU4094BCFV or BU4094BCFV | Shift registor

IC214 TA7SWO1FU Active filter, Audio amp.
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TK-250

DESCRIPTION OF COMPONENTS

Ref. No. Parts No. Description
IC215 TC7532FU Address decoder
IC216 TATEWO1FU Active filter
IC217 TC7S04FU Address decoder
IC218 TC35305F DTMF decoder
IC219 PCD3312CT TONE (DTMF) encoder
1C220 XL24CO1AF or BR24CO1AF E’PROM
1C221 78312AGF3553BE Microprocesser
1C222 TAT7368F Audio power amp.
1C223 TATSEWO1FU Buffer amp.

Q201 25J243 DC switch

Q202 25K1824 Audio mute switch

Q203 DTC144EE DC switch

Q204 25A1586 (Y, GR) Audio mute switch

Q205 DTC144EE DC switch

Q206 DTC144EE DC switch

Q207 DTC144EE DC switch

Q208 25A1362 (GR) DC switch

Q209 28C4215 (Y) Clock frequency shift

Q210 25K1588 Audio mute switch

Q211 DTA144EE DC switch

Q212 2SK879(Y) MIC AMP level control

D202 DA221 Voltage clamp

D203 DAZ221 Voltage clamp

D204 DA221 MIC AMP detection
TX-RX UNIT: Display section (X57-4440-10) C/3

Ref. No. Parts No. Description
IC451 75308BGK739BE9 Microprocesser (display)
IC452 S-8054ALB-LM-T1 Reset Switch
D451 B30-2019-05 Red, green (LED)
D452 B30-2047-05 LCD back light

VCO UNIT (X58-4130-10)

Ref. No. Parts No. Description
Q501 UMG2 DC switch
Q502 DTC144EE DC switch
Q503 25C5090 RF buffer amp.

Q504 25C4226 (R24) VCO oscillator
Q505 25C4226 (R24) VCO oscillator
D501 15V228 VCO voltage control
D502 1T363A VCO voltage control
D503 1T363A VCO voltage control
D504 MA3B0 TX modulation
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TK-250
PARTS LIST

* Mew Parts, & indicates safety critical components. L : Scandinavia K USA P : Canada
Parts without Parts No. are not supplied. Y : PX (Far East, Hawaill T:England E: Europe
Les articles non mentionnes dans |le Parts No. ne sont pas fournis, Y : AAFES (Europe) X @ Australia M : Other Areas
Telle ohne Parts No. werden nicht geliefert
TK-250
TX-RX UNIT (X57-444X-XX)
New Desti- N :
Ref.No. |Address|pqs|  Parts No. Description [ nation | | Ref.No. |Address pone|  Parts No. Description bl
TK-250 A 8 ND9-1492-05 PAN HEAD SCREW M2.6%3.5 BLK
B 28,38 ND3-2053-05 SEMS SCREW M2X35
! . priepl e c 20 N09-2185-05 BINDING HEAD SCREW M2 6X3
" 10 A21-1544.03 DRESSING PANEL ACCESSORIES E g: :]:gg;gg: E:Egﬂﬂ :& m‘;ﬁm X
[ 20 A40-0635-13 BOTTOM PLATE
& H AR et F 38 N14-0562-04 CIRCULAR NUT CH.VOLBOTTOM)
6 7] N17-1026-60 TOOTHED LOCK WASHER
10 2 RO 1 AL AL H 1838 | N29-202046 PAN HEAD MACHINE SCREW
1 3 B42-3394-14 STANDARD LABEL K.k2
b " B P s J 38 N78-2080-46 PAN HEAD TAPTITE SCREW
K 18,28 N09-2251-05 PAN HEAD TAPTITE SCREW
13 B45-0403-40 WARRANTY CARD ACCESSORIES | K2
L Bl REIRLTION AN I L 78,38 NB8-2005-45 FLAT HEAD TAPTITE SCREW
s - — R PTE - M 2,30 N99-0387-05 SCREW SET ACCESSORIES
15 30 B72-0707-14 MODEL NAME PLATE K2.M2
2 e el R . VR 2A R05-3471-05 POTENTIOMETER 10KA
* | |
R S MODEL NAME PLATE ‘ 8 T90.0381.05 HELICAL ANTENNA 134-150MHz ACC | K2M2
-0450-05 HELI TENNA 150-
1 38 E04-0192-05 RF COAXIAL CABLE RECEPTACLE salfzm - %]-m s Loug:;EﬁEE?FTJTLHTNEﬁ;MHZ AL | KMIE
7 28,20 £23-0474-14 BATTERY TERMINAL OUT SIDE el 9 S st i b
18 ) £23-0966-04 BATTERY TERMINAL IN SIDE
19 2B £23-0098-04 GRAND TERMINAL POWER MODULE TX-RX UNIT (X57-444X-XX) 0-10 : KM 0-11:K2,M2 0-51:T 2-71:E
20 8 £37-0435-05 FLAT CABLE TX-RX CN1-CN2D1 or = o e
D451 B30-2019-05 LED RED/GREEN
2 18 £37-0437-05 LEAD WIRE WITH CONNECTOR SP S Rl i i
LCD1 3A B38-0717-05 DISPLAY ASSY LCD
%5 28 F10-2112:02 SHIELDING COVER TX-RX
26 38 F10-2113-23 SHIELDING PLATE TX-RX 7 CCTIGCHIHI01J CHEC 100PF J
7 18 F10-2114-03 SHIELDING PLATE CONTROLE 04 7 CKTIGBIHIOK | CHPC  1000PF K
28 28 F10-2115-04 SHIELDING PLATE POWER MODULE o8 CCTBCHIHIOY | CHPG 100k
c9 CK73GBIH4TIK | CHIPC  470PF K
0 20 G01-0867-04 COIL SPRING LEVER KNOB €10 CKTGBIHIOK  |CHIPC  0010UF K
% 28,20 G11-0617-04 CUSHION BATT TERMINAL
32 = el PG KR e CKT3GBIH47IK  |CHIPC  &70PF K
34 2A G53-0766-03 PACKING SPEAKER/MIC 612 13 oo CHPTAN 33UF  10WV
% 3 BS30767-04 RAGKE; PANEL C14 CK73GBIHIOK  |CHIPC  1000PF K
c1s CK73GBIHI03K  |CHPC  0.010UF K
3 H52-0560-04 ITEM CARTON CASE c16 CK73GBIHATIK  [CHPC  a70PF K
7 H12-1470-02 PACKING FIXTURE
38 H25-0029.04 PROTECTION BAG 60X110 17 s CHPTAN 10UE 7500
39 H25-0085-04 PROTECTION BAG 100X200 18 ik lowe.  noiiE x
c19 CK73GB1HATIK CHIPC 470PF K
40 2B J18-1525-04 HOLDER c20 £92-0543-05 CHP-TAN  33UF 10wV
a3 18 J21-4461-03 HARDWARE FIXTURE SPEACER s CCeOHHnl  |oHPC. o
44 2 J21-4452-04 HARDWARE FIXTURE ACCESSORIES
15 1 J21-4463-04 HARDWARE FIXTURE ACCESSORIES 2 CK73GBIHIO3K | CHPC  0010UF K
8% 2 J21-4454-14 HARDWARE FIXTURE PTT P e Hhbe: oW
C24 -26 CK73GB1H103K CHIPC 0.010UF K
47 20 J21-4474-04 HARDWARE FIXTURE PTT c27 CK7IGRICI04K CHIPC 010UF K
50 30 | * |J29-0616-23 HOOK ACCESSORIES poss iy CHPTAN 47UF  10WY
52 18 J39-0604-04 SPACER MIC |
54 3A J59-0321-05 RING CHVOL c29 CK73GBICIOAK | CHIPC  O.J0UF K
55 D J69-0330-05 RING BOTTOM PLATE €30 31 CK736BIHI03K  [CHIPC  0010UF K
3 CC73GCHIHI0N | CHIPC  100FF  J
56 3A J53-0331-05 RING ANTENNA €33 CK73GBIHI0ZK  [CHIPC  1000PF K
58 38 J82-0032-35 FLAT CABLE PTT-CN202 €34 35 CK73GBIHA7TIK  |CHIPC  470FF K
59 2A J82-0033-05 FLAT CABLE VOL,CH-CN205,CNa51
81 1D J98-0337-04 ADHESIVE TAPE ACCESSORIES 36 COTIGCHIMIS)  |cHPC  1sPE
c37 £92-0003-05 CHIP-TAN  047UF  25WV
65 0 K29-4800-04 KNOB RELEASE C38 CC73GCHIHI80)  |CHIPC  18PF  J
66 20 K29-4917-02 KNOB PTT c39 £92-0606-05 CHIPTAN  47UF  10WV
67 3A K29-4918-03 KNOB VOLUME c40 £92-0543-05 CHIPTAN  33UF  10WV
68 3A K29-4919-03 KNOB KEY TOP
& 3 K29-4920-03 KNOB CHANNEL SELECTOR can £92-0502-05 CHIPTAN  0.33UF  35WV
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TK-250

TX-RX UNIT (X57-444X-XX)

PARTS LIST

New L Desti- New _— Desti-
Ref. No. |Address parts Parts No. Description nation Ref. No. |Addr parts Parts No. Description nation
c42 CKTIGBIH103K CHIPC 0.010UF K £93 CK73GB1H102K CHIPC 1000PF K
43 .44 CK73GBIH102K CHIPC 1000PF K £94 (£92-0578-05 CHIP-ELE  22UF 16WV
C45 CK73GBTH103K CHPC 0.010UF K 95 CKT3GBIH102K CHIPC 1000PF K
C96 CCTIGCHIHIRSC  |[CHIPC 15PF  C
c47 CCTIGCHIH2200 CHIPC 22PF J €97 .98 CK73GBIH102K CHIPC 1000PF K
Cag CC7IGCHIHIOOD | CHIPC 10PF D
Cag CK73GB1H103K CHIPC 0.010UF K C99 CCT73GCH1HZ70J CHIPC 27PF J
Cs0 CK73GB1H102K CHIPC 1000PF K ci00 CK73GB1C104K CHIPC 0.70UF K
C51 C92-0519-05 CHIP-TAN  1.0UF  25Wv c1o CCTIFCHIH150J CHIPC 15FF J K2.M2
c10 CC73FCHIHZT0J CHIPC 27PF J KMTE
€52 CK73GB1H102K CHIPC 1000PF K €102,103 CK73GBIH102K CHIPC 1000PF K
C53 CC73GCHIH101J CHIPC 100PF  J
C54 CK73GBIH102K CHIPC 1000PF K G104 CC73FCHIH150J CHIPC 15PF J K2 M2
C55 CK73GBIH4T1K CHIPC 470PF K C104 CCT3FCHIH1B0J CHIPC 18PF J KMTE
C56 CC73GCH1HOBOD CHIPC BOPF D KMK2M2Z Ci0s CC73FCHIH220J CHIPC 22PF J K2.m2
C105 CCT3FCHIH390J CHIPC 39PF J KMTE
C56 CC73GCHTHO80D CHIPC BOPF D E C106 CK73GB1H102K CHIPC 1000PF K
C56 CCT3GCHIH1200 CHIPC 12PF J T
C57 C92-0543-05 CHIP-TAN  33UF  100W K.M.T cio7 CK73GB1H103K CHIPC 0.010UF K
C57 £92-0543-05 CHIP-TAN ~ 33UF 10w K2,m2 cios CC73FCHIH150J CHIPC 15PF J KMTE
Cs7 (£92-0566-05 CHIP-TAN  10UF 6.3WV E c108 CCT3FCHIH180J CHIPC 18PF J K2.Mm2
c109 CK73GB1H102K CHIPC 1000PF K
£58 .59 CK73GB1H103K CHIPC 0.010UF K c1o CCT3FCHIHZ204 CHIPC 22PF J K2,.m2
C60 CK73GB1C104K CHIPC 0.0UF K E
Cs0 CK73GB1H102K CHIPC 1000PF K K.M.T c11o CCT3FCHIHZ70J CHIPC 27PF J KMTE
Ce0 CK73GB1H102K CHIPC 1000PF K K2.M2 cin £92-0502-05 CHIP-TAN  0.33UF  35WW
61 CK73GB1H471K CHIPC 470PF K 12 CK73GB1H102K CHIPC 1000PF K
c113 CC73FCH1HO70D CHIPC 70PF D K2 M2
C62 CC73GCHIHO30C CHIPC 30PF C K.M [MRK] CCT3FCHIH150J CHIPC 15PF J KMTE
C62 CC73GCHIHO40C CHIPC 40PF  C TE
C62 CC73GCHIHOBOD | CHIPC 6.OPF D K2.M2 C114 CCT3FCH1HD30C CHIPC 30PF  C KMTE
C63 CC73GCHIHZ200 CHIPC 22PF J C114 CCT3FCH1H120J CHIPC 12PF J K2.m2
Ch4 CC73GCHTIH100D CHIPC 10PF D T C115 CK73GBIH102K CHIPC 1000PF K KMK2M2
C115 CK73GBIH103K CHIPC 0.010UF K TE
Ce4 CC73GCHIH150) CHIPC 15PF J K.M.E C118 CK73GB1H102K CHIFC 1000PF K
C64 CCT3GCHTH1500 CHIPC 15PF J Kz,M2
CA5 CK73GB1H103K CHIPC 0.070UF K cn7 CK73GB1H103K CHIPC 0.010UF K
C66 CK73GBTH102K CHIPC 1000PF K cns CCT3GCHIH270) CHPC 27PF J
C67 CK73GBIH4T1K CHIPC 470PF K 119120 CK73GB1H102K CHIPC 1000PF K
cin CC73GCHTHO30C  |CHIPC 30PF C K2.M2
Ce8 CCT3GCHIH101 CHIPC 100PF  J ci22 CCTIFCHIH180J CHIPC 18PF J
C89 CK73GB1H102K CHIPC 1000PF K
C70-72 CC73GCHIH101Y CHIPC 100PF  J C123 CK73FBIH102K CHIPC 1000PF K
C73 CCT3GCHIHDS0C CHIPC 50rF C K2 M2 C124 CC73GCHTH180J CHIPC 18PF J
C73 CC73GCHIHOZ0D [ CHIPC S0PF D KM £125 CK73GB1H10ZK CHIPC 1000PF K
C126 CC73GCHIHOBOD  |CHIPC BOPF D KMK2M2
C73 CC73GCHIH180J CHIPC 18PF J TE C126 CC73GCHIHI00D  |CHIPC 10PF D TE
C74 CC73GCHIHO30C CHIFC 3.0FF C K.M
C74 CCY3GCHIHOA0C CHIPC 40PF  C TE C128 CCT3GCHIHO20C | CHIPC 20F  C K2.M2
C74 CC73GCHIHIRSC | CHIPC 15PF  C K2.M2 C130 CC73GCH1HO20C CHIPC 20PF  C Kz,M2
C75 CC73GCHTH100D CHIPC 10PF D KM 13 CC73GCH1HZ204 CHIPC 22PF J
C13z CK73GBIH103K CHIPC 0.010UF K
C75 CCT3GCHIH120J CHIPC 12PF J TE C133 CC73GCHIH220J CHIPC 22PF J
C75 CCT3GCHIH1500 CHIPC 15PF J K2.M2
C76 CC73GCH1HO20C CHIPC 20PF  C K2.m2 C134 CK73GB1H10ZK CHIPC 1000PF K
C76 CC73GCH1HO30C CHIPC 30PF  C KMTE C136-138 CK73GB1H103K CHIPC 0.010UF K
C77-79 CK73GB1H102K CHIPC 1000PF K C139 CC73GCHIHOZ0C | CHIPC 20PF  C E
C139 CCTIGCHIHO70D | CHIPC 70PF D T
C80 CC73GCHIH270J CHIPC 27PF J C140 CCT3GCHIH120J CHIPC 12PF J T
ca1 £92-0519-05 CHIP-TAN  1.0UF  25Wv
ca2 (£92-0578-05 CHIP-ELE  22UF 168WV 14 CC73GCH1HozoC CHIPC 20F  C E
83 -87 CK73GBIH102K CHIPC 1000PF K C141 CC73GCHIHOTOD  |CHIPC TO0PF D T
ces CCT3GCHIHDZ0C CHIPC 200F C Ci42 CK73GB1C104K CHIPC 010UF K
c2m CK73GBIH102K CHPC 1000FF K
C89 CC73GCHIH220J CHIPC 22PF J KMTE C202 CCTIGCHIH101 CHIPC 100PF J
c89 CC73GCHIH270J CHIPC 27PF J K2.M2
Ca1 CC73GCHIHD40C CHIPC 40PF  C K2.M2 £203,204 CK73GB1H102K CHIPC 1000PF K
21} CC73GCHIHZRSB | CHIPC 25PF B KMTE C205 CC73GCHIH101J CHIPC 100PF  J
£92 (£92-0536-05 CHIP-TAN  10UF 10wV C208,207 CK73GB1H102K CHIPC 1000PF K
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TK-250

TX-RX UNIT (X57-444X-XX)

PARTS LIST

Ref. No. |Address|pans|  Parts No. Description most | | Ret.No. |[addoss|ene|  Parts No. Description s
c209 CK736BIHIOK  [CHPC  1000PF K C278-280 CKT3HBIEZZIK | CHIPC  2200F K
C281 CCT3HCHIEION | CHIPC  100PF
€210-216 CC736CHIHION  [CHPC  100PF 4 C282-291 CKT3HBIEZZIK | CHIPC  220F K
c217 CK736BIHI0K  [CHIPC  1000PF K
c218 CK73GBIHIO  [CHIPC  0.010UF K c292 CC736CHTH221J | CHIPC  220PF
C219.220 CKTIGBIHIOK  [CHPC  1000PF K £293,204 CK73HBIEZIK | CHIPC  220PF K
c221 CK73GBIHATZK  [CHPC 47009 K £300,301 CK73HBIEZZIK | CHIPC  220PF K
0302 CK736BIHIO3K [ CHIPC  0.010UF K
c222 CK73GBIHIOK  [CHPC  0.010UF K 0303 CKI3FFIC334Z [ CHPC  030UF 2
C223.224 £92-0519-05 CHIPTAN 1OUF  25WV
c225 092-0543-05 CHPTAN 33UF  10WW £304-311 CKT3HBIEZIK | CHIPC  220PF K
c226 CK736BIHIOK  |CHPC  00IOUF K c312 CC7T3GCHIH221J | CHIPC  220PF
c27 CK73GBIHIOZK  |CHPC  1000PF K 0313315 CK73HBIEZZIK | CHPC  220PF K
0316,317 CKTSHBIEZZIK | CHIPC  2208F K KT
0228,229 CK73GBIHIOK  |[CHPC  0.010UF K 0316,317 CKT3HBIEZZIK | CHIPC  220F K K2.M2
o231 CK73GBIHIOK  [CHPC  0.010UF K
0233 CK73GBIE2ZZ3K  [CHPC  0.022UF K 0316,317 CKTBHBIEATIK [ CHPC  4708F K E
c234 CK73GBIHIOK  [CHPC  0.010UF K 0318,319 CKT3HBIEZZIK [ CHIPC  220F K
c235 092-0543-05 CHIPTAN 33UF  10WV c323 092-0519-05 CHIPTAN 10UF 25wV
; 0326-326 CKT3HBIEZZIK | CHPC  220PF K
c2%6 CK736BIHEBZK  [CHIPC  6800PF K c327 C92-0519-05 CHP-TAN 1.0UF  25WV
c237 092-0543-05 CHIPTAN 33UF 10wV
€238 092-0536-05 CHP-TAN 10UF 10wy c328 CCTAGCHTHION  [CHPC  100PF
c239 CK736BIE2Z3K  [CHPC  0.022UF K C329 092-0514-05 CHIPTAN 22UF 10wV
c240 CC7T36CHIH4T0)  [CHPC  a7PF 4 £330,331 CKTIHBICIOK | CHPC  0.010UF K
! c332 CK73GBICA73K [ CHIPC  0.047UF K
c241 CK736BIHIO3K  [CHIPC  0.010UF K 0333 CKT3GBIHIOK | CHPC  1000PF K
C22 092-0543-05 CHIPTAN 33UF  10WV
0243245 CKTIGBIHION  |CHPC  0.010UF K C334 £92-0002-05 CHIPTAN 022UF 35wV
C246 CKTIGBIHIOK  |CHPC  1000PF K €335 CCT3HCHIESBD | CHIPC  6BPF
co47 CK736BIHIOSK  |CHIPC  D.010UF K E £337,338 CC73HCHIEIDS | CHIPC  33PF
€339 CK73GBIHZK | CHIPC  4700PF K
C247,248 CK73GBIHIOK  |[CHPC  0.010UF K KMT €340 092-0546-05 CHP-TAN 6BUF 63wV
C247,248 CK73GBIHIOK  [CHPC  0.010UF K K2.M2
c248 CK736BICATIK  |CHPC  0047UF K E c342 CK73GBIHIOK | CHIPC  0.010UF K
c249 092-0543-05 CHIPTAN 33UF  10WV 0343 CK73GBIHIOK | CHIPC  1000PF K
c251 CCT3GCHIHZION  |CHPC  27PF 0344 CC73GCHIHION | CHIPC  100PF
0345 CK736BIHIOK | CHIPC  1000PF K
c252 CK736BIHIOK  |CHPC  0O10UF K C346 CKT36BIH22IK  |CHIPC  220°F K KMT
0253 CC736CHIHIOND |CHPC  10PF D
C254 CKT36BIEZK  |CHPC  0022UF K C346 CK73GBIHZ2IK | CHIPC  220PF K K2.M2
0255 CK73GBIHIOK  |[CHPC  0.010UF K 0347-350 CKT36BIHIOK | CHIPC  1000°F K
0256 CK73GBIC273K  |CHPC  0.027UF K C351 CKT3BIHZ2IK [ CHIPC  220F K KMT
C351 CK736BIH22IK | CHIPC  220F K K2.M2
C257 CKT3EBIHION  [CHPC  0.010UF K KM.T C352 CKI3GBICIN [ CHIPC  0.10UF K
C257 CKT3EBIHIOK  [CHIPC  0010UF K K2M2
C257 CKI3BIAIOSK  [CHPC  1OUF K E 0353 £92-0012-05 CHPTAN 22UF  6.3WV KMT
C258 £92-0543-05 CHIPTAN 33UF 10wV €353 092-0012-05 CHPTAN 22UF 63wV K2.M2
C259 CKT3BBIHSGIK  [CHIPC  S60PF K cas4 C92-0543.05 CHIPTAN 33UF  10WV
€385 CKT3HBIEATK | CHPC  4700PF K
€260 CK73GBICIBK  |CHIPC  D.03UF K €386 CK7IFBICIKTD | CHPC  010UF K KMT
C261 CK73GBIHIOK  [CHPC  1000PF K
C262 CKT3GBIHIOK  |CHPC  DOTOUF K €386 CKT3FBICINTD | CHPC  O10UF K K2M2
0263 CK7IGBIH33K  |[CHPC  3300PF K C357 CK736BICIO&K | CHPC  O.10UF K E
C264 CK73GBTHIOK  [CHPC  0.010UF K 0358 CC73GCHIHIOOD | CHPC  10PF D E
0359 CK73FBIAIOSK  [CHIPC  10UF K E
0265 092-0519-05 CHIPTAN 10UF  25W C360 CKTIFBIEIOK | CHPC  O10UF K E
0266 CK73GBIHIZK  |[CHPC  1200PF K
C267 CK73GBIHIOK  [CHPC  1000PF K C361 CK736BICIK | CHIPC  0.10UF K 3
C268 CCT3FCHIHTSIS  |[CHPC  750PF 0363 £92-0566-05 CHIPTAN 10UF  63W E
C269 CKT3HBIEWNK  [CHPC  1000°F K C451 CK73GBTHIOK | CHPC  0.010UF K
C452-454 CCTAGCHIHION | CHPC 100
€270 CKT3BBICIK  [CHIPC  Q10UF K C455 CK73GBTHIOK  [CHIPC  0.010UF K
can 2 CKTIGBIHIOK  |CHPC  D.01OUF K
c273 092-0543-05 CHIPTAN 33UF  10WV C456 CKT36BIEZZ3K | CHPC  002UF K
c274 CC73GCHIHION  |CHPC  100PF
C275 CCT36CHIHIBN  |CHPC  180PF m 3 £29-1125.04 INTER CONNECTOR
ON1 £40-5717-05 FLAT CABLE CONNECTOR
c276 CKT36BIHI3ZK  |CHPC  3300PF K ONZ01 E40-5719-05 FLAT CABLE CONNECTOR
c27 CKT3HBICIOK  |CHPC  0O10UF K ON202 E40-5660-05 FLAT CABLE CONNECTOR
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TK-250

TX-RX UNIT (X57-444X-XX)

PARTS LIST

Ref. No. |Address ne|  Pars No. Description Desti | | Ret.No. |Address|pns|  Parts No. Description e
CN203 £40-5661-05 PIN CONNECTOR R6 RK73GBIMTS) | CHPR 47K J 1/16W
R7 RK73GBIJI02) | CHPR 10K J 1/16W
CN204 E40-5657-05 FLAT CABLE CONNECTOR R8 9 RK736BIMT2) | CHPR 47K J 1/16W
CN205 E40-5614-05 FLAT CABLE CONNECTOR RI0 RK736BIJI02J | CHPR 10K J 1/16W
CN206 E40-5662-05 PIN CONNECTOR RI1 RK73GBIJIOZ) | CHPR 10K J 1/1BW | KMKZM2
ON4S1 E40-5718.05 FLAT CABLE CONNECTOR
g E03-0170-05 DC JACK RI1 RK7IGBI223) | CHPR 2K J11BW | TE
R12 RK73GB1J473J CHIP R 47K J 1/16W
J201 E11-0457-05 PHONE JACK R14 RK730B1JI020 | CHPR 10K J 1/16W
: R16 RK730B1JI020 | CHPR 10K J 1/16W
: F10-2131-04 SHIELDING CASE R17 RK73GBIJB2I) | CHPR 820 J 1/16W
3l F53-0104-05 FUSE 4A/125V
R1B RK7IGBIIZ20) | CHPR 22 J 1/16W
116 3 J21-4458-14 HARDWARE FIXTURE LCD R19 RK7IBIJB31) | CHPR 680 J 1/16W
R2D RK736BIZ21) | CHPR 220 J 1/16W
cO1 179-1065-05 TUNING COIL R21 RK736B1J1020 | CHPR 10K J 1/16W
CFt 2 172-0306-05 CERAMIC FILTER 455kHz kmimz | | R22 RK7IHBII221) | CHPR 220 J 1/16W
OF1 2 * | 172-0922:0 CERAMIC FILTER 455kt T
OF1 2 * | 172092705 CERAMIC FILTER 455KHz E R24 RK73GBIJTOS | CHPR 47 J 1/16W
1 140-1001-37 SMALL FIXED INDUCTOR 10UH R25 RK73GB1J330J | CHPR 33 J 1/16W
R26 RK736BIZ72) | CHPR 27K J 1/16W
L2 140-1035-34 SMALL FIXED INDUCTOR 1.0UH R27 RK73GBINION [ CHPR 100 J 1/16W
13 140-1081-37 SMALL FIXED INDUCTOR 0.10UH A28 RK73GBIJI04) | CHIPR 100K J 176W | TE
L4 140-2781-37 SMALL FIXED INDUCTOR0.27UH | KMK2M?2
L4 * | 140688137 SMALL FIXED INDUCTOR0.688UH | T A28 RK73GBIJIZ4) | CHIPR 120K J 176W | KMTE
45 140-3981-37 SMALL FIXED INDUCTORO.39UH | E r29 RKT36BII04 [ CHPR 100K J 1/16W
R30 RK736B1JIS4) | CHIPR 150K J 1/16W | TE
L5 L40-2781-37 SMALL FIXED INDUCTOR 0.2Z7UH T R30 RK73GB1J684J CHIP R GBOK J 1/16W KMK2M2
5 140-5681-37 SMALL FIXED INDUCTOR0.56UH | KMK2M2 | | a1 RK730BIJIBE) | CHIPR 180K J 1/16W | K2M2
6 140-1081-37 SMALL FIXED INDUCTOR0.10UH | KMTE
16 -8 140-1281-37 SMALL FIXED INDUCTOR0.12UH | K2,M2 R31 RK736BIJ2260 | CHPR 220K J 1ABW | KMTE
1 140-1281-37 SMALL FIXED INDUCTOR 0.12UH | KMTE R32 RK7IGBIIZ71S | CHPR 270 J1ABW | T
R3? RK73CBIJGE1S | CHPR 680 J1/BW | KME
18 140-1081-37 SMALL FIXED INDUCTOR 0.10UH | KMTE R32 RK73GBIJGBIJ | CHPR 680 J 1/1BW | KZM2
19 10 134-4336.05 COL  150MHz R34 RK730BIJI3 | CHPR 33K J 1/16W
11 133.0763-05 SMALL FIXED INDUCTOR 21 6nH
12 134-4336-05 COL  150MHz R35 RK736BIJI00S | CHPR 10 J1/6W [T
113,14 133.0763-05 SMALL FIXED INDUCTOR 21 6H R35 RK7IBIIZ20) | CHPR 22 J1/BW | E
R3S RK736BIJ330J | CHPR 33 J1/IBW | KMKZM2
115 140-1005-34 SMALL FIXED INDUCTOR 10UH KMTE 042700
us 140-2205-34 SMALL FIXED INDUCTOR 22UH K2.M2 R36 RK73GBIJI81J | CHPR 180 J1/6W [T
116 133.0765-05 SMALL FIXED INDUCTOR 49 8aH A3 RK736B1J331J | CHPR 330 J176W | KME
17 134433505 oL 150MHz
18 140-1095-48 SMALL FIXED INDUCTOR 1.0UH A% RK73GBIJ31S | CHIPR 330 J1/I6W | KZM2
R37 RKT3GBIIOT [ CHPR 100 J 1/1BW | KMKZM2
g 140-4772:37 SMALL FIXED INDUCTOR 47nH 043100
120 192-0136-05 FERRITE TIP R37 RK73GBIMT0) | CHIPR 47 JiW | TE
R38 40 RK73GB1J332J | CHIPR 33K J 1/16W
121 192-0137-05 FERRITE TIP Ra1 RK73GBIJI02) | CHIPR 10K J 1/IBW | KMK2M2
124 140-4772-37 SMALL FIXED INDUCTOR 47nH
1201 140-1005-48 SMALL FIXED INDUCTOR 10UH KME Ra1 RK73GB1JS61) | CHPR 560 J 1/18W | TE
1201 140-1015-48 SMALLFIXED INDUCTOR 100U | kaM2T | | Re2 RK73GBIJI00S | CHPR 10 J 1/16W
1202 140-1005-34 SMALL FIXED INDUCTOR 10UH E R43 RK736BIUSG2) | CHPR 56K J 1ABW | K2M2
R43 RK736B1JB82) | CHPR 68K J 1/BW | KMTE
Xi L77-1563-15 VOO 128MHz TE R4 RK730B1J3320 | CHPR 33K J 1/16W
Xi L77-1583-15 X0 128MH: KMKZM?
X2 177-1438-15 CRYSTAL RESONATOR 45 505MH A5 RK73GB1JS20) | CHPR 8 J 1/16W
X201 178.0332-15 RESONATOR 3 58MH: R46 RK7IGBINT3) | CHPR 47K J 1/16W
X202 178-0331-05 RESONATOR 12MHz RE7 RK736B1J2714 | CHPR 270 J 1/16W
A48 RKTI6BINIB | CHPR 18 J 1/16W
Xas1 178-0336-05 RESONATOR 4. 19MHa Rig RK7I6BI271) | CHPR 200 J 1/16W
XF1 L71-0409-15 CRYSTALFILTER  45050MHz | KME
XF1 L71-0408-15 CRYSTALFILTER  45050MHz | K2.M2 50 -52 RKTIGBIMT3) | CHPR 47K J 1/16W
XF1 * | 71046105 CRYSTALFILTER  45050MHz | T R53 RK73GBII0Z) | CHPR 10K J 1/16W
R54 R92-1218:05 CHPR 01 J 12w
R1 RK736B1J226)  [CHPR 220K J 1/16W R55 RKT3GBIIIZ3) | CHIPR 12K J 1/16W
R2 RK736B1J224)  [CHPR 220K J176W | KMK2M2 | | RS RK73GBINI0A [ CHPR 100K J 1/16W
R2 RK7IGBIJ2440  [CHPR 240K J178W | TE
R3 RK73GB1J330J CHIP R 3 J 1/16W R57 RK73GB1J222J CHIP R 2.2K J 1/16W
R4 RK73GBIJI04)  [CHPR 100K J 1/16W 58 RK7IGBIJISA) | CHIPR 150K J 1/16W




TK-250
, PARTS LIST

TX-RX UNIT {X57-444X-XX)

9 Ref. No. |Addr ::;: Parts No. Description E:tﬁ:n Ref. No. |Address ;?l: Parts No. Description ll':l':is:n
R59 RK73GBIJ473)  |CHIPR 47K J 1/16W R247 RK73GB1JG24J  |CHPR 820K  J 1/16W
R60 61 RK73GBIJI04)  |CHIPR 100K J 1/16W R248 RK73GBIJIG3)  |[CHIPR  15€  J 1/16W
R&2 RK73GBIJ224)  |CHPR 220 J 1/16W R249 RK73GB1J822J  |CHPR 82K J 1/16W
R250 RK73GB1JI04)  |[CHPR 100K J 1/16W E
R63 RK73GBIJI00J  |CHIPR 10 JIEW | TE R250 RK73GB1J273J  [CHPR 27K J 1/16W KMT
RE3 RK73GBIJA70J  |CHIPR 47 J 1/16W KMK2M2
¢ RK73GBIJI0A)  |CHIPR 100K J 1/16W R250 RK73GB1J273J  [CHPR 27K J 1/16W KZM2
RS RK73GBIJIS1S  |CHPR 150 J 1/16W KM R251 RK73GB1J473)  [CHIPR 47K J 1/16W
" ORGRLIELL PR T VB N | RGET  |oWPR ok wiew | kw
R65 RK73GB1JA73)  [CHIFR 47K J 1/16W R252,253 RK73GBIJIO3) [ CHIPR 10K J 1/16W K2.M2
R&7 RK73FB2A181J  [CHIPR 180 J 1/10W
= | | e bn oz il | R e swm |
RK73GB1J330J CHIP R i J 116w 4
2;? ﬁK?iEBQ:?:?J CHIPR 180 J 1;1 ow R257 RK73GB1J154. CHIP R 150K J 1/16W
R258 RK73GBIJI04)  [CHIPR 100K J 1/16W
R72 RK73GB1J330J CHIP R 13 J 116w R259 RKT3HBE1.J473 CHIF R 47K J 116w
R73 RK73GB1JA70J  [CHIPR 47 J 116w
R74 RK73GB1J100J CHIF R 10 J 116w R260 RK73GB1J104J CHIP R 100K J 1/16W
p R75-77 RK73GB1J102J CHPR 10K J 1/16W TE RZ61 R92-1252-0 CHIPR  0OHM
r78 RA7-1252-05 CHIFR 0 0HM R263 RK73GB1.J683. CHIP R 68K J 1/16W E
R263 RK73GB1JB23) | CHIPR 82K J 1/16W KMT
R701 RK73GB1J101J CHIPR 100 J 18w R263 RK73GB1J823J CHIP R 82K J 1/16W K2 M2
- WG [oAPR a0 ) W e WISGBIION | CHPR 10K J 1716w
R212,213 RK73GB1J223J  |CHPR 22K J 1/16W R265 RK73GB1J223) | CHPR 2K J 1/16W
R266 RK73GBIJATA) | CHPR 47K J 1/16W TE
s TRIERIIOAR  JORE k. U R266 RK73GBIJGE3S | CHIPR 68K J 1/16W KMK2M2
053300
s WG O o sosowoy own m o
R219 RK73GB1JI02J  |CHIPR 10K J 1/16W
p R220 RK73GB1JIZ4)  |CHIPR 120K J 1/16W R268 RK73GB1JBZ3) | CHIPR 82K J 1/16W
R269 RK73GBIJ330J  |CHIPR 33 J 116w
A2zl T R R270 RK73GBIJI03)  [CHIPR 10K J 1/16W
R222 RK73GBIJ226)  [CHPR 220K J 1/16W o :i;ggg:jﬁj i i mm
R223 RK73GB1J104)  [CHIPR 100K J 1/18W
et e iiecn B Lol B BN R273 RK73GBIIO3S  [CHIPR 10K J 1/16W
Hieo b L R274 RK73GB1JI01J  [CHPR 100 J 1/16W
ik I (IR Uk oy R275 RK73GB1J474)  [CHIPR 470K J 1/16W
| J 11EW
i AOSGELIIS | CHPR 1K J e b poteIE)  |oNPR 10 ) oW
R228 RK73GB1J124)  |CHIPR 120K J 1/16W
R229 RK73GB1J473)  |CHIPR 47K J 1/16W e
) R230 RK73GB1JA73)  |[CHIPR 47K J 118w [T otk el o
R230 RK73GBIJS63)  |CHIPR  S6K  J 116w | E i Rsaskesi  |GR ek diiei
R282 RK73HB1J330J  |CHIPR 33 J 1/18W
R230 RK73GBI1J683J  |CHIPR 68K J 1/16W KMKM2 | | oo RosBesl  lteR e )LiAaw
R231 RK73GB1J226J  |CHIPR 220K J 1/16W
Ao iooralie. S S S R280-292 RKT3HBIION | CHIPR 100 J 1/16W
R233 RK73GBIJ273J  |CHIPR 27K J 1/16W g i aoe AR
L RESGBIISERE  [CHER 68 dsuiow R294-296 RKISHBIJIONS  [CHIPR 100 J 1/16W | KMT
R294-295 RKT3HBIJIONS  [CHIPR 100 J 1/1BW K2.M2
REdy e BIRE 00 R294-296 RKTIHBIJT2)  [CHPR 47K J1new | E
R236 RK736B1J222)  |CHIPR 22K J 1716w KMT
R236 RK736B1J222)  |CHIPR 22K J1/16W | KaM2 R297 Aidsatnl  leueR e Lanew
R236 RK73GB1J471J  |CHIPR 470 J1/16W | E i b CHPR 0 0HM
L BELGRGEERR e 2SN ol e R299-302 RK73HBISION  [CHPR 100 J 1/16W | KMT
R299-302 RK73HBIJION | CHIPR 100  J 1/1BW K2.M2
R237 RK73GB1J474)  |CHIPR 470K J 1/16W KMT okt RKBHBIMTZ) | CHIPR 47K J 1/16W .
R237 RK73GB1J474)  |CHIPR 470K J 1/16W K2.M2
) ORidndionr  CWIER TR AW R03 RKTIGBIM73)  |CHIPR @K J 1/16W
R240 RCIGGBIN0G  (CHER:  TIOK. o W1OW R304 RK73HBIJ7Z)  [CHIPR 47K J 176W | E
R2a RKT3GBLNGE)  JCHIFR 15K J 106w R304-309 RK73HBTJI01  [CHIPR 100 J 1/16W | KMT
R304-309 RK73HBIJIOL)  [CHPR 100 J 1/16W K2.M2
R242 RK73GBIJ104)  |CHIPR 100Kk J1/16W R305-309 RK73HBIJIOW  [CHIPR 100 J 1/16W E
| a3 RK736B1J223)  |CHIPR 22K J 1/16W
R244 RK73GBIJB24)  |CHIPR 820K  J 1/16W R310 RIMBIT | CHPR &K J 1/16W
R245 RK73GB1J684J CHIP R 60K J 1116w A3 BK73GB1J473J CHIFR 47K J 1/16W
R245 RK736B1J223J CHIPR 22 J 1/16W R312 RK73GB1J104. CHPR 100K J 1/16W
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TX-RX UNIT (X57-444X-XX)

PARTS LIST

Ref.No. [Addvess| |  Parts No. Description Desti- | | petNo. [Address|ow|  Parts No, Description s
R313:315 RKZHBIJION  [CHPR 100 J 1/16W D10 HSMBBAS DIODE
R316 RK73GBIJIOT  [CHPR 100 J 1/16W D202-204 DAZ21 DIODE E
0202.203 DAZ21 DIODE KMT
R317 RK736B1U473)  [CHPR 47K J 1/16W 0202.203 DAZ21 DIODE K2.M2
R318 RKT3HBIJION  [CHPR 100K J 1/16W ic1 NJUT201US0 | ICIVOLTAGE REGULATOR)
R319 RK73GB1J222J CHIPR 2.2 J 1/16W
R320-323 RK73HB1J473J CHIP R 47K J 1/16W IC2 MC3372v IC(FM 1F)
R324 RK736BIJI00)  |[CHPR 10 J 1/16W Ic3 MB1512PFV-GBND | ICIPLL FREQUENCY SYNTHESIZER)
Ic4 NJM1456M ICIOP AMP X2)
R325 RK73HBIJT2)  [CHPR 47K J 1/16W e MG7755HA ICIPOWER MODULE/150-174MHz8W)) | KMTE
R326.327 RKT3HBIJT3  [CHPR 47K J 1/16W Ic5 MB7755LA ICPOWER MODULE/135-174MHAW)) | K2.M2
R328 RK736BLI223)  |CHPR 2K J 1/16W
R329 RKT3HBINTR  [CHPR 47K J 1/16W Ic201 TATSWO1FU ICIOP AMP X2)
R330 RK73HBIJI04)  [CHPR 100K J 1/16W Ic202 TC7SB6FU ICIANALOG SWITCH)
1C203.204 NJU7201U50 ICVOLTAGE REGULATOR)
A3 RK736B1J4740  [CHPR 470K J 1/16W 1C205 TATSWO1FU IC(OP AMP X2)
R332 R92-1252-05 CHPR  0OHM 1C206 MG2363FP IC(Bbit D/A CONVERTER)
R334 RK736BL33)  [CHPR 33K J 1/16W
R335 RK736BI%3)  |CHPR 30K J 1/16W Ic207 * | Te7sws1Ry 1C(0P AMP X2) E
R336 RK73GBIJI03)  [CHPR 10K J 1/16W ic207 TATSWSSSFU | ICI0P AMPX2) KMT
Ic207 TATSWSSSFU | IC(OP AMPX2) K2.M2
R337.338 RKT36BIM73)  [CHPR 4K J 1/16W Ic208 MC331720 ICIOP AMP X2)
R340 RK736B104730  [CHPR 47K J 1/16W IC208 TCT4VHCS73FS | I0(Bbit D TYPE LATCH)
R341 R92-1358.05 CHPR  0OHM
R342 RK73GBIJI03)  [CHPR 10K J 1/16W 1C210.211 TATSWOIFU ICIOP AMP X2)
343 A92-1368.05 CHPR  0OHM 10212 HNSBC257T-20 | IC(32768XBbit EEPROM)
Ic213 BU4094BCFY 10(Bbit SHIFT/STORE REGISTER)
R344 RK73GB1J473J CHIP R 47K J 1/16W IC213 XRU4034BCFV IC(Bbit SHIFT/STORE REGISTER)
R345 RK73G81J101J  [CHPR 100 J 1/16W
R347 RK73EB2ER3K  [CHPR 039 K 1/4W Ic214 TATSWOTFU ICIOP AMP X2}
R348 RK736B1J103)  [CHPR 10K J 1/16W Ic215 TC75326 IC(ZINPUT OR GATE)
R349-351 RK736B1J104)  [CHPR 100K J 1/16W Ic216 TATSWO1FU IC(OP AMP X2)
ic217 TC7S04F0 ICINVERTERJO65200
R353 RK73GBIJISI  [CHPR  15€  J 1/16W Ic218 TC35305F ICIDTMF RECEIVER)
R354 RK736B1J1S3  [CHPR 15k J1ABW  |E
R354 RK736B1J203)  [CHPR 20K J1/16W  |KMT Ic219 PC03312CT CIDTMF/MODEM/MUSICEL TONE)
R354 RK73681J203)  [CHPR 20K J1/16W  |K2M2 1C220 BR24COTAF 1C(128X8bit EEPROM)
R356 RK73HBTJI0)  [CHPR 10K J 1/16W Ic220 XL24CO1AF 1C(128X8bit EEPROM)
Ic221 78312AGF35538E | IC(16/Bbit MICROPROCESSOR)
R3S RK73GBIJIO3  [CHPR 10K J 1/16W Ic222 TA7368F ICIAF POWER AMP)
R358 RK73GB1JI04)  [CHPR 100K J 1/16W
R359 RK736B1J4720  [CHPR 47K JI/16W  |KMT 1223 TATSWOTFU IC(OP AMP X2) KMT
R359 RK736B1472)  [CHPR 47K J 18w |K2M2 10223 TATSWOTFU ICIOP AMP X2} K2M2
R350 RE2-0670-05 CHPR  OOHM E 10223 * | TC7sWs1RU ICIOP AMP X2) £
IC451 75308BGK739BEY IC(4bit MICROPROCESSOR)
A36T RK736B1M72J  [CHPR 47K J 1/1BWE 10452 SG0SIALBAM | ICIVOLTAGE DETECTOR)
R362 RK736BIU273)  [CHPR 27K J I/GWE
363 RK73B1JB24)  [CHPR 820K J 1/16W E a DCI44EE DIGITAL TRANSISTOR
354 RK736B10223)  [CHPR 22K J 1/16WE @ DTAI14EE DIGITAL TRANSISTOR
R385 RK736B1J4730  [CHPR 47K J 1/16WE a DTA123EE DIGITAL TRANSISTOR
04 250243 FET
R386 R92-1368.05 CHPR  OOHM E 05 25C4617(S) TRANSISTOR
Ra52 RK736B1J1000  [CHPR 10 J 1/16W
Ré55 RK73BIZTT  [CHPR 270 J 1/16W ® 25B1119(S) TRANSISTOR
R4S RK736B104710  [CHPR 470 J 1716w @ 25Ce617(S) TRANSISTOR
RA59 RKT36BIJIODS  [CHPR 10 J 1716w 08 25K208(0) FET
ag DIC143EE DIGITAL TRANSISTOR
RAG2-466 RK73G81J102)  [CHIPR 10K J 1/16W ‘a1 25C4215Y) TRANSISTORKMK2M2
Ra57 RKTI6BIJSET  |[CHPR 560 J 1/16W
RABB-471 AK73GB1JI02)  [CHPR 10K J 1/18W Q10 25C500 TRANSISTORT.E
Ra72 RK73GB1JI03)  [CHIPR 10K J 1/16W a1 2SA18326R) | TRANSISTOR
012 2505090 TRANSISTOR
MIC201 191-0547-05 MICROPHONE ELEMENT 03 25C5086(0) TRANSISTOR
a4 SGM2014M FeT
o D1F20 DIODE
D2 3 155368 DIODE s 25C4226(R24) TRANSISTOR
D4 7 HVU350 VARI-CAP DIODE 016 2581119(S) TRANSISTOR
D8 MIB03 DIODE a7 25K1215(8) FET
09 155312 DIODE s DIAT14YE DIGITAL TRANSISTOR KMT
s DIAI14YE DIGITAL TRANSISTOR k2M2
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VCO UNIT (X58-4130-10}
VCO UNIT (X58-4290-50)

’ Ref. No. [Address|pans|  Parts No. Description posti | | Ret.No. |Address|pune|  Parts No. Description hen
19 DTC144EE DIGITAL TRANSISTOR R510 RK73HB1J332. CHPR 33K J 1/16W
20 2SC4617(S) TRANSISTOR RS11 RK73HB1J472. CHPR 47K J 1/16W
az01 250243 FET R512 RK73HB1J822. CHPR 82K  J 1/16W
Q202 25K1824 FET R515,515 RK73HB1J271J CHPR 270 J 1/16W KM
203 DTC144EE DIGITAL TRANSISTOR R515.516 RK73HB1J3314 CHPR 330 J 1/16W K2.M2
204 25A1586(Y.GR) TRANSISTOR D501 15V228 VARI-CAP DIODE
(1205-207 DTC144EE DIGITAL TRANSISTOR 0502,503 1T363A VARI-CAP DIODE
0208 2SA1362(GR] TRANSISTOR 0504 MA350 VARI-CAP DIODE
(209 25C4215(Y) TRANSISTOR Q501 UMG2 DIGITAL TRANSISTOR
Q210 25K1588 FET 0502 DTC144EE DIGITAL TRANSISTOR
211 DTAT44EE DIGITAL TRANSISTOR 0503 2505090 TRANSISTOR
212 25K879(Y) FET E 504,505 25C4226(R24) TRANSISTOR
TH1 TN1038472JT THERMISTOR
TH201 157-302-53008 THERMISTOR VCO UNIT (X58-4290-50)

Cs01 CK73HB1C103K CHPC  00IOUF K
Al X58-4130-10 SUBUNIT  PLL K M £502 CC73HCHIEORSC | CHIPC  0SPF ¢
' Al X58-4130-11 SUBUNIT  PLL K2 M2 C505 CCT3HCHIED30C CHIPC 3.0PF C
' Al * | X58-4290-50 SUBUNIT  PLL TE C506 CC7T3HCHIEOSOC | CHIPC  50PF  C
Vco UNIT {x58_4130_10} Cs07 CCT3HCHIEDTOD CHIPC 7.0PF D
£501 CK73HB1E102K CHPC  1000PF K €508 CC73HCHIEOSOD  [CHIPC  90PF D
£509.510 CCT3HCHIEOIOC  [CHIPC  10PF  C

£504,505 CCT3HCHIEOSOC | CHIPC  50PF ¢ K22
£506 CC73HCHIEOIOC | CHIPC  1.0PF  C 511 CK73HBIE102K CHFC  1000FF K
£507 CCT3HCHIE4TOS | CHIPC  47PF  J €512 CK73HBICT03K CHPC  0.010UF K
(508 CC73HCHIE330J | CHIPC  33FF  J €513 CK73HBTE102K CHPC  1000PF K
£509.510 CC73HCHIE470J | CHIPC  47PF  J C514 CK73HBICT03K CHPC  0.010UF K
€515 CC73HCHIEISO) [ CHIPC  15PF U

C511 CC73HCHIE3®0J | CHIPC  39FF  J

| o2 CC73HCHIE2200 | CHIPC  22PF  J C516 CK73HBIE102K CHFC  1000FF K
€513 CK73HB1C103K CHPC  0010UF K €517 CK73HBICT03K CHPC  0.010UF K
C514 CC73HCH1EDZ0C CHIPC 2.0PF C KM C518 £92-0513-05 CHIP-TAN  3.3UF B.3WV
071000 TC501,502 £05-0384-05 TRIM CAP 10P
C514 CC73HCHIEQSOC | CHIPC  50PF  C K2.M2
071100 CN501-506 E23-0983-05 PIN TERMINAL
£515 CC73HCHIEDSOC | CHPC  S.0PF  C F10-2116-14 SHIELDING PLATE
C516-518 CK73HBIE102K CHPC  1000PF K
Cs521 CC73HCHIEIOOD | CHPC  10PF D 1501 140-3391-37 SMALL FIXED INDUCTOR 3.3UH
(522 CK73HBIE102K CHPC  1000PF K 1502 L40-2291-37 SMALL FIXED INDUCTOR 2.2UH
€523 €92-0513-05 CHIP-TAN  33UF  B.3WV 1503 * [133-1287-05 SMALL FIXED INDUCTOR 56nH

1504 133-0745-05 SMALL FIXED INDUCTOR 33nH

| 524 CK73HBIE1D2K CHIPC  1000PF K 1505 L40-6872-37 SMALL FIXED INDUCTOR 68nH
£525 CK73HB1C103K CHPC  0.010UF K
C527 CK73HB1C103K CHPC  0.010UF K R501 RK73HB1J473. CHPR 47K J 1/16W
TC501,502 €05-0380-15 TRIM CAP 10P R502 RK73HB1J472. CHPR 47K J 1/16W

A503 RK73HB1J274. CHPR 270K J 1/16W
CN501-508 F23-0983-05 PIN TERMINAL A504 RK73HB1J104. CHIFR 100K J 1/16W
R505,506 RK73HB1J3914 CHPR 390 J1/16W
F10-2116-14 SHIELDING PLATE
R507 RK73HB1J184. CHPR 180K J 1/16W
L501,502 L40-3391-37 SMALL FIXED INDUCTOR 3.3UH R508 RK73HB1J470. CHPR &7 J 118w
1503 133-0750-05 SMALL FIXED INDUCTOR 17nH K2.M2
072400 D501-504 HVU350 VARI-CAP DIODE
1503 133-1266-05 SMALL FIXED INDUCTOR 14.7nH KM D505 MA360 VARI-CAP DIODE
072500 501 UMea DIGITAL TRANSISTOR
1504 133-0750-05 SMALL FIXED INDUCTOR 17nH 502 28J243 FET
1505 L40-1081-37 SMALL FIXED INDUCTOR 0.10UH KM 503,504 2SK50BNVIK52) FET
072700 :
505 25C5066(0) TRANSISTOR
1505 140-1581-37 SMALL FIXED INDUCTOR 0.15UH K2.M2
072800
R503 RK73HB1J563. CHPR 58K  J 1/16W
R508 RK73HB1J274J CHPR 270K J 1/16W
R507 RK73HB1J103J CHPR 10K J 1/16W
R508 RK73HB1J472J CHPR 47k J 1/16W
R509 RK73HB1J822J CHPR B2k J 1/16W
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EXPLODED VIEW

A M2.6x3.5(BLK) :N09-1492-05
B M2x3.5 :N09-2053-05
D NUT :N14-0545-04
E NUT :N14-0560-04
F NUT :N14-0562-04
H M2x2.0 :N39-2020-46
J M2x8.0 :N78-2080-46
K M2x5 :N09-2251-05
L M2x4(F-Tap) :N88-2004-46

X57-444 (C/3)

OPTION KDM-7

21
7%
: S
o
PAR =
l’/c' w\& CONTROL UNIT
15 / X57-444 (B/3)
/
——
’ | <3

TX-RX UNIT
X57-444 (A/3)

DISPLAY UNIT

40

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




TK-250

EXPLODED VIEW

ZEOOow

[¢]
M2x3.5 :N08-2053-05
M2.6x8 :N08-2185-05

WASHER :N17-1026-60
SCREW SET :N99-0387-05

ACCESSORY

OPTION KDM-7

= Accessony
~

& Mx2

ACCESSORY

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

1



TK-250
PACKING

M Screw Set (Accessory)

(N99-0387-05)
45 Hardware Fixture
(J21-4463-04)
38 Protection Bag 44 Hardware Fixture
(H25-0029-04) 60x110 (J21-4462-04)

10 Cap
t\"".
/ (B09-0344-03)
/ 39 Protection Bag

& (H25-0085-04) 100x200

% 61 Adhesive Tape
(J99-0337-04)

f
o 4 Dressing Panel
50 Hook (A21-1544-03)

(J29-0616-03)
/*§ ~ 80 Helical Antenna
%/}"‘ 150~162MHz(K,M,T,E) :(T90-0450-05)
134~150MHz(K2,M2)  :(T90-0381-05)

39 Protection Bag
(H25-0085-04) 100x200

36 Item Carton Case
(H52-0560-04)

37 Packing Fixture i’ gﬁgﬂ%ﬁgfu{m

(H12-1470-02) /

/ 14 Instruction Manual

(B62-0446-00)
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TK-250

TERMINAL FUNCTION

;0 TX-RX UNIT(X57-4440-10) (A/3) : TX-RX section

Connector No. Pin No. Pin Name /0 Function
CN1 1 E - GND
2 DE O AF detection signal output (RX)
2 MD I AF modulation signal input (TX)
4 BL | AF modulation signal (Low Speed Data) input (TX)
5 CK | PLL clock data input
6 PE | PLL enable data input
7 DT | PLL data line input
8 KY | Normally : 5V, Transmit : OV
9 uL O Normally : 5V, Transmit : OV
10 sV | Normally : OV, Transmit : 5V
11 R | Normally : 5V, Transmit : OV
12 PC [ APC power control input (TX)
13 SB | Power input after power switch
14 PB 0] Power output after passing through the fuse
15 B 0O Power output after passing through the fuse
TX-RX UNIT(X57-4440-10) (A/3) : TX-RX section
Connector No. Pin No. Pin Name /O Function
J1 1 +B I External power supply input
TX-RX UNIT(X57-4440-10) (B/3) : Control section
Connector No. Pin No. Pin Name 1/0 Function
CN201 1 E - GND
2 DE I AF detection signal input (RX)
3 MD o] AF modulation signal output (TX)
4 BL O AF modulation signal (Low Speed Data) output (TX)
5 CK @] PLL clock data output
6 PE O PLL enable data output
7 DT o] PLL data line output
8 KY o] Normally : 5V, Transmit : OV
9 uL | Normally : 5V, Transmit : OV
10 SV O Normally : OV, Save mode : 5V
11 TR 0 Normally : 5V, Transmit : OV
12 PC O APC power control input (TX)
13 SB 0O Power output after power switch
14 PB I Power input after passing through the fuse
15 B | Power input after passing through the fuse
TX-RX UNIT(X57-4440-10) (B/3) : Control section
Connector No. Pin No. Pin Name /0 Function
CN202 1 MON | Normally : 5V, Monitor when connected GND.
2 PTT | Normally : 5V, Transmit when connected GND.
3 LMP | Normally : 5V, Lamp when connected GND.
4 E - GND
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TK-250
TERMINAL FUNCTION

TX-RX UNIT(X57-4440-10) (B/3) : Control section

Connector No. Pin No. Pin Name 1/0 Function
CN203 1 TXAI I TX AF signal input
For Scrambler 2 RXAl I RX AF signal input
(SC-2450) etc. 3 SB 0 Power output after power switch
4 E - GND
5 T/R 0 Normally : 5V, Transmit : OV
6 ENZ2 O Scrambler enable data input
7 RXAQ o} RX AF signal output
8 TXAO O TX AF signal output
9 DT/DO 0] Binary code select 1 for scrambler
10 CT/D1 o} Binary code select 2 for scrambler
TX-RX UNIT(X57-4440-10) (B/3) : Control section
Connector No. Pin No. Pin Name 1/0 Function
CN204 1 DKEY1 | DTMF KEY
2 DKEY2 | DTMF KEY
3 DKEY3 | DTMF KEY
4 DKEY4 | DTMF KEY
5 DKEY5S | DTMF KEY
6 DKEYS [ DTMF KEY
7 DKEY7 I DTMF KEY
8 DKEY8 | DTMF KEY
TX-RX UNIT(X57-4440-10) (B/3) : Control section
Connector No. Pin No. Pin Name I/0 Function
CN205 1 5M o 5V
2 1D (0] Serial control signal output
3 RD I Serial control signal input
4 RT I Reset signal input
5 E GND
6 B O Power output after passing through the fuse
7 SB I Power input after power switch
8 AE - GND
9 Al I AF signal input after volume
1 A2 0 AF signal output for volume
TX-RX UNIT(X57-4440-10) (B/3) : Control section
Connector No. Pin No. Pin Name 1/0 Function
CN206 1 SP @] Output for intemal speaker
2 E - GND
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TX-RX UNIT(X57-4440-10) (C/3) : Display section

TERMINAL FUNCTION

TK-250

Connector No. Pin No. Pin Name 1/0 Function
CN451 1 EC1 | Encoder data input
2 EC2 0O Encoder data input
3 E - GND
4 RST @] Reset signal output
5 RXD @] Serial control signal output
6 TXD | Serial control signal input
7 5M | 5V
VCO UNIT(X58-4130-10)
Connector No. Pin No. Pin Name 110 Function
CN&01 1 MOD | AF modulation signal input (TX)
2 TR | Normally : 5V, Transmit : OV
3 LV | PLL lock voltage input (0~5V)
VCO UNIT(X58-4130-10)
Connector No. Pin No. Pin Name 1/0 Function
2 E - GMND
3 5V 5V
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TK-250

ADJUSTMENT

REQUIRED TEST EQUIPMENT

1.

10.

11.

12.

13.

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 7.5V.

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.

Frequency Counter (f. counter)

1) Frequencies of up to 1 GHZ or so can be
measured.

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

Power Meter

1) Measurable frequency: Up to 520MHz

2) Impedance: 500, unbalanced

3) Measuring range: Full scal of 10W or so

4) A standard cable (56D2W 1m) must be
used.

RF VTVM (RF V.M)

1) Measurable frequency: Up to 520MHz or
so

Linear Detector

1} Measurable frequency: Up to 520MHz

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

Digital Voltmeter

1) Voltage range: FS = 18V or so

2) Input resistance: 1TMQ or more

Oscilloscope

1) Measuring range: DC to 30MHz

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

AF Voltmeter (AF VTVM)

1) Measurable frequency: 50Hz to 1MHz

2) Maximum sensitivity: 1mV or more

Spectrum Analyzer

1) Measuring range: DC to 1GHz or more

Standard Signal Generator (SSG)

1) Maximum frequency: 520MHz or more

2) Output: -20dB/0.1pV to 120dB/1V

3) Output impedance: 50Q

Tracking Generator

1} Center frequency: 50kHz to 520MHz

2) Frequency deviation: +35MHz

3) Output voltage: 100mV or more

Dummy Load

1) 8Q, 3W or more

Use a non-conductive rod such as a
Bakelite rod for adjustment (especially of
trimmers and coils).

To protect the SSG, do not send out
signals while adjusting the receiving unit.

e The indicated SSG output levels are for
maximum output.

TK-250
Version Frequency range Remark
KM, T, E IF1 45,05MHz
150~174MHz
(TYPE 1) LOC _45.505MHz
K2, M2 IF1 45.06MHz
~1 H
(TYPE 2) 196-150MHz LOC  45.506MHz

Panel side view

ANT

CD

LCD

@\CH

5 == QZ} Power/VOL
LED /
ON AR (Red)| SCN D/A TA
BUSY (Green)
Left and Right side view
3
|| . 7
=1 X |

= MONITOR——= 0o0o0
000
000
000
PTT ” 00O
00O
LAMP |0 o

DC-IN [

-—SP

<—MIC
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ADJUSTMENT

Adjustment points

TX-RX UNIT (X57-4440-10) (A/3)

Component side view “ H
1 —ML I 1.t y B | 1 j
—] = [
R a s
O U@7 \
| —
o L12|©
LE -
= O
o I @jLio
G
ED C81 Q
ER

( %

G

— |

O
X57 -444 (B/3)
TC501 o)
O
—

F o W
o TCSOZ%
DC-IN —,
|\ J r_
L
Tuning mode g
Frequency table for using tuningmode
ool K, M,T, E(TYPE 1) K2, M2 (TYPE 2)
CH TX frequency RX frequency TX frequency RX frequency
1 162.000MHz 162.100MHz 143.000MHz 143.100MHz
2 150.000MHz 150.100MHz 136.000MHz
3 173.990MHz 173.970MHz 149.990MHz 149.970MHz
4 162.000MHz 149.000MHz
5 162.200MHz 149.200MHz
6 162.400MHz 149.400MHz
Signaling No. list
[Hgnaling ENC TONE DEC TONE
No.
1 NONE NONE
2 QT Qrt
3 DQT DQT
4 NONE 2TONE
5 NONE DTMF
6 DTMF NONE
7 DTMF NONE
F 4
8 100Hz square wave NONE




TK-250

ADJUSTMENT

VCO
Measurement Adjustment
It Conditi i i
el o0 ton Test- | ynit |Terminal| Unit |Parts|  Method SpectenLnw
equipment Remarks
1. TX lock | 1) CH : Channel with highest freq’ DV.M VCO Lv VCO |TC501 | 3.5V(TYPE 1) +0.05V
voltage fTH 3.0V(TYPE 2)
check
2. TXlock | 1) CH : Channel with lowest freq" 0.7-1.7V
voltage fTL
check
3.RX lock |1) CH : Channel with highest freq' TC502| 3.5V(TYPE 1) +0.05V
voltage fRH 3.0V(TYPE 2)
check
4.RX lock |1)CH : Channel with lowest freq' 0.6~1.7V
voltage fRL
check
Helical
Measurement Adjustment
Item Conditi Specifications/
e Test- | ynit [Terminal| Unit |Parts|  Method i s
equipment emarks
1. Helical 1) CH : Channel with center freq' Trk. Gen. | TX-RX ANT TX-BX L9 Adjust wave form to figure at below.
adjustment fRM Spectrum | (A/3) TP4 (A/3) L10
check Connect the spectrum analyzer Analyzer (RF) L12
to TP4(RF). L17
2) CH : Channel with highest Check WAVE shift to right
freq' : fRM
3) CH : Channel with lowest WAVE shift to left
freq' : fRL
CAUTION ;

When using an external power connector, please use with maximum final module protection of 9V.

Vi-L

V1-M V1-H

K

a

i

CENTER
SPAN
MARKER
4MKR

TG LEVEL

162.00MHz
S50MHz
146MHz
20.64MHz
-5dBm
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