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TK-431

GENERAL

INTRODUCTION
SCOPE OF THIS MANUAL

This manual is intended for use by experienced
technicians familiar with similar types of commercial
grade cemmunications equipment. It contains all re-
guired service information for the squipment and is
current as of the publication data. Changes which may
oceur 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 ail 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 companent for proper
identification.

PERSONNEL SAFETY

The following precautions are recommended for
personnel safety : '

s DO NOT transmmit until all RF connsctors 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.

s This equipment shouid be serviced by a gualified
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 CANNOT guarantes osciitator stability when
using channel element manufactured by other than
KENWOOD ar its authorized agents.

FCC COMPLIANGE AND TYPE NUMBERS

Type acceptance numbear

Freguency range

Compiliance

ALHTK-431-1

896~841MHz

Part 90
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SYSTEM SET-UP

( Merchandise received )

¥
(License and frequency aliocated by FCC)

= Frequency rangs (MHz) | RF power Type

X 896-~802 2.5\ TK-431 K
936-841

RX 935-~041

( Chaose the type of transceiver }

1
( Are you using the signaling? ) YES

4 S 4
NO ¥ e¢ page 1 vodity th -
odity the control unit
DTMi?:DcE:oder when used KDD-4.
{Option)

)
Y
( Are you using the DTMF key panel? } ES

Sea page 13 and 87

NG L
KDM-6 mﬂ?r" the KD!\IA~6 i_nstead of
DTMF key panel @ front panel.
(Option}

-t

i
@ ( Transceiver programming

A persoenal computer {IBM PC or compatiblet, programming interface
{KPG-81, and programming software {KPG-16D} are required for pro-
gramiming.

{The frequency, trunked sysiem features, conventional system features,
T)S po\;uer HILOW, and signaling data are pregrammed for the trans-
caiver.

\

YES

(Are you using the speaker microphohe?)

NO . F See page 91

KMEC-17
Speaker microphone

f {Option)

\

( Delivery )
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 OPERATING FEATURES

1. Operation Features

The TK-431is an 200-MHz-band EFJ LTR™-compat-
ible trunked radic designed to aperate in bath trunked
and conventional modes. The programmable features
are summarized.

1-1. General Transceiver Features

+ Any combination of sixteen trunked and conven-
tional systems programmable.

+ Up to ten groups are programmable in each systam.

Four-digit alphanumeric characters are program-

mabie for each group.

System scan is selectable with front-panel "S" key.

System lockout during scanning

Time-out timer

CALL indicator

Time-out timer

Clear-to-talk

External DTMF decader {The aptional KDD-4 BTMF

decoder is required.}

+ Test mode

» & # & 9 =& =

1-2. Trunked System Features
The following features are available with systems

programmed for trunked transceiver operation.

* Group Scan

¢ Transmit Inhibit

+ Telephone {nterconnect {The optional KDM-6 DTMF
key pans!l is reguired.}

+ Free System Ringback (This feature is available only
when a telephone interconnect ID code is selected.)

» AUTQO TEL (This feature is available only when a
telephone interconnect ID code is selected.)

* Transpond

¢ Talk-around (Can be set for each group.)

» Systemn Search

1-3. Conventional System Features

The following features are available with systems
programmed for conventional transceiver operation.
* Up to ten channels are programmable in each sys-
tem. (Channels are selected using the GROUF key )
Carrier sguelch and QT/DQT operation
Transmit Disable (Receive-only channel}
Talk-around (Can be set for each group.}
Busy Channel Lockout

2. Transceiver Controls and Indicators {Fig. 1}

2-1. Top Panel Controls

All the keys on the top panel are momentary-type
push buttons. The functions of these keys are ex-
plained below,

+ POWER key

Transceiver POWER key. When the power is
switched off, all the parameters, such as the system
and group, are stored in memory. When the power is
switched an again, the system returns to the pravious
conditions.

« LAMP key

This key illuminates the LCD on the top panel.
When the key is pressed, the LED lamp goes on.
When it is released, the lamp goes off after about five
seconds. If any key, except the power key, is pressed
while the LED lamp is on, the lamp is kept on for five
seconds. Itis also kept on for five seconds by pressing
a key on the optional KDM-8. This key also functions
as the KDM-6 (DTMF key panel} backlight onfoff key.

» SYSTEM key

When the SYSTEM key is pressed, the system
number 10 be selected is incremented by one. When
the key is held down, the system number chafiges
continuously. After the system number reaches the
highest system number, it goes back to the lowest
system number. System numbers not set are skipped.

+ GROUP key

This key is operated in the same way as the SYS-
TEM key. When the system number is changed, the
GROWUP indicator shows the original group number
{the last selected group number in each system). The
group to be set may differ by system.

+ §(Scan) key

Each time this key is pressed, the system scan func-
tion is toggled on and off. The function of this key can
be disabled by programming.

« A [Auxiliary} key

This key togoles the auxiliary function on and off. If
this key is pressed once, the auxiliary function is en-
abled. If the key is pressed again, the auxiliary function
is disabled. The confirmation tone is the same as that
of the scan key. The following auxiliary functions are
available and can be programmed by the FPU:

1} System scan delete function

2) Fixed revert system call (invalid if the system is

not set)
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OPERATING FEATURES

3) Switching between alphanumeric display and
system/group indicator {toggle)
{Invalid if the alphanumeric display is not set)
When the alphanumeric display is selected, the
1460-Hz confirmation tone is output for about
S0ms. When the system/group indicator is se-
lected, the confirmation tone is output twice fout-
put 50ms, off 50ms, output 50ms),

4} RIC search function

5) TX power high/low switching function (toggle}

8} Invalid

2-2. Top Panel Displays and Indicators
+ System display

Inclicates the selected system number (1~16). Only
the programmed systems are displayed. The system
display is located above the SYSTEM key.

+ Group display

Shows the salected group number (0~9). Zero indi-
cates group 10. Only the programmed groups are dis-
played. The group display is jocated ahove the GROUP
key,

Front panei

MONITOR

POWER . 5W

VOL DOWN

BATT.RELEASE

Fig. 1

= Scan indicator
The (& mark on the left of the system display
goes on in system scan mode.

+ Delete { p } indicator

When a system locked out of the system scan se-
quence is seiected, the I mark on the left of the sys-
tem display goes on. [t flashes when there is any
locked systermn during system scan.

» BUSY indicator

The BUSY indicator goes on if the PTT button is
pressed when the trunked system is busy or while a
TX inhibit ID is being received.

» CALL indicator

The CALL indicator can be programmed so that it
goes on when a specified call is received. This indica-
tor goes ofi when any top pane! key other than the
LAMP key is pressed.

If the KDD-4 is installed and the call flag is Y, this
indicator doss not go on unless the DTMF code
matches, :

EXT.SP/MIC . SW
LCD

-

AUX . 5W

/
GROUP . W
LAMP , SW SYSTEM . SW

LCD display

@ BUSY  CALL

!> Y
i o N N

h '

!
SYSTEM G

b .
A/N

8

P

i
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+ Alphanumeric Dispiay

The four-digit alphanumeric (A/N) display also
shows system and group numbers. Up 1o 160 sets of
4-digit alphanumeric displays can be programmed for
each system/group. Hf the alphanumeric display is not
programmed, the system and group numbers are dis-
played.

+ Auxiliary 1 ( » )} indicator

The dot {*} mark shown at the lower right of the
group indicator is an indicator that can be programmed
for each system/group. If this key is programmed fora
specific group function (interconnect, talk-around, scan
lockout, etc.), it can be used to indicate the function.

If the KDD4 is installed, it turns on according to the
DECODE LATCH high/flow.

« Auxiliary 2 ( =) indicator

The dot [ # } mark shown at the lower left of the sys-
temn indicator is displayed anly when the Akeyis set to
the power change function. When the dot {*) is on,
the TX power is low, and when it is off, the power is
high.

« TX/BATT indicator

This red L.ED lights during transmissicn (it does not
light during busy or TX inhibit is enabled}. if the battery
voltage falls below the programmed veltage during
transmission, the brightness of this indicator de-
creases at intervals of about one second, so it can be
used as the battery voltage alert function {except dur-
ing linking}.

3. Details of Features

3-1. System Scan

Systemn scan can be selected with the *S' key by
programming the scan feature. When the "S" key is
pressed and the (8 mark appears, scan mode is en-
tered. Scanning starts from the system following the
currently displayed system. When scanning, a dash (-}
is indicated on both the SYSTEM and GROUP indica-
tors. When a call is received, scanning stops, and the
system and group are displayed.

When the system or group key is pressed during
scanning, the scan stops and the revert system or

- group can be changed. Scanning resumes one second

after the key is released. If the scan feature is not
programmed, the "S* key on the top panel is ineffec-
tive.

3-2. System Lockout

The system lockout feature is used to lock systems
out of the scan sequence, and can be selected by pro-
gramming in the following two ways:

OPERATING FEATURES

+ Fixed lockout

The system to be locked out is selected by program-
ming. When a locked system is selected, the Delete
{ p» } indicator appears on the left of the SYSTEM indi-
cator. The revert system is scanned even if s locked

. aut. lfthere is a locked system, the Delete { P+ } indica-

tor flashes during scanning.

« User selectable lockout

If the A {Auxiliary) key is programmed for the scan
lockout feature, the user can lock systems out of the
scan sequence with the A key. To lotk a system out of
the scan sequence, press the A key when the system
is displayed, The Delete (B ) indicator is displayed on
the left of the SYSTEM indicator. .

To unlock a system, select the system and press
the Akey. The Delets [ I } indicator disappears to indi-
cate that the system has returned to the scan se-
guence. The reveri system is scanned sven if it is
locked out. If there a locked system, the Delete ()
indicator flashes during scanning. If all systems are
locked out, the scan steps and only the revert system
is received. ,

If another function is assigned to the A {Auxiliary)
key, the USER SELECTABLE LOCKQUT feature does
not function.

3-3. Drop-Out Delay Time (Scan Resume Time)

If a call is received during scan, the scan steps. The
scan resume time can be programmed as Q to 254
seconds in one-second increments. The default value
is 3 seconds.

3-4. Dwell Time

The dwell time is the time after transmission ends
until the scan resumnes in scan mode. Itcanbe setto 0
to 254 seconds by programming. The default value is
15 seconds.

3-5. System/Group Revert
System/Group revert can be programmed for one of
the following:

+ Last call revert

The system or group changes to the revert system
or group when a call is received with the system of
group being scanned.

= Last use revert

If a system/group call is received during scanning
and the PTT button is pressed for transmission and re-
sponse within the drop out delay time, the system orf
group is assigned as the new revert system or group.
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3-6. Scan Message Wait

The time for staying with the home repeater that
receives a signal during system scan and monitoring
data messages can be programmed. If there is no sig-
nal from the home repeater, the system is scanned for
about 50ms. If there is a signal, three data messages
are monitored. Normally, three data messages are
monitored for each system, and it can be increased in
multiples of three data messages per line to up to eight
lines.

If the repeater data message indicates that there is
na call, data monitoring is terminated and the home re-
peater of the next system is scanned.,

3-1. Call Indicator

The call indicator can be programmed far each
group. in trunked systems, it can be set to respond to
a selectable decods 1D or one of two fixed |Ds, except
black 1Ds. When a call is received with a selectable
decode ID, the call indicator flashes. When a call is
received with a fixed ID, the call indicatar lights can-
tinucusily.

In a conventional system, the call indicator can he
programmed to light for each QT or DOT code. it
keeps flashing while a call is being recsived. It is turned
off by pressing any top-panel key except the LAMP
key.

3-8. Time-Out Timer

The time-cut timer can be programmed in 15 sec-
onds increments from 156 seconds to ten minutes for
dispatch and intsrconnect operations. If the transmit-
ter is keyed continuously for longer than the pro-
grammed time, the transmitter is disabled and a warn-
ing tone sounds while the PTT button is held down.
The alert tone stops when the PTT button is released.
The default value is one minute for dispatch and three
minutes for interconnect.

3-9. Priority ID Codes

The priotity of the programmable decode 1D codes
for each system is as foliows:

1) Fixed D code 1.

2] Fixed 1D code 2

3) Selected 1D code

4] Other selsctable |D codes (Group scan only)

B) Block decode codes

When a call with a higher pricrity is received, that
calt is received immediately (except when the trans-
ceiver is trunked out.

3-10. Group Scan Operation

Group scan can be programmed for each group. in
addition to the 1D codes of the selsctad group, the ID
cades of the other groups that are permitted for group
scan are decoded. (The two fixed |D and block decode
codes are always decoded.)

If, during group scanning, a call is received with one
of the selectable group 1D codes for which group scan
is enabled, the group display indicates the group num-
ber that the call came in with. That group then be-
comes the new selected group. Group scan resumes
after the specified drop-out delay time or dwell time
shared by the system scan elapses,

3-11. Transmit Inhibit

The transceiver can be programmed with a transmit
inhibit block of ID codes. H an D code within this block
is decoded the preset time befare the PTT button is
pressed, transmission is inhibited. The BUSY indicator
lights and a busy tone sounds until the PTT bution is
released to indicate that transmission is not possible
{except clear-to-talk mode).

Transmission with the group for which the sncode
ID is not set is inhibited, and the busy tone is output
while the PTT button is held down, regardiess of the
clear-to-talk setting.

3-12. RIC ID Codes (RIC MODE)

The 1D code in the RIC ID block can be used to make
a phone call by programming the block. To make a
phone call, the transceiver front panel must be re-
placed with the optional KDM-8 (DTMF keypad).

3-13. Free System Ringback

This feature is available only when a telephone inter-
connect 1D code is selected, If a busy tone sounds
when the PTT button is pressed, the transceivar enters
this mode automatically.

When the PTT button is released, a beep sounds for
400ms to indicate that the mode has been entered. If
the scan is on, it is canceled automatically
{the (&> mark goes off.) When any repeater becomes
available, a ringing tone sounds and this mode ends.

System scan is automatically terminated when the
mede is entered. The mode is terminated when the
system, graup, scan, PTT, or A key is changed.
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3-14. System Search :

This feature can be programmed to automatically
access other programmed systems when the seiected
system cannot be accessed. |f an intercept tone
sounds when the PTT button is pressed after setting
the mode, the transceiver has entered the mode.
Systern scan is automatically terminated at this point.

if the group ID is a telephone interconnect 1D, the
transceiver then attempts to access, in succession,
other systems that have a telephone interconinect [0 in
the revert group location. If the group 1D is a dispatch
ID, the transceiver attempts to access other systems
that have a dispatch |D programmed in the revert
graoup location.

I¥ there is no system to be accessed, an intercept
tone sounds, the mode is termingted, and the trans-
ceiver returns ta the first system. If the access is suc-
cessful, the mode is terminated, and the searched
system becomes the new selected system.

3-15. Transpond

This feature can be programmed to turn on and off
for each group. If the ID of the group for which trans-
pond is enabled is received, two data messages (trans-
mit 1D and turn-off code) are automatically transmitted
if the PTT button is not pressed as a response within
the time set (0 to 254 seconds in 1-second incre-
ments). if the PTT button is pressed within the time, or
if the signaling option has been set, the transpond is
nat performed.

3-16. Talk-Around

This feature can be programmed to turn on or off for
gach group. When the PTT bution is pressed for the
group to which the talk-around feature is set, the home
repeater channel is used for transmission, and the re-
peater link cperation is not performed. Signaling must
be in LTR format.

If clear-to-talk is set, a proceed tone is output at the
beginning of transmission. If both interconnect and
talk-around are set, the talk-around operation is not
performed.

3-17. Preferred System Revert

This feature is available by assigning this feature to
the A {(Auxiltary) key. The feature is used to move the
revert system/group 1o the fixed programmaed system/
group quickly. When the A key is pressed during scan-
ning, the scan stops temporarily, and the revert sys-
tem/group is displayed. The scan resumes about one
second after the A key is released.

3-18. Alphanumeric Display Select

The system/group number display and the alphanu-
meric display can be switched with the A key by as-
signing this feature to the key. Figure 2 shows the
characters that can be displayed. These are basic char-
acters, and can be displayed in each segment. Four
digits can be displayed at the same time.
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3-19. AUTO TEL

A telephane interconnect call can be made by sim-
ply pressing the A {Auxiliary) key by assigning this fea-
ture to the key. This feature accesses the RIC channel
of the available system automatically.

When the A key is pressed, a queue tons is output,
and the "RIC" message appears on the alphanumeric
display to indicate that this mode has been entered. K
the BIC D is set for the revert system, the RIC channel
of that system is accessed. |f all RIC channels are
busy, an attempt is made to access the RIC channels
of another system in which the RIC ID code has been
programmed. It is repeated for 60 seconds until the
access succeads. If the access succeeds, & dial tone
returns from the repeater, !f the A kay is pressed again
when the gueue tone is sounding, this mode is can-
celed.

If the access fails after 60 seconds, a deny tone is
cuiput and this mode is terminated. When the talk
ends, the revert system/group returns. When the scan
mode is effective, the scan resumes. The AUTO TEL
feature can be programmed to turn on or off for each
system.

3-20. Low Battery Indicator

If the battery voltage falls bslow the programmed
tevel during transmission, the brightness of the TX LED
is reduced in periods of one second to give an alert.

It can be programmed in the range 5.20to 6.8V inin-
crements of 0.2V, Mormally, set it to 6.2V. This trans-
ceiver sounds an alert tone and inhibits transmission if
the battery voitage falls helow 5.2V,

3-21. TX Power Switching Feature

- Transmission power can be programmed to high or
low for each group. The A key can be used by assign-
ing this feature to the key.

+ When the A key is not used

Set the program item to YES to set the power to
low, (NO : High}

+ When the A key is used
You can switch the transmission power between
high and low with the A key by assigning this feature to

the key.

If the A kay is prassed once, the [ * ] indicator on

the system display lights and the powsr becomes
low, {The 1460-Hz confirmation tone sounds once )

if the A kevy is pressed again, the [ # | indicator goes
off and the power becomes high. (The 1460-Hz confir-
mation tone sounds twice }

3-22. Audible User Feedback Tones

The transceiver outputs various combinations of
three tones (high, mid, and low) to notify the user of
the transceiver operating state. The main tonas are
listed below. The high tone is 1460Hz, the mid tons is
880Hz, the and Iow tone is 730Hz.

+ Busy tane

This tone is output when the PTT button is pressed
but no repeater is available and transmission is not
possible. It is output unti! transmission is enabled
while the PTT button is held down and transmission
starts, or until the PTT button is released. {The mid
tone and low tone are output alternately in 150ms in-
tervais.)

* Intercept tone

This tone indicates that the transceiver is out of
range. It indicates that the PTT button is pressed, and
transmission has started, but the repeater cannot be
connected and talking is not possible, It is output until
the PTT button is released. {The mid tone and low tona
are output alternately in 200ms intervals.)

= Delay tone

This tone is cutput when the PTT button is pressed
and the repeater is accessed three times or more to
indicate connection with the repeater is delayed. This
tone is the same as the Busy tone.

* Proceed tone

This tone is output when the PTT button is pressed,
transmission starts, and the repeater is connected o
indicate that the user can ialk if the Clear-to-Talk func-
tion has been set. (The high tone is output for 100ms.}

+ Queue tone

This tone is output until the AUTO TEL function is
sst and the RIC channel is accepted successfully. (The
rmid tone on for 50ms, off for 50ms, and on for 50ms in
1 secend intervals.)

* Deny tone
This tone is output if the AUTO TEL function is set,
the queue tane is output, but the RIC channel cannot

_be accessed within 80 seconds. |t is similar to the in-

tercept tone. (The mid tone and low tone are output
alternately in 150ms intervals.)
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3-23. Clear-to-Talk
This feature can be programmed to turn on or off.

» Clear-to-talk operation {Set to ON)
It a dispatch D is used and the PTT butteon is

‘pressed when no repeater can transmit, a busy tone is

not output (it is output when an interconnect D is
used). i transmission becomes possible while the PTT
button is held down, transmission starts.

When connection with the repeater is completed, 2
proceed tone is output. The delay tone is not output in
this mode. {lt is output when an interconnect ID is
used.)

+ Normal operation (Set to OFF}

If the PTT button is pressed when there is no re-
peater that can transmit signals (no free repeater or TX
inhibit is enabled), a busy tone is output. If transmis-
sion becomes possible while the PTT button is held
down, transmission starts. The delay tone is output if
link operation is performed thres to six times.

3-24. Conventional System Operation

Up to 10 channels can be programmed for each
system programmed a5 a conventional systern. Chan-
nels can be selected by the group key. This transceiver
can program up to 160 channels.

QT (Quiet-Talk), DQOT (Digital Quiet-Talk), or carrier
squelch can be set for transmit or receive channels. If
signaling is set for transmission, a sguelch tail elimina-
tor reverse burst or turn-off code) is transmitted.

- Monitor operation

1f QT or DQT signaling is set during reception, it can
be canceled by pressing the monitor key. This feature
can be programmed 1o be disabled.

- Talk-around
The Talk-around feature can he programmed faor
each channal.

« Transmit disable {receive-only channels)

Transmission can be programmed to be inhibited for
gach channel. This feature is used to set receive-only
channeis. When the PTT button is pressed on a re-
ceive-only channel, 8 busy tone sounds, and transmis-
sion is not performed.

+ Busy channel lockout

The busy channel lockout feature can he pro-
grammed for each channel. If a channel is locked out
by pressing the PTT button, a busy tone is output, and
if transmission becomes possible, it starts.

- Scanning conventional systems

For the conventional system scan, only the revert
channel of each system is scanned. If QT or DQT is set
for the channel, the channels, including signaling, are
scanned.

3-25. DTMF Key Panel [KDM-6 Option)

The 0 to 9, %, and # keys are used to generate DTMFE
tones for telephone number dialing. A DTMF tone is
generated only when transmission is performed by
pressing the PTT button.

3-26, External Decoder (KDD-4 Option)

The optional DTMF decoder (KDD-4) can be instailed
in the transceiver. Use of the optional decoder can be
programmed for each group (for each channel of a
conventional system). The monitor key functions as
the external decoder reset key.

The KDD-4 can be supported with the decode 1D of

each group. If the decode 1D of group 1 is equal to
fixed 1D 1 or the decode 1D of group 2 is egual 1o fixed
ID 2 in the LTR system, the KDD-4 ¢an be supported
with each fixed ID. If it is supported, the following fea-
tures are availabie:

» Audio mute

If the decode latch input port is low during reception
and the LTR data or signaiing matches {when the
squelch is open if signaling is not set), the audio Is
output.

During system/group scanning, the '= =" display
changes 1o the system/group display (or alphanumeric
display). If it is the last cali, the revert system/group
returns.

+ Call indicator, alert tone

if the Decode Lateh inpuit port changes from high ta
low during reception and the LTR data or signaling
matches (when the squelch is open if signaling is not
set), a KDD-4 alert tone is output when the maonitor key
is off. CALL lights or flashes {or nothing occurs) ac-
cording to the CALL indicator set for each group.

The CALL indicator/KDD-4 alert tone does not oper-
ate uniess the Decode Latch input port goes high.

.« Operation during scan

If signaling matches during scanning, the scan stops
at the system. The display shows - - until the De-
code Lateh input port goes low. When the port goes
low, the systern/group is displayed.

PR




OPERATING FEATURES

4. Transceiver Programming

4-1. Introduction

The TK-431 transceiver is programmed using an
IBEM PC or compatible machine, a programming inter-
face (KPG-8), and a programming disk (KPG-16D), Fig-
ure 3 shows the setup for an IBM PC.

KPG-16D
(FIELD PROGRAMMING DISK )

4-2. KPG-8 Description
{Optional PC programming interiace cable}

The KPG-8 is reeded to connect the TK-431 to the
computer. |t has a cireuit in the D-subconnector (25-
pin} case that converts the RS-232C logic level to TTL
level. The KPG-8 plug is connected to external socket
of the TK-431 and to the computer by a conversion
cable (option} with a 8-pin female connector and a 25-
pin male connector. Connect the KPG-8 DC power in-
put cable to the DC power supply (13.8V).

4-3. Programming Software Description

KPG-16D is the programming software for the TK-
431, supplied on a 3.5" or 5.25" floppy disk. This soft-
ware runs under MS-DOS {version 3.3 or later) on an
IBM-PC/XT, AT, or PS2, or on a compatible machine.
Data can be input to or read from the TK-431, and ed-
ited an the screen. Programmed data can be printed.

RS-232C
COMMUNICATION PORT

Fig. 3

D wlle furning o=

\

{ PROGRAMMING INTERFACE)

4-4. Program Mode

Data can be programmed in to the transceiver in this
mode. To put the transceiver in to this mode, hold
down the A {Auxiliary} key, switch the power on, wait
for at least two seconds, then release the A key. The
system or group display shows a dash i-}. The mes-
sage "PROG" appears on the alphanurmeric display.
Cl¢ valode p oy w-amufwg : Wold SYS KE;

owes . Yapgion

checle s Qs e . U%L‘fmﬁ)quaf,
Vege DOS FPRO. exe.
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4-5. Clone Mode (Fig. 4)

Programming data can be transferred from one ra-

dio to another by connecting thern via their external mi-
crophone connectors. The operation is as follows {the
transmit radie is the master and the receive radio is a
slave):

1.
2,

3.

Power on both radios.

Connect the KCT-8 cloning cable to the microphone
connectors of master and slave.

Put the master into programming rmade, then press
the GROUP key. The dot { «} at the lower right of
the group indicator goes on to indicate that the
master is in clone mods.

. Put the slave into programming mode.

Fig. 4

5. Press the "S" key on the master. Data is transmitted

to the slave and the (5> mark goes on. When data
has been completely cloned, the (& mark disap-
pears,

. Switch the slave's power off, disconnect the clone

cable, then switch the power on again. The slave
can then be operated by the same program as the
master.

. Any number of radio can be cloned by connecting

the slave sidae of the microphone cable to the micro-
phone connector of another radio, putting it into pro-
gramming mode, and performing steps 5and 6,

Note : Only the same models can be cloned together.




INSTALLATION

1. Installing the DTMF Key Panel

(KDM-6 Option)

The KOM-6 is used to generate DTMF tones for dial-
ing a phone numbers.

1. Loosen the two screws [(D) securing the bottom
plate, pull the top panel (@), and remove the trans-
ceiver from the case. (Fig. b)

2. Remoave the one screw (N09-2053-08) holding the
bottorn plate (3}, and remove the battem plate
((&). See Figura 6 for2 to 6.

3. Remove the terminal {E23-0474-14) and cughion
(G11-0617-04} {(B)),

4. Remove the release knob (&) and spring (G01-
0867-041 (D) ).

5. Remove the front half of the case from the rear half.

Note: To remove the front half of the case from the

rear half, push up the front panel in direction
{(®) shown in Figure & and remove it in direc-
tion (@}

B. Install the KDM-8 instead of the front panel.

Reassemble the unit in the reverse order aof disas-
semibly.
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INSTALLATION

2. Installing the Signaling Unit

(KDD-4 DTMF Option}

. Loosen the two screws holding the bottom piate,
pull the top panel, and remove the transceiver from
the case. {Fig. bl

2. Ramove the four screws haolding TX-RX unit B/4 on

14

the frame.

3. Remove TX-RX unit B4 (D). (Fig. 7
4. Cover the entire KDD-4 with the supplied insulating

tube (2 1.

insulation
Tube

2-1. Setting the KPD-4 Code (DTMF}

This product is buiit using surface mount construc-
tion techniques, The solder jumpers used to configure
this product should be changed using equipment and
techniques suitable for surface mount device repair.
Abuse due to the use of inappropriate tocls and tech-
niues witl VOID the warranty.

Ju4 Jus Jua s
JUIO‘ } JUE JU7  JUB
- S S8 S ® S8666
Iy A B C
"
N hnd
ur
)
r-
-]
g
s
m [ N . |
- 7 =
JU3 JU

Fig. 8

5. Attach the double-sided adhesive cushion to the

6.

insulating tube (@) (on the insulating tube on the
soldered side of the KDD-4).

Insert the KDD-4 lead connector into CN204 on the
component side of the TX-RX unit B/4 (®).

_ Fix the KDD-4 covered with the insuiating tube on

TX-RX unit B/4 with the cushion facing down. (See
Figure 7 for the fixing location {&)). If itis not fixed

correctly, it will touches other companents.)

TX-RX unit B4

Companent side view

MOMN/RESET > ON-HOOK QFE-HOOK
Juz | Shorted | Open circuit i~} supply
Jus JU4 MUTE UNMUTE
Shorted ! B Opan circuit Sinks to {4 supply
Open A Sources {+) supply | Open dircuit
Shorted | A Qpen ¢cireuit Sources [+] supply
Open c HCMOS HI (5vde) | HCMOS LO 10Vde)
Shorted | C HCMOS LO (Dvde) | HCMOS HI {Bvdc)
Jui Shorted | DTMF input 10-230mVims.
Juz QOpen All call disabled
Shorted | All cali enabled
JUB&JUI0 | Shorted | I5] (ORG/BLK) is deadbeat disable
JUS Shorted | J1 pin 2 ssecondary prograrmming
Opean J1 pin 2 secondary set input

Table 1 Jumper setup charts

T R S
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DISASSEMBLY FOR REPAIR

. Removing the Case, Front Panel, and Bottom Plate

See page 13 : Installing the DTMF key panel.

. Disassembling the Front Panel (Fig. 1)
. Rermove the six screws [ (D) holding the PC board

{J72-0208-02), then remove the front panel,

. Removing the TX-RX unit {B/4) {Fig. 2)
. Remcve the four screws (1)) holding TX-RX unit B/

4, then removs the frame.

. Remove the cable connestors (&) ) from CN202 and

CN203.

. Remove the cable {W1) from CN201. CN201 is lo-

cated an the foil side of TX-AX unit B/4. Unlock
CNZ201 and remove W1. To uniock it, pull the cap of
CN201.

. Removing the Top Panel [Fig. 2)
. Remove the four screws ( 3} holding the top panel,

then remove the frame,

. Remove the solder fixing the lead connecting J2 on

the companent side of TX-BX unit A/4 and the an-
tenna terminal { @ ).

. Remove the solder connecting the ground pattern

on the foil side of TX-RX unit A/4 and the top panel
shield terminal (& ).

Companent 4
side viow

Fig. 1




DISASSEMBLY FOR REPAIR

5. Removing the TX-RX Unit A/4 {Fig. 3)

1. Remove the two screws (D) holding IC2, then re-
move the frame,

2. With a soldering iron, remove the solder fixing the
TX-RX unit A/4 Hfoil side) and the frame. {Remove
the solder marked with.)

3. With a soldering ron, remove the solder fixing the
TP1 terminal of the TX-RX unit A/4 {component sidel
and the battery power terminal.

6. Disassembling the Top Panel (Fig. 4)

1. Remove the four screws ( (1} ) holding the top panel,
key top, and TX-RX unit C/4, then remove the sub-
panel.

2. Remove the two screws (@) ) holding TX-RX unit Bf
4 and spacer, then remove the subpansl.

3. Remove the two screws (&)} holding the ANT re-

ceptacle, then remove the subpanel.
Subpane!

ANT Receptacle

TX-RX unit G4

Key top

Top panel

Fig. 4
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CIRCUIT DESCRIPTION

1. Overview .

This transceiver is an 300-MHz-band EFJ LTR™
trunked-system-compatit : FM portable. transceiver
that can be pregrammed to operate on both LTR and
conveantional systems.

2. Circuit Configuration by Frequency

The receiver is a double-conversion superhet with a
first intermediate frequency (IF) of 39.0375MHz and a
second IF of 45%kHz. Incoming signals from the an-
tenna are mixed with the local signat from the PLL to
produce the first IF of 38.0375 MHz.

This is then mixed with the 38.5825MHz second
locat osciliater output 10 produce the 455Hz second IF.
This is detected to give the demodulated signal.

The transmit signal frequency is generated by the
PLL VCQ, and modulated by the signal from the micro-
phone. It is then amplified and sent to the antenna.

CF
455kHz

—\/1

- IF SYSTEM -

ANT

TX 896~902MHz

935~941MHz

RX 935-941MMz TstMIX MCF
ANT | FRF
SW AMP

) ]
35.0376MH:z

AF
AMP [q gp

J_ 38.5925MHz
[=]

895.9625~901.9625MH =
| PA | X -
AMP | AMP =
895-902MHz
935-941MHz

*
PLE Mic
VCO amp [* ( I MIC

Fig. 1 Frequency configuration

3. Receiving System
3-1. RF unit

An incoming RF signal from the antenna terminal
passes through the antenna switch (D3, D4, and 05
are off) and then the bandpass filter (L13). The signal is
amplified by RF amplifier Q14, and passes through the
bandpass filter {L17) again. The resulting signal goes
to the first mixer {Q15), where it is mixed with the first
local oscillator signal output from the frequency syn-
thesizer to produce the first IF {32.0375MMz).

19

3-2. IF unit

The first IF signal then passes through a four-pole
rmonolithic crystal filter (XF1). The signal is amplified by
first IF amplifier Q17 and goes to the second IF unit.

The second IF unit consists of an |F system IC {IC5)
and tha second mixer, second local oscillator, second
iF filter, and FM detector. 1C5 mixes the signalinput to
it with the 38.5825MHz second local oscillator output
of the crystal oscillator (X1} 1o produce the second IF of
455kHz.

The 485kHz signal then goes through 455kHz ce-
ramic filter CF1, is amplified by the limiting amplifier,
demodulated by the quadrature FM detector {in the
same IC), and output to the receive audio amplifier.
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3-3. Audio amplifier unit

The demodulated signal is amplified by 1C212 (2/2),
and goses through a low-pass filter consisting of 1C214
{1/2), a high-pass filter consisting of 1C212 (2/2), and a
BEF consisting of 1215 (1/2) to remove the audio sig-
nal,

The signal then goes through a AF switch {3204 :
ON), the deemphasis circuit consisting of IC215 {2/2),
and an electronic volume control circuit consisting of
IC216, the on to audio power amplifier {IC217, where it
is amplified and cutput to the speaker.

ANT
D3 L13 Q14 L17 Q18 XF1 arr ICH
BPF RF AMP BPF 15t MIX MCF 1st IF MEX,.DET,IF
DET
ANT
Sw [ —DD——-., \ / \—.D—-
i
X1 2 | I— CF1
T -
- DSC{PLL) osC
IC212(2/2) IC214(1/2) 1C214(2/2} HC21501/2) Q204 IC218(2/2) IC216 G217 Q207 sp
AF AMP LPF HPF BEF DE-EMP AF PA

VA e >

Fig.2 Receiving system

3-4. Squelch cireuit
The receive detector cutput is amplified by €212 (2/

- " il IC212{/2y 1IC212(H2) 0203
2}, than passes through a high-pass filter consisting of ; e
IC212 {1/2) 10 remove the noise component from the oer ™1 ante ™ HPF [~ cup 20
signal. It passes through (203, and the noise pulse cPU
signal is sent 10 pin 20 of the (;IPU {iC210n . 5CB O 210
The CPU counts the pulse signals and performs digi- | VR201
tal integration. It reads the voltage across the preset jy 29

squeich semi-fixed resistor (VR201) via pin 29, com-
pares the voltage with the integration value, and turns

the squelch on and off accordingly, Fig. 3 Squelch

20
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4, Transmitter System

4-1. Microphone amplifier

The signal from the microphone goes through the
micraphone mute switch (Q208 : ON). It passes
through the high-pass filter in 1218 (1/2) and the
preemphasis/IDC circuit in 10218 (2/2). {The output is
mixed with the encode signal if an option is installed.)

The signal then passes through the four-stage low-
pass filter consisting of 1C219{1/2, 2/2}, and unwanted
harmonics are removed.

The signal passes through the MAX DEV adjust-
ment VR (VR202}, and enters the summing amplifier
consisting of IC220 (1/2), and is mixed with the low
speed data from the CPU (IC210).

The output signal from the summing amplifier
passes through the AF switch (Q211: ON}, and goesto
the VCO and VCXO modulation input.

4-2. Final amplifier

The signal from tha PLL (Q5 : RF amplifier output)
passes through the 3dB attenuator and is amplified by
the BF power amplifier (IC2} to Z.8W (1W when the
powet is low}. it then goes-through the harmaonic filter
{LPF} and antenna switch (D3 : ON), and on to the an-
tenna terminal.

4-3. APC circuit

The current flowing through the RF power amplifier
{IC2}is always manitored by detecting the voltage drop
at resistor R37. This voltage is applied t¢ pin 2 {non-
reverse pin} of IC3,

Q208 1IC21801/2)  IC21842/2)  1C219(1/2)  {C219(2/2) VR202 1C220(1/2) Q211
from MIC - - al AF
Microphone MUTE_" HPF iDC > LPF »1 LPF *-%i—'- SUM ™ sw to VCO
L MAX DEV T
DTMF TONE o VCX(O
£.8D

Fiz. 4 Microphone amplification

The reference voltage from IC4 is applied to pin 3 of
IC3. The power is amplified according to the differ
ence with the reference voltage and so the DC ampii-
fier (Q6) is contralled to keep the transmission power
current and the transmission output constant. (08 is
narmally off, and turns on when lower power mode is
gelected.

This switches the reference voltage (IC4, pin 3} and
power highflow (2 BW/1TW]. The power level can be
adjusted by VRZ (high power} or VR3 (low powaer).

ANT
Ic2 D3
from
- RE o ANT
R“}g‘;"‘“— ATT I power amp [ WPF [ ‘sw
VR2 )
; POWER ADJ R37 +B APC
; {HF} +B } v
Z IC4 [
REF . CURRENT .| bc
> voL sw % ™| oeTECT AMP
s
VR3 Ic3 Q6
POWER ADJ
W Low
T o
AL

Fig. 5 Transmit power circuit and APC circuit
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5. Frequency Synthesizer Unit
5-1. PLL

The frequency synthesizer consists of a VCXO {X2),
a VCO (L507, 1LB08), a PLL circuit, and peripheral cir-
cuits.

The VCXO generates 12.8MHz. The frequency sta-
bility is within 2.5ppm within the temperature range of
=30 to +60°C. This output enters the PLL IC {IC501),
and is divided by 1024 to producs a 12.5kHz reference
signal.

The VCO output passes through the buffer amplifier
{QB03) and is sent to the PLL IC. The phase of this sig-
nal is compared with the 12.5kHz reference signal in
the |C. The output from the phase comparator goes
through the charge pump and is directed te the exter-
nal low-pass filter.

The signal is applied to the VCO F. C. terminat and is
iocked to keep the VCO frequency constant.

The other VCO output passes through the buffer
amplifier (Q504), is amplified by Qb in transmit mode
and by Q10 in receive mode, and is output 10 the trans-
mit circuit or receive circuit,

There are two VCOs. L508 operates only if take-
round {TA} mode is selected in transmit mode. Other-
wige, LB07 operates. The VCO oscillation fraguencies
are as follows:

L507 : 896 to S02MHz

L508 : 835 to 941MHz

' L§07 veounrr |
F.C :
*1 veo Q504 Q5
RF
f BUFF AMP [ TX
EC . vCo
L8 181 BUFF |as0s BUFF |Q10
LPF [ PLL 4—' l
L » PLL Data RX
e e —— —— r— et
VCXG chy
X2 1C270
{Control Secticn)
Fig. 6 PLL unit block diagram
5-2. PLL anlock
When the PLL is uniocked, the lock detect signai
(LD} of the PLL IC ¢:CBO1) s converted to a DC signal
by QB01 and IC7. This signal turns Q19 off, and cuts
off the V control (3.7V) of the TX power amplifier {IC2),
stopping unnecessary transmission.
i VCO UNIT | 5CB
| €501 ason Ic? 1 Q12
_ . - o ) to TX P AMP
| PLL Ly LE;E'IF w1 NV - AE;J?P sw “%2} et

Fig. 7 PLL unlock circuit




6. Control unit

The control unit consists of microprocessor 1C210
and its peripheral circuits. It controls the TX-RX unit
and transfers data to and from the display section. The
CPU (IC210) mainly perfoerms the following:

1} Switching between transmission and reception

by PTT signal input.

2) Reading system, group, frequency, and program

data from the memory circuit.

3) Sending frequency program data to the PLL.

4} Controiing sguelch on/off by the pulse signal in-

put from the squelch circuit.

5} Controling the audic mute circuit by decode data

input.

8} Transmiting tone and encode data.

6-1. Memory circuit

IC205 is an EEPROM with a capacity of 32K x 8 bits
that contains the transceiver control program for the
CPU.

This program can be easily written from an external
device. Data, such as transceiver channels and operat-
ing features, are programmed into the EEPROM con-
sisting of {C207. 1C206 is a static RAM used as a data
buffer.

6-2. TX encode data
The CPU {IC210) transmits the encode data se-
lected by the program. :

+ Low-speed data (QT, DQT, LTR)

Low-speed data is output from pin 33 of the
CPLL.The signal passes through a low-pass CRfilter,
and goes to the summing amplifier (IC220 (1/2} of the
microphone amplifier. The signal is mixed with the
audio signal and goes to the VCO and VCXO modula-
tion input. The modulation fevel of the low-speed data
can be adjusted to an appropriate value with potenti-
ometer VR203.

TK-431
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HC206

G206

CPC

o ————td EEPROM
IC210 EPR

1€207

EEPACM

1!’

Fig. 8 Memory circuit

+ High-speed data

High-speed data is output from pin 4 of the CPU.
The signal passes through & low-pass filter consisting
of iIC220 (2/2} in the microphone amplifier, and goes to
the VCO and VCXC madulation input. The audio signal
is muted, and only high-speed data is transmitted. The
madulation lgvel of the high-speed data can be ad-
justed to an appropriate value with potertiometer
VRZ04.

2::30 R223 R228 VRz03
Lspl3a L e . . 4
OLIT b a ey .
L sl 1 1
HSD g 9 LsSD
ouT l I &
4 7 7 4 § IC22001/2)
from | vCO
SUM
VR204 VR202 : VCX0
> # { 1PF
HSD IC22002/2)

Fig. 9 TX encode data circuit
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6-3. RX decode data
+ Low-speed data (QT, DQT, LTR}

The receive detection signat is amplified by 1C212
{2/2), and passes through a low-pass filter IC213 (1/2)
1o rermnove audio components. This signal is input to
pin 27 of the CPU.

The CPU digitizes this signal, performs processing
such as DC restoration, and decodes the signal.

= High-speed data

The recelve detection signal is amplified by 1212
{2/2), and goes to 1C213 {2/2) (amplifier), This signal is
input to pin 13 of the CPU. The CPU reads and de-
codes the input signal.

IC21301/2)
fram 27
Ic212> =l LPF a1 LSDIN
{2/2}
IC210
1C213{2/2) CPU
»| avp LN PV

Fig. 10 RX decode data block diagram

6-4. PLL data cutput

PLL data is output from DATA {pin 62}, ENABLE (pin
63), and CLOCK {pin 64} of the CPU {IC210). The sig-
nals are input to the PLL IC {IC501} when the channel is
changed or when transmission is changed to reception
and vice varsa.

VCO UNIT
r—— """
52 |PATA -
U |EnaBLe ] ru |
IC210 16501
salCLock | |
[ ——— |
Fig. 11 PLL data output block diagram

6-5. Tone generator

The beeps and alert tones are generated by combin-
ing square wave signals of about 700Hz, 900Hz, and
16500Hz generated by the CPU. These signals are out-
put from pins 34, 35, and 36 of the CPU (IC210} The
signals are rectified by a CR network and fed to the
deemphasis circuit of IC215 (2/2),

W
3 LM
R222

CPU 300Hz .. L’iz,:f“ a0 to

35 vy Wi 1] IC215
16210 oo ml - _L - 212}

0~y
34 vy N & g
- ra -

Fig. 12 Tone generator circuit

6-6. Power switch circuit

The power switch consists of a D-type flip-flop
{IC201), DC switch (Q201), and its peripheral circuits.
When the power key on the display section is pressed,
the PSW goes low, and enters IC201, Q201 turns on
and power is supplied {SB). This circuit toggles the
momsntary-type power switch.

122017 Q201
D oC
PGV Dot = E— SW —— S5
B B

Fig. 13 Power switch block diagram

6-7. Display circuit

The display circuit consists of the CPU, LCD, and
peripheral cireuits. The CPU {IC401) mainly controls
the following functions:

1) Transmitting the on/off serial data signal from the
system switch, group switch, lamp switch, SCAN
switch, and A {AUX) switch to the control unit

2) Recsiving the serial data signat from the control
unit and displaying the data on the LCD. The LCD
contains the 13-segment display (system, group),
and BUSY, CALL, SCAN, and AUX indicatars.
Controls the LEDs {TX, LAMP),




TK-431

SEMICONDUCTOR DATA

Microprocessor : 78312AGF3423BE (TX-RX UNIT IC210}

« Terminal connection diagram
) -2
EE-o
58 . @iosrcp,,zEXE
< g b zsxgsss2YLLEE
Siuselisiidifizatiis
Pumozo_525339;‘333?2‘33%55%%ﬁﬁaz_m_olwﬁ
PAYAD3 O— 53 A b0 AVrer
Pa4/AD4 00— 54 AN 0 AN3
P45/4D5 C—- 55 23 p=—O AN2
PdgADE O— BB 28 p—O AN
P41/ADT C— 87 27 2 AND
Voo O—— B8 26 F—0 vss
POD O=-—r 53 28 —0 Xz
PO1 O g0 . M0 x1
P2 Gl 81 23— P33fCTALT
P03 Oe—r B2 22 —0 P3G
P04 O=— 83 21 #+—0 PIVCTRLO
PO Y e mcporwa@odpe e e [0 PO
BEEEEEIEREIBEEERILH
SSFEfFER
oo o
+ Terminal funciion _
Pin No. | Pim Name | 1/O Function Pin No. Pin Mame O Function
1 P0G | | Power switch input. 28 Vss - | GND.
2 PO7 0 | Audic amp muie (When transmit). 27 AND 1 | Low speed data input.
3 P10 O | Mie mute (When receive/rink}. 23 AN || 800/200MHz band switch input.
4 P11 O i High speed encode data output, 29 AN2 1 | 8Q referencs input.
5 P12 i | EEPROM busy, 30 AN3 i | BATT check input.
3 #13 O | Talk-around (Active "H"). 31 AVREF - | +5v.
7 P14 Q | T/R {Transmit : active *L"). 32 AVSS - | GHND.
8 P15 0 | Data output with clone. 33 P34/PWIMO O | Low speed data {signalingl output.
9 P15 Q | KEY {Transmit : active "L"\. 34 P35/PWivit C | 1500z BEEP gutput.
10 7 IfO | Data output with programming. 35 P36/CLRO/TOC | O | 900Hz BEEP output.
" P2O/MMI P | GND. 36 PE7/CLRITO1 | O ] 700Hz BEEP output.
12 P21ANTED t | For display serisi (AX) data input. 37-44 | PLO/A8-PE/ANS - | AB-~A18 address bus.
13 PR2ANTED b | HS data clock recovery input, 45 EA - | External access.
14 P23/NTEZ | | PTT/grogram RXD. 46 RESET - | Power on reset.
15 P24/TXD O | Serial TX data ITXD) output. | 47 [RD - { Read fbus].
16 P25/RXD | | Serial X data (RXD) input. 43 FAR - 1 Wit [busl.
17 P26/SCK O | Request to send {RTS) data cutput. 43 /ALE - | Address lateh.
18 P27/CTS /O | Claar to send {CTS)Lmp {('L" — on). 90-67 | PA0JADDPAT/ADY | - | ADO-AD7 address/data bus.
19 RFSH C | For engineer check {not use!, 58 Voo - ] +BV,
20 P30/Cl0 | | Noise pulse input. 59 POO O | AC(BEEP outputis mute when transmit].
21 P31/CTRLO I | MONI switeh input, &0 PO 0 i For display sertal (TX) data output.
22 P32/CI | | Urlock signal input. 51 PO2 I i EXT signaling control {Activa "H".
23 P33/CTRLI I | Volume control input. 52 P03 C | PLL enable output,
24 X1 - | 12.000MHz {system clack]. 63 PO4 O | PLL data output.
25 X2 — | 12.000MHz {system clock). B4 P05 O | PLL clack output.
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TK-431

SEMICONDUCTOR DATA

Microprocessor : 75328GC-601-3B9 (TX-RX UNIT IC401)
- Terminal connection diagram

60 ——O AN2

89 O AN1
68 —0O ANO
57 O P83
56 (+—O P82

55 +—O P81
54 [«—O P8O
53 —O P33
52 |- P32
851 —O PR
50 =0 P30
48 —O p23

48 p—0 P22
47 —0 P21

46 (=} P20
45 t——0 P13
44 —0 P12
43 =0 PN

12 —O P10
41 O $1

AN3I C— 61 4 —O 80
ANd CO— B2 39 —C P01
ANS O— 63 3% —C POO
' AVss O—! B4 37 b—O P53
Avper O—— 65 38 —O P52
Voo O—1 66 35 ——=0 P51
XT1 00— 67 34 == PEQ
XT2 O—1 68 33 [—2 Vss
vop 00— 69 32 —C P43
X1 O0—= 70 31— pa2
X2 00—~ TN 30 —O Pét
RESET O— 72 29 —O P40
Pe0 O— 73 28 0O Vicz
P61 O— T4 27 0 vt
Pg2 O0—— 75 26 O Vico
P63 O—| 78 25— BIAS
PG O—m 77 24 —0O COM3
P71 O—» 78 23 —=0 COMm2
p72 O—= 7§ 22 =0 COMI
F7s aoﬂwmvmwhmmﬁ:ﬂﬂﬁﬁﬂtfﬂﬁn Como
mn :
&
8588508582 E528555
- Terminal function
Pin No. Pin Name ]1/O Function Pin No. Fin Name |1/O Function
1~20 331-312 Q | LCD output (S0-319). 47-48 | P21~-P23 — | Open inot usel.
21 COMO G | LCD COMZ output. 50 P30 O | LAMP LED output.
22 COM1 (0 | LCD COMY cutput. 5i~53 | P31~P33 — | Open inot usel.
23 COmM2 O | LCD COMO output. 54 P80 P | §YS SWinput.
24 comM3 = | Open inof use}. 55 P81 I | LAMP SW input.
25 BIAS LCD power supply voltage. o6 P32 I | 83SWinput.
06-28 | VCLO-VYCL2 — | LCD voltage leval ganarator. 57 P83 I | ASW input.
28~32 | P4O~P43 - | Open not usel, E3-B80 | ANO~AN2Z - | +8Y.
33 \fs5 - | GND. B81~-63 | AN3I-ANS -~ | GNMD.
34,35 | PR, P51 0§ TX LED output. 64 Avss - | GND.
- 36,37 | PbZ, P53 - | Open [not use). &5 AVREF - | +BY.
38 P00 - | +BY. 686 Yoo - | +BV.
39 P - | Cpeninot use) 67 ®T1 - | +BV.
40 SO - | Openinotussl, 58 XT2 - | Open {not use).
41 St | | Serial {TX) data input. 69 Vob - | +BV.
42 P10 — | Open{not uss). 7| X1, K2 I | Systemn clock nput.
43 P11 | | Serial {TA} data input. 72 RESET | | System reset input.
44 45 | P12, P13 = | Open {not usel, 73-76 | PEO~PE3 = | Gpen (not usel.
46 P20 O | Serial {BX) data output, 7780 | PTO-P73 i | GRP SW input.
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SEMICONDUCTOR DATA

Amplifiers : MIC33172D {TX-RX UNIT IC212~215, IC218~1C220)

. » Terminal connection diagram + Maximum ratings
- Item Symbol | Rating Unit
; U Supply volage VCO/VEE +22 v
: Output 1 II . El Ve Input differential voltage range VDA {Note 1) ']
input voltage range ViR {Note 1) V
Qutput short circuit duration {Notg 2) Ts Indefinite | Seconds
5 Input 1 E 7| Qutput2 T 5oerating ambient temperature range TA ~40~+125 C
i Operating junction temperature T +150 C
;:;“ Input 1 E € | Input 2 Storage temperature rangs Tsta °C
Ceramic package | ~BB~+150
GND E 5 | Input 2 Plastic package —55-+125
Notes :

1. Eitheror both input voltages must not exceed the magnitude of Yo or VEE,

2. Power dissipation must be considered 1o ansura mazimum junction
tempsrature {TJ} is not exceeded.

IF System : MC3371D {TX-RX UNIT IC5)

» Terminal connection diagram

Mixer Scan Squelch Filtar Filter  Racovered
Input GND Mule Contral Input Qutput Input Audio

o] [s] 1] [1a] o] [1o] [ie] [s]
o—J“

L
Squelch Trigger with Filter

Hystaresis mp—o
Cemodulator

] Mixer

!

Cscillator

-

L ]
X0 E N 1 I 3 B Y B ] B 2 I ]
Crystal Crystal Mixer Vee Limiter Decoupling Pecoupling Quad
QsC QsC Qutput Input Input
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[K-431
PLL IC : MB1512PFV-G-BND {VCO UNIT IC501)
+ Terminal connection diagram + Terminal function
Fin No. [Pin Name | 1/O Function
E OS5CIN I | Terminat for crystal connection.
OSCin —>| 1 20
O } oR 3 0sCouT | O | (OSCIN = Oscillator cireuit input terminal,
NC E '—EI NE OSCout = Osciliator circuit gutput terminal)
4 \p — | Power supply t8rming! for charge purmp output,
gsCour "‘E E"’ oP and analeg switch output.,
VP —E E_.. fout ] VGG — | Power supply terminal.
5} Do O | Charge pump output terminal. Phase characteristics are
Veo —E E- BISW inverted accarding to the setting of the FC terminal,
7 GND - | Ground terminal. '
Do
‘-E E"_ Fe B LD O | Phase detector output terminal. Normally high.
GND —E E—-— L& Low for the period of about the phase difference
between fr and fp.
LD "‘[3: E"‘ Data 10 fin | | Prescaler input terminal. Input with AC coupling.
NE E E' NC 1 Clock i | Clockinput te:l'min?al for 19-bit and 16-bit shift register.
Read data during rise of clock pulse. .
fin —-& E-— Clack 13 Data I | Serial data input terminal in binary code. 3
Yvhen high, send data to 15bit latch.
Whan tow, send date to 18-bit latch.
14 LE | | Load snable signal input terminal. Yhen high, send
contents of shift register to latch (includes pull up resister).
15 FC | | Phase switch terminal of phase detector.
Wwhen low, the charge pump and phase detactor
characteristics invert finciudes pull up resister], @
11+ BiSW O | Analog switch output tarminal. Normally high, :
Charge purmp output when analog switch is on LE :*H'}
17 fout O 1 Menitor terminal of phase detector input. }
fr output when FC is *H*, T output when FCis "L". ;
18 apP O | Phase detector autput terminat for external chargs purnp. 3_
20 aR O | Phase characteristics are inverted according to the
setting of the FC terminal.
- Block diagram
T~ ershmpgeer | i
vee ——=f wunahiesgister | | () four
_____ — e —— %«‘
oNe r___ — 1?“'_( g | Menitor frequency - Fe ;
LE 44 l_"J_ — __15'_“ ‘m__ — _I _| o] mwitching circuit o
I = TReferanca divider g R
N Birvary 14-bit t bl §5
ostw g gsc T7|  refarence counter sw! 1P E £ 5 gp
O5Cour g I | g d
P~ 7 7 gunshitregsme | Analog
fin Prescal :_ | b shiregenr _I | pt —
] - ¥ -
L T | t
{— T ] [ ] | - o
]_ - ?ﬂn";arimn-givarar-' DR | parmp
I By 11-iy | I 1
i | nary 11-
Dawﬁ 15.?3;:;'}1 I [sw:IT:;FoL::nr! Mrmn?éme | | ‘—‘{) Do
] - !
Clock @?—-‘
—"b Dinca signal
—= Cantrol signal
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TK-431
SEMICONDUCTOR DATA

§ TX Power Amplifier : MHW804-2 (TX-RX UNIT IC2)

- Terminal connection diagram + Maximum ratings Flange temperature = 25°C
Item Symbol Rating Unit
DC supply voltage Vs 0 Ve
RF input power Pin 5.0 S omw
D C RF output power Pouit 6.0 W
Storage temperaiurs rangs Tstg =20 to +100 °C
12 14 567 Operating case temperatura range Tc =30 1o +100 i
H ” “ H H H i-l Frequency range 83610940 | MHz
1: RF input G : +DC (Control)
2 :+DC (Control) §: +DC (Suppiy)
3:+DC (Supply) 7 : AF output
4:+DC (Supply)

MCF : L71-0430-05 (TX-RX UNIT XF1)

ftem Rating
Momingl center frequency 39.0375MHz
5 Pass bandwidth +3 76kHz or more at 3dB
4 Attenuation bandwidth £20kHz or 1ass at 45¢R
i Rippie 1.5d8 oriess
: Insertion loss 4dB or less
_j5 Guaranteed attenuation ©6dB or more within  {350kHz~1MHz}
Terminal impedance 5600+ 10% /3pF £ 10%
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 TK-431

TX-RX UNIT {X57-4200-11) (A/4} : TX-RX Section

DESCRIPTION OF COMPONENTS

Aef. No. Parts No. Use/Function Operation/Condition
IC1 NJU720MUBD Voltage requiator By
12 MHWS04-2 TX power amplifier
iC3 LM AL DC ampilifier APC
IC4 S-80230AG-GA Voltage reqgulator -3V (APC reference voltage)
IC5 MC3371D iF systern
IC7 TCASEBAF Schmitt inverter
(ol 25C4118{GR} | evel shift
Q2 25C4116IGR) Ripple filter 5CB
Qa3 DTB113ZK OC switch 5T
a4 254243 DC awitch W1, W2
as 28C4226(R24) RF amplifiar
a6 25811195 DC amplifier APC
Q8 25A1546(Y,GR) DC switeh
Qe DTC144EE DC switeh
Q10 25C4226(R24) Buffer amplifier
012 DTAT44EE DC switeh
Q132 DTC144EE DC swvitch
14 28C4095(R47} RE amplifier
a1k 35K240 Mixer
Qi§ 25J243 DC switch AR
Q17 25C4215(} IF amplifier
Q18 25C4118(GR) Mute switch
Q18 28C4116{GR) DC arnpiifiar
Q21 25C4116{GR} Currant staering
Q23 UMC4 DC switch
D1 DiF10 Praotaction Revarse polarity pratection
D3-5 Migae RF switch

TX-RX UNIT {X57-4200-11) {B/4) : Control section

Raf, No. Parts No. UsefFunction Dperation fCondition
1C201 BUAM 3BF D-type flip flop
1C202,203 WJIU72010U50 Yoltage regulator BY
10204 TCTAHCE73AF Octal D-type lateh
fC205 HNG8C2E6FP-20 EEPROM
10208 HME2E4ALFP-15T Static RAM
1C207 HNERCEEFR-ZET EEFROM
1C208.209 TCT4HCO0AF Quad Z-nput nangd gate
1210 7812AGF3423BE Microprocessor
€211 S$-8054AL B-LM-T1 Precision referances
1C212 MC33172D Audio amplifier
2213215 MC331720 Active filter
IC216 LC7532M Electronic attenuatar
1C217 TA7368F Audio power amplifier
IC218 MC33172D Microphone amplifier, Limiter
1C218,220 MC331270D Active filter
12221 TC7S32F Z-input or gate
Q201 2SA1362{GR) DC switch SR
0203 DTCI144EE Noise amplifiar
Q204 28A1586{Y, GR} Audio mute switch
(205 DTC1T44EE DC switch
Q207 25K1588 Audio mute switch
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'DESCRIPTION OF COMPONENTS

Ref. No. Parts Ne. Use/Function Operation/Condition
i Q208 DTAT44EE Audin mite switch
E G209 DTC114EE DC switch
Q210 DTC144EE DC switch
Q211 26A1586(Y.GR) Audio mute switch
; 0212 25A1362(GR) DC switch
0213214 | DIC144EE BC switch
; Q215 25CA118{GR) DC switch
D201 168302 Yoltage clamp BATT
: D202 155302 Voltage clamp TEST
:.: D203 158302 Voltage damp PTT
D204 156300 Currant steering
D206~209 155301 Current steering
D210 1556306 Current steering
p211 158302 Detector
: TX-BX UNIT (X57-4200-11) (C/4)} : Display section
Ref. No. Parts No. Usa/Function Operation/Condition
tCan 75328GL-601-380 Microprocessor
10402 5-8054ALEB-LI-T1 Precision reference
D401 B30-2004-05 LED Red
Dag2 B830-2047-05 LED Yellow
T VCO (X58-4000-11)
‘éz Ref. No. Parts NQ. Use/Function Operation/Condition
: IC501 MB1512PRV-G-BND | PLL system
;% 501 25A1588(T.GR) DC amplifier
% 0503 25C4080(R47) Buffer amplifier
% Q504 25C4226{R24) Buifer amplifier
. D501 155300
% SIGNALING UNIT (X52-3260-20) : Option (KDV-6)
3 Ref. No, Parts No. tJse/Function Operation/Condition
§ I TCAS584F Schmitt inverter
: ic2 TC7S00F Nand gate
2 I3 LR40872 Tene dialer
% G 25A1162{Y) D switch
1@ 2502712(GR) DC switch
? Q3 25A1162(Y) DC switch
% - Q4 25C2712{GR) DC switch
B30-2050-05 LED Yellow
| DAP202K 1 Current steering
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TK-431

w Mew Parts

Parte without Parts No. are not supplled.
Les articles non mentlonnes dans e Parts No, ne sant pas fournis

PARTS LIST

12 Y:AAFES{EUrope)

Teile ahne Parts No. werden nicht geliefert. TK-431
Ref. No. Address |New Parts No, Description Desti- |Re-
Parts nation |marks
FHRES | BH|F B R EF = g & g8 # Jics )|
TK-431
1 24 * | A02-1682-14 CASE ASSY(FRANT?
- - * { AO2-1683-04 CASE(FRANT)
3 3B * | AD2-1685-11 CASE(REAR)
4 1B * | A13-0700-03 FRAME
ja 2h £ | A22-0783-13 SUB PANEL
& 3B x| A4D~0635-13 BRTTEM PLATE
7 24 % | A62-0194-04 PANEL(TRP
Q 3B % | BO1-0678-03 PANEL ESCUTCHESN{PTT}
10 28 # 1 B09-0332-03 CAR
11 24 % | B10-1185-04 FRENT GLASS .
12 3B B42-2437-04 S/N® LABEL(RADIG)
16 10 B46-0409-30 WARRNTY CARD
17 1D x | BA2~02B85-00 INSTRUCTEON MANUAL
13 3B +| B72-0472-04 MBDEL NAME PLATE
20 24 * ] E04-0185-09 RE CBAXIAL CABLE RECEPTACLE
21 iB,3B E23-0474-14 TERMINAL(-)
22 1B ¥ | ER3-0914-04 TERMINALC+}
23 24 x| ER3-0915-04 TERMINAL{ANT-GNDJ
- - ¥ | E37-0301-05 CANNECTING WIRE{(SF?
2% 34 £ | E37-0302-05 FINISED WIRE(SP}
26 2B ¥ | B37-0303-05 FRC{TX-RX B/4)
27 28 * | E37-0308-05 CENNECTING WIRE{(SP}
28 38 % | B40-5582-085 PIN ASSY(iZPF)
3 1h x| F10~2047-04 SHIELDING FLATE(MODULE?
31 2B ¥ | F16-2058-03 SMIELDING PLATE(MIXER?
33 38 * | G01-0867-04 LEAE SPRING
34 3A ¥ | G10-0731-04 SHEET(MIC?
35 1B, 3B G11-0617-04 CUSHIGN
36 34 G11-0682-04 SHEET(REAR CASE)
37 2B %1 G53-0741-04 PACKING(BRANT/REAR CASE)
38 1B % | GE3-0742-04 PACKING (HELDER?
40 3D ¥ i HiQ-2760-02 POLYSTYRENE FOAMED FIXTURE
41 20 % | H11-0874-04 POLYSTYRENE PLATE(BATT.SPACER
42 10 * | H11-0875-04 PRLYSTYRENE PLATE
43 iC ¥ | H13-0B895-04 PRATECTION B®ARD
44 28 % | H21-0745-04 ERATECTIAN SHEET
45 2D H25-0085-04 PRETECTION BAG
&6 36 ¥ | HE2-0329-04 ITEM CARTON B&X
A8 1C x| J11-0427-14 CLAMPERC(ACS)
49 18 % | J19-1525-04 HOLDER (TERMINAL +3
50 14 * | J21-4401-04 MEUNTING HARDWARE{(MEPULE:
51 3B | J21-4403-04 MEUNTING HARDWARE(PTT}
52 3A * | J21-4411-04 MEUNTING HARDWARE(REAR CASE?
53 2C J29-0424-04 BELT HBOK(ACLSY
G4 3h J39-0434-04 SPACER(MIC)
55 2h x| J39-0456-04 SPACER
56 3A ¥ | J&9-0329-05 STRING(SP)
57 3B ¥ J69-0330-05 STRING(BRTTOM PLATE)
58 3a % | J72-0208-02 P.C(FRONT CASE?}
L iB x| JB2-0023-05 F.P.C(PTT?
L:Scandinavia KUSA PCanada
Y-PX(Far East, Hawaii) T:England  EEurope
Yofustralis  WMcOther Areas & indicates safety critical components.




» Naw Parts
Parts without Parts No. are not supplled,

Les articles non mentlonnes dans le Parts Mo, ne sont pas fournls.

PARTS LIST

TK-431

TK-431
Talle ohra Parts No, werden nicht gellefert. TX-RX UNIT (X57-4200-11)
Raf. No. Address |Naw Parts No. Description Desti- |Re-
Parts nation |marks
i PRES (& E | H ® & B % #B o 270 B ft )| 5
61 24 x| K29-4798-02 KEY TGP
E 62 3B % | K29-4799-13 KNSB(PTT)
E &3 3B * | K29-4800-D4 KNBB{RELEASE)
&5 2h,2B ] x| N15-1020-460 FLAT WASHERC(CAP,REAR CASE)
3 L& 2B *t N17-1026-60 TOSTHED LGCKX WASHER(BOTTEM)
i A 24.1B NG9-2053-05 SCREW (TERMINAL,CAP)
i B 28 ® | ND9-2185-0% SCREW (BETTEM PLATE?
% C 2h N30-25606-46 PAN HEAD MACHIN SCREWC(ANT)
% D 1B N32-3004-456 FLAT BEAD MACHIN SCREW{SUBPAN
% E iB x| N32-2008-44 FLAT HEAD MACHIN SCREW(MRDULE
& F 1B N35-2004-46 BINDING HEAD MACHINE SCREW
: G 2B N39-2020-44 PAN HEAD MACHINE SCREV
; H 3B ¥ | N79-2028-46 PAN HEAD TAPTITE SCREW{PTT)
- b ZA,3B| 2| NB2-2006-48 BINDING HEAD TAFTITE SCREW
§ J 2h N89-2006-46 BINDING HEAD TARTITE SCREW
i &7 1c ¥ | N9G-~0375-05 SCREW SET(ACS)
. 59 3A TO7-0257-05 LAUDSPEAKER(FULLRANGE)
70 2¢ ¥ | T90-0459-05 ANTENNACBIG-Q41MHZ)
71 3A T91-0502-05 MICRGPHANB(ECM)
73 2D ¥t W09-D813-05 BATTERY PACK{KMBE-9A)
75 ZA,1B{ x [ X57-4200-11 TH-RX UNTT
TX-RX UNIT (X57-4200-11)
¥ 1 B11-1069-04 FILTER
* | B3g-0378-D5 BISPLAY ASSY
Cl 3h CCTIFCHIHAROT CHIP C 47FF J
c2 CCT3GCHIHI01T CHIP ¢ 100PF J
3 CK73GBIH471K CHIR C 470PF K
4,5 CC73GCHTHI01T CHIP C 100PF J
. CK73GBIHIOZK CHIE C 1000PF R
c7 CK73GBIH103K CHIP ¢ 0.01UF [
CB £92-0546-05 CHIPE TAN 608UF 6. 3WY
ce -11 CC73GCHIHIO1T CHIP ¢C 100PF J
c12 C92-0546-05 CHIP TAN ERUER .30V
ci3 CCT3GCHINIALT CHIP C 100PF J
ci4 CK73GBIHIO3K CHIP C 0.010F K
£is5 , 16 CCT3GCH1IHI01T CHIP € 100PF J
c17 ,18 £492-0004-05 ELECTR® 1.0UF 1606V
€19 -21 CCT3GCHIK101T CHIP C 100PF J
£23 ,24 CC73GCHIH1IO01T CHIP C 140PF J
£2s CK73GBIHIOD2K CHIP C 1000PF K
C26 CC73GCHIHID1T CHIP ¢ 100PE J
c3o0 CCY3GCHIHIO1Y CHIP C 100PF J
% ¢34 GC73GCHIH101T CHIP C 100EF d
: £3s CCT3GCH1HDS0C0 CHIP C SPE C
'g c37 CC73GCHIHIDIT CHIER C 100PE J
; £38 CK73GR1H103K CHIP C 3. 01UF K
g c£39 CKT3GBIRIG2K CHTR C 1000PF K
ca0 CC73GCHININ1T CHIP ¢ 100PF J
cal CCT73GCHIHO3OG CHIF C 3PF c
C43 -45 CCI3GCHLIHIOLT CHIP C 100PE J
Cas CCT3GCHIHATOY CHIP C 47PE J
cas CCTI3GCHIHIANT CHIP C 100PF J
k-Scandinavia KUSA P:Canada
¥:PX(Far East, Hawall) T:England EFurope
Y:AAFES(Furope) Xhustralia  M:Other Areas M indicates safety critical components. 33
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¥ Mew Parts

PARTS LIST

Parts without Parts Mo. are not suppliad.
Las articles non mentionnes dans le Parts No. ne sont pas fournis.
Teile ohhe Parts No. weardean nicht geliefert.

TX-RX UNIT (X57-4200-11)

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

#HRES £ Bi§ B e & B B & £/, 8 it |
C49 ,50 CK73FF1C1052 CHIP C 1.0UFR Z
C51 CCI3GCHIHIOLT CHIP C 100PF J
ch52 CK736F1C1057 CHIP ¢ 1.0UF Z
C53 ,54 CC73GCHIHTOLT CHIF C I00PR J
[o151:) CK?3FF1£1052Z CHIP € 1.0UF Z
CS%6 CC73FCHIHD30L CHIP C 3PF c
c57 CC73BCHIHO40C CHIP ¢ 4PF C
C58 CCT3ECHIHD20C CHIP C 2PF c
cE9 CC73FCHIBIOLT CHIP © 100PF J
Cé0 CCI3GCHIH101T CHIP C 100PF J
CEl CC73FCHIAIOLY CHIF G 10GPF J
C62 -65 CC73IGCHIH101T CHIP C 1D0PF J
C&h CK73FB1E104K CHIF C 0. 10UF K
Ce9 CK73GB1H102K CHIP C 1000PF K
c70 CCY3GCHIHTONT CHIR ¢ 100PF J
c72 CC73GCHIHGROG CHIP ¢ PP c
C73 CCT3GCHIHATDT CHIP C 47PE J
£74 ,15 CK73GB1H103K CHIP C o.yE K
cl6 .77 CC73GCHIHIOND CHIFP C 100PF J
£73 CCT3GCHIHINLT CHIP C 100PF J-
¢80 CK73CGB1IH102K CHIR € 1000PF K
cel1 ,82 CCT3GCHIH101T CHIP C 100PF J
{83 CCT7IGCHIHIG1T CHIP C 150PF J
cB4 CK73GB1HI02K CHIP C 1000PF K
CB5 , 8% CCP3GCHINI01T CHIP C 100PF J
c91 CC73FCHIHOIONC CHIP C 1PF [
caz CC73GCHIHD20C CHIP C 2.0PF 44
co93 CC73GCHIHO10C CHIP C 1PF C
¢94 ,95 CCP3GCHIHTN1T CHIP ¢ 100PF J
94 CK73GE1H102K CHIP C 1D00PE K
c97 CCT3GCHIHIO01T CHIP ¢ 100PF J
cag CK73CGB1H103K CHIP ¢ 0.01UF K
£99 CCT73GCHIHO20C CHIP ¢ 2PF [+
c100 CC73GCHIHOD3IDG CHIP ¢ 3PF C
C101 CK73GB1H102K CHIP C 10006PF Hi
c102 CCT3CCHIHOZ0C CHIP € 2PF ¢
103 CCT3IGCHIHLIDLT CHIP C 100PF J
G104 CKT735B1HI03K CHIP 0.01UF K
Ci0% CKT73GH1HI02ZK CHIP C 1000PF K
C106 CL73GCHIHIO1T CHIP ¢ 100PF J
c1067 CCI3GCHIHZ220T CHIP € 29PF J
ci08 CC73GCHIH12GT CHIP € 12FF J
109 CK73GB1H102K CHIP C 1000PF K
Ci1g CC73GCHIH101T CHIP C 100PF J
C1i11 CK?3GR1IH103K CHIP C 0.01UF K
ci12,113 CC73GCHIHIO01T CHIP C 100PF g
Cii14 CK?3GB1H103K CHIP C 0.01UF K
Cl115 CH73GB1IH102K CHIF C 1000PR X
C116-118 CK73FB1E104K CHIP ¢ 0.10UF K
C119 £32-0012-0% TANTAL 22UF 6. 3WV
G120 CE73GB1IM1G2K CHIP € 1000PF K
c121 CCI3IGCHIH3Z0T CHIFP C 33PF J
L1122 CC73GCHIHLDOD CHIF € 10PF D
C£123 CK73G0BIHI02K CHIP ¢ 1000PF K
£124-128 CC73GCHIHLIO0LT CHIP ¢ 100PF J

L:Seandinavia K:LSA P:Canada

Y:PA(Far East Hawaii) TEngland EEwope

Y-AAFES{E urope) X:Australiz -~ MeDiher fAreas M indicates safety critical companents.




s Maw Farts

PARTS LIST
Parts without Parts No. are nat supplied,

Les articles nonmentionnes dans le Parts No. ne sont pas fournis,

G Teile nfne Parts No. werden nicht geliefert. TX-RX UNIT (X57-4200-11}

i Ref. No. Address [New Parts Ne, Description Desti- |Re-

b Parte nation |marks

§ 2BES (& EIlH % 2 % B B aHKE/SE B t  EE

% c129 CK73GBIHIO2K CHIE C 1000FF K

E €130 CRYIGRIHATIK CHIP C 470PF K

$ ¢131-133 CC73GCHIHIO1T CHIP C 100FPF I

é C134 CK7?73GBIH471K CHIP C 470PF K

4 €147 CC73GCHIR101] CHIP C 100PF J
Cl161 CK73GBIHA71K CHIP ¢ ATQPF K
¢158,159 CCT3GCH1HO3NC CHIP C 3PP C

: C140 CCT3GCHIHIOLY CHIP C 100PF J

k- C1l&1 CK73GB1H102K CHMIP C 1000PF K

b Cté2~164 CCY3GCHIHIGLT CHIP € 100FF J

E Cle6,167 CC73IGCHIHIO1T CHIP £ 100PE J

3 C1&8 CK73GB1H103K CHIP C 0.010UF K

A C169 CC73GCHIH101T CHI®P C 100PF J

; c170 CR73GBTHIN3K CHIP C 4.01UF K

i C174 COT3GCHIHG20C CHIP € 2PF c

; c175-1711 CO73GCHIN101T CHIP C 100PF J

; c2n1-202 CCV3GCHIHIO1Y CHIF ¢ 100PF J

; £203-205 CK73GB1HATIK CHIP C 470PF K

; cz206 CK73GB1IH103R CHIR C 0.01UF K

g o207 CK73FR1ELD4AR CHIP € 0. 10UF ¥

: c208,20% CK?3GHIHI03K CHIP € 0.01UF K

: €210 £32-0004-0% ELECTR® 1.0UF 16WV

E €211 CX73GB1IH102K CHIF C 1000PF K

; c212 ’ ¢92-0004-05 BELECTR® 1.0UF 15WY

] C214 £92-0004-08 ELECTR® 1.0Ur 16WY
C215~219 CK73GB1H103K CHIP C 0.010F K
G220 CK73GB1H102K CHIP C 1000BF K
ce21 CK73GB1HI03K CHIP C 0.010F K
ces2-224 £92-0513-08 CHIP-TAN 3.3UF 6.3WV
c225 CK73GB1HI03K CHIP C 0.010F K
G226 C92-0004-05 ELECTRS 1.QUF 16WV
£oen CK73GB1HI02K CHIFP C 1000PE K
C228-230 CRIIGBLIHIO3K CHIP C 0.01UF K
€231 CKT73GB1IHAT2K CHIP C 4700PR K
G232 CKT3GB1IHI03K CHIP C 0.01UF K
c233-240 CC736CHIHIOTT CHIP C 100PF J
C343 cC73GCHIHIONS CHIP C 100PF J
£246,247 CC73GCHIHIOLT CHIP C 100PF J
C249 £92-0509-08 TANTAL 10UF &.3WV
ceso C%2-0513-05 CHIP~TAN 3.3UF 6. 3WV
C251 CCP3GCHIHZ21Y CHIP C 220PF J
C252 CKY3GB1H4AT2K CHIP C 4700PE K
£253 CK73GRBIH102K CHIP C 1000PE K
G254-256 CKT73CBIH103K CHIP C a0.01UF K
CP87-25% CK73FB1E273K CHIP C 0.027UF K
Co261,262 CK7IGBIH103K CHIP C 0.010F K
(263 CK73FBIE1Q4K | CHIBR C 0. 10UF 4
C7264,265 . GCK73GB1HIG3K CHIP C 0.01UE K
C266 cg2-0509-08 TANTAL 10UF 6. 3WY
CZa7 C9z-0004-05 ELECTRAG 1.0UF 16WV
C268 CK73GB1HI03K CHIP C 0.010Rr K
0269,270 CCTIGCHIHIONT CHIP C 100PF J
c271 CK73GB1IHIG2K CHIP C 10000F K
£272,273 £a2-0004-05 ELECTRE 1.0UF 16WY
£274 CCT3GCHIH101T CHIP C 100PF J

k:Scandinavia KUsA P:Canada

Y:PX(Far Sast, Hawaii) T:England E:Eurape
Y:AAFES(Europe) XAustralia  M;Other Areas A indicates safety crifical components. 35
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x MNew Parts

Parts without Parts No. are not supplisd.

Lesarﬂdesnonn@nﬂonnesdanslePaﬂsNu.nesontpasfourms
Telle ohne Parts No. worden nicht gellefert.

PARTS LIST

TX-RX UNIT (X57-4200-11)

Ref. No. |Address New Parts No, Description Desti- [Re-
Parts nation |marks
srREs & B K s a8 F 2 ¥ & &5/ 8 & i 5
£27s CK73GB1H103X CHIP C 0.01UR K
G276 CK73GB1H102K CHIP C 1000PF K
c278 £e2-0%14-05 CHIP TAN 2, 2UF 10UV
c279 co2-0002-05 CHIP TAN f.22UF 35UV
2380 Ce?-0%46-05 CHIP TAN 68UF 6. 3WY
c281 COTIGCHIHLO1T CHIP C 10QPF J
£282 CKTIGBIHIO0ZK CHIP © 1000PF K
C283 £92-0513-05 CHIP-TAN 3. 5UF &, MY
g284 CK73FB1IE223K CHIF C 0. 0220F K
0285 CKT3IGR1HZ222X CHIP C 2200PF K
C286 CK73FB1E223K CHIF € 0.0220F K
G287 CCT3GOHIHATAT CHIP C 47PF J
G288 ¢92-0004-05 ELECTRE 1.0UE 16WV
C289 CC736CHINI0GT CHIP C 100PE J
c250 CK73FB1ER233XK CHIF C 0.022UF K
C221 CCT3GCHIHLI01T CHIP ¢ 10GPF J
£292 CK13GR1E223K cHIP € 0.0220F K
293 CK736BIH3I3ZK CHIP C 2300PF K
£254 CC73GCHIATO0D CHIP & {0PF 0
€295 ¢92-0004~05 ELECTRE 1.0UF 16WY
C296 CK73GBIH122K CHIP C 1200PF K
€297 CC73RCHIHTS LT CHIF C 750PF J
cess CK73G6B1H3I32K CHIFP & 3300PF K
c299 CCT3IGCHTHIBLT CHIP C 180PF J
C300 £92-0513-05 CHIP-TAN 3.3UF £.3WY
£30t CK73FB1E104K CHIP C 0. 10UF K
£302 €92-0513-05 CHIP-TAN 3.3UF &, 3WV
c303 CO73RCHIHTS 1T CHIP C TS0PF J
c3n4 ©92-0513-05 CHIP-TaN 3. 3UF 6. 3V
C305% CK73GB1H152K CHIP C 1500PF K
£306 GCT3GCHIH101] CHIE © 100FF J
£3n7y CK73GB1H103K CHIP C 0.010F K
G308 CK738F1E33472 CHIP C 0.33UF Z
¢309 CC73IGCHIH2T1Y CHIER C 2T70PF J
¢310 ¢92-0509-05 TANTAL 10UF 6. 3WV
g3t £92-0516-05 CHIP TAN 4. R 16HY
C312 £92-0004-05 ELECTRO 1.0UF 16WY
C313,314 CK73GB1IH102K CHIP C 1000PF K
C315 CK73GB1IHATIK CHIP C 470PF K
c316,317 CK73GB1HI02K CHIP C 1000PF K
C318 CK73EBIE104K CHIF € 0., 10UF K
c319 CK73GR1HATIK CHIP € 4700PF K
cizn CK73GB1H102K CHIP C 1000PF X
€321 CK3EB1E104K CHIP C o, 10UF K
c322 CK73GB1H102K CHIR C 1000RF K
¢323 CE73GCHINLNL] CHIP C 100PF J
Ci24 £92-0513-0% CHIR-TAN 3. 3UF & .39V
C33%9 CK73FB1E473K CHIP C 0.047UF K
c401,402 CK73GBIH103K CHIP € a.0iuF K
c403 ¢62-0004-05 BLECTRGE 1.0UF 164V
£404-409 CC73GCHIH101T CHIF C 100PF J
| E29-1111-04 CONNECTOR(LCD)

cN2 x| E4D-5307-05 pIN ASSY(1BE)
CN201 * | BE40-5307-05 PIN ASSY(18P)

L 3candinavia KUSA P:Canada

Y:PX(Far East, Hawaii} T:England E:Europe

Y AAFES{Europe) XAustraia  M:Other Areas A\ indicates safety critical components.




TK-431

PARTS LIST
Parts without Parts Na. ara not supplied.
Las articles non mentlonnes dans le Parts No. na sont pas fourhis.

Tella ohne Parts No. werden nicht gelisfert. TX-RX UNIT {X57-4200-11)

Ref. Mo. Addrass (New Parts No. Description Desti- [Re-~
a Parts: nation [marks
k| 2RES (& E g e oS d B wSA K i & ®E
g CN202 * | EAD-5584-05 PIN ASSY(S5P)
% GN203, 204 %} B40-5585~05 PIN ASZY(9P)
i ChN401 * | B40-5583-05 PTIN ASSY(5P)
3 J1 EQ03-0170-085 BC JACK(BATT)
E J2 * 1 E23-0923-04 TERMINAL{ANT)
é J401 E11-0439~05 PHANE JACK(Z2.E
| JA02 E11-0420-15 MIC JACK(3.507
Z TP1 E23-0467-05 TERKINAL
- x | F10-2056-04 SHIELDING PLATE
F1 FE3-0010-05 FUSE<AA/125V)
¥ J21-4408-04 MEUNTING HARDWARE(LCD)
CF1 L?2-0376-05 CERAMIC FiLTER(CFHH4SSG)
L1 ,2 192-0131-05 CARE
L3 | L33-0758-05 SMALL FIXED INDUCTER{1ONH)
L4 ,5 * | L34-1380-05 CEILCITY
L& x| L34-1381-05 CRTL(BT)
L7 ¥ | L40-8281-34 SMALL FIXED INDUCTER(O.82UH)
L8 ,9 L92-0131-058 CARE
Lio ,t1 x| L34-1389-05 CRILCITY
L2 % 1L33-0787-05 SMALL FIXED INDUCTER(&, BNH}
L13 ¥ | L79-1053-05 FILTER
L14 ¥ | L40-2205-34 SHALL FIXED INDUCT®RC(ZZUH)
L1& ¥ i L33-0757-05 SMALL FIXKED TNDUCTRR{&.SNH)
L17 * | L79-1053-05 FILTER
L18 % | L33-0756-05 SHALL FIYXED INDUCTER(4.7NH>
L1g * | L33-0757-05 SMALL FIXED INDUCTOR(&.8NH)
Laf # 1 L33-0758-05 SMALL FTXED INDUCTBRC1ONHY
L21 ,22 L40-3385-34 SMALL RIXKED INBUCTBR(Q,33UH)
L23 L34-4015-05 CeIL
L24 L40-8281-34 SMALL FIXED INDUCTRR(C.B2UH)Y
L25 *4{ L40-3972-34 SHALL FIXED INDUCTAR{IINM)
L2& L32-0131-05 CBRE
LR7 #| L3I3-0706-09 SMALL FIXKED INDUCTEBR(4.7NH»
X1 L77-1434-05 CRYSTAL RESGNATSR(38.5825MHZ)
x2 ¥ | L?7-1200-05 CRYSTAL RESGNATER(12.B8¥HZ}
X201 *| L78-0308-05 RESONATERC 12MHZ )
LERED] L7B~0043~05 RESONATOR(4. 194MHZ)
XFi | L71-0430-08 CRYSTAL FILTER(39.0375MHZ:
R1 RK73GB1J471T CHIF R 470 J 1/16W
RZ REV73GB1J104T CHIP R 100K J 1/16W
R3 RK73GB1I&83T CHIP R &68K J 1716
R4 RK73GB171247 CHIP R 120K J 1/16W
RE RK73GB1J4737 CHIP R 47k J 1/164
R7 ' RK73GB1 74707 CHIP R 47 J 1/16¥W
R1& R€7?3GH1J1017 CHIP R 160 J 1/16¥
R17 REK73GBIJ104T CHIFP R 100K J 1/164
R20 RK73GH1J123J CHIP R 12K J 1/716W
R RK73GB1J2237 CHIP R 22K J 1/16W
R22 ,23 RK73GB1J4703 CHIP R 47 I 1/16W
R26 RK73GB1J3917 CHIP R 390 J 1/16W
R27 : RK73GB1J1037 CHIP R 10K J 1/16u
R30 RK73GB1J1027 CHIP R 1.0K J 1/14W
R3t RK73FB2A101T CHIP R 140 J 1/10W
L-Scandinavia KUSA P.Canada
Y:PX([Far East, Howail)  T:England  EEwope
Y:AMFES(Europe) YAustratia  M:Other Areas A idicates safety critical compenents, 37




w Mew Paris

PARTS LIST

Parts without Parts No. are not suppiied.
Les artlgles non mentionnes dans ie Parts No. né sant pas fournis,
Talle ohne Parts No. werdsen nicht getlafert,

TX-RX UNIT (X57-4200-11)

18 Y-AAFES{Europe}

Ref. No. Address [New Parts Ne. Description Desti- |Re-

Par ) nation [marks
tRES (&£ E|H o 5 B 5 BB s/, 8 & A i
R32 RK73GB1J1%37 CHIP R 15K I 1/16W
R33 RK73GB1J473] CHIP R 417K J 1/1&6W
R34 RK73GB1J102J CHIP R 1.0K J 1/16W
R35 RE73GB1I124F CHIE R 120K J 1/16W
k36 RK73GB1I222J CHIF R 2.2 J 1/16W
RE7 R92-1218-09 CHIP R 0.1 J 1/2W
R3A RKT3GB1J822) CHIP R 8.2K J 17164
R32 RK73GB1J3594J CHIP R 30K J 1/16W
R4Q RK73GB1J1047 CHIP R 100K J 1/1€4
R41 RK?3GR1J103J CHIP R 10K J 1/16W
R42 RK73GB1J101J CHIP R 180 J 1/16W
R44 RK73GB1J1547 CHIP R 150K J 1/16HM
R45 RK73GB1J274T CHIP R 270K J 1/16W
R4& RK73GB1J101J3 CHIP R 100 J 1/16¥
R47 RK73GB1.J6817] CHIF R &80 J 1/16M
RS0 RK72GB1J101T CHIF R 100 J 1/16W
RG1 ,522 RK73GB13471J CHIP R 470 T 1/16W
R53 RK73CB1J6847 CHIP R GHOK J 1/16W
R4 RKM3GB1J272T CHIP R 2.7K J 1/1&¥W
RES RK73GB1J122T CHIF R 1.2K J 1/ 16W
RSé& RK73GR1J1047 CHIF R 100K J  1/16%
R57 RK73GB1T8227 CHIP R 8.2K J 1/16M
R58 RX73GH1J474T CHIRP R 470K J 1/16M
RGY9 RK73GB1J102] CHIP R 1.0K J 1/16M
R&0 RK73GB1J2207 CHIP R 22 J 1/1&W
REG RK73GB1 31013 CHIP R 100 J 1/16W
R73 RK73GB1J103T CHIP R 10K J 1/16W
R74 RK73GB1J271J CHIP R 270 J 1/16¥
R7S RK736G8B1J180J CHIP R 18 J 1/16N
R76 -78 RX73GB1J3327 CHIF R 3.3K J 1/1&W
REO RK43GR1J271] CHIR R 270 J 1/1&6W
Re3 RK73GB1J1G2] CHIP R 1.0K J 17164
R84 R92-1252-05 CHIP R 0 OHN
RES AK73GB1J1023 CHIP R 1.0¥ J 1/16W
kAR R399 -1262-05 CHIP R 0 GHM
R8s RK73GB1J4923 CHIP R &, 7K J 1/1&W
RG1 RK73GB1J101T CHIP R 100 J 1/16WM
R202 RK73GB1J4737 CHIP R 47K J 1/16W
R243 RK73GB1J6827 CHIP R 6.BK I 1/16&W
R204,205 RK?3GBL.I1047 CHIP R 100K Y 1/146W
R206 RK73GB1J473T CHIP R 47K I 1/16W
R207,208 RK73GB1J1047 CHIP R 100K J 1/16W
R2019 RK73GBLI1G2T CHIP R 1.0K J 1/16W
RZ10 RK73GB1J104] CHIP R 100K J 1r/16WM
R211 RK73GB1J1027 CHIP R 1.0K J 1/16W
R212,213 RK73GB134732J + CHIP R 47K I 1/186NW
R214-216 RK736B1J1027 CHIP R 1.0K J 1/16W
R218,21% RE73GB13473] CHIP R 47K J 1/16W
R220,221 RK73GB1J4712) CHIP R 4.7K J 1/16W
R22%2,223 RK736B1J2237 CHIP R 22K J 1/16W
R224-226 RET3IGR1I103T CHIP R 10K J 1/16W
R2727 RK73GB1J2237 CHIP R 29K J 1/16W
R2218 RK?3GR1J473T CHIP R 47K J 1/16W
R230,231 RK73GB81J102J7 CHIP R 1.0K J 1/16W
R232-241 RKZ?3GB1J14737 CHIF® R 47K J i/16W

L:Scandinavia K:USA P:Carads
Y-PR(Far East, Hawal)  T-Fngland  E:Europe
¥-Australia  M:Other Areas A\ indicates safety oritical components.

PR
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[K-431
PARTS LIST
FParts without Parts No. are not supplied,
Les articles non mentlonnes dans Ie Parts No. ne sont pas fournis
Teile ohne Parts No, werden nicht galiefert, TX-RX UNIT {X&7-4200-11)
Ref. MNo. Address [New Parts No. Beseription Desti- |Re-
._ Parts| nation |marks
i $RES £t B g ¥ 4w = M2 /R B &
% R242 RK736B1J102T CHIP R 1.0K J 1/164
| R243 RK73GB1.3473J CHIP R 47K J 1/16H
a R244-247 RK726B1J102T CHIP R 1.0K J 1/16W
k- R248 RK73GB1.J473J7 CHIP R 47K J t/16W
; R249 RK73GB1J101J CBIP R 100 J 1/16W
§ R250 RK73GB1J103J CHIP R 10K J 1/16W
- R251 RK73GB1J1237 CHIP R 12K J 1/18W
L R252 RK73GB1J1047 CHIF R 100K J  1/16M
& R253 RE73GB11334T CHIP R 330K J 1/186W
k] R254 RK736B131037 CHI? R 10K J 1/16W
R25%, 256 RE73GB1J2237 CHIP R 22K J 1/16K
R257 RK736B1J6847 CHIP R 680K J 1/16M
R258,259 RK73GB1J4737 CHIP R 47K J 1/16W
R260 RK736B1J563T CHIF R 56K J 1/16W
RZ&1 RK73GB1J103T CHIP R 10K J 1/16%
R262,263 RK?36B1J2247 CHIF R 220K J 1716W
R264, 265 RK73GB1J1037 CHIF R 10K J 1/16W
R266 RK73GB1J474T CHIP R 470K J 1/16%
R267 RK73GB1JI102T CHIP R 1.0K J 1/16M
R2&69, 270 RK72GB1J223T CHIP R 22K J 1/16W
R271 RE73GBiJ183] CHIP R 18K J 1/164
R272 RK73GB1J56637 CHIF R 56K J 1/16H
R273 RK73GB1J273J CHIP R 27K J 1/164
R274 RK73GB1J2247 CHIP R 220K J 1/18W
R275,276 AK73GB1J824J CHIP R 820K F 1/16M
R277 RK73GB1J8227 CHIP R 8.2% J 1s164
R273,27% RK73GBi1J103T CHIP R 10K I 1/164
R280 RK73GB1J1837 CHIP R 18K J 1/16W
R281 RK73GB1J1047 CHIP R 100K J 1/16W
R282 RK73GB1J1037 CHIP R 10K T 1/16W
R283 RKT3GB1J102J CHIF R 1.0K J 1/16W
R284 RK73GB1J4737 CHIP R 47K I 1/16W
R285 RK73GB1J104T CHIP R 100K J 1/16&W
R286 RK73GB1J2237 CHIP R 20K J 1/16W
n288,289 RK73GB1J103] CHIP R 10K J 1/1&W
R290 RK73GB1J473J CHIP R 47K J t/16W
R291 : RK73GB1.I100T CHIP R 10 J 1/16W
R292 RK73GB1J101J CHIP R 100 J 1/16W
R293 RK73GB1I223] CHIRP R 22K J 1/16W
R294 RK73GRB1J393J CHIP R 39K J 1/16W
R295 RK73GB1I3333 | CHIP R 33K J 1/16¥
R2%6 RK73GB1J4747 CHIFP R 470K J 1/16M
R297 RK73CB1T4717 CHIR R 470 J 1/1&W
R29B,29% RK73GB1J1027 CHIP R 1.0K J 1/16H
R3on RK7T3IGB1.I223T CHIP R 22K J 1/16W
R3Ot RK73GB1.J474T CHIP R 470K J 1/71&W
R302 RK73CB1I1247 | CHIP R 120% J 1/16W
R303 RKT73GB1J104] CHIP R 100K J 1716
R304 RK73GB1J103J CHIP R 10K J 1/16W
R30% . RKT36B1J561J CHIP R 560 J 1/16¥
R308 RK73GB1.J1247 CHIP R 120K J 1/16¥%
R307 RKT3GB1I562] CHIP R 5. 6K J 1/1a8W
R308 RK73GB1J1547 CHIP R 150K J 1/16W
R309 RKT72GBII10=5T CHIP R 10K J 1/tgW
R310 RK73G6B1J2737 CHIP R 27K J 1/16M
L-Scandingvia K:USA P:Canada
Y.PX{Far East, Hawai)  T:England EEurope
Y AAFES{Europe) X:Australis  M:Other Argas A indicates safely crifical components, 39




TK-431

* Mew Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans la Parts No. ne sont pas fournls.
Teile ohne Parts Mo. werden nisht gelisfert,

PARTS LIST

TX-FO( UNIT {X57-4200-11}

fef. No. Address g:: Parts No. Description Desti- |Re-
. " nation |marks
FHES | ﬁ i w oo E W # 8 /88 # @ A%
R311 RK736B1J103J CHIP R 10 3 1/16H
R312 RK73GB1I104T CHIP R 100K J is16W
R313 RK736B13124J CHIP R 120K T 1716W
R314,315 RK73GB1J823J CHIP R 82K J 1/16W
R316,317 RK73681J683] CHIP R 68K 3 1/16W
R218 RK736B1J4737 CHIP R 47K J 1/16W
R319 RK73GB1J823J CHIP R 82K I 17164
R320 RK73GB1J4737 CHI? R 4% J 1/16M
R3z2l RE73GE1J104T GHIP R 100K J 1/1&W
R3922 RK736B1J333J CHIP R 33K J 1/16W
R323 RK736B1I1243 CHIP R 120K I 17164
R324 RK73GB1J1047 CHIP R 100K J 1/16M
R325 RK73GB1J823J CHIP R 82K I 1/16M
R3726 RK73GB1J473] CHIP R 47K J 1/16M
R327 RK73GB1J1033 CHIP R 10K J 1/1&W
R328 RK73GB1J104J CHIP R 100K J 1716
R32% RK73GB1J4733 CHIP R 47% J 1/16¥W
R330 RK73G6B1J222] CHIP R 2.9K J i/1sd
R331 RE73GB1J4733 CHIP R 47K J i/16M
R332 R92-1252-05 CHI® R 0 QHM
R333 RK73GB13152T CHIP R 1.5% I 1/16W
R334 RK73GH1J1027 CHIP R 1. 0K J 1/16H
R335 RK73GH1J103T CHIP R 10K J 1/16W
R324, 337 RK73GB11104J CHIP R 100K J 1/16H
R33§ AK73GB1J473] CHIP R 47K J i/164
R339 RK73GB1J474] CHIP R 470K J 1716¥
R340 RK73G6813473J CHIP R 4K J 1/16M
R341-346 RK73GB1J1027 CHIP R 1.0K J /16W
R347 RK73GB1J1057 CHIP R 1.0M I 1/16W
n401-403 RK73GB1J4737 CHIP R 47K J 1/16W
R404 RK73GB1.J332J ¢HIP R 3.3% J 17164
R405 RK73GB1I561T CHIP R 560 J 17/16M
RADE RK73GB1T331J CHIP R 230 I 1/16W
R40B-410 RK73GB1F102J CHIP R 1. 0K J 1/18W
RAL1-413 R9?2-1252-0% CHIP R Q BHM
Ri14 R92-2021-0% CHIP R 7.2 CJ oM
YR1 ,7 % | A12-3468-05 TRIMMING POT.(A7K) . o
VR3 % i R12-3467-05 TRIMMING PBT.C10KY © -
VR4 x| R12-346R8-05 TRIMMING POT.(47K) .
VR201-204 B12-6585-05 TRIMMING PET.C47K)
01 D1R10 DIMDE
03 -5 MIB09 DISDE
D201-203 188307 DIGDE
D204 185300 BIGDE
p205s-209 155301 DIGDE
210 185300 DIODE
B2t 185302 DIGDE
D401 830-2004-05 LED{RED}
D402 ¥ | B30-2047-0% LED{YELLGH)
11 x | NJU7201U50 1C(VELTAGE REGULATNR)SW)
1C2 14 % | MHWB04-2 IC¢(PBWER MBDULE}
I3 LM301AD IC(QP AMP)
- IC4 x | S-80230AG~GA IC(VELTAGE REGULhTmR APC)
105 MC33710 IC(FM IF}
o TEASSB4F IC(SCHMITT TRIGGER)
L:Scandinavia KUSA P:Canada
Y:PX[Far East, Hawaii) TEngland  EEurape A
40 YAAFES(ELrope) XAustrala  M:Other Arcas - A\ indicates safety oritical companents.




® New Parts

PARTS LIST

Parts without Parts No, are not supphiod.

_es articles non mentlonnes dans le Parts No. ng sont pas Fournis,

Teila ghne Parts No. werdennisht gellefart.

TK-431

TX-RX UNIT (X57-4200-11)

VGO UNIT (X58-4000-11}

Ref. No. Address [New Parts MNo. Description Desti- [Re-
Parts] ration |marks
sHEs & B |§ g e F 8 m R BSH K it 5|
10201 x| BUADL3BF It
1¢202,203 * | NJU72061U50 IC({VOLTAGE REGULATOR)S5V)
IC204 TCTAHCET34AF TC(LATCH)
IC205 * 1 HNSBC254FP-20 IG(EEPRON)
1C206 HMGE264ALFP-158T IC{STATIC RAM)
1C207 HNSBCHEFP-25T IC{EEPRAN)
10208, 209 TCTAHCOOAR I¢(2-INPUT NAND GATE}
Ic210 x 1 78312AGF3423BE IC(MPLY
IC211 S-8054ALE-LM-T1 | TC(YELTAGE DETECTAER)
IC212-215 * | MC331720 10
IC216 LC7S32M IC(BILATERAL SWITCH?
IC217 TATI4EF IC(AF POWER AMP)
r¢218-220 ¥ | MC33172D Ic
1221 TC7332F IC(2CH NAND GATE)
1C401 + | 753286C-601-3B9 | IC(DISPLAY,MPU)
.ICADQ §-8054ALB-LW-T1 | IC(VOLTACE DETECTOR)
ar L2 25C4116(GR? THANSISTAR
Q3 DTB113ZK DIGITAL TRANSISTOR
(=7} 257243 FET
a5 23CA226(R24Y TRANSISTAR
06 28B81119(5) TRANSISTOR
o8 2SA1586(Y,GR) TRANSISTOR
09 DTC144EE DIGITAL TRANSISTOR
Q10 2SCA226(R24) TRANSISTRR
012 DTAT44ER DIGITAL TRANSI3TOR
@13 DTC144EE DIGITAL TRANSISTER
ol4 28C4095(R4T TRANSISTRR
015 3sK240 FET
Q16 253243 FET
Q17 258C4215(Y) TRANSISTAR
018 ,19 28CA116(GR) TRANSISTER
021 28C4116(GR) TRANSTISTER
®23 UNC4 TRANSISTOR
a20t ISA1362(GR) " TRANSISTER
Q203 BTC144EER DIGITAL TRANSISTOR
o204 25A1586(Y,GR) TRANSISTAR
G206 DTC144EE DIGITAL TRAKSISTER
Q207 25K1588 FET
2208 DTA144EE DIGITAL TRANSISTER
Q20% DTC114EE DIGITAL TRANSISTER
Q210 DTC144ER DIGITAL TRANSISTER
Q211 2SA1586(Y,GRY TRANSISTRR
0212 2SA1362(GR? TRANSISTAR
0213,214 DTL144EE DIGITAL TRAWSISTER
G215 28C4116(GR? TRANSISTER
TH201 157-302-53008 THERMISTER( 2K}
a1 ¥ [ KG8-4000-11 YCE& UNIT
VCO UNIT {X58-4000-11)
501 ¢62-0004-05 ELECTRA 1.0UF 16WY
502 CK73GB1HI02K CHIP C 1000PF K
C803 CC73GAH1HIOLD CHIP C 10D0PF J
CR04 CK73GB1IH1O2K CHIP C 1000PF K
505 CCT73IGCHIHIG1T CHIP C 100PF J
L;Scandinavia K:U3A P:Canada
Y:PX(Far Eagt, Hawai)  T:England EEurope
Y:AAFES(Europe) Xhustralia  M:Other Areas A indicates safety eritical camponents. a1




* MWew Parts

Parts withaut Parts No. ara not supplied. -

t g articles non mentionnes dans ke Parts No. na sont pas fournis.

Telle ohrie Parts No. werden nicht geliefert. VCO UNIT (X58-4000-11]
Ref, MNo. Address [New Parts Na. Description Desti- |Re-
Perts nation |marks
smES & B § B a F 5 # & £/ " % & | fE %
c508 £92-0004-05 ELECTRE 1.0UF 16HY
C50% ) CK73GB1H102K CHIP C 1000PF K
Cc510 CCT3GCHIH101T CHIE C 100PF J
C511 CKT73GH1H102K CHIP C 10Q0QPF K
CE12 ¢52-0004~05 ELECTRAO 1.0UF TEWY
£513 CCP30CHIMI01T CHIP C 100PF J
514,515 CR73GBIHIOZK CHIP C 1000PF K
£517 £92-0004-05 ELECTRE 1.0UF 16WY
c518 CC7IGCHIHIO01T CHIP € 100PF J
£51% ¢92-0004-05 ELECTRE 1.0UF 16WY
G520 CC73GCHIMIONT CHIP C 100FF J
522 CX73GR1HI02K CHIP C 1000PF K
€523 * | C32-0555-05 CHIR TAN 0.047UF 35WV
0524 COo73GCHIH1I01T CHIP C 1008F J
C£525 % | £C92-0555-05 CHI® TAN 0.0470F 35WV
£526 CC73IGCHIHIONT CHIF C 100PF J
cae27 ¢92-0004-0% ELECTR® 1.0UF 16WV
c5248 CK736BIH1O02K CHIP C 1000RF K
ChH2% CC73GCHIHLIRGE CHIP -C 1.6PF c
€330 CK73GBIH4T1K CHIP C 470PF ¥
£e3l CCT3GCHIHDLOC CHIP C 1BF [
¢332 CC73GCHTHOS00 CHIP C 5pP C
£533,534 CCI3GCHIHIOLY CHTIF C 100PF J
£535 CK73GB1H102K CHIP C 1000PF K
€536 CC?3G6CHIHOZ0E CHIP C oPF c
CN501 x| E40-5599-05 PIN ASSY(11P}
CNGO2 * | E40-5601-05 PIN ASSY{3P}
% | F10-2055-04 SHIELDING PLATE
L.E01=-503 L92-0131-05 CRRE
L504 # ] L32-0756-05. SMALL FIXED INDUCTOR(4A.TNH}
L5085 L40-2271-34 SHMALL FIXED INDUCTOR(22NH}
L1506 x| L33-0757-05 sMaLL FIXED INDUCTRR(&. BNH)
L507? x| L78-0311-05 RESEBNATOR (900MHZ?
[R=1a]:] ¢ | L78-0312-058 RESONATEOR(TA, S00MHZY
R501 RK736B1J2247 CHIP R 220K J 1/16M
R5D2 RK73GB1J181J CHIP R 180 J 17164
RE03 RK73GB1J101J CHIP R 100 J  i/tél
RS04 RK73GB1.J2247 CHIP R 220K J  i/16W
RE(O5 RK73GB1J181J CHIFP R 180 J 1/1eW
REG& RK73681J1237 CHIP R 12K J 1/164
RE07 RK73GR1J3337 CHIF R 33K J 1/16&W
R508 RK73GH1J1027 CHIP R 1.0K J 1/18W
RE0S RK73IGB1J101T {HIPF R 100 J 1/16W
RS10 RK73GB1J102T CHIP R 1.0K I 1/16M
R511 RK73GB1J1007 CHIPR R 10 J 1/16M
RS12 RK73GB1J472]7 CHIP R 4.7K I 1/18W
R613-515 RK®3GR1J332T CHIP R 3.3K J 1/16W
RS16,517 RK73GB1J102J3 CHIP R 1.0k J 1/16W
R518,519 RK73GB1J472) CHIPF R 4, 7K J i/16W
RS20 RK73GE1J104] CHIP R 100K J 1/16W
R521 RK73GB1J1017 CHIP R 100 J 1/16W
L:Seandinavia K:U5A P-Canada
¥:PX(Far East, Hawalp  TiEngland EEurope
42 ¥-AAFES{Erope) X-Australia  M:Other Areas /A, indicates safely eritical componests.




» MNew Parts

PARTS LIST

Parts withalt Parts No. are not supplied.
|_es articles non mentionnes dans g Parts No. ne sont pas fournls.
Telle ohne FParts No. werdan nicht geliefert.,

VCO UNIT (X58-4000-11)

Ref. Addrass iNew Parts No. Cescription
Parts

2PRES & F 5 E = B & &/ 8 B
1522 RKT3GB1J221J CHIP R 220 I 1/1eW
RG23 RK73681J102J CHIP R 1.0K J 17164
R524 RK73GB1J474] CHIP R 470K Joo1/16N
R525 RK73GB1I2247 CHIP R 220K J 1/1aW
RE2E RKT3GR1T471J CHIP R £70 J 1/18W
RE27 RK73GB1J2717 CHIP R 274 J 1/16¥W
R528 RK73GB13180J CHIP R 18 J 1/16W
R529 RK73GB1J271J CHIF R 270 J 1/16H
R530 RK73GB1J103T CHIP R 10K J 1/16W
R531,532 RK73GB1Ji00T CHIP R 10 J 1/16W
B501 158300 DIGDE
Ics5M % | MB1512PFV-G«BND | IC (PLL SYSTEM)
8501 2SA15B6(Y,GR)Y TRANSISTAER
0503 25C4095(R4T) TRANSISTAR
Q504 250 4226(R24) TRANSISTOR

L;Scandinavia KUSA P:Canada

Y:PX(Far East, Hawai) T:England E.Ewope

Y-AAFES{Europe) YAustralia  M:Other Areas A indicates safety critical components.
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EXPLODED VIEW

A
A M2x3.5 : NO9-2063-05
B M2E6x8 : NO9-2185-05
¢ M26x6 : N30-2606-46
D M2xiiF) : N32-2004-48
E M2x8{F) : N32-2008-46
£ M2 x4 (Bil : N35-2004-46
G M2x2 : N38-2020-46
H M2x28(Tap) :N79-2028-48
1 M2 x8 (Bi-Yap) : NB2-2006-46
J M2 x6{Bi-Tap) : N59-2006-46

75(A/4)




PACKING

43 Protection board
{H13-0295-04)

) 53 Belthook
{J29-0424-04)

46 [tern carton box

(H52-0325-04)

/

48 Clamper

{J11-0427-14}

67 Scraw set
{NE9-0375-05])

70 Antenna
{T9(-0459-06)

16 Warranty card
{B48-0403-30)

17 Instruction manusal
{B62-0285-00)

42 Polystyrane plate
{H11-0875-04)
l 73 Battery pack
{\W09-0813-05)

41 Polystyrene plate
{H11-0874-04)

44 Protection shest
{H21-0745-04)

45 Protection hag
{H25-0035-04)

40 Paolystyrene foamed fixture
{H10-2760-02)




ADJUSTMENT

Test Equipment Required for Alignment

No. | Test Equipment Major Specifications
1 | Standard Signal Generator Frequency Range 00 to 950MHz or more.
(88G) Modulation Frequency modulation and external madulation.
Output 0.1 to greater than 1mV,
2 | Power Meter Input Impedance 500,
Operation Frequency 800 to 950MHz or mare.
Measurement Capability Vicinity of TOW.
3 | Deviaticn Meter Frequency Range 800 to 950MHz.
4 | Digital Volt Mater Measuring Range 11010V DC.
{Dw it} Accuracy Migh input impedance for minimum circuit ioading.
5 | Oscilloscope DC through 30MHz.
& | High Sensitivity Frequency Range 10Hz to 1000MHz.
Frequency Counter Frequency Stability 0.2ppm or less.
7 | Ammeter ll BA. .
g | AF Volt Meter \ Frequency Range 5OHz to 10kHz.
[AFVTVA) Voliage Range 3ImV 1o 3V,
9 | Audio Generator (AG} 1 Frequency Range 504z to BkHz or more.
Cutput 0to 1V,
10 | Distortion Meter I Capability 3% or less at 1kHz.
| Input Level 50mY to 10Vrms.
11 | Voitmeter Measuring Range 10 to 1.5 DC or less.
Input Impedance 5Ok or graater.
17 | 80 Dummy Load Approx. 82, W,
_1_3_T Regulated Fower Supply ‘ 7.5V, approx. bA {adjustable from 6 to V).
| ] Usetul if amrmeter equipped.

The following parts are required for adjustment:
Antenna connector adapter

The antenna connectar of this radio uses an SMA
terminal.

Use an antenna connector adapter [SMA(f) — BNCIf)
or SMAI - Nifi] for adjustment. {The adapter is not
provided as an option, so buy a cormmercially-available
one.)

DG cable
Use the optional DC cable {PG-2W).

46
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TK-431

ADJUSTMENT

Test Mode
The set has been adjusted for the frequencies shown in the foliowing table.

j & When required, re-adjust them faollowing the adjustrment procedure to obtain the frequencies you want in actual
operation,
4
&£ GRM1 GRP2 GRP2 GRP4 GRPE GRP8 GRP7 GRP8 GRFPS
SYS1 TX {MHz} | 896.00G0 85G.0000 896.0000 | 896.0000 | 886.0000 | 336.0000 | B95.0000 | 886.0000 | 8396.0000
FX (MHz] | 935.0000 835.0000 936.0000 | 93b.00C0 | 935.0000 | 835.0000 | 935.0000 | 935.0000 { 935.0000
TONE - 100Hz square wave LTR QT 103.5Hz | OT 100Hz |DAT 68BN EOS EGS -
3Y82 TX {lMHz) | 89B.0250 B96.0250 896.0260 | 8950250 | 896.0250 | 896.0250 | 896.0250 | 896.0250 | 896.0250
R} (MHz} | 935.0250 §35.0250 9350200 | 9350260 | 9350250 | 935.0250 | 935.0250 | 935,0250 | 836.0250
TONE - 100Hz square wave LTR 0T 103.8Hz | QT 100Hz [DQT 06EN|  EOS EQS -
8YS3 TX {(MHzy | 899.0000 £399.0000 859.0000 | 899,0000 | 839.0000 | 8932.0000 | £99.0000 | 899,0000 | 899.0000
R} (MHz} | 938.0000 938.0000 938.0000 | 93B.0000 | 938.0000 | 938.0000 | 938.0000 | ©38,0000 | 938.0000
TONE - 100Hz square wave LTR QT 108.5Hz | OT 100Hz |DOT 08BN EQS EQS -
Svs4 TXAMHz | 899.0250 898.0250 859.0250 | 889.0250 809.0250 | 892.0250 | 899.0250 | 899.0250 | 834.0250
RX (MHz} | 938.0250 §38.0250 938.0260 | 938.0250 | 938.0250 | 938.0250 | 938.0250 | 938.0250 | §38.0250
TOME - 100Hz square wave LTR QT 103.6Hz | AT 100Hz |DQT 0BBN| EDS EQS -
SYS5 TXA{MHzi | 200.9875 900.9875 90(.5875 | 900.9875 8006875 | 800.0875 | 9005875 | 900.9875 | 8009875
BX (MHz} | 539.8876 939.6875 939.9876 | 939.89875 | 9399875 | 939.087% | 933.0875 | 939.9875 | 939.8878
TONE - 100MHz square wave LTR QT 163.5Hz | AT 100Hz |DOT 085N ECS EQS -
3Y5s6 TX{MHzl | 901.4000 801.4000 901.4000 |  901.4000 a01.4000 | 501.4000 | 901.4000 | $01.4000 | $07,4000
RX iMHzZ) | 8404000 9404000 840.4000 | 9404000 9404000 | 9404000 | 9404000 | 940,4000 | 940.4000
TONE - 100MHz square wave L.TR QT 103.5Hz : QT 100Hz |DOT 0B8N ECS EQS -
S¥S7 TR (MHzt | 501.8000 501.5000 901.3000 | 901.8000 901.2000 | 201.9000 | 201.9000 | $01.2000 | 901.9000
RX [(MHz} | 940.5000 840.9000 940.3000 | 940.89000 940.5000 | 940,2000 | 2409000 | 940,9000 | 940.2000
TOMNE — 100Hz square wave LTR QT 103.54z | QT 100Hz |DOT 085N EOS EQS -
5¥ss TX{MHz} | 887.2500 B97.2500 B87.2800 | 887.2500 887.2500 | 897,2500 | 897.2500 | 897.2500 | B97.2500
RX (MHz} | 8362500 §36.2500 036.2500 | 936,2500 936.2500 | 936.2500 | 936.2600 | 936.2500 | 936.2500
TONE - 100Hz square wave LTR QT 103.6Hz | QT 100Hz |DQTO8EN|  ECS EQS —
5YSo9 TX MMz | 300.3000 800.3000 200.3000 | 900,3000 900,3000 | 900.3000 | 9003000 | $00.3000 | B0O0O.3000
RX (MHz} | 939.3000 939.3000 932.3000 | 939.3000 9393000 | 932.3000 | 9393000 | §39.3000 | 939.3000
TONE - 100Mz square wave L.TR QT 103.5Hz | T 100Hz |DQT 085N EOS EQS -
S¥S810 | TX{MHz 597.7500 B97.7500 B897.7500 887.7500 897.7500 | 897.7500 | 887.7500 | 897.7600 | 897.7500
Rx MMz} | 536.7500 936.,7500 936.7500 | 93B.7800 936.7500 | 936.7500 | 836.7600 | 836.7600 | 938.7500
TONE - 100Hz square wave LTR QT 103.58Hz | (07 100Hz |DQT 0B5N|  EOQS EQS -

TEST MODE operating features : See next page.
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ADJUSTMENT

Test Miode Operaiing Features

This transceiver has a test mode. To enter test
mode, insert a 2.5mm sterec plug into the external
speaker socket and switch the power on. Test
mode can be inhibited by programming. To exit test
mode, remove the stereo plug or insert a mono plug
isome diameter) and switch the power on again. The
following functions are available in test mode:

+ Sysiem key

The system key is used to select up to 16 prepro-
grammed test frequencies. Test frequencies are set
by programming.

if no system has frequency data, the main program
writes default values.

- Group key

The following modulation signals or squelch type

can be selected with the group key:

[ Group | Modulstion [ Squeichtype | Pawer

1 \ No modulation _‘_Carrier J» HI

2 100Hz square wave_'— Carrier Hi

3 LTR format data LTR format data Hl

4 QT (103.5Hz) tone QT 103.5Hz Hl

5 QT {100Hz) tane OT 100Hz Hi

& DQT (065N} code DOT 065N HI

7 EQS (HSD) EOS HSDY Hi

8 | EOS (HSD) | EOS (HSD) LOW
LQ | No modulation | Carrier | Low |

+ Akey )

If the A key is pressed i the test mode, transmitter
enters talk-around mode 10 transmit with the receve
frequency. The dot{* y at the lower 1aft of the systern
indicator lights.

« Skey

if the S key is pressed in tast mode, a scan opera-
tion is performed. The system indicator shows a dash
{-). Al programmed test frequencies are scanned.

» Monitor key

If this key is pressed in test mode, the sguelch is
turned off. If there is no signal, noise is output from
the spesker.

» Transmitter

The transmitter is keyed using the microphone PTT
button. The modutation signa! selected with the group
key is transmitted.




TK-431
ADJUSTMENT

Adjustment Location
+ Top view + Bottom view

P MIC

11 [ 1 l"“ﬁ&"‘l

e ( -
Uwr I =

TH-RX UNIT(B/4) ?:?(_UETEXQ._) - —
YR203
(LD} r
Vg | P | P
|
VR202 VR204 F
{MAX) tHSD) I
: =i
1C21D % : VR1 VR4
YR (BAL) {TA BEV)
{SQL)
R -y
VR2 WVR3
(000000000000l _
[Without case) = r
VR201 : Squalch L23: AF signal level
VYR20Z ; Maximum deviation ' VR1 . DQT waveform correction
VR203 : LSD devigtion VR2 : High power {APC}

VR204 : HSD deviation VR3 : Law pawer [APC)
VR4 : Maximum deviation {Talk-around)

TX-BX UNIT {A/4)
Foil side view
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ADJUSTMENT

_ Alignment

Measurement Adjustment l
tem Condition eqlﬂaﬁ}m Unit % Torminal | Unit | Parts Method ‘ Specifications/Remarks
1, Setting 1) Connect the power cable to
the rear panal, AG AF VTV
TX-RX unit : TEST MODE I;ﬂ‘ @‘
POWER SW : ON b Lj_[
1
t0pF 16V
Power meater PTT
Ammeter
o DCT.5Y [t
eviation == | PR
i aetsr Eﬂén@: @‘%*
Swweenar; ] Freq”
a9 counter = @lL
pCIN T
" without case
2, PLL lock 1) CH : 5Y$1 VM TX-RX | TP Check 1.1+ 0.5V
voltage GPR1Y Power meter
2} CH ; 8Y54 20+ 0.5
GRP1
3 CH : 8YS7 2.8+ 0.5V
GRP1
4 CH : 58S 1.2& 0.6Y
GRP1
A SW I ON (T, A
PTT . ON
5y CH : Y57 2.7+ 0.5V
GRP1
PTT : ON
6y A SW: OFF
3. Powver 13 CH ;. SYS7 Power mater ANT TX-RX [VR3 1.0W +0.1W
adjustment GRPY Ammaeter (A4 1.1A or less
PTT . ON )
2} CH : 8Y57 YR2 | 2.5W 0.1
GRP 1.8A or less
PTT:ON
31 ASW : ON (T A) .
4) CH : 5Y§7 Chack 1.5~3.0W
GRP1
PTT : ON
5] A SW . OFF
4, Maximum 1] Cennect AG to the MIC Power meter ANT TH-RX |WR202 {+1.7kHz £100Hz
deviation terminal, Deviation (Bf4) Adjust orne more
adjustment AG 1 TkHz/200mV meter than the other by
Deviation meter filter AF YTYM switching between
LPF : 1BkHz AG =P and +P.
HPF : OFF DscHloscope
De-emphasis ; OFF
CH: 5Y58
GRP1
PTT: ON
2PASWONIT. A TA-RX | VR4
PTT : ON (A
3 ASW: OFF
50




TK-431 |

ADJUSTMENT

Measurement Adjustment

ftem Condition Test- . o .
equipment Unit | Terminal | Unit | Parts Method

& DQT 13 MIC ingut : OFF Power meter ANT TERX | VR Make the de-
waveform Devigtion meter filter Deviation (A4} rmaodulation wave-

correction LPF: 15KHz rmeter form neat. J | [_
HPF : GFF ' AF VTVIM : .

De-emphasis | OFF AG

CH: 8vsg Oscilinscope
GRP2 .

PTT: ON

Specifications/Remarks

8. LSD 1 MIC input : OFF TX-RX |VR203 |+0.75kHz +100Hz
deviation Deviation meter filter (B/4}
LPF : 15kHz
HPF : OFF
De-emphasis : OFF

CH : 5YS8

GRFP3

PTT: ON

7.HSD 14 MIC inpurt ; OFF VR204 |1 78kHz +100Hz

devigtion CH: &8Y58

GRF7
PTT: ON

8. Distartion 11 CH : 8Y54 858G ANT
adjustment GRP1 885G

MONITOR SW : ON (BUSY) | AF WTVM EXT. 5P ANT
Distortion
meter
Oscifioscope
BQ dummy
taad

88 dummy load

AFVTVYM

2} 856 freq”: 938 0250MHz TH-RX | L23 Adjust for maxirnum
Outpet : 500uV/54¢Bw—53¢Bm {Af4) AF outpur,
MOD @ TkHz
DEV ' £1.BkHz

31 CH: 8Yse Check Distortion . 5% o lgas
GRM
554G freq’ : 940.400MHz
Output - 500LV/54dB)~53dBm
MOD : 1kHz
DEVY : +1.5kHz
AF 1. WEQ

8. Sensitivity 11)CH . §Y81and 6 Check SINAD 12dB or more.
GRP1

S3G freq’ : 935.000MHz and

940.400MHz
Quiput
£ 0.32)M/- 100811768

MOD ; TkHz
DEV :21.5kHz
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TK-

431

ADJUSTMENT

Meaasuremaent Adjustment
diti . Specifications/Remarks
ftem Condition eqlimem Unit | Terminal | Unit | Parts Method P
10, Squeleh 14 CH ; 5¥54 335G ANT TX-A¥ |VR201 | Set to threshald
adjustrent GRP1 (B/4) point.
556G freq' @ 938.026MHz AF VTVM EXT. SF
Quiput ; Value when 3dB | Distortion
is subtracted from | mater
the sensitivity value | Oscilloscope
of 12dB 5INAD. 8L dummy
MOD ; tkHz load
DEY : £1.5kHz
MONITOR 3W : OFF
2} 553G output : 12dB SINAD level Check Squelch open.
3) 55G output : 12dB SINAD Squeich close.
level - 3dBpL.
11.QT 1) CH ;Y84 558G ANT
GRP1 AGT
SSG fraq’ : 938.026MHz AF VTVM EXT. P Kz ok
Qutpiurt + 1008 SINAD level | Distortion
moter 10
Ostilloscope y EXT
ki <
103.5Mz 586G

21 CH: 5YS4
GRP4
550G frag' : 938.026MHz
EXT MCD
AG1 :1kHz/
Systern DEY %1.86kHz
AG2 . 103.5H%
Tone DEY £0.35kHz

3 CH:5YS3
GRP4

Check

QT close.
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TERMINAL FUNCTIONS

TK-431

Conpector | Terminal | Terminal | 170 Terminal function
No. No. Name
TX-RX UNIT [X57-4200-11) (A/4) : TX-RX section
CN2 1 B O | Power output after passing through the fuse.
2 5B ] Power input aftar power switch,
3 TR I 1 Normally : 8Y, Transmit : OV
4 PCK | | PLL clock data input,
5 PEN | ¢ PLL enabie data input.
5] PDA 1 | PLL data fine input.
7 TA I | Conventicnal rmods : OV, Talk-asound @ BY
-] KEY | 1 Normally : BV, Transmit : OV
g PTT Q | Normally : 8Y, Transmit when connecied GND.
10 MON 0O | Nermally : 8, Manitor when connected GND.
11 UNL 0§ Normaily : 8V, Unlock : OV
12 VU G 1 AF volume up switch output.
13 VD Q0 | Norrmally : 5¥, AF volurne down switch output.
14 DET 0 | AF detection signal output {RX).
15 E - | GND.
18 MDD L { AF maodulation signal output {TX).
17 HL O § Norrnally : OV, Transmi, and low power : BY
18 E - | GND.
J +B b | External power supply input.
J2 ANT Connector for ANT connection.
TX-BX UNIT (X57-4200-11) {B/4)} : Control section
CN201 1 B b | Power input after passing through the fuse.
2 SB Q | Power output after powaer switch,
3 TR Q | Normally : 8V, Transrnit : OV
4 FCK O} PLL clock data autput,
& PEN O | PLL enable data output.
3] FDA O | PLL data iine output.
7 TA Q | Conventional mode : OV, Talk-around : 3V
8 KEY O | Nermally - BV, Transmit : OV
9 PTT |t Normally ; 8Y, Transmit when connecied GND.,
10 MON 1 Normally @ BY, Monitor when connected GND.
11 UNL |} Normally : BY, Unlock ; OV
12 WU I | AF volume up switch input,
13 vD I ¢ Narmaily : 5V, AF volume down switch input,
14 BET | ¢ AF detection signal output {RX}.
15 E - | GND,
16 M1 © | AF modulation signal gutput (TA),
17 H/L I | Normally @ OV, Transmit, and low power ; BY
18 E - | GND.
CNz202 1 PS¢ | | Mormally : 7.5V, Power switch ON : OV
2 WiRX 1 | Serial control signal input.
3 MTX Q | Serial contral signal output,
4 5C -t By,
5 E - 1 GND.
CN203 1 T8T { | Datainput with programing.
2 AFQ O | Audio output (Max, 0.8W.
3 Sp i | Input for intarmal speaker (Max. 0.5W).
4 E - | GHND.
B PTT | | Norrnally : BV, Transmit when connected GND.
6 MIC I | MIC signal input. :
7 1] O | Output for intermal MIC.
3 NC - | Nermatly . 5V, 0V : Connarcted axtarnal MIC
2 MB — | BV for external MIC {Max, 10mA).
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TERMINAL FUNCTIONS

Connzctor | Terminat | Terminal | 1/O Terminel function
No. Nuo. Name
CN204 1 DED I | Bead beat disable input.
For 2 RST - | Reset.
option 3 E ~ | GND.
KDO-4 4 D5N O | RXaudio tone output.
5 PTT O | Mormally . 8Y, Trensmit when connected GND.
6 BT i | MIC muta switch input.
7 58 O | Power output after power switch.
8 TON I | TX audio fone input.
] ALT | | Notuss.
TX-RX UNIT (X57-4200-11) (C/4]} : Display section
ChN4at 1 PV O | Normally : 7.8V, Power switch ON : OV
2 MRX QO i Serial contral signel output.
3 MTX 1 | Serial control signal input.
4 5C - | &Y,
& E — | GND.
TX-RX UNIT (X57-4200-11} {D/4) : SP/MIC jack section
W1 i M& - | BV for external MIC {Max. T0mAL
2 NE — | Normally ; BY, 0V : Connected external MIC
3 I I | Input for intemal MIC.
4 MIC 0 | MIC sighal output,
5 FTT C | Normally : 5Y, Transmit when connected GND.
i} £ - | GND.
7 SP O | Cutput from intemal speaker (Max. 0.5¥V}.
8 AFD | Audio input (Max. 0.8W).
9 TST O | Data putput with programing.
Front panel section
CN1 1 NC | — | Mot use.
2z IMC 2 1 Internal MIC output,
3 MCE - | GND.
4 SP i | Internal speaker input (Max. 0.5W}.
5 NC ~ | Mot use.
B NC - | Notuse.
7 NC - | Notuse.
g E - | GND.
g NC - | Notuse.
10 NG - | Motuse.
11 WC -~ | Notuse.
12 NC — | Notuse.
VCO UNIT (X58-4000-11}
CNBMN ™ O | PLL lack veltaga output [OV~EV),
MD2 t Modulation (YC02).
V2 — | BY {Talk-around).
6CB - | BW.
REF | 12.8MHz input {1Vp-m.
MDD | | Modulation (WVCOT).
PUL O | Unlock signal. Normally : 5V, Unlack : Qv
PCK I | PLL clock data input, Normally ; 5V
PDA | | PLL data line input. Nermally ; BY
PEN | | PLL enable data input. Nomally : BV
Vi ~ | 5y (vCO1).
CN502 E - [ GND.
PO VCO output.
E - i GND.,




A LN c
TK-431 pc BOARD VIEWS

TX-RX UNIT (X57-4200-11) (A/4) Component side view

- n

(A/4)
A pattern
Component side ® Aand B connected ©® A, C and D connected 7] B pattern
A pattern — @ Aand C connected [E B, C and D connected
C pattern —| — M A and D connected /A A, B, Cand D connected
Dpattern —{__ [s Band C connected O Aonly
B pattern — A B and D connected ] Bonly
Foil side /A Cand D connected A Conly
@ A, Band C connected QO Donly
® A, Band D connected No mark is not connected
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TX-RX UNIT (X57-4200-11) (A/4) Foil side view

o
5 ol i
o -
| - on
. afe ] (5 ;
G671 -4 | i .
'. . = ‘.:--' 7] 1]
a2 l e
_.:._5 = =~ : é -
g 1 S
i i e
. . =
3 .Y m
=
1A pattern
71 B pattern
Component side ® Aand B connected @ A, Cand D connected
A pattern — ® Aand Cconnected [ B, cand D connected
C pattern — B A and D connected A\ A, B, C and D connected
D LZZZ.
pattern — El Bandc connected O a only
B pattern *4@ A B and D connected O Bonly
Foil side A Cand D connected A Conly
® ABandc connected Qb only
® A, B and D connected No mark is not connected
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PC BOARD VIEWS | K-431

D pattern

[]C pattern
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TPA(-431 PC BOARD VIEWS

TX-RX UNIT (X57-4200-11) (B/4) Component side view

o . &

AT et 7 ' ®
\ 022l s S e, A5 A

e D ’
= =
O] IR '[ Mo
. = “"‘:l ..-‘l‘_;' e
| 21 ? il oI
i oI R
5 i £ &
| L = A ¥ '. b
| g oY,
=l
..... 4
1A pattern
7] B pattern
Component side @® A and B connected @ A, Cand D connected
A pattern I — @ A and Cconnected [E B, Cand D connected
C pattern —| — B A and D connected A A, B, C and D connected
D pattern R — [5] B and Cconnected O Aonly
B pattern — — A B and D connected O Bonly
Foil side A Cand D connected Ac only
@ A Band C connected O only

® A, B and D connected

No mark is not connected
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[1C pattern
D pattern




Component side

C217 @)
- R309
(T

=

A pattern —

—
C pattern —|
’ P TITS
D pattern —
PrIrY,
B pattern

Foil side

@ A and B connected
@ A and C connected
M A and D connected
[5] B and C connected
A B and D connected
A € and D connected
@ A, B and C connected
@ A, Band D connected

© A, Cand D connected
[E B, Cand D connected
A A, B, C and D connected
O Aonly
a B only
Ac only
oD only
Nao mark is not connected
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pc BOARD VIEWS | K-431

C pattern
1D pattern
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TPA(-431 PC BARD VIEWS

TX-RX UNIT (X57-4200-11) (C/4) Component side view

A pattern
%] B pattern

C pattern
EZ1 D pattern

A




TX-RX UNIT (X57-4200-11) (C/4) Foil side view

A pattern
B pattern

Component side
A pattern —
C pattern —
D pattern —
B pattern

L Ll
(L L
FFTrsss

Foil side

@ Aand B connected
® Aand C connected
B Aand D connected
[E] B and C connected
A B and D connected
& Cand D connected
® A Band C connected
@ A, B and D connected
@© A, C and D connected
[@ B, C and D connected
A A, B, Cand D connected
O Aonly
[ Bonly
A C only

C pattern O Donly

1] D pattern No mark is not connected
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PC BOARD VIEws | K-431

TX-RX UNIT (X57-4200-11) (D/4) Component side view TX-RX UNIT (X57-4200-11) (D/4) Foil side view

L] B pattern

EEEEEEEE

C pattern
7] D pattern
(5
Component side @ Aand B connected © A, Cand D connected
A pattern — @ A and Cconnected [@ B, € and D connected
C pattern —| > B A and D connected A A, B, Cand D connected
D pattern > [= Band C connected O Aonly
B pattern — A Band D connected ] Bonly
Foil side A Cand D connected A Conly
@ A, B and C connected O Donly
® A, B and D connected No mark is not connected
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A
TK-431 Pc BOARD VIEWS

C

VCO UNIT (X58-4000-11) Component side view VCO UNIT (X58-4000-11) Foil side view

4 A pattern A pattern
[0 B pattern B pattern

C pattern
D pattern

77 78

Component side

A pattern

LIS A
C pattern

Frrrs

D pattern —

Iy ys
B pattern —

Foil side

@® A and B connected
@ A and C connected
B A and D connected
[l B and C connected
A B andD connected
A CandD connected
@ A, B and Cconnected
@ A, B and D connected

A, B, Cand
A only
B only
Conly

opOoOoOPEO

D only
No mark is

A, C and D connected
B, C and D connected
D connected

not connected
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TK-431
KDM-6 (DTMF KEY PANEL)

KDM-6 External View

KDM-6 Circuit Diagram

SIGNALING UNIT (X52-3260Q-20)
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TK-431

®* New Parts
Parts without Parts Na. are not supplled.
Les articies non mentionnes dans le Parts No. ne sont pas fournis.
Teile chne Parts No. warden nicht gellefart.

KDM-6 (DTMF KEY PANEL)

KDM-6 Parts List

Ref. MNo. Address New Parts No. Description Desti- |Re-
Farts natian marks
sREES | R|K 2 % F 5 B % 578 % f* 1| &
DM-6
x | AD2-1686-14 FRANT CASE AS3Y
¥ | AD2-1687-04 FRENT CASE
E37-0302-D0% FINISHED WIRE(SP:
E40-5582-05 PIN ASSY
GtO~-0731-04 EELT{(MIC)
x| H25-D721-04 PROTECTIAN BAG
* | HB2-0330-03 ITEM CARTEN B&X
J39-0434-04 SPACER(MIC)
J&e9-0329-05 RING SPACER
x| K29-4801-13 KEY T&F
% | NB2-2006-46 BINDING HEAD TAPTITE SCREW
TO7-0257-05 LBUDSPEAKER(S BOHM,D.5W)
T91-0502-05 CANDENSER MIC
* | X52-3260-20 SIGNALING UNIT
SIGNALING UNIT (Xb2-3260-20)
C1 CCT3FCHIHAYDI CHIP ¢ A7PF I
¢z -4 CC73BCHIMIONT CHIP 100PF J
cs C92-0002-05 CHIP TAN 0.22UF 3SWY
ce -8 CCP3BCHIH101T CHIP € 1008 J
ce -10 CK73FB1H102K CHIP ¢ 1000PF b
€11 CNZ2-0012-05 TANTAL 23UF 6. IWV
ci12 CCI3FBIHI02K CHIP C 1000PF K
C13 CC73FCHIHLIO1T CHIP C 100PF J
T®1 ,2 E23-0342-05 TERMINAL
X1 L78-0035-05 CRYSTAL RESGNATER(3.3795MHZ}
R1 R92-0670-05 CHIP R 0 GHM
RZ2 RK73FB2A222T CHIP R 2.2K J 1/10W
B3 RK73FB2A4727 CHIP R 4.7K J 1/10W
R4 RKT3IFR2A4T4T CHIE R +70K J 1/10¥%
RS RK73RB2A2227 CHIP R 2.2K J R /10W
RE RK73FB244737 CHIP R 47X J o 1/10W
R7 .8 RK73FB2A223T CHIP R 22K J 1/10W
R9 RK73IFB2A103] CHIP R 10¥ J 1/10W
R1G 11 R22-0&70-05 CHIP R g GHM
Ri? RKT3FR2A473T CHIP R 47K J 1A10U
R13 RK73FB28470T CHIE R 1,.7K J 1/10W
R14 -19 RKT3FB2A471J CHIP R 490 J 1/10u
R20 RRK73FB2A3347 CHIP R 330K J 1/t0W
R21 RK73FB2A103T CHIE R 10K J o1/10W
Bi  -12 B30-2050-0% DIGBE
D13 DAP2ZOZK DTARE
109 TCASEB4F IC{SCHMITT TRIGGER?
c? TCT7300F FC(2CH NAND GATE)}
I1C3 LR40872 IC{TENE DIALER)
a1 .3 2SA1162(YY TRANSISTHOR
Q2 L4 2SC2T12(GRY TRANSISTER
L:Scandinavia KLUSA P:Canada
Y:PX(Far East, Hawai)  T:England E:Europe
Y-AAFES{Europe) Yehustralia  M:Other Areas A\ indicates safety critical components,

88




TK-431

KDM-6 (DTMF KEY PANEL)

KDM-6 Disassembly

Screw
{NB2-2008-48) x B

. Pin assy
A ﬁ:‘ b e [E40-5582-05)
i '
S
|
x Signaling unit
Ring spacer {X52-3260-20)
1J69-0329-08} \\O
t
Loudspeaker
(T07-0257-08)  ~ ————— @
Key top

Condenser MIC
{T91-0602-05)

Spacer
{J33-0434-04)

Felt
{G10-0731-04)

————"" (K29-4801-13)

Front case assy
[AQ2Z-1688-14)

39




TK-431

KDM-6 (DTMF KEY PANEL)

KDM-6 PC Board View

SIGNALING UNIT (X52-3260-20)
Component side view

Foil side view

- | : Component side
7 : Foil side

a0




| TK-431
KMC-17 (SPEAKER MICROPHONE) / KNB-9A (Ni-Cd BATTERY) /
KPG-8 (PC PROGRAM INTERFACE)

KMC-17 External View KNB-9A External View

KNB-9A Circuit Diagram

Note : Before connecting an option to the universal
connector, be sure to turn the radio POWER switch
off because there is a possibility of a short circuit,

KMC-17 Parts List * New paris
Ref No. [New!  Parts No, Description Re-
parts ) marke

AD20907-08 | Case (Front)
AQ2-0908-08 | Case (Rear)

608031608 | Cap KNB-3A Specifications
* | B50-030308 | Instruction manuz Eiectrical characteristic
Valtage ... 7.2V (1.2V x B)
D10-0808-08 | Lever (PTD Charge current ...... 1100mAh
E11-0421-06 | Phons juack Dimensions ............... 57.5W x 75.5 Hx 30.5 D (mm}
E30-3138-08 | Curl cord Weight....._............. 300g

FO7-0889-08 | Silison rubber (PTT}

G53-0563-08 | Packing {MIC case) KPG-8 External View

J29-0440-08 Clip assy
* | J39-0801-08 Packing (MIC)

N4AG-2605-80 | Screw (Clip asay)
N46-3018-680 | Screw (Casa)
N20-2005-41 Screw [MIC unjy)

SE0-1415-06 | Tact switch (PTT)

* 1 TO?-0290-06 | Loudspeaker {1W, 8Q)
* | T91-0534-08 | Condenser MIC
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KSC-7 (RAPID CHARGER)

KSC-7 External View

HARGING {RED

§ fpowiﬁlﬁ“

KENWOOD

RAPID CHARGER

Dimension {Body only)
7.97" (200mm} W % 5.28" (134mm) D x 3.35" (85mm) H

KSC-7 Circuit Description
1. General

The KSC-7 is a rapid charger for the KNB-5, KNB-6
KNB-7 and KNB-SA Ni-Cd batteries.

2. Theory of operation
The aperation of sach block is explained below.

« +11V AVR circuit

This AVR circuit, consisting of a 28D600F transistor
Q1Y and GZA11Y Zener diode [DZ1) provides an out-
put of approximately +11V as the reference voltage for
the charging circuit consisting of I1C2 to IC5.

+ Battery pack detect circuit

This circuit detects whather a battery pack is in-
serted in the charger. Outputs from this circuit are
routed to the raset circuit and the battery recognition
circuit.

When a KNB-5 is inserted in the charger, & small
arnount of current flows from Q2 ; 28AB08E through
R¢ to the charging terminal B1 and Q2 turns on. As a
result, an output of approximately 11V appears at @& in
Fig. 5. Similarly whan a KNB-6 or KNB-9A is insarted
Q3 : 25AB0BE turns on and approximately 11V is pro-
vided at output @. When a KNB-7 is inserted Q4
. 2SAB0BE turns on and approximately 11V is provided
at output ©.

11~16V_ CHARGING CURRENT
20~26V_ _ _RE & £
" ' BXEXLE
JQ e P KNBS KNB-6, KNB-9A
a8 g/ R9
A g -
B3
F ]KNB?
N
a3 25A : |
1 CHARGING CURRENT FLOW
ol o v = DEPENDING ON BATTERY TYFE
Bl & a
Battery Qz Q3 Od
i Mona OFF | OFF | OFF
® KNB-5 ON OFF | OFF
KNB-6 ON ON OFF
KMB-7 OFF | OFF QN
KNB-28A ON ON OFF
Table 1

Fig. 1 Battery pack detect circuit block diagram
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KSC-7 (RAPID CHARGER)

- Reset, Charge status memory and display circuit
The reset circuit initializes the charging status
rnemaory circuit.

RESET CIRCUIT

- —

CHARGING CONTROL

Q8,07 Q9 Q10 | LED"
PACK OUT OFF | OFF
PACK IN
= CHARGING ON O OFF | RED
* COMPLETE ON OFF O GRN

Table 2

" COMPLETE : "L” D I
@ 0B 2
=]
RESET : "L" ¥
for TIMER 1C:1€3
_ RESET: "'H” _
for COMPLETE SENSOR : I1C2

CHOPPER REGLILATOR : IC1

R44
_"‘.

i
1
i
{
i
3
|
!
|
|
|
! R43
!
1
i
f
{
!

CHARGING STATUS
MEMORY CIRCUIT

INDICATOR CIACIUNT

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. Qutputs from the flip-flop drive the LED in
the indicator circuit and reset the timer, complete sen-
sor, and chopper regulator. In the COMPLETE state
Q9 : Z5CH36E is off and Q10 ; 28CE36E is on. in the
CHARGING state 8 is on and Q10 is off.

When a battery pack is not inserted, Q8 : 25C536E
and Q7 : 25CB36E turn off. As there is no base voltage
to Q9, Q9 also turns off, The base of Q10 receives
enough bias from Vcc to turn on, resulting in OV at the
collector. The current flow through R41 to the
COMPLETE indicator in LED1 which glows green,
because of Q9 is off.

When the battery pack is inserted Q8 and Q7 turn
on. As soocn as Q7 turns on, charging current flows
through R33, R34, and Q% to C7 and Q9 turns on. The
base voltage of 10, which is connected ta G9 through
diode D13, then drops and Q10 turns off. Since Q10 s
off, current flows through R40 to the CHARGING indi-
cator in LED1, which glows red to indicate that the
battery is charging. VWhen charging of C7 is completed,
on-current continues to flow to the base of Q9 through
R3% and D8.

When charging is completed the complete sensor
{1C2} outputs a low (L") signal that ends the flow of
current to the base of Q8, tumning G8 off. As a result
current flows through R54 to the COMPLETE indicater
in LED1, which glows green to indicate that charging is
complete.
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KSC-7 (RAPID CHARGER)

+ Battery recognition cireuit

The battery recognition circuit uses NAND logic to
recagnize the hattery type from the outputs from the
battery pack detect circuit. Outputs from this circuit are
sent to the charging current fimiting circuit and sensor
level switching circuit.

INPUT auTPUT
A B D F G
KNB-§ H L H L H
KNB-8 H H L L H
KNB-7 L L H L L
KNB-9A | H H L L H
Tahie 3

« Charging current limiting circuit

This circuit receives the output of the battery recog-
nition circuit and limits the charging current according
to the type (current capacity} of battery, The charging
current ICR is detected as a voltage drop actoss R1
(0.15Q), which is provided te pin 3 of the operational
amplifier 1C4 {1/2) : LAG393S. Pin 4 receives a refer-
ence voitage (VREF) used as a comparison standard for
limiting the c¢harging current., The VREF is charged by
ON and OFF of Q5 and Q8 {See Table 4).

Pin 2 of IC4 : LAB393S provides “L" output when
VREF < VCR, stopping the operation of the chopper
regutator (}C1 ; STIK772B) and reducing the charging
current. The charging current is imited by the formula

ICR MAX (A) = VREF (V) / 0.15 {3}

from Fig.3

©

A2z

KNB-5,7 : "H"
KNE-56,3A: "L

KMNB-B,9A : "L" CURRENT LIMITING
CIRCLIT
3 ——
D YAy

1
™ ik [

L

INPUT IC5

from Fig.1 KNB-5.6,94 1 “H"
@ 1

o

(3] -
-~ KN8-6,9A : "H"

KNB-5,6,7,9A :"L"

SENSDRA LEVEL
Sl tC_HﬁG_C‘IRCU!T

4 wdil I
3 i

@ |

|'=‘- to G114
; KNB-5,694 : "H"

Fig. 3 Battery recognition circuit block diagram

@51 Q6 VHEF | lcR MAXK
KMNB-5 OFF | OFF | 0.25V 1,74
KKNB-8 OM QOFF | 0.368Y | 2.4A
KAB-7 QOFF OFF | 0.25V 1.74
KNB-94 ON OFF | 038V | 244
Table 4

CHOPPER REGULATOR

SWITCHING
&
ci2 RE1 o
-———.—l l'—'“"—VW""—"“

R16
A A A

Lk

HCaf1f2}

from Fig.3 R24

A,T,QA s

E—ccn :CHARGING CURRENT

R23

REFERENCE
VOLTAGE
IVREFI

Fig. 4 Charging current limiting ¢ircuit block diagram




S R

TK-4

KSC-7 (RAPID CHARGER)

« Sensor level switching circuit

This circuit receives the output of the battery recog-
nition circuit and aligns the voltage supplied 1o the
charging status detect circuit according to the battery
type (voltage) so that they are nearly equal at comple-
tion of charging.

31

El = EB+ 1.4V

SHIFTEstV) | Q171 | @12
KMB-b 2.0 OFF ON
KNB-B 20 OFF ON
KNB-7 76 OFF QOFF
KNB-04 20 QFF ON
Table &
I KNB-2A
7.2V 1100mAhny
1

KNE-G,6.8A | "H"
IKNE-7 : "L"

¥

Fig. 5 Sensor level switching circuit block diagram

The pin veltages while the Ni-Cd battery is charging
are approximately 1.2 times the voltages at the com-
pletion of charging {See Figure &).

The battery terminal voltage EB is as follows :
Appraximately 14.4V for the KNB-7
Approximately 8.6V for the KNB-5, 6§, 2A

The charging line valtage El is the EB voltage plus a
1.4Y voltage drop added by & diode.

El=EB+1.4V........ {1

18V

1.2v 1.44v

H
kL

.\‘\

Fig. 6 The pin voltages while
the Ni-Cd battery is cjarging

The El voltage is output with a level shift as the volt-
age EO 1o the charging status detect circuit via Zener
dicde DZB and diedes D17 and D18, The amount of the
shift is controlled by switching Q11 : 2SAB08E and
12 : 25AB08E on and off (See Table 8). If Eq. {1)is
substitued inte EQ in Table 5, the resuits are

KNB-B, 6, 9A:EQO =EB-6.2V
KNB-7 : EQ = EB - 0.6V

At the completion of charging the value is approxi-

mately 8V.

a5




K-431

KSC-7-(RAPID CHARGER)

+ Charging status detect circuit

This circuit detects the completion of charging and
outputs a signal to stop charging. When no batiery
pack is inserted or chaiging is completed, a High
{"H"} Reset signal is applied to D15. When & battery is
inserted the Reset signal applied to D15 is cleared.
When the Reset signal is cleared, pin 4 of IC2 : KCH-
1003 holds the reset state due to the charge in C8 for
the duration of the R48 and C8 time constant, then
goes "L" to clear the reset state. Pins 8 and 9 of IC2
receive divided partions of the battery voltage.

These inputs are tracked as the charging is per-
formed 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 voltage, which is compared with the divided
voltages at pins 8 and 9. When the difference AV is the
same, a """ signal is output from pin 11 to indicate that
charging is complete. The signal indicating completion
of charging is applied to the charging status memory
circuit.

from Fig.5
ED

{

— 11V

l

1c2
5
#10
8% o ®
i o -
4
@ {rom
‘ Fig.2
"II"'{ESET"
&
&
&
e 23| @ '
LS ® 1:
B -t o
Mo 3
9 I
. ol o
1 D14 to Fig, 2
{}— “CHARGING
é:f + I ; CONTROL”
b @ @ COMPLETE : L

C!
)

Fig. 7

Charging status detect circuit block diagram

« Timer circuit

Battery defects may result in charging contmuung
indefinitely withaut completion, so this timer outputs a
signal that stops charging approximately 1.7 hours af-
ter charging bsgins. When charging begins and the
Reset signal is cleared at pin 3, 1C3 : AN6780 begins
counting. At the first count of 16384 pin & goes from
"HY o L

The output from pin & is connected to the Stop input
(pin 2), so the outpui of IC3is held in the "L" state until
|C3 receives another Reset signal (for example, when
the battery is removed).

183 - ANGTEO
1 2 3 4 ¢ |- 7
? ¥
.
%+ tl
D - o
T 1
- - . . L
Flg. 8 Timer circuit * RESET . Veo

black diagram ITH'MER CONTROL)

veR  AAAY AV
'5} L -

1
el 1
TO [
RESET 1
3] _f L];_
1 -
: :
OUTPUT 1
61 ! i_j 1 L
1
L ——— T1——a
=18384TD

TIMER TIME T1si=11AT(KQ])-Cr {uF]
TIMER TIME T1[s)=11x 47(K{E]- 101 Fy=5170 L5}

Fig. &

« Voltage comparator circuit

This circuit monitors the output (EQ} of the sensor
level switching cireuit and indirectly detects abnormal
conditions in the battery pack connected to the charg-
ing terminal. When the EO voltage falls to 5.2V or
lower, the charging contral fine foes "L to halt charging.
Eo

from Fig. 5

fro

A, . g +

1C4(2/2}

CHARGING
CONTROL

1.1v

L : CHARGING
STOP

R27

R29
A28

|1I‘»lr

" ' 1
Fig. 10 Voltage comparator circuit block diagram

va

52V €0

Fig. 11
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»* MNew Parts

KSC-7 (RAPID CHARGER)

Parts withaut Parts Ne. are not supplied.
Les articles nonmentionnes dang le Parts No. e sont pas Fournls,
Tede onne Parts Mo, werden nicht geliafert,

TK-431

KSC-7 Parts List

Ref. No. Addrass |New Parts No. Description Desti~ [Re-
Parts| nation [marks
$RES & M| # & ¥ = TR ESASR L
KSC-7
1 1A A02-0816-08 CASE
2 1AB AD2-0817-05 BATTERY POCKET
3 1B B460418-10 WARRANTY CARD
9 18 A50-8186-08 INSTRUCTION MANUAL (KSC-4/5!
5 18 E23-0604-05 TEAMINAL
& 6 2A E30-2038-08 AC CORD
8 2B He1-2120-08 YTEM CARTON CASE
g 28 H10-2684-02 POLYSTYRENE FOAMED FIXTURE L)
10 2B H10-2585-02 POLYSTYRENE FOAMED FIXTURE iR)
1 3A J02-0439-05 FOOT
12 34 J39-0424-05 SPACER
& T 24 L{1-8081-08 POWER TRANSFORMER (AC120W) K M2
& iR 2A LO1-8112-08 POWER TRANSFORMER (AC220V) M
A 34 N30-3006-41 MACHINE SCREW {M3 X 6}
B 2A,1B N34-4006-46 MACHINE SCREW {M4 X 6 Tr)
c 24,18 N35-4006-45 MACHINE SCREW M4 X 6 Bi) BLK
O 24 NE7-3008-46 TAPTITE SCREW (63 X 8 Bri
E 1A N82-3008-45 TAPTITE SCREW {93 X B Bi} BLK
k 38 WO02-0818-05 CHARGE CONTROL UNIT
CHARGE CONTROL UNIT (W02-0819-05)
(o} CEQ4EWTV222M ELECTRO 2200uF 35WV
c2 CEDAEWC470M ELECTRQ 47uF 16wV
c3 CEDMEW1HO10M ELECTRO 1uF 5OWV
c4 CEDAEW1EA7 1M ELECTRO 470uF 25WV
€56 CEQAEW1C100M ELECTRO 10uF  16WV
c7 CEO4EW1A10TM ELECTRO 100uF 10WV
cs CEQ4EWICTO0OM ELECTRQ 10uF  I18WV
08,10 CEC4EWOJ101M ELECTRO 100xF 8.3wv
C11 CEQ4EW1C330M ELECTRO 33uF  16WV
c12 CK46B1H102K CERAMIC 0.007uF BOWV
C14 CEO4EWTHOTOM ELECTRO 1uF BOWY
C15 C91-0757-06 CERAMIC D.0014F K
c16-18 CKAGF1H1032 CERAMIC 001uF Z
MD C91-1038-08 ELECTRO
A F1 FOB-2622.05 FUSE (2.54) M M2
A F1 F05-2523-05 FUSE {2.6A) K

E: Scandinavia & Europs  HAudio Club K:USA  P:Canafa  W:Ewrope

U: PX(Far East Hawaily T England
DE : AAFES{Europe) X: Australig

M: Other Areas
A\ indicstes safety critical comporents. -+ gy




TK-431

¥ New Parts

KSC-7 (RAPID CHARGER)

FParts without Parts No. sre not supplied.

tas articles non mentionnes dans e Parts No. ne sont pas fournls,

Telle ohne Parts No. werdgannicht galiefert.

Ref. No. |Address New Parta No. Description Desti- Re- i
Parts nation |marks &
FAES 4 B & [ A 8 4 2/ 0 % + 1|
Lt 1.33-0694-08 CHOKE COIL {470aH)
R1 RD2-0683-08 FL-PROOF 0.156 4W
A2 RO14CB2E202] RD 2K  1/4W
R3 AD14BB2E302) RD 3K 1/4wW
R4.5 RAD14CB2ZE103) RD 10K 1/4W g
RE6-9 RDi4BE2E103] RD 10K 1/4W
R10-12 RO14BB2E202) RD 2K 1/aw
R13 AD14RB2E3NES RD 30K 1/4W :
R14,15 RD14CB2E303J RD 30K 1/4W
R16 RODT4CB2E204] RD 200K 1/4w
R17 RD14CB2E391J RD 390 1/4wW
R18 RD14CB2E262) RO 3.6K 174w
R19 RD14CB2E113) RD 11K 1/4W .
R20 RD14BB2E102) RO 1K 1/4W
R21 RD14C82E203 RO 20K 1/4W 1
R22 RO14BB2E203J RD 20K  1f4w
R23 RD148B2E512J RD 51K 1/4W :
R24 RD14BB2E203J RD 20K 1/4W
R25 RD14CR2E103J RD 10K 174w
R26 RD14BB2&£1034 RO 10K 1/4W
R27 RD14CB2E272) AD 27K t/4wW
R28 RO14CB2ZEQ12 RO G.1K 1/4W
R28 RD14CB2E102) D 1K 1/4wW
R30 RD14BB2EGG3S RD BBK 14w
R31 RD148B2E202) RD 2K 1/4w
R32 RD14CB2E204.) RD 200K 1/4W
F33 RD14BB2E103) AD 10K 1/4W
R34 AD14BR2EER2) RD 6.BK 1/4W
R35 RO14CB2E203Y, RD 20K 1/4W
R36 RO14BB2E303) RD 30K 1/aw
R37 RO14CBZE203J RO 20K 1/4W
R38 RD14CHE2E103] AD 10K 14w
R39 RD14BB2E103] RD 10K 1/4W
R40 RD14BB2E162] RAD 1.6K 1/4W
R42 RD14CE2ZE103] RD 10K 1/4W
R43 RD14B82E203J AD 20K 1/4W
R44 45 RD14CB2E103. RD 10K 1/aW
R46 RD14CB2ES25.) RD B.2ZM 1/4W
Ra7 ARD14CB2E104 RD 100K 1/4W
R48 RD14CB2E122J RD 1.2K 1/4W
R49 RD14BB2ES63) RD 56K 1/4W

£ Scandinavia & Furops  H:Audio Ciub  K:USA

Uk PX(For Evst Hawail) T:England  M:Other Aruas
98 lﬁ: MFESI:ELII’UPE}

X Austratia

P:Canada  W:Eurcpe

A indicates safety enfical comporents




[K-431 D
N Parts KSC-7 (RAPID CHARGER)
Parts without Parts No. are not supplied, '
Les articies non mentlonnes dans le Parts Ne. ne sont, pas fournls.
Telle ohne Parts No. warden nicht geltefert.
Ref. No. Addrass [New Parta No. Description Desti- |Re-
Farts nation marks
PEEE Ot MK B & F 5 B & 2748 ft | -
R50 RD14BB2E431) RD 430 1/4w
R51 RD14CB2E1304 RD 13 154w
RS2 RD14CB2EZ03) RD 20K 14w
R&3,54 RC14BB2E203) RD 20K 1/4W
RS5 RO 4CB2ZE103J A0 10K /4w
Ra6--58 RD14BB2E203) RD 20K 1/aw
R59 RD14CBZE103) R 10K /4w
R&1 RO14CBZ2E104d AD 100K t/4w
RB2 RO14CBZE103 AD 10K 174w
RE3 RD14BB2E302) RD 3K 114w
RE4 RD4BB2E431) RD 430 14w 2
D1-B DSAZEE OIODE 3
D616 DS442 DIODE g
018921 DS442 DIODE 3
DZ1 GZATY ZEMNER DIODE {11v) 3
0224 GZAI0Z ZENER CHODE (10V) ’
DZ% GZAZ.0X ZENER DHODE {2V} _
DZ6 GZAB.6X ZENER DIODE (5.6V) ?
DZ7 GZAZ5Y ZENER DJODE (7.5V) 5
0
DZs GZA3.0X ZEMER DICDE {3Vv) 5
(18} ] STE?732B 1€ ICHOPPER REGULATOR) 4
1c2 KCH-1003 IC {VOLTAGE SENSOR) 5
1C3 ANBTEO IC{TIMER) 5
1C4 LAB393S IC {(DUAL OFIC)
1C5 LC4A011B IC (QUADRUPLE NAND GATE) 3
(o3} 25D600F KF TRANSISTOR 5
Q2-5 2SAB08E F TRANSISTOR
o 2SCBH36E F TRANSISTOR 3
o7 2SAB08E,F TRANSISTOR 1
Q810 2505368 F TRANSISTOR 5
7
Q1132 25A808E F TRANSISTOR
Q13,14 2SC536E F TRANSISTOR 9
7
LED1 24 SLP540D LED {REG/GRN) 1
1
1
2
13
36
7
R
E'Seandinavia & Europe  H:Audio Club :USA P Canade  W'Ewrope
U PX{Far £ast. Hawail) T:England  M: Other Arons
UE : AAFES{Europa) X: Australia A\ indicates safety critical components, 99




TK-431
KSC-7 (RAPID CHARGER)

KSC-7 Exploded View/Packing

{(W02-081t9)
(178}

M3IxE - N30~-3006-41
M4x6 (TR) - N34-4006-46
M4x6 (Bi) BLK (| N35-4006-45
@ 3x8(8Br-Top} " N87-3008-46
2 3x8(Bi-Tap) BLK : NB9-3008-45

m Qo O I >

100

Parts with the sxploded numbars larger than 700 are not supplied.
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KSC-7 (RAPID CHARGER)

KSC-7 PC Board View

AC

7~
O . 1 . Sno n.:
CN3

=8 |
e o -
o a o
™y
0 & |5
o La Q9 &
")
L3 "
= 7 p— =
DZ8 D7 &
<4 5 2
(& ]
—
cte T25A

c17 ci8 FUSE

L6

12
R56

Q14

@””

R52

RS1

CHARGING

¥

(RED)
(BLK)
(GRN)

GND
—_
COMPLETE
iz s b

TO CN2

iy

)0

\®) LED1

KNB-2A
{7.2V 100mAh)

1: 2SD600F KF Q2-5,7,11,12 : 2SAB08E F Q6,8—10,13,14 : 2SCE36E F
IC1: STK7728 1C2: KCH-1003 IC3: ANG780 IC4: LAB393S ICS5 : LC4011B
D1-5: DSA26B D6—16,19-21 : DS442

DZ1: GZANY DZ2-4:GZA10Z DZ5: GZA2.0X DZ6: GZAS56X DZ7:GZA75EY DZ8: GZA3.0X

2SAB08E 2SC536E 2SD600F ANG780
25A608F 25C536F 2SDE00KF

LC40118B

AN e @ g

LAG3935
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KSC-76 (MULTIPLE RAPID CHARGER)

8SC-76 External View

Dimension (Body anly)

12.68" {322mm) W x 14.25% {362mmi D x 587" (144mm) H

- TK-431 D

?
3
1
. . 3
SC-76 Parts List i
2
Ref. No. |Address New Parts No. Description Desti- |Re- 7
Parts ration |marks g
sREES o Wi | § g & F 5 E & &£/79 % ft )] '
b
i 1 By | 7] BATTERY PACKET b
7 3 A0 128301 CHASS 1S _
3 28 AR O-REa1-01 FANEL 2
i ) B3~ 1494-113 FEAR PANEE 4
B 1R BAN-UB53-05 LED 5
3 A A0~ 331964 MEDEL NAME PLATE KMz :
B ph HAG-3820-04 MEDEL NAME PLATE H 6
11 el B4 1065814 CRALTTIEN [AREL 3
. A 6021 B-10 WARRANTY CARD b
R~ 8273 300 THETRUCT TN MANLIAL 5
15 1R TpA-06E0A-08 TERMI ML 12
1é a1 S AR N ] A FEWER CRRD "
MO -E BT ~D4 ITEM CERTEN REX 5
- Hifl—2423-11 PALYSTYRENE FRAMED FIXTURE(L) _
HEO-260%-1 § PRLYSTYRENE FROMED FIXTURE(R) 1
M- 1403~03 PRETECTIRN DRVER  (KS0-7h) 9
A0y 30 J0R-D3E3-05 FRET i7
T 1 J19-1423-0% EEAD HBLDER
: ok 3A JAG-Dd R~ SFACER Y|
34 2 J42-0083-05 FEWER TRRD BUSHING 1
38 20 L0 B0 S-0% FEWER TRAMSFERMER  (220V) Myl n
; gt 2 L0 L~E081 15 PAMER TRANSFRRMER  (1I0U) K »2
A “A 3530064 1 BINDING HEAD MACHINE STREW 13
B an N7 - 300E- 45 BINDING HEAD TAPTITE SUREW :
r 20 FOT-D&31 08 LEREW 06
4 el W 081 9 -1 PLCE UNIT _}7

E: Scandinavia & Europe  K: USA P:Canads  W:Europe

U: PX{Far East Hawaii) T:England  M: Othar Arass
UE: ASFES{Furaps)  X: Australia A\ indicates safety oritical companents.
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TK-431

KSC-76 (MULTIPLE RAPID CHARGER)

KSC-76 Exploded View/Packing KS¢.
A

e -

4 MIsGELBIINI N33 —~30Q6 41
B @$3xB(Bi-Tap)BLE NBE —3D0B-48
c NOB—O&3]| - 08

creld i

Instruction manual

(BB0-8233.00)

Warranty card

{B46-0418-101 K " Protection cover {KSC-76)

{H20-1403-03)

Polystyrene foamed fixture (L}
{H10-262311)

o oneag

i Polystyrene foarmed fixture {R)
{H10-2629-11)

Item carton box
{HD1-8187-04)

CN\!} . .
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TK-431

KSC-8 (COMPACT CHARGER)

KSC-8 External View

Dimension (Body only)

2.95" (T5mm) W x 5.12" (130mm) D x 2.38" (60.5mm) H

KSC-8 PC Board View

106

KSC-8 Parts List

* : New Parts
New 5
Ref. No. Parts Parts No. Description
A02-0830-08 | Case (Upper)
AD2-0832.08 | Case (Lower)
D7 B30-0858-08 LED SR615D
B50-8205-08 | Instruction manual
B40-3791-08 | Model name plate K,M2
B40-3792-08 | Model name palte M
B41-0667-08 | Caution label
E30-2097-08 | AC power cord
L01-RB027-08 | Power transformer 220V M
L01-8111-08 | Power transformer 120V K,M2
W02-0805-05 | Module
Q1 25A1115(E) Transistor
02 2SA1241(Y) Transistor
Q3 28C3076 Transistor
D1-4 DSF-10TB Diode
D5,6 185133 Diode

KSC-8 Circuit Diagram

Di~4
Ds,6
D7

PT

INPUT

RT 30
. 2SA1115(E)
. 2SA1241(Y) Q3
. 25C3076 Wee— a—<—°‘
<o
a2
: DSF-10TB =
1155133 so~
RE 200 1T
. B30-0858-08 AM 0 2
R1 8.2 R2 2.5
1
Q2
=
N
~
4
0 (=1

g’ .



| TK-431
KSC-86 (MULTIPLE CHARGER)

SC-86 External View

Dimension (Body aniy}
12.680" [320mm) W x 13.07" {332mm) D x 4.80" {122mm} H

SC-86 Parts List

Ref. Mo, Address (New Parts No. Description Dosti- [Re-
Parts ration |[marks|
FRES ft & ¥ B & 8 5 B & £/ K
1 1A AGIE~081 705 BATTERY PRCKET
2 3a Al 0-12%0-01 THASEIS
3 2R A 2abe-01 FANEL
4 AR - AZ3-1497-03 REAR FPAMEL
- 8 1A B3D~-DBGL4-0% LED
2 =A HAD-3821-04 MEDEL NoME PLATE KMz
9 2R Ha[~38~04 MEDEL NAME FLATE i)
P s BA1-0&58-14 LAUTIEN LABREL
- BafH-3418-10 WARRANTY ARD 0
HAE0-92373-00 INSTRUCTTIAEN MANAL
i4 3 fea-0e71-08 TERMINAL BRARD
15 32} f: Ol i1 TERMINAL
i 25 EI0--07B0-DS AL PRWER CRRE
213 20 FFe-- 10607 -fa INSHLAT ING BEARID
s s 613089704 FREMED FILATE
"~ @l 3-0g1i-04d FRRMED PLATE TACCESSARY )
- HOL--81688-04 ITEM CARTEN BRX
- H10-26005-11 FELYSTYREMNE FEAMED FIRTUREC(L)
- H1{-2606~11 PALYSTYRENE FRAMED FIXTURE(R)
- Hz3-1414-03 FRAOTECTIAEN CHVER (ES0-R41
He k=007 -003 PRETECTIEN BAG (AETESSARY)
30 3a JO2-04 3905 FENT
32 iR J19--1423-05 LED HBLIER
33 2 Jel-d238-04 MAUNT [NG HARDWARE
34 ZH JA42-0083-05 PRWER CRRD BUSHING
i JOE-04 3704 FRGT (ACCESSARY )
- J1F-1417-04 HEL TR (ACCESSARY Y
48 @ L0180 703 FEWER TRANZSFERMER (22007 i
i3 A LA -8i11-05 FEWER TRAMSFRRMER  (120W) M2
MR- D -{15 GUREW (ACEESEARY)
MN35-3008-41 BINDING HEAD MRCHINE SCREW
A it 3R NE-3008--41 BINMDING HEAD TAPTITE SIIREW
B 3 MET-3008-45 BINGIMG HEAD TAPTITE SCREW{PLER
. | NES-261 286 BINDING HEAD TAFTITE SUREW
As 2 WOZ-0805-05 FCHOUNIT
E: Scandinavia & Europs  K: USA P Csnads  W:Europe

U: PX{For Bast, Hawait) T:England  M: Other Areas
UE : AAFES{Europe) X Augtralia A\ indicates safety critical components. 107




TK-431
KSC-86 (MULTIPLE CHARGER)

KSC-86 Exploded View/Packing
A .

s H3xeiBi-Tap) NI NP9 —3008—4)

B @Ix@(Bi-Tap} ALK MEH — 3008 —45

C PHZEa12{Bi-Tap) MBS - 28(2 — 46 '

* Protection bag {Accessary)
{H25-0077-03]

Binding head machine screw
{N3B-3008-41}x8

Holder {Accessary)
[J19-141704}x2

Screw {Accessary)
{NO9-0694-05)x2

Foot {Accessary)
{J02-0437-04)x2

Formed plate i
{G130811-04)x2 %

Instruction manual
{B50-8233-00}

Warranty card
{B46-0418-10) K
Polystyrene foamed fixture {L)
{H10-2605-11) Protection cover {K$C~86i

Polystyrene foamed fixture {R)
{H10-2606-11)

Item carton box
(H018188-04}
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TK-431

SPECIFICATIONS

GENERAL
Feeguenty Range
RX s 335 10 941MHZ
TX i e 396 10 G0Z2MHZ (935 to 841MHM2 : Talk-Around)
SYSTEIMS -eeoee e e eeer s e enes e essnenene e 16 SYSIOMS . '
TEATOUPS e e rrevcrrn e e et ess e e e reeee V0 JFOUDS
Channels .. e 20 channels per system 1Tranked)
10 channels per systam (Conventional)
Channel SPacing..... ..cvvv i e cesneeaeen e 12.5kHz {PLL channel step 12.5kHz)
Battery Woltage ..., DG TLBY
Battery Life ..o e . MOTE than 8 hours at 5-5-80 duty cycle waith KNB-SA tattery
Temperature Bangs ... veev e ceevceves s —3°C to +60°C (-22°F to +140°F)
Dimensions and Weight
With KNB-94 (1300maAh battery) .. wewne. 7.20° 1183mmi H x 2.44" (62mm) W x 1.34" {34mm} D, 1.211bs (550g)
RECEIVER TRANSMITTER
{Measurements made per EIA standard EIA-315-B) {Measurements made per EFA standard EIA-316-B)
RF Input IMpedance ..., 500 RF Power Quiput
Sensitivity ' HIGh e e 2.5V (Except for Talk-Around)
ElA 12dB SINAD ... 0.35pV LOW e TWY
Modulation Acceptance ............ £3.5kHz RF Qutput Impedance ......... B0
Selectivity ... e .. —B3dB ' Spurious ... —B0dB
intermodulat&on criensiensnanen. —BOAB Modulation ....overeeee. 1TKOF3E, 11KOF 1D, 10KSF20
Spuriaus {Except for F1)‘2} . =70dB FMEMOISE oo esinienr. —40dB
Frequency Stability ..o, £0O0015% (~30°C 1o +60°C) Audia Distortion .................. 5.0% a1 0.3 to 3kHz
Frequenrcy Spread ........cceveeeenn BWIHZ Frequency Stability ..o +0.00015% -30°C to +60°C]
Audio Power Qutpul .................... 300mW at less than 5%/8Q distortion Frequency Spread .............. 45 1Hz

KENWOOD CORPORATION

Alive Mitake, 2-8, Shibuya 1-chome, Shibuya-ku, Tokyo 150, Japan

KENWOOD U.S. A, CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 227458, 2201 East Dominguez 51., Long Beach, CA 30801-5745, L.5.A,
KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembricker 5tr. 15, 6056 Heusenstarmm, Germany

KENWOOD ELECTRONICS BENELUX N.V. _
Mecheisesteenwag 418 B-1830 Zaventem, Belgium R
TRIO-KENWCGOD FRANCE S A,

13, Boulevard Ney, 75018 Paris, France

TRIO-KENWQOD UK. LIMITED

KENWOOD House, Dwight Road, Watford, Herts., WD1 BEB United Kingdom
KENWOOD ELECTRONICS NEDERLAND B.V.

Amsterdamseweg 35 1422 AC Uithoom, The Netherlands

KENWOOD LINEAR S.p.A.

20125, Milano-via Arbe, 50, Italy

KENWQOD ESPANA S.A.

Bolivia, 239-08020 Barcelona, Spain

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD,

(AC.M, 001 499.074)

P.O, Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia

KENWOOD & LEE ELECTRONICS, LTD. .

Unit 3712-3724, Level 37, Tower one Mstroplaza, 223 Hing Fong Road, Kwai Fong, N.T., Hong Kong

KENWOOD ELECTRONICS CANADA INC.
G070 Kestrel Road, Mississauga, Ontario, Canada LST 158




