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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 )




TK-431

 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
