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TK-931/931(HD)

GENERAL

INTRODUCTION

SCOPE OF THIS MANUAL

This manual is intended for use by experienced techni-
cians familiar with similar types of commercial grade com-
munications equipment. It contains all required service
information for the equipment and is current as of the pub-
lication date. Changes which may occur after publication
are covered by either Service Bulletins or Manual Revi-
sions. These are issued as required.

ORDERING REPLACEMENT PARTS

When ordering replacement parts or equipment infor-
mation, the full part identification number should be
included. This applies to all parts: components, kits, or
chassis. If the part number is not known, include the chas-
sis or kit number of which it is a part, and a sufficient de-
scription of the required component for proper identifica-
tion.

PERSONNEL SAFETY

The following precautions are recommended for
personnel safety:

® DO NOT transmit if someone is within two feet (0.6
meter) of the antenna.

@ DO NOT transmit until all RF connectors are verified
secure and any open connectors are properly ter-
minated.

@ SHUT OFF and DO NOT operate this equipment near
electrical blasting caps or in an explosive atmosphere.

@ All equipment should be properly grounded before
power-up for safe operation.

@ This equipment should be serviced-by a qualified tech-
nician only.

FCC COMPLIANCE AND TYPE NUMBERS

Type acceptance number | Frequency range Compliance
ALHTK-931-1 896 ~ 941MHz Parts 90
ALHTK-931H-1 896 ~ 941MHz Parts 90
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GENERAL

PRE-INSTALLATION CONSIDERATIONS

1. UNPACKING

Unpack the radio from its shipping container and check
for accessory items. If any item is missing, please contact
KENWOOD immediately.

2. LICENSING REQUIREMENTS

Federal regulations require a station license for each
radio installation (mobile or base) be obtained by the
equipment owner. The licensee is responsible for ensuring
transmitter power, frequency, and deviation are within the
limits permitted by the station license.

Transmitter adjustments may be performed only by a
licensed technician holding an FCC first, second or general
class commercial radiotelephone operator's license. There
is no license required to install or operate the radio.

3. PRE-INSTALLATION CHECKOUT

3-1. Introduction

Each radio is adjusted and tested before shipment.
However, it is recommended that receiver and transmitter
operation be checked for proper operation before installa-
tion.

3-2. Testing

The radio should be tested complete with all cabling
and accessories as they will be connected in the final
installation. Transmitter frequency, deviation, and power
output should be checked, as should receiver sensitivity,
sguelch operation, and audio output. QT equipment opera-
tion should be verified.

4, PLANNING THE INSTALLATION
4-1. General

Inspect the vehicle and determine how and where the
radio antenna and accessories will be mounted.

Plan cable runs for protection against pinching or
crushing wiring, and radio installation to prevent overheat-
ing.

4-2. Antenna

The favored location for an antenna is in the center
of a large, flat conductive area, usually at the roof center.
The trunk lid may also provide a good antenna location. If
the trunk lid is prefered, bond the trunk lid and vehicle
chassis using ground straps to ensure the lid is at chassis
ground.

4-3. Radio

The universal mount bracket allows the radio to be
mounted in a variety of ways. Be sure the mounting sur-
face is adequate to support the radio’s weight. Allow suffi-
cient space around the radio for air cooling. Position the
radio close enough to the vehicle operator to permit easy
access to the controls when driving.

4-4. DC Power and wiring

1. This radio may be installed in negative ground electrical
systems only. Reverse polarity will cause the cable fuse
to blow. Check the vehicle ground polarity before in-
stallation to prevent wasted time and effort.

2. Connect the positive power lead directly to the vehi-
cle battery positive terminal. Connecting the Positive
lead to any other positive voltage source in the vehicle
is not recommended.

CAUTION:

If DC power is to be controfled by the vehicle ignition
switch, a switching refay should be used to switch the posi-
tive pawer lead. The vehicle ignition switch then controfs
DC to the relay coil.

3. Connect the ground lead directly to the battery negative
terminal.

4. The cable provided with the radio is sufficient to handle
the maximum radio current demand. If the cable must
be extended, be sure the additional wire is sufficient for
the current to be carried and length of the added lead.

5. INSTALLATION PLANNING - CONTROL STATIONS

5-1. Antenna system

Control station. The antenna system selection
depends on many factors and is beyond the scope of this
manual. Your KENWOOD dealer can help you select an
antenna system that will best serve your particular needs.

5-2. Radio location

Select a convenient location for your control station
radio which is as close as practical to the antenna cable
entry point. Secondly, use your system's power supply
(which supplies the voltage and current required for your
system). Make sure sufficient air can flow around the
radio and power supply to allow adequate cooling.

SERVICE

This radio is designed for easy servicing. Refer to the
schematic diagrams, printed circuit board views, and
alignment procedures contained in this manual.
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SYSTEM SET-UP ]

Merchandise
received

License and frequency
allocated by FCC

1 Frequency range (MHz) | RF power Type
Choose the type X 896 ~ 902 158W TK-931 K
of transceiver 935 ~ 941

| RX 935 - 941 30w TK-931(HD) K

Remote kit YES
useV |
KRK-1 See page 11
NO installation | In addition to the KRK-1, a KCT-10A or
KCT-10B control cable is required.

I

Transceiv See page 9 ’
p:ao;ramr:{ng A personal computer (IBM PC or compatible), programming interface (FPG-4),

and programming software (KPG-5D) are required for programming.
(The frequency, trunking system parameters, and signaling data are
programmed for the transceiver.)

\YES
External speaker
USQV |

KSP-1A/2A See page 87 and 91

NO installation

| '

C Delivery _)
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OPERATING FEATURES

1. Operating Features
1-1. Transceiver features

The TK-931 and TK-931(HD) EFJ LTR™-compatible
trunked radios, are designed to operate on both trunked
and conventional channels. The operating features
common to both transceivers are summarized below.
The features not within parentheses are common to
both the TK-931 and the TK-931(HD).

e Any combination of ten (six for the TK-931) trunked
andfor conventional systems programmable.

¢ Up to ten (four for the TK-931) groups are program-
mable in each system.

e Eight-digit alphanumeric characters are program-
mable for each group (TK-931(HD) only).

s System scan can be selected with the SCAN switch
on the front panel.

e The SCAN switch can be disabled by programming.

e FEither system scan lockout, horn alert, or the AUX
switch can be programmed with the "A" switch on
the front panel.

e Either LAST CALL REVERT or LAST USE REVERT
can be selected for the off-hook revert during scan-
ning by programming.

® |nterval scan can be selected.

* Programmable call indicator, programmable horn
alert, and programmable time-out timer are provided.

* A convenient switchable test mode for TX/RX bench
testing.

1-2. Trunked system features
The following features are available with systems
programmed for trunked transceiver operation.

* ID codes programmable for each system

* Two fixed priority decode codes

¢ Ten (four for the TK-931) decode and encode codes

selectable with the GROUP button (codes can be

different)

Block of up to 250 decode codes

Programmable group scan in each system

Programmable transmit inhibit

Programmable revert system scan time in each sys-

tem

* Free system ringback programmable with intercon-
nect calls

* Automatic system search programmable

* Transpond programmable for each group

1-3. Conventional system features
The following features are available with systems
programmed for conventional transceiver operation.

® Up to ten (four for the TK-931) channels are pro-
grammable in each system. (Channels are selected
using the GROUP button.)

e QT or DQT is programmable for each transmit and
receive channel.

® Transmit mode of each channel is programmable as
normal, talk-around, or disable (receive-only).

e Programmable busy channel lockout provided.

2. Front Panel Controls and Indicators
2-1. Front panel controls

All the swiiches on the front panel are momentany-
type push buttons. The functions of these swiiches
are explained below.

« POWER switch

Transceiver POWER switch. When the power is
switched off, all the parameters, such as the volume
level, system, and group, are stored in the memory.
When the power is switched on again, the system
returns to the previous conditions.

« VOLUME switch

When the upper part of the VOLUME switch is
pressed, the volume increases one level at a time.
When the lower part of the VOLUME switch is pressed,
the volume decreases one level at a time. When the
switch is held down, the volume level changes con-
tinuously. When the volume reaches the maximum or
minimum level, it does not change, even if the switch
is pressed. When the switch is pressed while awaiting
reception, a volume set tone automatically sounds.
This tone stops about 0.5 second after the switch is
released.

« SYSTEM switch

When the upper part of the system switch is pressed,
the system number is incremented. When the lower
part is pressed, the number is decremented. Pressing
the switch once changes the number by one. Holding
it down rolls through the numbers cyclically, non-pro-
grammed systems being skipped.

« GROUP switch

This switch is operated in the same way as the
SYSTEM switch. When the system number is changed,
the GROUP' indicator shows the original group number
(the last selected group number in each system). The
group to be set may differ by system.
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OPERATING FEATURES

« SCAN switch
Each time this switch is pressed, the system scan
function is toggled on and off.

* A (Auxiliary) switch

Each time this switch is pressed, the auxiliary func-
tions, such as horn alert scan lockout, or manual relay
are toggled on and off.

2-2. Front panel displays and indicators
All the indicators on the front panel are shown in the
LCD.

« System display

Shows the selected system number (0-9) (1-6 for
the TK-931)-0 indicates system 10. Only the pro-
grammed systems are displayed. The system display
is positioned above the SYSTEM switch.

+ Group display

Shows the selected group number (0-9) (1-4 for the
TK-931)-0 indicates group 10. Only the programmed
groups are displayed. The group display is positioned
above the GROUP switch.

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

= Delete ( P ) indicator

When a system deleted from system scan is se-
lected, the mark ( B ) on the left of the system display
goes on.

» TX indicator
The TX indicator goes on during transmission.

+ BUSY indicator

The BUSY indicator goes on if the PTT switch 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 off when any front panel key or the micro-
phone PTT switch is pressed.

= A (Auxiliary) indicator

The A (Auxiliary) indicator goes on when the A switch
is programmed for horn alert or manual relay and either
function is selected by pressing the A switch.

+ Alphanumeric display [TK-931(HD) only]
Up to 100 8digit alphanumeric displays can be pro-
grammed (10 systems of 10 groups maximum).

3. Details of Features

3-1. System scan

System scan can be selected with the front panel
SCAN button by programming the scan feature. Scan-
ning occurs only if the microphone is on-hook (Except
for interval scan). Scanning starts from the system
following the currently displayed system. When scan-
ning, a dash (=) is indicated on both the SYSTEM and
GROUP displays. When a call is received, scanning
stops, and the system and group are displayed. (TK-
931(HD) : Alphanumerics are also displayed.)

There is a three-second delay (scan resume time)
before scanning resumes after a call is received. The
revert system or group can be changed while scanning
simply by pressing the GRQUP or SYSTEM button.
Scanning resumes one second after the button is re-
leased.

If the scan feature is not programmed, the SCAN
button on the front panel is ineffective.

3-2. System lockout

The system lockout feature is used to lock systems
out of the scan seguence, system lockout can be
selected by programming in the following two ways :

+ Fixed lockout

The fixed lockout feature is selected by program-
ming, and the system to be locked out is selected by
programming. When a locked system is selected,
Delete ( ) appears on the left of the SYSTEM dis-

play.

« User selectable lockout

If the A (Auxiliary) button is programmed for the
scan lockout feature, systems can be locked out of the
scan sequence. To lock a system out of the scan
sequence, press the A button when the system is
displayed. Delete ( B ) is displayed on the left of the
SYSTEM display. To unlock a system, select the sys-
tem and press the A button. Delete ( P ) disappears 10
indicate that the system has been returned to the scan
sequence. It is possible to lock all programmed sys-
tems out with the A button. If you attempt to lock out
all programmed systems, a warning tone sounds.

If the A button is programmed for horn alert or an
auxiliary function, the user-selectable system scan lock-
out feature is not available. Fixed lockout can, how-
ever, still be programmed.
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OPERATING FEATURES

3-3. Off-hook revert (System/Group Revert)

Either LAST CALL REVERT or LAST USE REVERT
can be programmed for the system/group off-hook
revert condition during system scan. With LAST CALL
REVERT, the system/group changes to the revert sys-
tem/group when a call is received. With LAST USE
REVERT, the system/group reverts to the system/group
selected with the SYSTEM/GROUP buttons.

3-4. Interval scan

This function resumes scanning automatically after
a preprogrammed time elapses when the microphone
is off-hook. The time from off-hook to scan restart can
be set to 4, 8, or 16 seconds.

3-5. Call indicator

The call indicator can be programmed for each
group. In trunked systems, it can be set to respond to
each of the selectable decode ID's and/or one or both
of the fixed ID's, except block IDs. When a call is re-
ceived with a selectable decode ID, the call indicator
flashes. When a call is received with a fixed ID, the
call indicator lights continuously. The call indicator is
reset by pressing any front-panel button, PTT, or the
microphone is placed ON-HOOK.

In a conventional system, the call indicator can be
programmed to light for each QT or DQT code. It
keeps flashing while a call is being received, and goes
off when the call is terminated.

3-6. Horn alert

As with the call indicator, the same group ID codes
can be programmed to enable the horn alert feature.

The same type of decode or fixed IDs or channels
that can be programmed to light the call indicator can
also be programmed to enable the horn alert. When
the correct ID code or channel is received, the horn
alert output pulses on for half a second and off for half
a second for three cycles. When the fixed ID of the
trunked system is set and that ID code is received, the
horn alert output pulses on for one second and off for
half a second for two cycles.

The A button can be programmed to enable and
disable the horn alert function.

In a conventional system, a QT or DQT code can
also be programmed to enable the homn alert. When
the correct ID code is received, the horn alert output

pulses on for half a second and off for half a second for
three cycles.

3-7. Time-out timer

The time-out timer can be programmed in half min-
ute increments from half a minute to five minutes for
dispatch operation, and in one-minute increments from
one to ten minutes for interconnected telephone op-

eration. |f the transmitter is keyed continuously for
longer than the programmed time, it is disabled and a
warning tone sounds for as long as the PTT button is
held down.

3-8. Priority ID codes
The priority of the programmable decode ID codes
is as follows :

. Fixed ID code 1

. Fixed ID code 2

. Selected ID code

. Other selectable |ID codes
. Block decode codes

[ e B

3-9. Group scan operation

Group scan can be programmed for each system. If
the system is not programmed for group scan, only the
selected |ID codes, fixed |ID codes, and block ID codes
are decoded, regardless of whether the microphone is
on- or off-hock; the other selectable ID codes are not
decoded. The GROUP display indicates only the se-
lected group. It does not change even if the fixed ID
code is decoded.

If the system is programmed for group scan and the
microphone is on-hook, all the selectable |D codes are
decoded regardless of which group is selected. If the
microphone is off-hook, only the selected group ID is
decoded. The selected, fixed and block IDs are always
decoded, regardless of whether the microphone is on-
or off-hook.

Group scan ID codes decoded
programming |Fixed | Selected | Selectable |Block
NO o] Qo X | O
YES O & O | ©
YES O @] X | O
Group scan MIC-hook Group
programming | condition display
NO ONJOFF Selected only
YES ON Selectable decoded
YES OFF Selected
O : Decoded
X : Not decoded

If, during group scanning, a call is received with one
of the selectable group IDs, the display automatically
changes to the group ID that the call came in with.
That group then becomes the new selected group. If a
call is received with one of the fixed |D codes during
group scanning, the selected group changes to Group
1 if the first fixed ID is the same as the ID of the
selected group 1, and to Group 2 if the second fixed 1D
is the same as the ID of the selected group 2. If it is
different, the revert group is displayed. If a block ID is
decoded with the microphone off-hook, the display
continues to indicate the selected group.
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3-10. Transmit inhibit

The transceiver can be programmed with a transmit
inhibit block of ID codes. If an ID code within this block
is decoded up to five seconds before the PTT button is
pressed, transmission is inhibited. The BUSY indicator
lights and a busy tone sounds until the PTT button is
released.

3-11. Revert system scan time

If there is no carrier on the home repeater of a
programmed trunked system, the system is scanned
for approximately 50 milliseconds. If there is a carrier,
three data messages are monitored, this taking ap-
proximately 500 milliseconds. To increase the scan-
ning time on a revert system, it can be increased in
multiples of three data messages per line up to eight
lines. If the repeater data message indicates that no
mobiles on the revert system are being trunked out to
other repeaters, data monitoring is terminated and the
home repeater of the next system is scanned.

3-12. Free system ringback

This feature is available only when a telephone in-
terconnect |ID code is selected. If a busy tone sounds
when the PTT button is pressed, the transceiver en-
ters this mode autormatically. When the PTT button is
released, a beep sounds to indicate that the mode has
been entered. When any repeater becomes available,
a ringing tone sounds. System scan is automatically
terminated when the mode is entered. The mode is
terminated when the system, group, scan, A (AUX)
button or PTT button is pressed.

3-13. System search

This feature can be programmed to automatically
access other programmed systems when the selected
system cannot be accessed. If an intercept tone sounds
when the PTT button is pressed after setting the mode,
the transceiver has entered the mode. System scan is
automatically terminated at this point. If the group ID
is a telephone interconnect ID, the transceiver then at-
tempts to access, in succession, other systems that
have a telephone interconnect ID in the revert group
location. If the group ID is a dispatch ID, the trans-
ceiver attempts to access other systems that have a
dispatch ID programmed in the revert group location.
If there is no system to be accessed, an intercept tone
sounds, the mode is terminated, and the transceiver
returns to the first system. If the access is successful,
the mode is terminated, and the searched system
becomes the new selected system.

3-14. Transpond

Selectable 1Ds can be programmed for transpond.
If an ID code programmed for transpond is decoded,
the transceiver waits until the data message ends. It
then automatically transmits two data messages (the
second message containing the turm-off code). If fixed
codes are decoded, the transceiver checks whether
the first fixed |D matches the ID of the selected group
1 and the second fixed ID, the ID of the selected group
2. If the IDs are.the same and are programmed for
transpond, the transceiver transponds.

3-15. Conventional channel

A system set as a conventional system can be
programmed with up to ten (four for the TK-831) chan-
nels, which are selected with the GROUP button. This
permits up to 100 (24 for the TK-931) channels to be
programmed with this transceiver. Each receive and
transmit channel can be programmed with QT (Quiet-
Talk), DQT (Digital Quiet-Talk) or carrier squelch. There
is also a squelch tail eliminator (reverse burst or turn-
off code) for transmission when signalling is set. It is
monitored with the transceiver off-hook during receive.
Each channel can be programmed as normal (TX/RX),
talk-around, or inhibit (receive-only).

3-16. Scanning conventional system

When scanning conventional systems, only their
revert channels are scanned. If QT or DQAT is set for a
channel, it is decoded during the system scan.

3-17. Busy channel lockout

When the system is set as a conventional system,
the busy channel lockout can be programmed for each
system. VWhen a system is locked out by pressing the
PTT button, a warning tone sounds and transmission
cannot take place until the PTT button is released.

3-18. Automatic volume setting

The volume can be adjusted in 32 steps using the
volume up/down button. If the button is pressed
when there is no signal, a busy tone is produced
automatically. The minimum volume level when the
power is buttoned on can be programmed. If the
volume is reduced below this setting and the power
switched off, the volume level is returned to the pro-
grammed setting when the power is switched on again.
It is recommended that the volume level be set in the
range six to nine. If the volume is increased above the
programmed setting, the new setting becomes the
programmed setting.
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3-19. Alphanumeric display [TK-931(HD) Only]

Up to 100 eight-character alphanumeric strings can
be programmed for each system or group (Fig. 1).
These can be used to display the system or group
name.

pisplay—-H H L I E F L H I
Keyin—=A B C D E F "6 H |
J K L M N O FP O R
J oKL M N O P 4@ R
E 1T 0 oy w4y 2o
s T U Y W X Y Z
! 2 3 4 5§ F 7 B g9
1 2 3§ 4 6 7T 8 9
g - + s = 4 v 8
0 = + ¥ ) = il + )
4 g 4 B<—~Alon
{ @ § %

Fig. 1

3-20. Test mode

The TK-931 and TK-931(HD) transceivers have a test
mode. To enter the test mode, set button SW100 on
the TX-RX unit to the TEST position. When the power
is buttoned on with the button set to this position, the
test mode is entered. To exit the test mode, reset the
button to the NORMAL position, and turn the power
off and then back on again. The mode will not be
changed merely by resetting the switch. The following
functions are available in the test mode.

« SYSTEM button
The SYSTEM button is used to select up to eight
preprogrammed test frequencies.

Fig. 2

9-pin to 25-pin conversion cable

« GROUP button
The following modulation signals can be selected :

Group Meodulation

No modulation

QT (100Hz) tone
DQT (065N} code
Trunked format data
100Hz square wave

[ =N 7% I S e

» Squelch
In the test mode, the receiver operates with carrier
squelch only. -

+ A button

When the A button is pressed in the test mode, the
transmitter enters the talk-around mode to transmit
with the receive frequency, and the Auxiliary indicator
lights.

+ SCAN button

If the SCAN button is pressed in the test mode, the
carrier squelch is defeated. If there is no signal, noise
is output by the speaker and the BUSY indicator lights.

+ Transmitter

The transmitter is keyed using the microphone PTT
button. The modulation signal selected with the
GROUP button is transmitted.

4. Transceiver Programming

4-1. Preface

The TK-931 and TK-931(HD) transceiver is pro-
grammed by using a personal computer, programming
interface (KPG-4), and programming software (KPG-
5D).

The programming software can be used with an
IBM PC or compatible. Figure 2 shows the setup of an
IBM PC for programming.

KPG-4 (programming interface)

To power supply
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4-2, KPG-4 description
(P.C. programming interface cable : Option)

The KPG-4 is required to interface the TK-931 and
TK-931(HD) to the computer. It has a circuit in its D-
subconnector (25-pin) case that converts the RS-232C
logic level to the TTL level.

The KPG-4 connects the front panel modular micro-
phone connector of the TK-931 and TK-931(HD) to the
computers RS-232C serial port.

4-3. Programming software description

The KPG-8D is the programming software for the
TK-931 and TK-931(HD) supplied on a 5.25" and 3.5"
floppy disk.

This software runs under MS-DOS (version 3.1 or
later) on an IBM-PC/XT, AT, or PS2, or compatible. Data
can be input to or read from the TK-931 and TK-
931(HD) and edited on the screen, and programmed
data can be printed.

4-4. Program mode

Data can be programmed into the EEPROM in RS-
232C format via the microphone connector. To set the
transceiver in this mode, hold down the A (Auxiliary)
switch, switch the power on, wait for at least 1 sec-
ond, then release the A switch.

The system and group display show a dash (-). The
TK-931(HD) indicates '""PROGRAM' on the alphanu-
meric display. In this mode, the microphone PTT and
HOOK lines operate as TXD and RXD data lines re-
spectively.

4-5. Clone mode

Programming data can be transferred from one ra-
dio to another by connecting them at their microphone
connectors. (The two radios must be of the same
model to use this function.} The operation is as follows
(the transmit radioc is the master and the receive radio
is a slave) :

1. Power both radio sets.

2. Connect the microphone cable to the microphone
connectors of the master and slave sets.

3. Set the master set in the programming mode, then
press the GROUP UP switch. The A (Auxiliary) indi-
cator goes on to indicate that the master set is in
the clone mode. For the TK-931(HD), "CLONE" is
displayed on the alphanumeric display.

4. Set the slave set in the programming mode.

5. Press the SCAN switch on the master set. Data is
transmitted to the slave set and the (§) mark goes
on. When data is completely cloned, the (S5 mark
disappears.

Note : When errors occur, the ( B) mark flashes.

6. Switch the slave set power off, disconnect the mi-
crophone cable, then switch the power on again.
The slave set now operates with the same program-
ming as the master set.

7. Any number of sets can be cloned by connecting
the slave side of the microphone cable to the micro-
phone connector of another set, setting it in the pro-
gramming mode, then performing Steps 5 through

DC power supply

-
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TK-931/931(HD)

INSTALLATION

Installing the Remote Kit (KRK-1)
The KRK-1 is a kit for remote operation of the TK-

931/931(HD). The kit contains a control head, a control
head bracket, and mounting screws. The panel unit
can be separated from the main unit. The kit requires
optional control cable (remote cable, external speaker
cable) KCT-10A (length : 6m) or KCT-10B (length : 4m).

Both the TK-931/931(HD) main unit and the control

head (KRK-1) are required.

1-1. TK-931/931(HD) main unit

i
2
3.

4.

Remove the two screws (€)) securing the panel.
Pull the panel (@) toward you.

Disconnect the the lsad (W1) with connectors from
the panel (@) and the main unit.

Disconnect the accessory connector (J5) from the
rear panel.

. Insert the jumper connector ( @) supplied with the

KCT-10A/10B into CN1 of the TX-RX unit.

. Install the panel (@) remaved from the KRK-1 on

the main unit, and secure it with the two removed
screws (@ ).

TK-931/931(HD)

Rubber seal

11



TK-931/931(HD)
INSTALLATION

Notes : Panel ’
i i nel on the main unit, fit % W
a. When installing the panel (@) R

the rubber seal into the groove so that it does not

< from the groove
protrude from the groove. % %\ 9
Main unit

O X

v y Upper
b. When fitting the rubber seal into the groove, the

large hole in the seal must be at the lower left £ = L e
corner of the main unit.

c. Keep the removed connector lead (W1) and acces-
sory connector (J5). (They will be reused if the

remote kit is removed to change back to the stan- a y B2 , .
dard unit.) ; = ’
Large hole in rubber seal Rubber seal Main unit I
1-2. KRK-1 ' 3. When the external speaker and the cable for the
1. Remove the two decorative screws (@) holding microphone hook ground are used, remove the
the angle bracket, then remove the bracket. shielding plate fixed with double-sided adhesive tape
2. Remove the two screws (@) holding the control by pushing it with a bar from the back of the case
head panel, then remove the panel (€ ). ().
Binding screw @

L —

Decorative screw

12




TK-931/931(HD)

i INSTALLATION

’ 4. Insert the remote cable (@) and external speaker 7. Remove the one screw ( @) holding TX-RX unit B/2,

cable (@) bushes (@ and @) into the holes in the
rear of the case, amd Secure them with the supplied
serews and washers (@)

(Example : When the external speaker cable is in-
stalled)

_ Fit the rubber seal (@) around the rim of the case

pass the screw through the round terminal ( €: mi-
crophone hook ground cable), and retighten the
SCrew.

. Insert remote cable connector 8P (D) into CN4 of

TX-RX unit B2, and insert remote cable connector
7P (@) into CN1 of the display unit.

with the large hole at the lower left comner of the

case. Make sure that the seal is properly fitted into

the groove. (@)
8. Disconnect the internal speaker connector (W2) from

CN3, and connect connector 2P (@) to CN3.

(Change the internal speaker to the external speaker.)

External speaker cable @

anit

LCD ass'y
W2

I

9. After inserting the connectors into the panel, secure
the harness with the two supplied nylon bands (R
and ) over the center line of the panel.

External speaker cable Remote cable

Center line

13



TK-931/931(HD)

INSTALLATION

10. Mount the panel on the case () and secure it
with two screws ( ). (Be careful not to dislocate
the seal ((B) when mounting the panel.)

11. Secure the angle bracket with the two decorative
screws (@ ).

1-3. Connecting the TK-931/931(HD), KRK-1, and options

1. Insert the remote cable connector (@) into the
connector (J4) on the rear panel of the TK-931/
931(HD).

2. Pass the nylon band (@] around the cable. Tighten
the band learning enough room for the cable (€ ),
and secure it with the screw (4 dia. x 10mm) (@ ).
(Cut off the end of the band leaving a tail of about
5mm.)

Remote cable / g4 x10

@ Loosen the cable
14




TK-931/931(HD)

INSTALLATION

3. Connecting the external speaker (KSP-1A : option)
Insert the KSP-1A leads into holes 6 and 5 of the
external speaker plug (@ ).

Hole 6 : Black lead

Hole 5 : Black/white lead

Insert the external speaker plug ( @) into the exter-
nal speaker socket (@ ).

KRK-1 rear

External speaker cable

f=——grE)MIC HOOK

=-—05
Black/white lead
Bracket / Crimp terminal
6

(E23-0613-05])
Black lead

4. Connection of TK-931/931(HD) remote unit

@:a/( I Microphone

hanger

Main body

External speaker
(KSP-1A)

Note :

For details of the cabling to the power connector,
see the TK-931/931(HD) Instruction Manual.

15



TK-931/931(HD)

DISASSEMBLY FOR REPAIR )

1. Removing the Case and Shield Plate O) ’
1. Remove the eight screws holding the upper and

lower cases, then remove the cases (@) :

Caution on TK-331/931(HD) assembly O ®
There are protrusions on the side of both the upper ?
and lower halves of the case. Assemble with the

protrusions on the front panel side. '

2. Remove the 12 screws holding the shield plate to
the frame, then remove the shield plate (@ ).

2. Removing the Front Panel

)
1. Remove the two screws (€) holding the front O TK-931/931(HD)
panel to the sides of the frame, and pull the front
panel (@) forward slightly. Remove the connector
cable (W1) from the TX-RX unit, then remove the
front panel (@ ).

16




3. Disassembling the Front Panel

1. Remove the cable (W1) with connectors from TX-
RX unit B/2 (CN3 and CN4) and the display unit
(CNT1).

2. Remove the two screws ( @) holding TX-RX unit B/
2, then remove the TX-RX unit.

3. Remove the six screws (@) holding the subpanel,
then remove the subpanel.

4. Remove the speaker and pull out the display unit
from the front panel.

5. Pull out the botten tops from the front panel.

Front panel

4. Removing the TX-RX Unit

1. Remove the cable connector (@) from CNZ.

2. Remove the two leaf springs (@) holding the IC by
pushing them up with a screwdriver.

3. Remove the two screws (@) holding the final mod-
ule.

spring

) 4 Leaf

TK-931/931(HD)

DISASSEMBLY FOR REPAIR

TX-RX uni
RX unit (B/f2) CNa

Subpanel
Speaker

LCD ass'y

Note : To replace the final module, remove the lead
soldered to the TX-RBX unit.

4. Remove the metal plate (@) to which the N type
socket (J2) and TX-BX unit have been soldered.

5. Remove the 16 screws (@) holding the TX-RX unit,
then remove the TX-RX unit.

Notes : For the high power model, remove the two
screws holding the final transistor. To remove the
TX-RX unit completely, desolder the two leads from
the power connector.

Final module

17




TK-931/931(HD)

LEVEL DIAGRAM
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TK-931/931(HD

TK-931/931(HD

BLOCK DIAGRAM
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TK-931/931(HD)

CIRCUIT DESCRIPTION

1. Overview

This transceiver is an 900-MHz band EFJ LTR™ -
compatible FM transceiver for commercial use that
can be programmed to operate on both trunked and
conventional channels.

2. Circuit Configuration by Frequency

The TK-931/TK-931(HD) incorporates a PLL synthe-
sizer that works with a digital VFO and allows a 12.5kHz
channel step to be selected.

The receiver is a double-conversion superhetero-
dyne one with a first intermediate frequency (IF) of
39.03756MHz and a second IF of 455kHz. Incoming sig-
nals from the antenna are mixed with the PLL output
to produce the first IF, and this is mixed with the
38.68256MHz second local oscillator output to produce
the second IF.

A transmit signal of 1/2 the desired frequency is
generated by the PLL VCO, amplified, frequency
doubled, and fed to the antenna.

CF

ANT 455KHz
TX 896-902MHz \ /
935~941MHz
RX 935-941MHz 1st MIX MCF
ANT RF AF
SW AMP \ / MIX, IF , DET |+ Amp —[ﬂ sP
39, 0375MHz |J:‘| 38.5825MHz
895.9625-901.9625MHz
PLL
PA T X2 | v CO -Q——-G MIC
AMP AMP 896-902MHz
935~941MHz
Fig. 1 Frequency configuration

3. Receiving System

3-1. RF unit

An incoming RF sigral from the antenna terminal is
applied to bandpass filter (L306). Pin diode D403 is
turned off. The signal is amplified by RF amplifier (Q301),
and passes through the bandpass filter (L305) again.
The resulting signal goes to the first mixer, Q301,
where it is mixed with the first local oscillator output
from the frequency synthesizer to produce the first IF
(39.0375MHz).

3-2. IF unit

The first IF signal then passes through a four-pole
monoalithic crystal filter (XF300) to limit its bandwidth.
The signal is amplified by first IF amplifier Q302 and
goes to the second IF unit. The second IF unit consists
of IF system IC (IC300) and the second mixer, second

ANT

local oscillator, IF filter, and FM detector. IC300 mixes
the signal input to it with the second local oscillator
output of 39.0375MHz to produce the second IF of
455kHz. The 455kHz signal then goes through the
455kHz ceramic filter CF300, and is then amplified by
the limiting amplifier, demodulated by the quadrature
FM detector, and output to the receive audio amplifier.

3-3. Audio amplifier unit

The demodulated signal is amplified by 1C104 (1/2),
and goes through a high-pass filter consisting of 1C106
(1/2), which has a 300Hz cut-off frequency. The signal
then goes through the deemphasis and electronic vol-
ume control circuits in IC103, and on to power ampli-
fier 1C102, where it is amplified and output to the
speaker.

1C 300 I¢103
L306 Q300 L305 @301 XF300 Q302 MIX,DET IC104 1C106 voL  Ici02
sw BPF RFAMP  BPF  1stMIX MCF  1st IF IF AMP  HPF DEEMP, aAFpPa OF
D403
O X300
1st LOCAL 2nd LOCAL FROM CPU
0SC (PLL) 0sc Ic4

Fig. 2 Receiving system
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CIRCUIT DESCRIPTION

3-4. Squelch Circuit

The receive detector output is amplified by IC104
(1/2), passes through C139, and goes to IC106 (2/2).
IC105 (2/2) removes the noise component from the
signal, and Q108 converts the level of the noise pulses
and applies them to microprocessor (IC4) pin 20 (noise
pulse pin). The microprocessor counts the pulses, per-
forms digital integration, reads the voltage across the
preset squelch semifixed resistor (VR1) via the analog
input port (AN2), compares the voltage with the inte-
gration value, and turns the squelch on and off accord-

ingly.

3-5. AF volume control circuit

The audio level is controlled by the DC voltage ap-
plied to pin 8 of the electronic volume IC (IC103). The
voltage settings are stored in the memory of micropro-
cessor IC4, and pulses of frequency about 23.8kHz
with a duty ratio corresponding to one of the settings
(32 steps) are output from the VRC pin and converted
to a DC voltage by the low-pass filter consisting of
R180, C161, R181, and C162.

The DC voltage is used to change the balance of the
differential amplifier circuit in IC301 and change gm to
attenuate.

PRISET - SQ
5C
3 AN2
5 j VR1
1C104(1/2) 1C105(2/2) 108 7z ica
i SQ CPU
from DET >— AMP | HPF
€139
Ic104 (2/2)
4 e
LPF |—AW s ANO Kk ©
< = =

MUTE

i ALT TONE |c33  c24 SR3Z 2R3 ) £ Riso JUL

%RZ:S ;CES

— 1

1c102

VOL CONT

DE-

HPF |— Sw I EMP

IC106 Tmor =y
|

VoL AFPA SP

b e o

IC103

Fig. 3 Squelch and AF volume control

4. Transmitter System
4-1. Microphone amplifier

The signal from the microphone goes through the
microphone gain potentiometer (VR101), and on to the

high-pass filter in IC107 (1/2) and the preemphasis/

limiting amplifier in 1C107 (2/2). The output is mixed
with the signaling encode output by IC108 (1/2), and

unwanted harmonics are removed by low-pass filter

IC109. The signal is switched by the AF switch (Q110),

and goes to the modulation input of the PLL modulator

(D202) and VCXO (Z200) in transmit mode only.

MIC |______—! 1C108

IC109 Q110 VRI100

VR101 |

SUM

SENS

e — J J
: mmm_/%»
MIC

.| |l AF |
LPF SW %/\T—‘ to VCO
‘ MAX DEV /é/___ to VCXO

VR 200
BALANCE

DATA 1O
1C200

Fig. 4 Microphone amplification
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TK-931/931(HD)

CIRCUIT DESCRIPTION

4-2. Final amplifier
« TK-931

The signal from the PLL is amplified by the final
module {IC400 and 1C401) to an output level of 15W,
and goes through the harmonic filter and antenna switch
D403, and on to the antenna terminal.

» TK-931(HD}

The signal from the PLL is amplified to an output
level of 30W by the final module {IC400 and 1C401) and
the harmonic power amplification transistor (Q404),
and goes through the harmonic filter and antenna switch
D403, and on to the antenna terminal.

4-3. APC circuit
« TK-931

The direct current that flows through the final mod-
ule (IC401) produces a voltage across resistors R429,
R430, and R431. This voltage is applied to pin 2 of
IC402 (2/2), and is input as the reference voltage differ-
ence of pin 3 and amplified.

IC402 (1/2) compares the DC input of pin 6 with the
reference voltage input of pin 5, amplifies it, and con-
trols the DC amplifier (Q402 and Q401) to keep the
transmit final current constant, thus keeping the trans-
mit output constant.

- TK-931(HD)

The direct current that flows through the harmonic
power transistor (Q404) and final module (IC401) pro-
duces a voltage across resistor R423. This voltage is
applied to pin 2 of IC402 (2/2), and is input as the
reference voltage difference of pin 3 and amplified.

IC402 (1/2) compares the DC input of pin 6 with the
reference voltage input of pin 5, amplifies it, and con-
trols the DC amplifier (Q402 and Q401) to keep the
transmit final current constant, thus keeplng the trans-
mit output constant.

TK-931(HD) 1C400 1C401 ANT
PRE
DRIVE 0404
DHINE POWER AMP
t L
to PLL)—""—J u LPF LPF D} LPF
APC
T8B
R423
Q40l
TK-931 IC400 1C401 ANT
DRIVE POWER D403
Ar ANT SW
to PLL >-—”_| [ |—J |— LPF L — LPF
rop  APC
240 R429~ 431
APC
DRIVER
faa02
PRI
DRIVER
POWER ADJ [ ___“'__'10403 Q400
PRO I DC CURR. | (o] e
T8 > tecr — ] AvP *— DET * sw [ sw —<T8B

gy B o o ]
TH40I TH400
TK-931(HD}) only

Fig. 5 Transmit power unit, APC circuit

23



TK-931/931(HD)

CIRCUIT DESCRIPTION

5. Frequency Synthesizer Unit
5-1. PLL

The frequency synthesizer consists of VCXO (Z200),
and a VCO circuit, PLL circuit, and peripheral circuits.

The VCXO generates 12.8MHz. The frequency sta-
bility is within +1.5ppm within the temperature range
of -30°C to +60°C. This output enters the PLL IC
(IC201), and is divided by 1024 to produce a 12.BkHz
reference signal.

The VCO output from the buffer amplifier (Q207) is
doubled by Q202, amplified by buffer amplifier Q203,
and sent to the PLL IC (IC201). The phase of this signal
is compared with the 12.5kHz reference signal in 1C201.

The output from the phase comparator goes through
the charge pump and low-pass filter in IC201, and on
to the varactor diodes (D203 and D204) in the VCO
unit, keeping the VCO frequency constant. The other
output from Q202 is amplified by the RF amplifier
(Q200), and output to the transmit or receive unit via
the RF switch (D205 and D206).

The VCO frequency shift circuit, comprising 1C200,
Q205, D200, and their peripheral circuits, operates
during transmission only, when the talk-around mode
has been selected. The VCO frequency is doubled to
39MHz and then the transmission frequency is in-
creased by this amount.

IC4 SETA Ic201 D203 0206 Q207 Q202 0200 D205
cLK RF
— > pie P PR DI veo [—BUFF [ X2 [ ame ke
D206
cPU it te E—+
= Rx
D200 il
0202 =
Q205 | sw
Q203
BUFF
7200 IC200
VCXO [12.8MHz DATA »| sw |azo1
1/0
Ve
/%/\ l %/‘ < AF
VR200 VR100

Fig. 6 PLL unit block diagram

5-2. PLL unlock

When the PLL is unlocked, the lock detect signal
(LD) of IC201 is converted to a DC signal by Q204 and
IC204. This signal cuts off the power line (TBB) of the
transmit stage with the DC switch (Q105, Q100), stop-
ping transmission.

|C201

PLL LD
RrR224

24

R225 T

TX : Active Low

Q100

5v —_—
1 FINAL { : ) III
1o F
Tag MODULE o

L« sB

5v

/
UNLOCK

CH conversion

]

Fig. 7 PLL Unlock circuit
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CIRCUIT DESCRIPTION

6. Control Unit

The control unit consists of microprocessor 1C4 and
its peripheral circuits. It controls the TX and RX units
and transfers data to and from the display assembly.

1C104
—— 1
| | X
from  DET>———] AMP [— LPF i [rx-DECODE DATA|
| (A . |
R28 R29
EEPROM g
IC 201
Ic5 |e PEN o{pEn  PLL
Ic4 CLK CLK
EEPROM L 5
DATA 1/0 = DATA
5 E STRB|—
it = 1c200
{HD only}
R4~ R10
R36,R39 VR102

# 1o IC108

TX ENCODE DATA J

AF
Fig. 8 Control unit block diagram
6-1. Reset circuit
As the 5C line voltage (BV) rises when the power is
turned on, the reset system IC (IC1) keeps the output
(pin 3) at OV until the input voltage exceeds 4.2V.
When the voltage exceeds 4.2V, the output goes
high, and the reset voltage is applied to the CPU (IC4)
via the integrator consisting of R1, R2, and C1. When
this voltage exceeds 3.8V, the CPU is initialized and
starts up.
AV —
@ 4.2V I+ ——
|
|
¢
5V —
I
C8 >— @ |
o
® 3.8V __J T o5 |
| I
A RESET
POWER
ON

Fig. 9 Reset circuit
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CIRCUIT DESCRIPTION

6-2. Memory circuit

IC2 is an EPROM with a capacity of 32K x 8 bits, in
which the transceiver control program is stored as part
of the CPU (IC4). Data such as transceiver channels
and operating features are programmed in the EEPROM
consisting of IC5 and IC6 (TK-931(HD) only).

6-3. TX encode data

The CPU (IC4) transmits QT, DQT, and trunking for-
mat encode data selected by the program to the out-
put pins (P11 to P17) in binary during transmission.
This output is D/A-converted by the resistor network
consisting of R4 to R10, R36, and R39, and the result-
ing signal then passes through the low-pass filter con-
sisting of C8, C9, and R11 to remove unwanted com-
ponents. It is then mixed with the audio signal and
output to the modulation circuit by IC108 (1/2). The
modulation level of the encode data can be adjusted to
an appropriate value by VR102.

6-4. RX decode data

The receive detection signal is amplified by 1C104
(1/2), and goes through low-pass filter [C106 (1/2),
which has a 200Hz cut-off frequency, where audio
components are removed. The signal is then divided
by R28 and R29, and fed to the analog input port (ANO)
of the CPU (IC4).

The CPU converts this signal from analog to digital,
performs processing corresponding to QT, DQT, or
trunking format using the low-pass filter and DC resto-
ration circuit, and decodes the signal.

6-5. I/0O expander

IC200 is an interface IC for I/O port expansion. It is
used to expand the output ports of the microprocessor
(IC4). Data for each port is transferred serially from the
DATA (P04), CLOCK (P05), and STB (P08) pins to 1C200.

1IC200

1/0

OPF5

6-6. PLL data output

PLL data is output from the DATA (P04), CLOCK
(PO5), and PLL ENABLE (P07) pins of the CPU (IC4)
when the channel is changed or when transmission is
changed to reception or vice versa. These signals are
input to the PLL IC (IC201).

6-7. Tone generator

The beeps and tones used by the TK-931/TK-831(HD)
are generated and mixed, and their frequencies (about
700Hz, 900Hz, and 1500Hz) are determined by the
microprocessor (IC4). The 700Hz or 1500Hz square
wave is output from the PIN33/ALT2 output pin, and
the 900Hz square wave is output from the PIN35/ALT1
output pin. The signals are rectified by the network
consisting of R31 to R33, C23, and C24, and fed to
IC103 via C33.

900Hz
i
ALT 1 R32 cz24 C33
35 M = to ict03
Ic4
CPU ALT2 R31 Raa
33
= s
' 700/1500Hz

Fig. 10 Tone generator circuit

6-8. Horn control (Q109, Q111)

The horn switch, consisting of Q109 and Q111,
controls the horn relay supplied by the dealer to pro-
vide the external horn alert function. Normally, the
QP5 pin of 1C200 is high and Q109 is on. The base of
Q111 is at about 0V and Q111 is off. When the horn
alert is enabled, the OP5 pin goes low and Q109 turns
off. The base current flows to Q111 via R168 and
Q111 tumns on. The maximum sink current of Q111 is
800mA.

+B
o Relay, etc
—
MAX 800 mA

Fig. 11 Horn control circuit
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TK-931/931(HD)

CIRCUIT DESCRIPTION

6-9. Power switch circuit (semiconductor switch)

The power switch consists of Q103, Q104, and its
peripheral circuits. When pin 1 of CN1 connected to
the LCD assembly goes low, Q104 and Q103 turn on
and +B is supplied.

LCD ASS'Y
Fig. 12 Powe switch circuit

6-10. Audio muting

Audio muting is controlled by turning Q106 and
Q107 on by making the PIN36/AC pin of the CPU (IC4)
and the PINB/OP7 pin of the interface IC (IC200) high.

To output a beep or alert tone, Q107 is turned on
and Q106, off.

7.LCD assembly

The display assembly consists of the CPU, LCD,
power switch circuit, and peripheral circuits.

7-1. CPU

The CPU (IC1) mainly does the following:

AF volume: Transmits on/off serial data from the AF
volume UP/DOWN switch, system UP/DOWN switch,
group UP/DOWN switch, SCAN switch, and A (AUX)
switch to the TX/RX unit.

Receives serial data from the TX/RX unit and dis-
plays the data directly on the LCD.The LCD contains
the system (7-segment), group (7-segment), transmis-
sion, BUSY, CALL, SCAN, and AUX indicators.

7-2. LCD drive (TK-931(HD) only)

The LCD drive IC (IC2) drives the alphanumeric dis-
play, performing dynamic operation with a 1/2 duty
ratio. Display data is received on PING2/DATA, PING1/
CLK, and PINBO/CE of IC2.

7-3. Power switch circuit

The power switch circuit consists of a D-type flipflop
(IC4), inverter (IC6), transistor (Q1), diode (D2), and
peripheral circuits. It is toggled on and off by the
momentary-touch power switch (SW1).
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SEMICONDUCTOR DATA

Precision References : M51943BML (TX-RX unit IC1) )
» Terminal connection diagram - Block diagram
1 2 3
i ‘s
L 3 Qutput
> 5 2
o
EPROM : 27C256QB-JBJ1 (TX-RX unit IC2) I
= Terminal connection diagram + Terminal names
Name Description |
Vpp —11 28— Vee A0 ~ Al4 | Addresses
A2 —{2 27— A14 CE Chip Enable
A7 —3 26— A13 OE Output Enable
A6 —4 25— A8 00 ~ 07 Outputs
A5 —5 24— A9 PGM Program
A4 —6 23— A1l NC No Connect |
A3 —]7 22— OE '
A2 —8 21— A10
A1 —9 20— CE/PGM
A0 —— 10 19— Q7
00 — 11 18— 06
01 —12 17— 05
0z —13 16— 04
GND —{ 14 15— 03
» AC waveforms (*6, 7 & 9)
ADORESSES oy X ADDRESSES VALID EE )
1 F
cE p—
=Y —
!"'— = — -
(=4.5)
v \ f—
_'| - L —  im —
ourur 0 L VALID OUTPUT i S
. LR ]
tc
(=3} = U
*3 . OE may be delayed up to tacc — toe after the falling edge of CE without impacting tacc.
#4 : The toF and tcF compare level is determined as follows :
High to TRI-STATE, the measured Vor1 (DC) - 0.10V
Low to TRI-STATE, the measured VoL (DC) + 0.10V
*5 : TRI-STATE may be attained using OE or CE.
*6 :The power switching characteristics of EPROMSs require careful device decoupling.
It is recommended that at least a 0.1uF ceramic capacitor be used on every device between Vce and GND.
*7 :The outputs must be restricted to Vcc + 1.0V to avoid latch-up and device damage.

*8 ;1 TTLgate : loL = 1.6mA, loH = —400pA. Ci: 100pF includes fixture capacitance.
28 *9  :VWpp may be connected to Vcc axcept during programming.
#10 :Inputs and outputs can undershoot to =2.0V for 20ns Max.
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SEMICONDUCTOR DATA

Octal Transparent Latch : HD74HC373FP (TX-RXunit IC3)

. Terminal connection diagram

L=

eal 20 vee

10 [2] [15] 80

1DE EI 8D

20[4] 7] 70

20 [5] [16] 70

3Q E EI 60

20 [7] El 60

4o [g] [13] 50

4Q E EI 50
ano [i0] 1] Enavie 6

« Function table

Output | Enable D Q
Control G
L H H H
L H L L
L It X | No change
H X X £

X : Don't care
Z : High impedance

* Logic diagram

1D 2D 3D 4D 5D 80 TD 8D

PR |

lw )
lw ]
o

ol
ol

(o]
ol

—O O
I |

CQ
Enable C 00 ? -I

o,
e
—O O
.=
}—qﬂ
|
—ol,

Out put obo ﬁ

Control

4Q 5Q 6Q 7Q 80

TX Power Amplifier : MRF847 (TX-RX unit Q404) : TK-931(HD)

+ Maximum ratings

ltemn Symbol [ Rating Unit
Collector-Emitter voltage Veeo | 16.5 Vde
Collector-Base voltage Weeo 38 Vde
Emitter-Base voltage VEBO 4 Vde
Collector-current — Continuous Ic 12 Adc
Total device dissipation @ Ta = 25°C| Pbp 150 Watts
Derate above 25°C 0.85 WeC
Storage temperature range Tstg | —65 to +180 2C
Junction temperature TJ 200 e
Thermal resistance, junction 1o case | Reuc 1.17 SCM

» Electrical characteristics Tc = 25°C unless otherwise noted

ltem Symbol Condition | Min | Typ | Max | Unit
OFF characteristics
Emitter-Base breakdown voltage ViBrIERO | IE = BmAde, Ic=0 4 - - | Vde
Collector-Emitter breakdown voltage | VIBRICEO | Ic = B0mAdc, IB=0 165| - — | Vde
Collector-Emitter breakdown voltage | VBRICES | Ic = 50mAdc, Vee = 0 38 - - | Vde
Collector cutoff current | lces | Vee =15Vde, Vee =0 | - - | 10 |mAdc
| ON characteristics
| DC current gain | hee | lc=2Adc, Vce = BVdc | 40 | 65 | 120 [ -
Dynamic characteristics
Output capacitance | Cob | Ves=125Vdc, lE=0, f=1MHz | - [ 75 [0 [ pF
Functinial_ tests
Commen-base amplifier power gain Gre | Voo = 12.5Vdc, Pout = 45W, 45 | 55 | - | dB
Col!ec‘toﬁﬁcienc}’ ne f = 870MHz 60 68 - %o
Load mismatch W Veo = 156.8Vde, Pin = 16W, f = 870MHz No degradation in
VSWH = 10 : 1 all phase angles output power
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SEMICONDUCTOR DATA |

EEPROM : X24C16I1 (TX-RX unit IC6) : TX-931(HD) D
» Terminal description « Terminal connection diagram
No. | Name Description —\
1 | A0 | Address inputs A0 [ 8[| vee
2 | Al The AO, A1 and A2 inputs are unused by theX24C16l, however,
R A% Houin i grmend R : a1 [z 7[] Test
3 | Az they must be tied to Vss to insure proper device operation.
4 | Vss | Vss a2 [ |3 6 ] scL
5 | SDA | Serial data
SDA is a bidirectional pin used to transfer data into and out of the device. Vss E 4 > :l SDA

It is an open drain output and may be wire-ORed with any number of
open drain or open collector outputs.

6 | SCL Serial clock

The SCLinput is used to clock al data into and out of the device.

7 | TEST | Test input — to Vss

8 | Vee Vee

« Operating characteristics T = -40°C to +85°C, Viee = +5V £10%, unless otherwise specified.

tem Symbol Condition Rating Unit
Min Typ *1 Max
Power supply current lcc fscL= 100kHz - 20 3.0 ma
Standby current *2 Ise ViN = GND or Vece - 60 100 pA
Input Leakage current [N} ViIN = GND to Vee - 0.1 10 pA
QOutput leakage current Lo Vour = GND to Vo - 0.1 10 A
Input low voltage ViL -1.0 - Veex 03 | V
Input high voltage ViH Veo x 0.7 - Vec+05 | V
Output low voltage VoL | loL =3mA - - 0.4 v
*1 : Typical values are for Ta = 26°C and nominal supply voltage.
*2 : SDA and SCL require pull up resistor.

* Read & write cycle limits Ta = -40°C to +85°C, Vec = +5V £10%, unless otherwise specified.

Item Symbol | Min | Max | Unit

SCL clock frequency fscL 0 | 100 | kHz
Noise suppression time constant at SCL, SDA inputs Ti - 100 | ns
SCL low to SDA data out valid AL 03 | 35 | ps
Time the bus must be free before a new transmission can start | tBUF 4.7 - s
Start condition hold time THD:STA 4.0 - 1s
Clock low period tLow 4.7 - us
Clock high period tHIGH 40 - s
Start condition setup time (for a repeated start conditiony 1SUSTA 47 - TE
Data in hold time THO:DAT 0 - s
Data in setup time TSU:DAT 250 | - ns
SDA and SCL rise time tR - 1 us
SDA and SCL fall time tF - | 300 | ns
Stop condition setup time tSUiSTO 4.7 - us
Data out hold time toH 300 | - ns

» Bus timing
T - tHIGH sy i
scL % N / e
tsusTA tHD:sTA tHDDAT -——I l:tsu:DAT . tsu:sTO
SDAIN / g . N
! ik 1 P 1 tBUF
SDA OUT
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SEMICONDUCTOR DATA

| AFPower Amplifier : pPC1242H (TX-RX unit IC102)

« Block diagram

2
O

8

--—-O——_

—— —
r- Ower voltage &

Load dump
protection

: Input
: Ripple filter
: NF.B.

Thermal

shut dawn

Short
circuit

protection

: GND
: GND

: Qutput

: Bootstrap
: Vee

W~ e W=

i « Electrical characteristics Ta = 25°C, Vec = 13.2V, f = 1kHz, RL=4Q

ltem Symbol Condition Rating Unit
Min | Typ | Max

DC current lec vin =0 25 | 45 | 80 mA,

Output power Po | THD. =10% [ 50| 58| - W

[ BL=20, THD.=10% | - | 92| - W

Distortion TH.D. | Po = 0.5W - 01 | 1.0 %
RL=2Q, Po = 1W - 0.4 - %

Max. output power Pom - | 95| - W

| Voltage gain Ay Po = 0.6W | 49 | 515 | B4 dB

Neise output voltage |  wvn Ra = 10kQ - 14 | 40 |mVrms

Switching : DTC314TK

(TX-RX unit Q106, 107, 201)

= Terminal connection diagram

3:Co

1 : Emitter
2 : Base

llector

DC Amplifier : 2SB967(Q) (TX-RX unit Q401)
« Terminal connection diagram

U 1: Base
7Ty

2 : Collector
. ¥ 1 3 : Emitter
» Circuit diagram
» Maximum ratings Ta = 25°C
R1 Collector
Base ltem Symbol Rating Unit
Collector-base voltage VeBo =27 v
. Collector-emitter voltage WVCED -18 v
Emitter
Emitter-base voltage VEBO -7 W
z ! lied collector current lcp -8 A
« Maximum rati = 250 App
s ngs Ta s25 C : : Collector current lc -5 A
= yulol|  Rating | Unit Collector power dissipation (Tc = 26°C) | Pc 20 w
ector-base voltage Vceo 30 v Junction temperature Tj 150 °C
Collector-emitter voltage | Vceo 15 v
Emitterbase voltage Voo £ v Storage temperature range Tstg | -55 ~ +180 c
Collector current Ic 600 mA
Collector power dissipation | Pc 200 mw
Junction temperature T 125 oe
Storage temperature range | Tstg | —55 ~ +125 | °C
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SEMICONDUCTOR DATA

Electronic Attenuator : M5282FP (TX-RX unit IC103) |
- Terminal connection diagram - Maximum ratings "
u Item | Symbol | Condition Rating | Unit
Veor2 E . " E o i Power supply voltage \:dc 41450 m\;d
Non-inverted input E E VCA output 18 Ta = 25°C 4.40 mwW/°C
Operating temperature range Topr -20 ~ +75 €
Iipeacted] input E El Cantrok Storage temperature range Tstg —40 ~ +125 oL

: E] VCA input
(6] ne

Amplifier output E

GND E

+ Block diagram

(VCA)
Vee I'N ‘
©—

R41
\W—e
R42
i)
B
L8]

com (4 o>
ch/25( o f + —‘CQBOUT
& Q77 Q76 Q75 Q74 '[ A3 (vcal
’_:l—v—(_‘ —
v Y
' % !
: j
{AMP) MIC AMP a Ad |
+IN(2 g
[+
REFERENCE =
VOLTAGE a 2
g~ 0SCILLATOR a 5 o
(AMP) - x o
[} [43]
(]
®
GND OUT Ve
(AMP) (VCA)
s Electric volume (VCA) characteristics Vcc = 4.8V, Ta = 25°C
ltem Symbol Condition Rating Unit
MIN. | TYP. [MAX.
Attenuation error ATT | VC =48V, VI ==10dBm, f = 1kHz |[-2.0 |-03 |+2.0| dB
Maximum attenuation ATTM | VC =0V, VI ==10dBm, f = TkHz 77 | -B2 | - dB
Maximum input voltage VIM | VC =48V, f=1kHz, THD = 0.2% 06 | 0.7 - Vrms
Total harmonic distortion THD | VC = 4.8V, VO = 0.5Vims, f = 1kHz - |0.06 | 0.20 %
Qutput noise voltage WNO | VC=48V,Rg=0 = 19 50 |pvVrms
» Microphone amplifier characteristics Vcc = 48V, VC = 48V, Ta = 25°C, 40dB amp
Item Symbol Condition Rating Unit
Min | Typ | Max
Maximum output voltage | VOM | THD = 0.2% 06 | 0.7 - Vrms
Total harmonic distortion | THD | VO = 0.5Vrms, f = 1kHz - 10.01]0.20 %
Input noise voltage . VIN Rg = 1kQ - 05 | 1.0 |pVrms




TK-931/931(HD)

SEMICONDUCTOR DATA

|  TX Driver : M57781 (TX-RX unit 1C400)

. Terminal connection diagram

1 s Input
2~4 ;GND
5 : First DC supply voltage
= 6~8 :GND

St N Wkl R 9 :Final DC supply voltage
10 :GND
11 :Output
12  :Fin (GND)

« Equivalent circuit
l FIRST STAGE FINAL STAGE

DC SUPPLY DC SUPPLY

ouTt
(VCA)

o
[
l g 1

b

1D OUT PUT

FIN
12) GND)

o 4 -
5 o /
GND
» Maximum ratings Tc = 25°C
ltem Symbol Condition Rating Unit
Supply voltage (First stage) Veet 11 v
Supply voltage (Final stage) Veez 15 v
Circuit current lec 0.6 A
Power input Pin (max) | Z6 = ZL = 50Q 10 mW
Output power Po {max) 0.8 W
Operating case temperature Tc (op) -30 ~ +110 | °C
Storage temperature Tstg - -40 ~ +110 | °C
* Electrical characteristics Tc = 25°C
ltem Symbol Condition Rating Unit
[ | Min | Typ | Max
Output power Po | Veci = Voo = 8V, f = 896~941MHz, 300 | 500 | - | mw
2nd harmonic Pin = 3mW, Ze = ZL = 50Q - - | =30 | dB
Input VSWR pin | - | - |80 -
Output VSWR | pout - 20| - -
Total current It | Veer = Vecz = 8V, f = 896-941MHz, - | 250 [ 190 | mA
L Po = 0.3W, Z6 = ZL = 50Q
Load VSWR Veer = 8V, Veez = 16V, f = 896-941MHz  |20:1| - - -
— Po = 0.3W, pL = 20 (All phase), 76 = 50Q
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TX Power Amplifier : MHW820-3 (TX-RX unit 1C401) |
« Terminal connection diagram « Maximum ratings Flange temperature = 26°C

item Symbol Rating Unit
DC supply voltage Va1, sz, Vsa 16 Vdc
RF input power (Pout < 26W) Pin 400 mW
i | C RF output power (Pin < 400m) Pout 25 W
RF input Storage temperature range Tstg 30 to +100 | °C
L 4 > +DC (Control) | Operating case temperature range Te —40 t0 +100 | °C

1:
*d 2
” IJ ” IJ ” 3 : +DC (Supply)
4:+DC
5 : RF output

- Electrical characteristics Flange temperature = 25°C, 50Qsystem, and Vs1 = Vs2 = 12.5V unless otherwise noted

ltem Symbol | Min Typ Max Unit
| Frequency range BW 870 = 950 | MHz
Input power (Pout = 18W) Pin - 300 350 mvy
Power gain  (Pout = 18W) Gp 17.1 17.8 - dB n
_Efficiencv (Pout = 18W) n 26 30 - %o
Harmonic output (Pout reference = Rated Pout) - = - =58 dBc
Input VSWR (Pout = Rated Pout, 500 reference) = - - 211 -
Power degradation (-30 to +80°C) - - 1.2 1.7 dB
(Reference Pout = Rated Pout @ Tc = 25°C)
Load misrnatch stress - No degradation in power output
(Vs1 = Vs2 = Vs3 = 16Vde, Pout = 25W, VSWR = 30 : 1, all phase angles)
Stability (Pin = 0 to 250mwW (MHW820-1) or 350mW (MHWE820-3) consistent LAl non-harmonic related spurious outputs
with max, Pout = 25W, Vs1 = Vsz = Va3 = 10 to 15Vde, Load VSWR = 4 : 11) > 70dB below the desired output signal level
Quiescent current {151 with no RF drive applied) Is1(a) - - 125 mA

IF System : MC3361D (TX-RX unit IC300)

« Block diagram

Mixer Scan Squelch Filter  Filter Recovered
Input GND Mute Control IN Output Input Audio
16 15 14 13 12 11 10 9

111 Q]T 1 [1 [ 01
’ A
Squelch Trigger with

) Hysteresis

= Mixer
.
I Oscillator 1.8k
s 1.8k
\
U U u U U U u u
1 2 3 a4 5 6 7 8
Crystal Mixer Vec  Limiter Decoupl- Quad
0sC Output Input ing Coil
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SEMICONDUCTOR DATA

Microprocessor : uPD78310G (TX-RX unit IC4)

. Terminal connection diagram

I
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» Terminal connection diagram

35



TK-931/931(HD)

36

SEMICONDUCTOR DATA

= Terminal function (LPD78310G)

Terminal Terminal /10 Function
No. Name
1 PO6 O | TC9174F STROBE output -(Active "H").
2 PQO7 O | PLL ENABLE output (Active "H").
3 P10 O | Open [not use).
4 ~10 P11 ~ P17 O | Signaling encode data output (bit 0 ~ bit 6).
11 P20/NMI | GND (nat use).
12 P21/INTEQ | Serial data input (display).
13 P22/INTE1 | PTT SW input (Active "L").
14 P23/INTE2 | HOCK SW input (Active ‘L"),
156 P24/TxD O | Serial data output (PC).
16 P26/RxD | | Serial data input (PC).
17 P26/SCK O | Open (not use).
18 P27/CTS | GND (clear to send),
19 RFSH O | Open (not use).
20 P30/CIO | MNOISE PULSE input.
21 P31/CRTLO | HIGH SPEED DATA input.
22 P32/CI | Unlock signal input (Active "L").
23 P33/CTRL1 | | TEST MODE SELECT input (Active "L").
24 X1 | | System clock input.
25 X2 O | System clock output.
26 Vss - | GND.
27 ANO | | LOW SPEED DATA (signaling) input.
28 AN | | Open [not use).
29 AN2 | NOISE SQ REFERENCE input.
30 AN3 || Open (not use).
31 AVref | +BV.
32 AVss - | GND.
33 P34/PWMO 0O | Volume control output.
34 P35/PWM1 0 | 700/1600Hz BEEP output.
35 P36/CTRO/TO0 | O | 900Hz BEEP output.
36 P37/CTR1/TON 0O | AUDIO MUTE output (Active "H").
37 ~44 | AB ~ Al5 O | Address output (bit 8 ~ bit 15).
45 EA | | EPROM access signal input {Active "L").
48 RESET | | System reset input.
47 RD O | EPROM read strobe output (Active "L").
48 WR O | Open (not use).
49 ALE O | EPROM address latch enable output (Active "H").
B0 ~ B7 | ADO ~ AD7 1/0 | Address output (bit O ~ bit 7), data input (bit 0 ~ bit 7).
58 Vop - | +BV.
59 POO I/O | EEPROM (X24C16l) SERIAL DATA input/output.
60 PO1 O | Serial data output (display).
61 P02 0O | EEPROM (NMCS3CB6EN) CHIP SELECT output (Active 'H).
62 P03 | EEFROM (NMC93CB6EN) DATA input.
63 P04 O | DATA output (PLL, NMC93CB6EN, TC9174F).
64 P05 0O | CLOCK output (PLL, EEPROM, TC9174F).
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SEMICONDUCTOR DATA

TK-931/931(HD)

. Terminal function (LPD75304GF-104)

Terminal Terminal 1/0 Function
No. Name
1~20 | 812 ~ 531 O | Open (not use).
I~ 21 ° | como O | LCD COM2 output.
™ 22 | comi O | LCD COM1 output.
[~ 23 | com2 O | Open (not use).
24 COM3 O | Open (not use).
25 BIAS O | LCD power supply voltage.
26 \ViLco - | LCD voltage level generator.
27 Vict LCD voltage level generator.
28 Vic2 = | LCD voltage level generator.
29 ~32 | P40 ~ P43 O | Open {not usel.
33 \ss = | GND.
34 -36 | P50 ~ P52 O | Open (not use).
37 P53 O | Sernal data output (UPD78310GF).
38 POO/INT4 | | GND.
39 P0O1/SCK IO | Open (not usel.
40 P02/SO/SBO | /O | Open (not use).
41 P03/S1/SB1 I | GND.
47 P10/INTO I | Open (not usel.
43 P11/INT1 | | Serial data input (UPD78310GF).
44 P12/INT2 I | PTT SW input (Active "L").
45 P13/TI0 I | HOOK SW input (Active "L').
46 P20/PTOO O | Open (not use).
47 P21 O | Open (not use).
48 P22/PCL O | LDC driver (LC7582) INHIBIT output (Active "L").
49 P23/BUZ | O | LCD driver (LC7582) CHIP ENABLE output (Active "H').
50 P30/LCDCL O | LCD driver (LC7582) CLOCK output.
51 P31/SYNC O | LCD driver (LC7582) DATA output.
52 P32 | | B SW input (Active "L').
53 P33 | | SCAN SW input {Active "L7).
54 VDD +5V.
55 XT1 | | GND {not use).
56 XT2 O | Open (not use).
57 NC - | Open.
58 X1 I | System clock input (Active "L%).
59 X2 | | System clock input (Active "L").
60 PB0O/KRO | | GROUP DOWN SW input (Active "L').
61 P&1/KR1 | | SYSTEM DOWN SW input (Active L.
62 P62/KR2 | | GROUP UP SW input (Active "L},
63 PB3/KR3 I | A SW input (Active "L,
64 P70/KR4 I | CSW input {Active "L").
65 P71/KR5 I | VOLUME UP SW input (Active "L").
66 P72/KR6 | | SYSTEM UP SW input (Active 'L").
67 P73/KR7 I | VOLUME DOWN SW input (Active "L').
68 RESET I | System reset input.
65 ~79 | 80 ~s10 O | LCD output {S1 ~ S11).
80 S11 O | Open (not use).
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TK-931/931(HD)

DESCRIPTION OF COMPONENTS
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TX-RX UNIT (X57-3570-11) : TK-931

Ref No. Parts No. Use/Function Operation/Condition/Compatibility
IC1 M51943BML Precision references
IC2 27C256QB-JBJ1 EPROM
IC3 HD74HC373FP Octal transparent latch
IC4 uPD78310G Microprocessor
IC5 NMCI3CE66EN EEPROM
IC100 NJM78LOSUA Voltage regulator 5
IC101 wPC7808H Voltage regulator 8V
IC102 nPC1242H AF power amplifier
IC103 M5282FP Electronic attenuator
IC104 NJM4558M Active filter
IC105 NJM4558M Audio amplifier
IC106 NJM4E58M Active filter
IC107 NJM4EE8IM Mic amplifier / Limiter
IC108 NJM4558M Summing amplifier
1C109 NJM4558M Active filter
IC200 TCO174F I/O expander
1C201 MB1501PF PLL system
1C203 TC4566F Analog switch
IC204 TC45584F Schmitt inverter
IC300 MC3361D IF system
IC400 M57781 TX driver
IC401 MHWB20-3 TX power amplifier
IC402 NJM2904M DC amplifier APC
Q100 25B11195 DC switch T8B
Q101 28C2712(Y) - Ripple filter 8C7
Q102 25B11188 DC switch TBA
Q103 25B1302S DC switch SB
Q104 2SA1182(Y) DC switch
Q105 DTC114EK DC switch
Q106,107 | DTC2314TK Muting switch
Q108 DTC114EK Noise amplifier
Q108 DTC114EK DC switch
Q110 DTAT14EK Muting switch
Q111 25D16248 BC switch
Q200 25C3356 RF amplifier
Q201 DTC314TK AF switch
Q202 25C3356 Doubler
Q203 28C3356 RF amplifier
Q204 2S8A1162(Y) DC amplifier
Q208 DTAT14EK DC switch
Q206 2SKB08NV(K52) Oscillator
Q207 285C3356 Buffer amplifier
Q300 25C4093 RF amplifier
Q301 3SK184(R) Mixer
Q302 25K302(GR) IF amplifier
Q400 DTC114EK DC switch
Q401 2SBg67(Q) DC amplifier APC
Q402 28C2712(Y) DC amplifier
Q403 DTAT14EK DC switch




TK-931/931(HD)

DESCRIPTION OF COMPONENTS

Ref No. Parts No. Use/Function Operation/Condition/Compatibility
_'51'_'_-_._ 155226 Voltage clamp HOOK/RXD
D2 155226 Voltage clamp PTT/TXD

D3 155226 Voltage clamp MTX
D4 155226 Voltage clamp MRX
_'[E'_'_'_ 185226 Voltage clamp
W 155184 Current steering
D103 RD20M-B1 Voltage clamp
D200 | HSK277 RF switch
D201 | 155184 DC isolation
D202 15V164 Varactor Modulator
MESC Varactor Tuning
D205 15V128 | RF switch For TX
D206 18V128 RF switch For RX
D300 155184 Current steering
D301 | HSMBBASR Protection
D400 ERZ-M10DK220 Surge absorber
D4a1 DSA3A1 Protection Reverse polarity protection
D402 155184 Current steering
D403 Mi407 RF switch
D404 MI308 RF switch
D405 MIB808 RF switch
LCD ASS'Y (B38-0333-05) : TK-931
Ref No. Parts No. Use/Function Operation/Condition/Compatibility
IC1 wPD75304GF-104 Microprocessor
IC3 L78MO5T Voltage regulator +5V
IC4 TC4013BF D-type flip flop
ICS M51943BML Precision references
IC6 TC45U69F Inverter
a1 2SC2712(GR) DC switch
D1,2 155184 Current steering
D3 185226 Voltage clamp MRX
D4 155226 Voltage clamp PTT {EXT)
D5 155226 Voltage clamp MTX
D6 155226 Voltage clamp HOOK (EXT)
D7 RD18M-B2 Voltage clamp
D8 B38-0336-08 LED Orange
LCD1 B38-0335-08 LCD Indicatar

iR ARN AN RRANRERRREEREE
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TK-931/931(HD)

DESCRIPTION OF COMPONENTS
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TX-RX UNIT (X57-3560-11) : TK-931(HD)

Ref No. Parts No. Use/Function Operation/Condition/Compatibility
IC1 M51943BML Precision references

IC2 27C256QB-JBJ1 EPROM

IC3 HD74HC373FP Octal transparent latch

IC4 nPD78310G Microprocessor

IC5 NMCS3ChE6EN EEPROM

IC6 X24C16l EEPROM

1C100 NJIM7BLOSUA Voltage regulator 5v
1C101 nPC7808H Voltage regulator 8V
IC102 uPC1242H AF power amplifier

IC103 M5282FP Electronic attenuator

IC104 NJM4558M Active filter

1C105 NJM4558M Audio amplifier

IC106 NJM4BE8M Active filter

1C107 NJM4558M Mic amplifier / Limiter

IC108 NJM4558IM Summing amplifier

IC109 NJM4558M Active filter

IC200 TCO174F /0 expander

1C201 MB1501PF PLL system

IC203 TC4566F Analog switch

1C204 TC45584F Schmitt inverter

IC300 MC3361D IF system

IC400 M57781 TX driver

1C401 MHW820-3 TX power amplifier

|C402 NJM2904 1V DC amplifier APC
Q100 25B1119S DC switch T8B
Q101 25C2712(Y) Ripple filter SC7
Q102 2SB1119S DC switch TBA
Q103 23B13023 DC switch SB
Q104 25A1162(Y) DC switch

Q105 DTC114EK DC switch

Q106,107 | DTC314TK Muting switch

Q108 DTCI114EK Noise amplifier

Q109 DTC114EK DC switch

Q110 DTA114EK Muting switch

Q111 25D16245 DC switch

Q200 25C3356 RF amplifier

Q201 DTC314TK AF switch

Q202 25C3356 Doubler

Q203 25C3356 RF amplifier

Q204 2SA1162(Y) DC amplifier

Q2058 DTAT14EK DC switch

Q206 2SKB508NV(K52) Oscillator

Q207 25C3356 Buffer amplifier

Q300 25C4093 RF amplifier

Q301 35K184(R) Mixer

Q302 25K302(GR) IF amplifier

Q400 DTC114EK DC switch

Q401 25B967(Q) DC amplifier APC
Q402 25C2712(Y) DC amplifier

Q403 DTA114EK DC switch

Q404 WVIRFB47 TX power amplifier

Q405 DTC114EK DC switch




TK-931/931(HD)

DESCRIPTION OF COMPONENTS

Ref No. Parts No. Use/Function al Operation/Condition/Compatibility

D1 155226 Voltage clamp HOOK/RXD
"']_3'5'_'_._._ 155226 Voltage clamp PTT/TXD
‘_DT_-_-_ 155226 Voltage clamp MTX
D& | 155226 Voltage clarmp MRX
D5 | 155226 Voltage clarmnp
W 155184 Current steering
WLHDZOM-W Voltage clamp

D200 | HSK277 RF switch

D201 155184 DC isolation

D202 15V164 Varactor Modulator
W 1733C Varactor Tuning

D205 15V128 | RF switch For TX
_@____‘ 15V128 RF switch For RX

D300 155184 Current steering

D301 HSIMBBASR Protection

D400 ERZ-M10DK220 | Surge absorber

D401 DSA3AT Protection Reverse polarity protection

D402 155184 Current steering

D403 UA9401 RF switch

D404 MI308 RF switch

D405 MI808 RF switch

D406 HSIMBBASR Detector

D407 155184 Current steering

LCD ASS'Y (B38-0332-05) : TK-931(HD)

1iiiiiAinannnannnnnais

Ref No. Parts No. Use/Function Operation/Condition/Compatibility
1C1 pPD75304GF-104 Microprocessor
IC2 LC7582 LCD driver
IC3 L78MO5T Voltage regulator +5Y
IC4 TC4013BF Dtype flip flop
IC5 M51943BML Precision references
IC6 TC45UBSF Inverter
Q1 25C2712(GR) DC switch
D1,2 155184 Current steering
D3 155226 Voltage clamp MRX
D4 155226 Voltage clamp PTT (EXT)
D5 | 155226 Voltage clamp MTX
B | 155226 Voltage clamp HOOK (EXT)
D7 RD18M-B2 Voltage clamp
| D8 | B38-0336-08 LED Orange
LCD1 B38-0334-08 LCD Indicator
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TK-931/931(HD)

PARTS LIST

CAPACITORS cC 45 TH 1H 220 J - Capacitor value
1 2 3 4 5 6 010 = 1pF 2 2 0=22%F
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10pF i T Multiplier
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF i
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.00TuF Vi hiiBEr
103 = 0.01uF
« Temperature coefficient
15t Word C L P R S T U 2nd Word G H J K L
Color® | Black | Red |Orange|Yellow | Green | Blue | Violet ppm/°C | £30 | £60 | £120 | £250 | £500
ppm/°C 0 -80 | =150 | =220 | =330 | 470 | =750 Example : CC45TH = —470 = 60ppm/°C
» Tolerance .
Code| C D G J K M X Z B No code Code| B C D | F G
(%) |£0.25/+0.5 | 2 | £5 | £10 | £20 | +40 | +80 |+100| More than 10uF - 10 ~ +50 {pF} | £0.1 |£0.25/£0.5 | %1 | %2
=20 | =20 | -0 |Lless than 4.7pF =10 ~ +7b
Less than 10pF
= Voltage rating
2nd word A B C D E F G H J K v
1st word _
0 1.0 |1.26 |16 | 20 | 25 |315| 40 | 50 | 63 | B.O =
1 10 |125| 16 20 25 |31.56| 40 50 63 80 35
2 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 -
3 1000|1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 8000 | -
» Chip capacitors Dimension
€ CC73 F SL1HO000 J Dimension code | L | W T
) = i —— Refer to the table above. Empty 56+ 05 | 50+ 05 Less than 2.0
1 &3 % 3 8 7 E 32+ 02 | 16+ 02 | Less than 125
{Chip} (CH, RH, UJ, SL} F 20+ 03 |1.25+ 0.2 Less than 1.25
I B B Dimension code W T |Wattage
1 2 3 4 5 6 7
) E 32+02 |16+ 0.2 | 057 2B
(Chipl (B, F) F 20+ 03 [125%02|045| 2A
RES_IST(_:'RS Rating wattage
IEzhlp :S’;m' (Ca]rzbonla " Code | Wattage | Code | Wattage | Code | Wattage
) 7.3 2 coo J
OO/ O 28 | 1/10W | 2E 1/4W | 3A W
1 2 32 4 5 8 7 2B /8w | 2H 1/2w | 3D 2w
: 2C 1/6W
{Chip) (B,F)
N Dimension
« Carbon resistor {(Normal type)
EX¥ RD14 B B 2C000 J L
OO el 1T
1 2 3 4 5 6 7
1 = Type ... ceramic, electrolytic, etc. 5 = Voltage rating T

2 = Shape ... round, square, ect.
3 = Dimension
4 = Temp. coefficient

6 = Value
7 = Tolerance
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» New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis
Talle ohne Parts No. werden nicht geliefert.

TK-931/931(HD)

PARTS LIST

TK-931/931(HD)

Ref. No. Address [New Parts No. Description Deqti- Re-
Parts nation |marks
sMES |4 & | & B a F 5 B oM aS R B T | i
TK-931/931(HD)
1 1B,3B |[* |A01-2003-12 CASE(UPPER, LOWER)
2 1A ¥ [A10-1313-01 FRAME HK
2 2B ¥ |A10-1314-01 FRAME K
| 4 2h ¥ |A22-0771-02 SUB PANEL
] A 3A x |A62-0014-03 PANEL ASSY
5 LY ¥ |[A62-0017-04 DRESSING PLATE
-] 2B BA2-2455-04 LABEL (MAx8 MAX)
10 & ¥ |B62-0005-00 INSTRUCTION MANUAL
- = ¥ |B72-0008-14 ME@DEL NAME PLATE K
- o3 ¥ |B72-0009-14 MODEL NAME PLATE HK
12 = BA&-0409-30 WARRANTY CARD K, HE
13 E30-2036-05 GROUND LEADWIRE
14 E30-20'76-05 pC CORD
15 E30-2089-08 CURL CQRD(FOR MIC)
16 2A ¥ |E37-0001-05 CONNECTING WIRE(DC CABLE:2P)
17 24 ¥ |E37-0002-0% COUNNECTING WIRE(ACCESSORY?
¥ |E37-0003-0% CONNECTING WIRE(TK-RX-DISPLAY?
¥ |E37-0004-05 CONNECTING WIRE(SPEAKER:2P)
Jz 28 E0Q4-0170-05 RF COAXIAL CAELE RECEPTACLE
J5 1B E31-3228-05 SHORT PLUG(ACCESSDRY)
20 FO5-1031-05 FUSE(10A) K
20 FO5-1531-05 FUSE( 154> HK
21 3B ¥ |F10-1440-03 SHIELDING COVER(LEWER)
22 1B ¥ |F10-1441-04 SHIELDING COVER{(UPPER)
23 3B ¥ |F10-1476-04 SHIELDING PLATECFINAL)
25 28 G02-0570-04 LEAF SPRING
26 2B ¥ |G02-0597-04 LEAF SPRING(M®DULE)
27 1B,38 |*¥ |G53-05%4-14 FELT(CASE)
28 2B G53-0595-03 RUBBER SEAL(FREME-FRONT PANEL)
29 2B ¥ |G53-0598-04 RUBBER SEAL{ACCESS@RY)
31 ¥ |H11-0838-04 PACKING FIXTURE
42 ¥ [H11-0839-0D4 BUFFER K
33 ¥ |H52-0007-04 ITEM CARTON BOX
34 ¥ |H10-2694-02 POLYSTYRENE FOAMED FIXTURE
35 H25-0103-04 PROTECTION BAG
36 H25-0747-04 PRUTECTION BAG(RADIO)
a0 J19-1376-1% MIC HANGER
42 28 ¥ |J21-4305-04 MEUNTING HARDWARE(ACCESS®RY)
43 J29-0418-03 BRACKET
44 2B ¥ |J69-0324-05 ® RING{ANT?
4> 3A ¥ [J90-0406-04 KEY TOP GUIDE
47 3A ¥ |K29-4566-03 KEY TOP
) 18 NO9-0626-04 SCREW{(M3x10,FINAL MODULE) i
A 1B NO9-0626-04 SCREW(M3x10,FINAL TRANSISTOR) HK
3 28,28 |*¥ |NO9-2121-0% SCREW(M2.6x10,5UB PANEL?
C 2h N35-2606-46 BINDING HEAD MACHINE SCREW
b 18,38 N35-3008-45 BINDING HEAD MACHINE SCREW
E 28 N35-4008-45 BINDING HEAD MACHINE SCREW
Efl 1B N87-3005-46 BRAZIER HEAD TAPTITE SCREW
G 3B NB87-3010-46 BRAZIER HEAD TAPTITE SCREW
H 1A,28 NBF-3008-45 BINDING HEAD TAPTITE SCREW
E: Scandinavia & Europe  K: USA P: Canada W:Europe :K ;T'I'Ir:g;.':{HKD] K
U: PX(Far East, Hawai) T:England  M; Other Areas

UE : AAFES(Europe)

X: Australia

A\ indicates safety critical components.




TK-931/931(HD)

¥ New Parts

Parts without Parts No. are not supplied.

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

Telle ohne Parts No. werden nicht geliefert,

PARTS LIST

TK-931/931(HD)

TX-RX UNIT {X57-3560-11) : TK-931(HD)

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts; nation |marks
EWMEST I H|§F I oaE S B e &/ H B 1+t
J 3B NB7-3008-46 BRAZIER HEAD TAPTITE SCREW3X8
50 N99-0321-05 SCREW SET
52 3A ¥ |TO7-0265-0% SPEAKER
53 T91-0362-15 MICROPHUNE(WITH CARD)

8 3A ¥ |B38-0332-0% LCD ASSY(FULL FUNCTION? HE
8 3A ¥ |B38-0333-05 LCD ASSY(BASIC) K
55 24,38 |* |X57-3560-11 THR+RX UNIT HHK
55 2A,3B ¥ [X57-3570-11 TX-RX UNIT K

TX-RX UNIT (X57-3560-11) : TK-931(HD)

C1 C92-0004-05 CHIP-TAN 1,0UF 16WYV
c3 =9 CK73FB1HI103K CHIP C 0.010UF K
c10 CEQ4EWICAT70OM ELECTRO 477UF 16WY
Cll. =1% CCT73FCH1H101J CHIP C 100PF J
Cl8 CC73FCHIH101J CHIP C 100PF J
ci9 ,2 CC73FCHIH100D CHIP C 10PF D
c21 CEQAEWI1CA7T70M ELECTR® 47UF 16WV
c23 .24 CK73FB1H223K CHIP C 0.022UF K
C25 —32 CC73FCHIH101J CHIP: € 100PF J
C33 CK73FB1H103K CHIP C 0.010UF K
34 ;35 CC73FCH1H101J CHIPC 100PF J
ci00 CEQ4EWIC470M ELECTRO 4TUF 16WV
C101-103 CK73FB1H103K CHIP C 0.010UF K
Cl04 CEQ4EW1IC470M ELECTR® ATUF 16wV
C105,1086 CK73FB1H103K CHIP C 0.010UF K
c107,108 CEQAEWICATOM ELECTRO 47UF 16WV
c109 CK73EBIH104K CHIP C 0.10UF K
cl1o0 CK73EF1C1052 CHIP C 1.0UF Z
€111 CK73FB1H103K CHIP C 0.010UF K
€112 CEDQAEWICAT0OM ELECTR® 477UF 16WV
ok G CC73FCH1H101J CHIP C 100PF J
Cl1l4 CEDAEW1C470M ELECTRG 47UF 16WV
Clls CK73FB1H103K CHIP C 0.010UF K
Clle CEDAEWI1CATOM ELECTRE 477UF 16WV
cl117 C90-2076-05 ELECTR® S60UF 10wV
Cl18 CEQAEW1C4AT70M ELECTR® ATUF 16WY
Cl19 CA92M1H104K MYLAR 0.10UF K
C121 CK73EB1H104K CHIP C 0.10UF K
Cl22 CK73FB1H103K CHIP C 0.010UF K
C123 CK73EBI1H104K CHIP C 0.10UF K
Cl124 CK73FB1H223K CHIP C 0.022UF K
C125,126 CKR73BF1C105Z CHIP € 1.0UF A
c127 CEQAEWICATOM ELECTRO® A47UF 16WV
C128-130 * |CK73FB1E303K CHIP' C 0.030UF

C131 CEQAEW1CAT0M ELECTR® 1TUF 16WV
€132,133 CK73EB1H104K CHIP C 0.10UF K
C134 CK73FB1H103K CHIP C 0.010UF K
C135-137 CK73EB1H104K CHIP C 0.10UF K
C139 CC73FCH1H101J CHIP C 100PF J
C140-143 CK73FB1H102K CHIP C 1000PF K
C145 CK73FB1H223K CHIP C 0.022UF K
Clas CK73FB1H222K CHIP C 2200PF K
C147 CK73FB1H223K CHIP C 0.022UF K
C148 CEDAEWICATOM ELECTRO ATUF 16WV

E: Scandinavia & Europe  K:USA P: Canada W:Europe ﬁl( ::::::22: (Hlé} K
U: PX(Far East. Hawai) T:England  M: Other Areas
44 UE : AAFES(Europe) X: Australia M\ indicates safety critical components.




T _ TK-931/931 (HD)

PARTS LIST
pParts without Parts No. are not supplied

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

Telle ohne Parts No. werden nicht gellefert. TX-RX UNIT (X57-3560-11) : TK-931(HD)
Ref. No. Address [New Parts No. Description Desti- Re-
Parts nation |marks
E2WMES [ B | & 0 &8 B 2 & A H B = |
} G149 CKI3FBIH223K CHIP C 0.022UF K
C150 CC73FCH1IH100D CHIP C 10PF D
C151;152 CCT73FCH1H101J CHIP C 100PF J
£155 CC73FCH1H101J CHIP C 100PF J
€156 CKV3FB1H122K CHIP C 1200PF K
Cla? * |CC73FCHIH751d CHIP C T50PF J
Clbe CK73FB1H3I32K CHIP C 3300PF K
c15% CC73FCH1H1B1J CHIP C 180PF J
Cle0 CEQAEW1CATOM ELECTRE 477UF 16WY
Clel,162 CK73FB1E104K CHIP C 0.10UF K
C163-1565 CC73FCH1H101J CHIP C 100PF J
Cleé CRT3EF1C102Z CHIP C 1.0UF Z
Cl168 CC73FCHIH101J CHIP C 100PF J
L1ie CK73FB1H102K CHIP C 1000PF K
C171 CK73FB1H103K CHIP C 0.010UF K
C172-175 CC73FCH1IH101J CHIP C 100PF J
C200,201 CK73FB1H103K CHIP C 0.010UF K
c202,204 CCT3FCHIHATL) CHIP C 4770PF J
Cc204 CK73EB1HA73K CHIP C 0.047UF K
C205 CCT73FCHIHORSC CHIP C 0.5PF C
C206 C92-0004-0% CHIP-TAN 1.0UF 16WY
c2u7 CK73EB1H473K CHIP C 0.047UF K
Cc208, 209 CC73FCH1HAT1J CHIP C 4'70PF J
¢210-212 CC73FCHIH101g CHIP C 100PF J
G213 CEQ4EW1C4T70M ELECTRO 47 7UF 16WV
C214 CKT73FB1H103K CHIP € 0.010UF K
o B CK73FB1H10ZK CHIP C 1000PF K
CZ16 C92-0004-05 CHLIP-TAN 1.0UF 16WY
c217 CK73FB1H102K CHIP C 1000PF K
C218, 219 CCT73FCHIHATLY CHIP C A70PF J
C220 CC73FCH1HO20C CHIP C 2.0PF £
L221.,222 CC73FCHIHORSC CHIP € 0,5PF G
C223 CK73FB1H102K CHIP C 1000PF K
C224 CC73FCH1HOS0C CHIP C S5PF C
€225 CC73FCH1HO4OC CHIP C 4PF C
C226 CCT73FCH1IHOBOD CHIP C 8PF D
Ca2i CK73FB1H102K CHIP C 1000PF K
C228 CCT3FCHIHO70D CHIP: € PF D
£2249 CC73FCH1HO70D CHIP C TPF D
C230 CC73FCH1HO10C CHIP C 1PF C
C2351 CK73FB1H102K CHIP C 1000PF K
232 CCJ73KFCHIHO30C CHIP € 3PE e
C234 CC73FCHIHA70J CHIP C 47PF J
CZ35 CCI73FCHIHO30C CHIP C 3PF C
¢23y CC73FCHIHAT0J CHIP € 477PF J
€238, 239 £C73FCHIHO10C CHIP C 1PF (o]
C240 CC73FCHIHATOJ CHIP C 477PF J
C241 CCI3FCHIHD20C CHIP C 2.0PF C
C242,243 CCT3FCHIHATOY CHIP C 47PF J
C244 CCI3FCHIHO30C CHIP C 3PF e
€244 CCT3ECHIH1O01J CHIP C 100PF J
C246-248 CC73FCHIHATOJ CHIP C 47PF J
C2449, 250 CCT73FCHIHATLY CHIP C 470PF J
£251 CKY3FB1H102K CHIP C 1000PF K
C2hy C90-2041-0% ERECTRO 10UF 10WV
E: Scandinavia U : ;| K :TK-931 K
avia & Europe  K: USA P: Canada W:Europe HK - TK-931(HD) K
U: PX(Far East, Hawai) T:England M Other Areas
UE : AAFES(Furope) X: Australia A\ indicates safety critical components. 45




TK-931/931(HD)

PARTS LIST
Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts Mo. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-3560-11) : TK-931(HD)
Ref. No. |Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
ERMES | B|§ g & F 5 R &8 K 1t || HE
€253, 254 CCT73FCHIH1O01J CHIP C 100PF J
€300 CCT73FCH1H4AT0J CHIP C ATPE J
C301 CC73FCH1HO20C CHIP C 2.0PF c
€C302-305 CC73FCH1HAT1d CHIP C AT70PF J
C306 CC73FCH1HO40C CHIP C APF C
c307 CC73FCH1HO20C CHIP C 2.0PF c
C308 CCT73FCH1HO30C CHIP C 3.0PF C
€C309,310 CC73FCH1HO20C CHIP C 2.0PF C
C311 CCT73FCH1HOA4QC CHIP C APF C
€312,313 CK73FB1H102K CH1P C 1000PF K
€314, 315 CK73FB1H103K CHIP C 0.010UF K
C316 CC73FCH1H100D CHIP C 10PF D
G317 CC73FCH1H120J CHIP C 12PF J
c318 CK73FB1H102K CHIP C 1000PF K
€¢319,320 CK73EB1H104K CHIP C 0.10UF K
€321 Ce0-2041-05 ERECTRR 10UF 10WY
c322 CK73EB1H104K GCHIP C U.10UF K
323,324 CK73FB1H1 02K CHIP C 1000PF K
€325 CC73FCHLH220J CHIP C 22PF J
€326 CC73FCH1HOZO0C CHIP C 2.0PF &
c327 CC73FCHL1H101J CHIP C 100PF J
C400 CK73FB1H102K CHIP C 1000PF K
c401,402 CC73FCH1HAT0J CHIF € 477PF J
€403 CK73FB1H102K CHIP C 1000PF K
ca04 CC73FCH1HAT1J CHIP C 470PF J
ca0s CEQO4EW1CATOM ELECTR® 47UF 16wy
C406 CCT73FCH1HAT0J CHIP C ATPF J
c4a07,408 CK73FB1H102K CHIP C 1000PF S
C409 CEOAEW1CATOM ELECTR® A7UF 16WV
C410 CC73FCH1HAT70J CHIP C 47PF J
C411 CK73FB1H102K CHIP € 1000PF K
Cal12 CCT3ECH1HATOJ CHIP C ATTPF J
C413 CEQ4EW1CAT0OM ELECTR® ATUF 1eWY
Cala CCT3FCHIHATOJ CHIP C 47PF J
C415,416 CK73FB1H102K CHIP C 1000PF K
C417,418 CC73FCH1H4AT71J CHIP C 470PF o
ca19 CK73FB1H102K CHIP C 1000PF K
C420 CK73FB1HAT73K CHIP C 0.0AT7UF K
Ca21 CKT73EB1IHI0AK CHIP C 0.10UF K
C422 CKT73EB1IH104K CHIP C 0.10UF K
C423 CC73FCH1HORSC CHIP C 0.5PF C
Ca25 CC73FCH1HA471J cHIP C A70PF J
Ca27 CKT73FB1H102K CHIP C 1000PF K
Ca28 CK73FB1H103K CHIP C 0.010UF K
ca29 CK73FBIHI02K CHIP C 1000PF K
C4a30 CC73FCH1HA470J CHIP C 47PF J
C431 CM73F2H030D CHIP C 3.00F D
C4a33 CM73F2H120J CHIP C 12PF J
CA34 CM73F2HO60D CHIP C &6.0PF D
| C435 CM73F2HO30D CHIP C 3.00F (4]
C436 CM73F2H470J CHIP C 47PF J
Ca37 CM73F2H020C CHIP C 2.0PF C
C438 CM73F2H040D CHIP C 4.0PF b]
CA39 CM73F2H020C CHIP C 2.0PF C
C440 CC73ECH1HATOJ CHIP C 47PF J
e K :TK-931 K
E ; : 3 ]
Scandinavia & Europe  K:USA P: Canada W:Europe HK : TK-931(HD) K
U: PX(Far East, Hawail) T:England M Other Areas
46 UE : AAFES(Europe) X: Australia M\ indicates safety crifical components.




» New Parts

TK-931/931(HD)

PARTS LIST

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

TX-RX UNIT (X57-3560-11) : TK-931(HD)

Ref. No. Address |New Parts No. Description Desti- Re-
Parts, nation |marks
+RMES | B |F H a F = B &5 5/78 8B * m| fEE
caal CM73F2H470J CHIP C 47PF J
Cca42 CCT73FCH1HATOJ CHIP C 47PF J
C443 CK73FB1H102K CHIP C 1000PF K
Caal CC73ECH1HAT0J CHIP C 47PF J
C445 CK73EB1IH102K CHIP C 1000PF K
C4a46 CM73F2HO20C CHIP C 2.0PF C
ca4ay CCT73FCHIHOADC CHI®P C APF 2
C448 CC73ECH1HO20C CHIP C 2PF C
ca4s CK73FB1H103K CHIP C 0.010UF K
Ca50 CEDAEWICI02M ELECTRO 1000UF 16WY
Ccas1 CM73F2H120J CHIP C 12PF J
C452,453 CM73F2H180J CHIP C 18PF J
C454 C90-2041-05 ERECTRO 10UF 10WY
C455 CC73FCH1H470J CHIP C 47PF J
Cabe CK73FB1H102K CHIP C 1000PF K
Cas7 CKT73FB1H103K CHIP C 0.010UF K
C458 CM73F2H470J CHIP C ATRF J
Ca5% CKT73EB1HIO02K CHIP C 1000PF K
C4a60 CK73FB1H103K CHIP C 0.010UF K
Ccael CM73F2H030D CHI1P C 3.00F )]
Ca62 CK73FB1H102K CHIP C 1000PF K
C463 CC73FCH1H101J CHIP C 100PF J
Ca64 CC73FCHIHO10C CHIP C 1PF G
CA65 CC73FCH1HAT0J CHIP C ATPE J
Caeb CC73FCHIH470J CHIP C 417PF J
Cca67 £92-0507-05 CHIP-TAN 4,7UF 6. 3WV
Cas8 CCT73FCH1HAT0J CHIP C 417PF dJ
Ca69 CC73FCH1H101J CHIP C 100PF J
C4a70,471 CC73ECH1HAT70J CHIP C 17PF J
TC300 C05-0369-05 TRIMMING CAP(6&P)
Al E29-0468-14 TERMINAL{ANT-TX-RX>»
CN1 x |EAD-3312-05 FPIN CONNECTOR(15P)
CNZ2 ¥ (E40-5428-05 PIN CONNECTOR(16P)
CN3 E40-3260-05 PIN CONNECTOR(2P)
CNa EA0-3266-05 PIN CONNECTOR{(BEP)
CNS EQ2-2010-05 1C SBCKET(BP)
CNe E02-2015-05 IC SOCKET(28P)
CN7 E02-2010-05 IC SECKET(BP)
J1 E0B-0673-05 RECTANGULAR RECEPTACLE(MIC &6P)
TP200 E23-0464-05 TERMINAL
CF300 L72-0360-05 CERAMIC FILTER(455KHZ)
L200, 201 LA0D-1092-48 SMALL FIXED INDUCT®R(IUH)
L202 ¥ |L34-4240-05 COIL
L203, 204 LA0-1292-48 SMALL FIXED INDUCTOR(1.2UH)
L205 L40-1092-48 SMALL FIXED INDUCTORCIUH)
L206 L40-3372-48 SMALL FIXED INDUCT®R(33NH)
L207 L40=-1572-48 SMALL FIXED INDUCTER(15NH)
L208, 209 LAD-1072-48 SMALL FIXED INDUCT®R(1ONH)
L300 ¥ [L34-4237-05 COIL
L301 ¥ |L34-4238-05 COIL
L302 ¥ [L34-4239-05 COIL
L303 L40-8282-48 SMALL FIXED INDUCTOR(B20ONH? |
L304a L30-0503-0% IFT
L30s ¥ |L79-0898-05 FILTER
L306 ¥ |L79-0897-05 FILTER
E: Scandinavia & Europe  K: USA, P; Canada W:Europe % IR B
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TK-931/931(HD)

¥ New Parts

Parts without Parts No. are not supplied.

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

Teile orrie Parts No. werden nicht geliefert. TX-RX UNIT (X57-3560-11) : TK-931(HD)
Ref. MNo. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sRES &t B|5| B 2B S 8 8 A/ BB # |
LAn7 ¥ |La0-1572-48 SMALL FIXED INDUCTOR(1SNH)
LAbD-AD2 L33-0697-05 CHBKE C®IL
LADS, 404 * |L34-1308-05 COIL(2T?
LAy ¥ |L34-1309-05 COIL(2.5T)
LA06 * |L34-1306-05 COIL(4.5T)
L4407, 4908 ¥ |L34-1313-05 COIL(2T)
Laog t |L34-1318-0% COIL(BT)
Lal1u ¥ |L34-1329-09 COIL(3T)
L4ll L33-0679-05 CHBKE C®IL
Lal2 ¥ |L34-1306-05 COIL(A.BT>
La13 LAD-3372-48 SMALL FIXED INDUCT®R(33NH)
®1 L77-1355-05 CRYSTAL RESUNATOR(12.0MHZ)
X300 ¥ [L77-1434-05 CRYSTAL RESGBNATOR(38.5825MHZ)
XE 300 * |L71-0408-05 MCF(39.0375MHZ)
Z200 ¥ |L77-1433-05 VCHO(12.8MHZ)
H1 HK73EB2A153] CHIP R 18K J 1/10W
R2 RK73FB2A102J CHIP R 1.0K J 1/10W
R3 RKT73FB2A473] CHIP R 47K J 1/10W
R4 RK73FB2A6BAJ CHIP R 680K J 1/10W
RS RK73FB2A334 CHIP R 330K J 1/10W
Re& RK73FB2A164d CHIP R 160K J 1/10W
R7 .8 RK73FB2AB23] CHIP R 82K J 1/10W
RY -12 RK73FB2A103J CHIP R 10K J 1/10W
13 ,14 RK73FB2A473J CHIP R 47K J 1/10W
Ri1b -22 RK73FB2A102J CHIP R 1.0K J 1/10W
R23 -26 RKT73FB2A473J CHIP R 47K J 1/710W
R24 RK73FB2A102J CHIP R 1.0K J 1/10W
RZE RK73FB2A123J CHIP R 12K J 1/10W
Lwoy RK73FB2A1532 CHIP R 19K J 1/10W
R30 RK73FB2A473J CHIP R 47K J 1/10W
831 , 32 RK73FB2A223) CHIP R 22K J 1/10W
K33 RK73FB2A103J CHIP R 10K J 1/10W
R34 RK73FB2A473] CHIP R 477K J 1/10W
R35 KK73FB2A102J CHIP R 1.0K J 1/10W
R36 RK73FB2A823] CHIP R 82K J 1/10W
R37 , 48 RK73FB2A473] CHIP R 47K J 1/10W
B39 RK73FB2A103J CHIP R 10K J 1/104
R40 R92-0341-05 FIXED RESISTBR(4.7 0.25W)
R41 RS14DB3D2R2J FL-PROOF RS 2.2 J2W
H10U RK73FB2A473] CHIP R 47K J 1/10W
R1ul RK736B2A152J CHIP R 1.5K J 1/10W
H102 RKT73FB2A152] CHIP R 1.5K J 1/10W
R1Q3 RK73FB2A4773J CHIP R 47K J 1/710¥
104 RKV3FB2A472) CHIP R 4.77K J 1/10W
R105, 106 RK73FB2A473J CHIP R 47K J 1/10W
H17 R92-1215-05 CHIP R 470 J 1/2%
R10g RK736B2A4772] CHIP R 4.7K J 1/10W
H1i09 RK73FB2A102J CHIP R 1.0K J 1/10W
H110,111 RK'73FB2A103J CHIP R 10K J 1/10W
g11o RKT73FB2A1040 CHIP R 100K J 1/10W
K113 RK73FB2A221J CHIP R 220 J 1/10W
115 * |RKT73EB2B1ROK CHIP R 1.0 K 1/8W
H11le RKT3FB2A103J CHIP R 10K J 1/10W
RiaH RK73FB2A473J CHIP R 47K J 1/10W
Hllg RKT3FB2A103J CHIP R 10K J 1/10W
E: Scandinavia & Europe K: USA P:Canada  W:Europe K :TK-931 K
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TK-931/931(HD)

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournls.

Telle ohne Parts No. werden nicht gellefert. TX-RX UNIT (X57-3560-11) : TK-931(HD)
Ref. No. Address |New Parts No. Description Desti- |Re-
! Parts nation |marks
il 2MES | EH|G B a B 5 B R A B =T [ | &
i R119 RK73FB2A272J CHIP R 2.7K J 1/10W
R120 RK73FB2A103J CHIP R 10K J 1/10W
R121 RK73FB2A472J CHIP R 4.,7K J 1/10W
R122 RK73FB2A103J CHIP R 10K J 1/10M
R123 RK73FB2A334J CHIP R 330K J 1/10W
R124 RK73FB2A103J CHIP R 10K J 1/10W
R126 RK73FB2A103J CHLIP R 10K J 1710w
R127 RK73FB2A153J CHIP R 15K J 1/10W
R130,131 RK73FB2A2247 CHIP R 220K J 1/10M
R132 RK73FB2A103J CHIP R 10K J 1/10W
R133 RK73FB24563] CHIP R 56K J 1/10W
R134 RK73FB2A473J CHIP R 47K J 1710w
R135 RK73FB2A333) CHIP R 33K J 1/104
R136 RK73FB2A164J CHIP R 160K J 1710w
R137 RK73FB2A103J CHIP R 10K J 1/10W
R140 RK73FB2A102J CHIP R 1.0K J 1/10W
R141 RK73FB2A681J CHIP R 680 J 1/10M
R142,143 RK73FB2A104J CHIP R 100K J 1/10W
R144 RK73FB2A102J CHIP R 1.0K J 1/10W
R145 RK73FB2A223J CHIP R 22K J 1/10W
R146 RK73FB2AR272J CHIP R 2.7K J 1/10M
R147 RK73FB2A562J CHIP R 5. 6K J 1/10W
R148 RK73FB2AR223J CHIP R 22K J 1/10M
R150 RK73FB2A684J CHIP R 680K J 1/10W
R151,152 RK73FB2A223J CHIP R 22K J 1/10M
R153 RK73FB2A473J CHIP R 47K J 1/10M
R154 RK73FB2A152) CHIP R 1.5K J 1/10W
R155 RK73FB2A243] CHIP R 24K J 1/10M
R156 RK73FB2A273J CHIP R 27K J 1/10W
R157 RK73FB2A223] CHIP R 22K J 1/10M
R158 RK73FB2AATAT CHIP R A70K J 1/10M
R159 RK73FB2A561J CHIP R 560 J 1/10M
R160 RK73FB2AATAT CHIP R 470K J 1/10W
R161 RK73FB2A272) CHIP R 2.7K J 1/10M
R162 RK73FB2A153J CHIP R 15K J 1/10W
R163 RK73FB2A103J CHIP R 10K J 1/10W
R164 RK73FB2A223J CHIP R 22K J 1/10W
R165,166 RK73FB2A123J CHIP R 12K J 1/10M
R168 RK73FB2A102J CHIP R 1.0K J 1/10W
R173 RK73FB2A223] CHIP R 22K J 1/10M
R174,175 RK73FB2AB23J CHIP R 82K J 1/10W
R176,177 RK73FB2A683J CHIP R 68K J 1/10M
R180,181 RK73FB2A103J CHIP R 10K J 1/710M
R182 RK73FB2AB23J CHIP R B2K J 1/10M
R185 RK73FB2A103J CHIP R 10K J 1/10M
R186 RK73FB2ARA3] CHIP R 24K J 1/10M
R187 RK73FB2A273J CHIP R 27K J 1/10W
R200 RK73FB2A332] CHIP R 3.3K J 1/10M
R201 RK73FB2A103J CHIP R 10K J 1/10W
R202 RK73FB2AA72) CHIP R 4,7K J 1/10M
R204, 205 RK73FB2A223J CHIP R 22K J 1/10M
R206 RK73FB2A334J CHIP R 330K J 1/10W
R208 RK73FB2AAT73J CHIP R 47K J 1/10W
R209 RK73FB2A223J CHIP R 22K J 1/10W
R210 RK73FB2A102J CHIP R 1.0K J 1/10W
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" TK-931/931(HD)

¥ New Parts

Parts without Parts No. are not supplied.

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

Telle ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-3560-11) ; TK-931(HD)
Ref. Mo. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
zBES |fi B |F # a E 5 B e &8 B it A fif =
R21ll, 212 RK73FB2A472J CHIP R 4.7K J 1/10W
R213,214 RK73FB2A102J CHIP R 1.0K J 1/10W
R2¥1,222 RK73FB2A102J CHIP R 1.0K J 1/10M
R2YS RK73FB2A102J CHIP R 1.0K J 1/10M
R224 RK73FB2A472J CHIP R 4.7K J 1/10W
R225 RK73FB2A333J CHIP R 33K J 1/10W
R22& RK73FB2A101J CHIP R 100 J 1/10W
R227 RK73FB2A1230 CHIP R 12K J 1/10W
K228 RK73FB2A104J CHIP R 100K J 1/10W
R229 RK73FB2A4A7T2] CHIP R 4.7K J 1/10W
R230 RK73FB2A102J CHIP R 1.0K J 1/10W
RZ2351 RK73FB2A220J CHIP R 22 J  1/10M
R232 RK73FB2A181J CHIP R 180 J 1/10W
R2335 RK73FB2A103J CHIP R 10K J 1/10M
R234 RK73FB2A223] CHIP R 22K J 1/10W
R235, 238 RKT73FB2A101J CHIP R 100 J 1/10W
R237 RK73FB2A4773J CHIP R 47K J 1/10W
R238 RK73FB2A101J CHIP R 100 J 1/10W
R239 RK73FB2A223J CHIP R 22K J 1/10W
R240 RKT3FB2A103] CHIP R 10K J 1/710W
R241 RK73FB2A470J CHIP R 47 J 1/10W
R2432,243 RK73FB2A101J CHIP R 100 J 1/10W
H244 RK73FB2A183J CHIP R 18K J 1/10W
HZ245 RK73FB2A6820 CHIP R 6. BK J 1/10W
R246 RK73FB2A470J CHIP R 47 J 1/10W
R247 RK73FB2A101J CHIP R 100 J 1/10W
R248 RK73FB2A102J CHIP R 1.0K J 1/10W
RZ249 RK73FB2A562J CHIP R 5. 6K J 1/10M
R250, 251 RK73FB2A102J CHIP R 1.0K J 1/10W
R252 RK73FB2A151J CHIP R 150 J 1/710W
R253 RK73FB2A390J CHIP R 39 J 1/10W
R254 RK73FB2A151J CH1P R 150 Jd 1710w
R256 RK73FB2A47T1J CHIP R 470 J 1/10W
R298 RKT73FB2A104J CHIP R 100K J  1/10W
R300 RK73FB2A472] CHIP R 4.7K J 1/10W
R301 RK73FB2A473J CHIP R 47K J 1/10W
R302 * |R92-1261-05 FIXED RESISTOR(150 0.5W)
R305, 506 RKT3FB2A101J CHIP R 100 J 1/10W
R307 RK73FB2A332J CHIP R 3. 3K J 1/10W
R308 RKT73FB2A681J CHIP R 680 J 1/10M
| R309 RK73FB2A220J CHIP R 2 J 1/10W
H310 RK73FB2A223] CHIP R 22K J 1/10W
R311 RK73FB2A220J CHIP R 22 J 1/10W
312 RK73FB2A102] CHIP R 1.0K J 1/10W
R313 RK73FB2A103J CHIP R 10K J 1710W
| RADD RKT3FB2A121J CHIP R 120 J 1/10W
| R401 RKJTIFB2A470J CHIP R 47 J 1/10W
1 HAQ2 RK73FB2A121J CHIP R 120 J 1/10W
R403, 404 R32-0699-0% SOLID 10 1/2W
Ra0s RK73EB2B271J CHIP R 270 J 1/8W
RAQ, 408 ¥ |RK'V3EB2B390J CHIP R 39 J 1/8BW
K409 RK73EB28271J CHIP R 270 J 1/8W
R410 RK73EB2B151J CHIP R 150 J 1/8W
R4A11 RK73FB2A102J CHIP R 1.0K J 1/10W
R412,413 RKT73FB2A470J CHIP R 47 J 1/10W
E: Scandinavia & Europe K: USA P: Canada W:Europe K :TK931 K
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 TK-931/931(HD)

% New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-3560-11) : TK-931(HD)
Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
L2RES & H | H B 5 E B R RS R B L | fEE
RALA RKT73FB2A164J CHIP R 160K J 1/10W
R415 RK73EB2B181J CHIP R 180 J 1/8BW
R416 RK73FB2A223J CHIP R 22K J  1/10W
R417,418 R92-1268-05 CHIP R 4.,7K J 1/8M
R419 RK73FB2A513) CHIP R S1K J 1/10W
I R420 RK73EB2B272J CHIP R 2.7K J 1/8W
R421 R92-1268-05 CHIP R 477K J 1/8BW
R422 R92-1287-0% CHIP C 3.3K J 1/8W
R423 ¥ |R92-1260-05 FIXED RESISTOR(0.033 3w
R424 RK73FB2a473J CHIP R 47K J 1/10W
R425 RK73FB2A103) CHIP R 10K J 1/10W
R426 RK73FB2A103J CHIP R 10K J 1/10W
R427 RK73FB2A102) CHIP B 1.0K J 1/10W
R428 ¥ |R92-1261-05 FIXED RESISTOR(150 0U.SW?
R432 R92-1269-0% CHIP R 2.2K J o 1/8BW
R433 R92-0679-05 CHIP R 0 NHM
R434 RK73FB2A472J CHIP R 4.7K J 1/10W
R435,436 RK73FB2Aa471J CHIP R 470 J 1710w
R437 RK73FB2A272J CHIP R 2.7 J 1/10W
VR1 ¥ 1R12-4414-05 TRIMMING POT(S0K)
VR100 ¥ |R12-6585-05 TRIMMING PRT(47K)
VR101 ¥ [R12-6575-05 TRIMMING POT(1K)
VR102 ¥ [R12-6585-05 TRIMMING POT(47K)
VR200 ¥ |R12-6585-05 TRIMMING PQT(47K)
VR400,401 ¥ |[R12-6583-05 TRIMMING POT(22K)
Wl R22-0670-05 CHIP R 0 ®HM
W300 R92-0670-05 CHIP R 0 BHM
W301 R92-0670-05 CHIP R 0 ®HM
Wa01 R92-0670-05 CHIP R 0 OHM
SW100 S531-1411-05 SLIDE SWITCH
D1 -5 155226 DIGDE
0100,101 155184 DIGDE
D103 ¥ |RD20M-B1 ZENER DIODE
D200 HSK277 CHIP DI®DE
D201 155184 DIGDE
p202 1SV164 DIODE
D203,204 1T33C VARACTOR DIODE
D205,206 15v128 DIGDE
D300 155184 DIRDE
D301 HSEMEBASR DIGDE
D400 t+ |ERZ-M10DK220 SERGE ABSWRBER
D401 DSA3AL DIODE
Dap2 155184 DIODE
D403 UM2401 DIODE
Dao4 MI308 DIBDE
D40s MIi808 DIODE
D406 HSMBBASR DIGDE
D407 155184 DIWDE
IC1 M519243BML IC(SYSTEM RESET?
Ic2 ¥ |27C256QB-J8J1 LCCEPROM)
1C3 ¥ [HD74HC3T73FP IC(D TYPE LATCHES)
1C§ ¥ (UPD78310G IC(MICROPROCESSOR)
1Cs NMC93CS66EN IC(IC(4K EEPROM))
1Ce ¥ [ X24C161 IC(EEPROM)
E: Scandinavia & Europe K:USA P:Canada  W:Europe K :TKS31 K
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TK-931/931(HD)

PARTS LIST

* New Parts
Parts without Parts No. are not supplled.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. TX-RX UNIT (X57-3560-11) : TK-931(HD)
Telle ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-3570-11) : TK-931
Ref. No. |Address [New Parts No. Description Desti- |Re-
Parts nation |marks
SRES | B | g 0 8 F B B &HE B/SR KB i* | i
1C100 NJM78LOSUA IC(VOLTAGE REGULATOR/ +5V)
1C101 UPC7808H IC{VOLTAGE REGULATGR/ +8V)
1C102 UPC1242H IC(AF POWER AMP)LIFIER)
1103 * |M5282FP IC(ELECTRONIC ATTENUATOR)
1C104-109 NIJMAS58M IC(OFP AMP X2)
1C200 TC9174F IC(CMOS 1/0)EXPANDER?}
1Cc201 MB1501PF IC(PLL)
10203 TCASEEF IC(BILATERAL SWITCH?
1C204 TC4S5BAF IC(SCHMITT TRIGGER)
1cseo0 MC3361D IC(FM 1F SYSTEM)
1€400 * |M5778B1 IC(POWER MODULE:PRI-DRIVE)
10401 ¥ |MHWB20-3 IC(PAOWER MODULE:DRIVE)
1C402 NIMN2904M IC(GP ANP X2)
Q100 28B1119s TRANSISTOR
Q101 28C2712(Y) TRANSISTOR
Q102 25811198 TRANSISTOR
Q103 25B1302s TRANSISTOR
Q104 25A11620Y) TRANSISTOR
Q1048 DTC114EK DIGITAL TRANSISTOR
Q106,107 ¥ [DTC314TK DIGITAL TRANSISTOR
Q108,109 DTC114EK DIGITAL TRANSISTOR
@110 DTA114EK DIGITAL TRANSISTOR
Q111 25D01624(5,T) TRANSISTOR
Q200 23C3356 TRANSISTOR
Q201 * |DTC314TK DIGITAL TRANSISTOR
Q202,203 28C3356 TRANSISTOR
Q204 2SA11620Y) TRANSISTOR
g20% DTA114EK DIGITAL TRANSISTOR
Q206 25K508BNVIKS2) FET
Q207 25C3356 TRANSIST®R
2300 25C4093 TRANSISTOR
Q301 3SK184(R) FET
Q302 25K302(GR» EET
Q400,40% DTC114EK DIGITAL TRANSISTO®R
Q401 ¥ |25B967(Q) TRANSISTER
Q402 ZEC2TI2LY) TRANSISTOR
Q403 DTALl14EK DIGITAL TRANSISTOR
Q404 ¥ [MREF847 TRANSISTOR(RE POWER)
TH10C ¥ |157-302-53008 THERMISTOR{3K)
THA00,401 ¥ [157-203-55009 THERMISTOR(20K)
TX-RX UNIT (X57-3570-11) : TK-931
&l C92-0004-05 CHIP-TAN 1.0UF 16WY
23 =R CK73FB1H103K CHIP C 0.010UF K
G =g CK73FB1H103K CHIP C 0.010UF K
c10 CEQAEW1CAT70M ELECTRE 47UF 16WY
Clil =15 CC73FCH1H101J CHIP C 100PF J
Cci8 CC73FCH1H101J CHIP C 100PF J
C2l CECAEW1C470N ELECTRE A4TUF 16WV
C23 ,24 CK73FB1H223K CHIP C 0.D022UF K
€25 -32 CC73FCH1H101J CHIP € 100PF J
C33 CK73FB1H103K CHIP C 0.010UF K
C34 ,35 CC73FCHIH101J CHIP C 100PF J
C100 CED4EW1C470M ELECTR® 47UF 16WV
C101-103 CK73FB1H103K CHIP C 0.010UF K
cio4 CED4EW1C470M ELECTRO 4UEF 16WV
’ : ) . K :TK-931 K
E: Scandinavia & Europe  K: USA P: Canada W:Europe |HK : TK-931(HD) K
U: PX{Far East, Hawai)  T:England  M: Other Areas
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» New Parts

PARTS LIST

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

~ TK-931/931(HD)

TX-RX UNIT (X57-3570-11) : TK-931

Ref. No. Address |New Parts No. Description Desti- !Re'
Parts; nation marks
EWMES ff B |F B a8 E S B e BB B m| EE
C105,106 CK73FB1H103K CHIP C 0.010UF K
C107,108 CEDAEW1CAT0OM ELECTRO 47UF 16HWY
c109 CK73EB1HI04K CHIP C 0.10UF K
C110 CK73EF1C105Z CHIP C 1.0UF Z
Cll1 CK73FB1H103K CHIP C 0.010UF K
c112 CEDAEW1C470M ELECTR® 47UF 16WV
C113 CC73FCH1H101J CHIP C 100PF J
c114 CEDAEWICA70M ELECTR® 47UF 16WV
C115 CK73FB1H103K CHIP C 0.010UF K
C1lé CEDAEW1C470M ELECTR® 47UE 16WV
Cc117 C90-2076-05 ELECTR® S60UF 10WY
cl18 CEDAEW1C4T70M ELECTRO 47UF 16WV
Ccl119 CA92M1H104K MYLAR 0.10UF K
Cc121 CK73EB1H104K CHIP C 0.10UF K
c122 CK73FB1H103K CHIP C 0.010UF K
C123 CK73EB1H104K CHIP C 0.10UF K
Cl124 CK73FB1H223K CHIP C 0.022UF K
C125,126 CK73EF1C105Z CHIP C 1.0UF Z
c127 CEOAEW1C470M ELECTRO 47UF 16WV
C128-130 ¥ |CK73FB1E303K CHIP C 0.030UF K
C131 CEO4EW1C470M ELECTRO® 4TUF 16WY
£1352,133 CK73EBLH104K CHIP C 0.10UF K
C134 CK73FB1H103K CHLP C 0.010UF K
Cl135-137 CKT73EBLH104K CHIP C 0.10UF K
Cc13¢9 CC73FCHIH101J CHIP C 100PF J
C140-143 CK73FB1H102K CHIP C 1000PF K
C145 CK73FB1H223K CHIP C 0.022UF K
Cl4é CK73FB1H222K CHIP C 2200PF K
C147 CK73FB1H223K CHIP ¢ 0.022UF K
Cl48 CEO4EW1CA4AT70M ELECTR® 4TUF 16WY
Cl49 CK73FB1H223K CHIP C 0.0220F K
C151,182 CC73FCH1H101J CHIP C 100PF J
C155 CC73FCH1IH101J CHIP C 100PF J
Cl56 CK73FB1H122K CHIP C 1200PF K
C157 ¥ |CC73FCH1H751J CHIP C T50PF J
C158 CKT73FB1H332K CHIP C 3300PF K
C159 CC73FCH1H181J CHIP ¢ 1B0OPF J
Cl60 CEQAEW1CATOM ELECTR® 47UF 16WY
Clel, 162 CK73FB1E104K CHIP C 0.10UF K
C163-165 CC73FCH1H101J CHIP C 100PF J
Cles CK73EF1C1052 CHIP C 1.0UF Z
Cl68 CC73FCHIH101J CHIP C 100PF i
C170 CK73FB1H102K CHIP C 1000PF K
C171 CK73FB1H103K CHIP C 0.010UF K
C172-175 CC73FCHIH101J CHIP C 100PF J
C180 CC73FCH1H100D CHIP C 10PF D
200,201 CK73FB1H103K CHIP C 0.010UF K
C202,203 CC73FCH1HAT71) CHIP € 4770PF J
C204 CK73EB1H473K CHIP C 0.047UF K
Cc205 CC73FCH1HORSC CHIP C 0.5PF o
C208 C92-0004-05 CHIP-TAN 1.0UF 16WV
€207 CK73EB1HA73K CHIP C 0.047UF K
€210-212 CC73FCH1H101J CHIP C 100PF J
c213 CED4EW1CA70M ELECTR® 477UF 16WV
C214 CK73FB1H103K CHIP C 0.010UF K
E: Scandinavia & Europe  K:USA P: Canada W:Eurgpe :K ;I::gg:[HKD] K
U: PX(Far East, Hawail)  T:England  M: Other Areas
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TK-931/931(HD)

® New Parts

Parts without Parts No. are not supplied.
Les articles nonmentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

TX-RX UNIT (X57-3570-11) : TK-931

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sRES & B|ly| ® & F S 8 & %/8 K :
C215 CK73FB1HI0ZK CHIP C 1000PF K
L2186 C92-0004-05 CHIP-TAN 1.0UF 16WY
CHTY CK73FB1H102K CHIP C 1000PF 15
£2184219 CCT73FCH1HAT71J CHIP C 4T70PF J
C220 CC73FCH1HO20C CHIP C 2.0PF c
C221,228 CC73FCH1HORSC CHIP C 0.9PF C
G223 CK73FB1H102K CHIP C 1000PF K
C224 CC73FCH1HOS0C CHIF C oPF C
C22% CC73FCH1HO&0D CHIP C BPF D
£226 CC73FCH1H100D CHIP C 10PF b
cz227 CK73FB1H102K CHIP C 1000PF K
c228 CCT73FCHIHO70D CHIP C TPE D
C229 CC73FCH1HO70D CHIP C TPF D
€230 CC73FCH1HO10C CHIP C 1PE e
c231 CK73FB1H102K CHIP C 1000PF K
G232 CC73FCHIHO30C CHIP C 3PF G
€234 CC73FCH1HAOJ CHIP C 471PF J
C235 CC73FCH1HO30C CHIP C 3PF C
cz237 CC73FCH1H470J CHIP € 4°1PF J
C238,239 CC73FCH1HO10C CHIP C 1PF €
€240 CC73FCHIHAT0D CHIF € 477PF a
c241 CC73FCHIHOZ20C CHIP C 2.0PF c
C242 CC73FCH1H220J CHIP C 22PF J
243 CC73FCH1H470J CHIP C ATPF J
c2aa CC73FCH1HO30C CHIF C 3PF C
C245 CC73FCH1H101J CHIP C 100PF J
C246-248 CC73FCHIHA470J CHIP C 477PF J
€249, 250 CC73FCH1HAY1J CHIP C 470PF J
cesl CK73FB1H102K CHIP C 1000PF K
C252 C90-2041-05 ERECTRO® 10UF 10wV
G253 CC73FCH1H101J CHIP C 100PF J
€254 CC73FCH1H101J CHIP C 100PF J
C300 CC73FCH1H470J CHIP C ATPF J
€301 CCT3FCH1HO20C CHIP C 2.0PF C
C302-305% CC73FCH1H41J CHIP C 470PF J
C306 CC73FCH1HO40C CHIP C 4PF C
c308 CC73FCH1HO20C CHIP C 2.,0PF L
C310 CC73FCH1HO20C CHIP C 2.0PF C
£312,313 CK73FBIH102K CHIP C 1000PF K
€314, 315 CK73FB1H103K CHIP C 0.010UF K
€316 CC73FCH1H100D CHIP C 10PF D
C317 CC73FCH1H120J CHIP C 12PF J
€318 CK73FB1H102K CHIP C 1000PF K
L319,320 CK73EB1H104K CHIP C 0,10UF K
£321 €90-2041-05 ERECTRO 10UF 10wV
C322 CKT3EBIH104K CHIP C 0.10UF K
C323,324 CKT3FBIH102K CHIP C 1000PF K
€325 CCT3FCH1H220J CHIP C 22PF J
£326 CC73FCH1HO020C CHIP C 2.0PF C
€400 CK73FB1H102K CHIP C 1000PF K
C401,402 CC73FCH1IHAT0J CHIP C 47PF J
CaD3 CKT3FBIH102K CHIP C 1000PF K
ca0a CC73FCH1H471J CHIP C 470PF J
405 CEO4EW1CATOM ELECTR® 47UF 164V
cans CC73FCH1H4T0J CHIP C 4'7PE J
: ’ ; : . K :TK-931 K
E: Scandinavia & Europe K:USA P:Canada  W:Europe HK : TK-931(HD) K
U: PX(Far East, Hawai) T:England  M:Other Areas
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* New Farts

 TK-931/931(HD)

PARTS LIST

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

TX-RX UNIT (X57-3570-11) : TK-931

Ref. MNo. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
sRES (1 B 5 & & F 2 B8 £/R B & A
caud, a0y CK73FB1H102K CHIP C 1000PF K
caue CEDAEW1CA70M ELECTRO 47UF 16WV
calu CC73FCH1HATO0J CHIP ¢ 477PF J
a1l CK73FB1H102K CHIP C 1000PF K
ALz CC73FCH1HAT70J CHIP C 47PF J
Ca13 CEDAEW1C470M ELECTRO 47UF 16WV
a1 CC73FCH1HAT70J CHIP C L7PF J
415,416 CK73FB1H102K CHIP C 1000PF K
Cca17,418 CC73ECH1HATL] CHIP C 470PE i
a1y CK73FB1H102K CHIP C 1000PF K
cazo CK73FB1HAT73K CHIP C 0.047UF K
caz2 CM73F2H040D CHIP C 4,0PF D
can3 CM73F2H060D CHIP C 6.0PF D
ca2s CC73FCH1KAT1J CHIP C 470PF J
caz2? CK73FB1H102K CHIP C 1000PF K
CA28 CK73FB1H103K CHIP C 0.010UF K
a2y CK73FB1H102K CHIP C 1000PF K
CcA30 CCT3FCHIKAT0] CHIP C ATTPE J
€435 CM73F2H040C CHIP ¢ 4,0PF C
Ca3e CM73F2H470J CHIP C A7PF J
Ca40 CC73FCHIHATOJ CHIP C LTPF J
Caal CM73F2H470J CHIP C 47PF 7
caaz CC73FCH1HA70J CHIP € 4'7PF J
Caa3 CK73FB1H102K CHIP C 1000PF K
caaa CC73FCH1H470J CHIP € 47PF g
Ca45 CK73FB1H102K CHIP C 1000PF K
cAdL CM73F2H020C CHIP C 2.0PF C
caa7 CC'73FCH1HD20C CHIP € 2.0PF C
caay CK73FB1H103K CHIP C 0.010UF K
€450 CEDAEWIC102M ELECTRO 1000UF  16WY
Casy C90-2041-05 ERECTRO 10UF 10WV
455 CC73FCHIHAT0J CHIP C ATPF J
CASe CK73FB1H102K CHIP C 1000PF K
457 CK73FB1H103K CHIP C 0.010UF K
Cas0 CK73FB1H103K CHIP C 0.010UF K
Ca62 CK73FB1H102K CHIP C 1000PF K
Cae3 CC73FCH1H101J CHIP C 100PF J
TC300 C05-0369-05 TRIMMING CAP(&PF)
Al E29-0468-14 TERMINALCANT-TX+RX)
CN1 ¥ |EAD-3312-05 PIN CONNECT®R(15P)
CN2 ¥ |E40-5428-05 PIN CONNECT®R(16P)
CN3 E40-3260-05 PIN CONNECTOR(2P)
CUNA E40-3266-05 PIN CONNECTOR(BP)
CNS EQ2-2010-05 IC SOCKET(8P)
CN& EQ2-2015-05% IC S®CKET(28P)
J1 £E08-0673-05 RECTANGULAR RECEPTACLE(MIC:6P)
re200 E23-D464-05 TERMINAL
LES00 L72-0360-05% CERAMIC FILTER(455KHZ)
L200, 201 L40-1092-48 SMALL FIXED INDUCTB®R(IUH?
L2oz2 ¥ |L34-4240-05 COIL
L203, 204 L40-1292-48 SMALL FIXED INDUCTB®R(1.2UH)
L205 L40-1092-48 SMALL FIXED INDUCTOR(1UH>
L20s L40-3372-48 SMALL FIXED INDUCT®R(33NH)
L207 L40-1572-48 SMALL FIXED INDUCTBR(15NH)
B Seandina, g , : K :TK931 K
navia & Europe  K: USA P: Canada W:Europe HK : TK-831(HD) K
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* New Parts
Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

56

PARTS LIST

TX-RX UNIT (X57-3570-11) : TK-931

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation marks
PRES [ E & o e F 5 & &5/ 8 8 #+ @ &%
L206,209 L40-1072-48 SMALL FIXED INDUCTWR(10NH)
L300 ¥ |1L34-4237-0% CeIL
L301 ¥ |L34-4238-05 COIL
L3oz2 ¥ |L34-4239-05 COIL
L303 L40-8282-48 SMALL FIXED INDUCTOR(BZONH?}
L304 L30-0503-05 IFT
L30% ¥ |L79-0898-05 FILTER
L306& ¥ |L79-0897-05 FILTER
L400-402 L33-0697-0% CHOKE COIL
L4OS ¥ (L34-1312-05 COIL(Z.5T)
La0s& ¥ |L34-1306-05 COIL(5.5T?
L407,408 ¥ |L34-1313-05 COILC2T)
Lal12 ¥ |L34-1306-0% COILC(S.5T)
A1 L77-1355-0% CRYSTAL RES®NATOR(12.0DMHZ)
X300 ¥ |L77-1434-05 CRYSTAL RESOENATOR(38.582%MHZ)
XEF300 L71-0408-05 MCF(39%.0375MHZ)
2200 x |L77-1433-05 VCKO(12. 8MHZ)
R1 RK73FB2A153J CHIP R 15K J 1/10W
R2 RK73FB2A102J CHIP R 1.0K J 1/10W
R3 RK73FB2A473J CHIP R 47K J 1/10W
R4 RK73FB2A684J CHIP R LB0K J 1/10W
RS RK73FB2A4334J CHIP R 330K J 1/10W
R6 RK73FB2A164J CHIP R 160K J 1/10W
R7 ,8B RK73FB2AB23J CHIP R 82K J 1/10W
R9: =12 RK73FB2A103J CHIP R 10K J 1/10W
R13 ,14 RK73FB2AAT3] CHIP R 47K J 1/10W
R15 -22 RK73FB2A102J CHIP R 1.0K J 1/10W
R23 RK73FB2A473] CHIP R 47K J 1/10W
R25 , 26 RK73FB2A473J CHIP R 47K J 1/10W
R27 RK73FB2A102J CHIP R 1.0K J 1/10W
R28 RK73FB2A123J CHIP R 12K J 1/10W
R29 RK73FB2A153] CHIP R 15K J 1/10W
R30 RK73FB2A473J CHIP R 477K J 1/10W
R31 ,32 RK73FB2A223J CHIP R 22K J 1/10W
R33 RK73FB2A103J CHIP R 10K J 1/10M
R34 RK73FB2A473J CHIP R 47K J 1/10W
R3%5 RK73FB2A102J CHIP R 1.0K J 1/10W
R36 RK73FB2AB23J CHIP R B2K J 1/10M
R37 ,38 RK73FB2A473J CHIP R 47K J 1/10W
R39 RK73FB2A103J CHIP R 10K J 1/10W
R40Q R%2-0341-05 FIXED RESISTOR(4.7 0.25W)
R41 RS14DB3D2R2J FL-PROWF RS 2.2 J 2%
R100 RK73FB2A473J CHIP R 47K J 1/10w
R101 RK73FB2A152J CHIP R i Ega g J 1/10W
R102 RK73FB2A152J CHIP R 1.8K J 1/10M
R103 RK73FB2A4T73] CHIP R 477K J 1/10W
R104 RK73FB2A472J CHIP R 4.7K J 1/10W
R105,106 RK73FB2A473] CHIP R 47K J 1/10W
R107 R92-1215-05 CHIP R 470 J 1/2
R108 RK73FB2A472J CHIP R 4.7K J 1/10W
R109 RK73FB2A102J CHIP R 1.0K J 1/10M
R110,111 RK73FB2A103J CHIP R 10K J 1/10W
R112 RK73FB2A104J CHIP R 100K J 1/10W
R113 RK73FB2A221J CHIP R 220 J 1/10M
" K :TK931 K
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TK-931/931(HD)

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-3570-11) : TK-931

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

Parts nation |marks

ERFES (i B | F I aE S o & BB B i® M| HE
R115 ¥ |RK73EB2B1ROK CHIP R 1.0 K 1/6W
R116 RK73FH2A103J CHIP R 10K J 1/10W
R117 RK73FB2A473J CHIP R 47K J 1/10W
R118 RK73FB2A103J CHIP R 10K J 1/10W
R119 RK73FB2A272J CHIP R 2.7K J 1/10W
R120 RK73FB2A103J CHIP R 10K J 1/10W
R121 RK73FB2A472J CHIP R 4.7k J 1/10W
R122 RK73FB2A103J CHIP R 10K J 1/10W
R123 RK73FB2A334J CHIP R 330K J 1/10W
R124 RK73FB2A103J CHIP R 10K J 1/10w
R126 RK73FB2A103J CHIP R 10K J 1/10W
R127 RK73FB2A153J CHIP R 15K J 1/10W
R130,131 RK73FE2A2247] CHIP R 220K J 1/10W
R132 RK73FB2A103J CHIP R 10K J 1/10W
R133 RK73FB2A563J CHIP R 56K J 1/10W
R134 RK73FB2A473J CHIP R ATK J 1/10W
R135 RK73FB2A333J CHIP R 33K J 1/10W
R136 RK73FH2A164J CHIP R 160K J 1/10W
R137 RK73FB2A103J CHIP R 10K J 1/10W
R140 RK73FB2A102J CHIP R 1.0K J 1/10W
R141 RK73FB2A661J CHIP R 680 J 1/10W
R142,143 RK73FB2A104J CHIP R 100K J 1/10W
R144 RK73FB2A102J CHIP R 1.0K J 1/10W
R145 RK73FB2A223J CHIP R 22K J 1/10W
R146 RK73FB2A272J CHIP R 2.7K J 1/10w
R147 RK73FB2A562J CHIP R 5.6K J 1/10W
R148B RK73FB2A223J CHIP R 22K J 1/10W
R149 RK73FB2A473J CHIP R ATK J 1/10W
R150 RK73FB2A684J CHIP R 680K J 1/10W
R151,152 RK73FB2A223J CHIP R 22K J 1/10M
R153 RK73FB2A473J CHIP R 47K J 1/10W
R154 RK73FB2A152J CHIP R 1.5K J 1/10W
R155 RK73FB2A243] CHIP R 24K J 1/10W
R156 RK73FB2A273J CHIP R 27K J  1/10W
R157 RK73FB2A223J CHIP R 22K J 1/10W
R158 RK73FB2A474] CHIP R 470K J 1/10W
R159 RK73FB2A561J CHIP R 560 J 1/10M
R160 RK73FB2A4T74J CHIP R AT0K J 1/10W
R161 RK73FB2A272J CHIP R 2.7K J 1/10M
R162 RK73FB2A153J CHIP R 15K J 1/10W
R163 RK73FB2A103J CHIP R 10K J 1/10W
R164 RK73FB2A153J CHIP R 15K J 1/10W
R165,166 RK73FB2A123J CHIP R 12K J 1/10W
R168 RK73FB2A102J CHIP R 1.0K J 1/10W
R173 RK73FB2A223J CHIP R 22K J 1/10W
R174,175 RK73FB2AB23J CHIP R 82K J 1/10W
R176,177 RK73FB2A683J CHIP R 68K J 1/10W
R180,181 RK73FB2A103J CHIP R 10K J 1/10W
R182 RK73FB2AB23J CHIP R B2K J 1/10W
R185 RK73FB2A103J CHIP R 10K J 1/10w
R186 RK73FB2A243J CHIP R 24K J 1/10W
R187 RK73FB2A273J CHIP R 27K J 1/10W
R200 RK73FB2A332J CHIP R 3. 3K J 1/10W
R201 RK73FB2A103J CHIP R 10K J 1/10%
R202 RK73FB2A472J CHIP R 4.7 J 1/10W

E: Scandinavia & Europe K:USA P:Canada  W:Europe ﬁl( ?[:-gg:{l-:; K
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% New Parts

Parts without Parts Ne. are not supplied.

Les articles non mentionnas dans le Parts No. ne sont pas fournis.

Teile ohne Parts No. werden nicht geliefert. TX-RX UNIT (X57-3570-11) : TK-931
Ref. No. |Address|New Parts No. Description Desti- Re-
Parts nation |marks
ZWMES |2 BE|H Hoa F 5 B R AR K &* M| =
R204,202 RK73FB2A223J CHIP R 22K J 1/10W
R2U% RK73FB2A104J CHIP R 100K J 1/10W
Rz208 RK73FB2A473J CHIP R 47K J 1/710W
RZ0Y9 RK73FB2A223J CHIP R 22K J 1/10W
R210 RK73FB2A102J CHIP R 1.0K J 1/10W
R211 ;212 RKT73FB2AAT2] CHIP R 4.7K J 1/10W
R2135,214 RK73FB2A102J CHIP R 1.0K J 1/10W
RO 202 RK73FB2A102] CHIP R 1.0K J 1/10W
R223 RK73FB2A102J CHIP R 1.0K J 1/10W
R224 RKT73FB2A472] CHIP R 4.7K J 1/10W
R22% RK73FB2A333J CHIP R 33K J 1/10W
R226 RK73FB2A101J CHIP R 100 J 1/10W
R22Y RK73FB2A123J CHIP R 12K J 1/10W
R228 RKT3FB2A104J CHIP R 100K J 1/10W
R229 RK73FB2A472J CHIP R 4.7K J 1/10W
RZ50 RKT3FB2A102J CHIP R 1.0K J  1/10W
R231 RKT73FB2A220J CHIP R 22 J 1/10W
R232 RKT73FB2A181J CHIP R 180 J 1/10W
H233 RK73FB2A103J CHIP R 10K J 1/10W
RZ234 RK73FB2A223) CHIP R 22K J 1/10W
R23%5,236 RK73FB2A101J CHIP R 100 J 1/10W
R237 RKT73FB2A473J CHIP R 47K J  1/10W
R238 RK73FB2A101J CHIP R 100 J 1/10W
R239 RK73FB2A223J CHIP R 22K J 1/10W
R240 RK73FB2A103J CHIP R 10K J 1/10W
R241 RK73FB2A4A70J CHIF R 47 J 1/10M
R242,243 RK73FB2Aa101J CHIP R 100 J 1/10W
R244 RK73FB2A183] CHIP R 18K J 1/10W
R24% RK73FB2A6B2J CHIP R 6.BK J 1/10W
RH2486 RK73FB2A470J CHIP R 47 J  1/10W
R247 RK73FB2A101J CHIP R 100 J 1/10W
R248 RK73FB2A102] CHIP R 1,0K J 1/10M
R249 | RK73FB2AD62J CHIP R 5. 6K J 1/10M
R2%0,251 RK73FB2A102J CHIP R 1.0K J 1/10W
R252 RK73FB2A1514J CHIFP R 150 J 1/10W
R253 RK73FB2A3%90J CHIP R 39 J 1/10W
R254 RK73FB2A151J CHIP R 150 J 1/10W
H256 RK73FB2AAT1J CHIP R 470 J 1/10W
R258 RK73FB2A104J CHIP R 100K J 1/10W
R300 RK73FB2AAT2] CHIP R 4.7K J  1/10W
R301 RK73FB2AAT3J CHIP R 477K J 1/10W
R302 ¥ |R92-1261-05 FIXED RESISTOR(150 0.5W)
R305, 306 RK73FB2A101J CHIP R 100 J 1/10M
RaUY RK73FB2A332J CHIP R 3.3K J 1/10W
R30e RK73FB2A6B1J CHIP R 680 J 1/10W
R399 RK73FB2A220) CHIP R 22 J 1/10W
R310 RK73FB2A223J CHIP R 22K J 1/10W
Rill RK73FB2A220J CHIP R 22 J 1/10W
R312 RK73FB2A102J CHIP R 1.0K J 1/10W
H313 RK73FB2A103J CHIP R 10K J 1/710W
R314 RK73FB2A223J CHIP R 22K J 1/10M
R400 RK73FB2A151J CHIP R 150 J 1/10W
RA01 RK73FB2A320J CHIP R 39 J 1/10W
RAD2 RK73FB2A151J CHIP R 150 J 1/10W%
Ra4a03, 404 R92-0699-09 SOLID 10 1/24
E: Scandinavia & Europe  K: USA P: Canada W:Europe K :TK-931 K

HK : TK-931(HD) K
U: PX[Far East, Hawai) T:England  M: Other Areas

58 UE : AAFES(Europe) X: Australia A\ indicates safety crifical components,




* New Parts

TK-931/931(HD)

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlonnas dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

TX-RX UNIT (X57-3570-11) : TK-931

Ref. No. Address |New Parts No. Description Desti- Re-
Parts nation |marks
ZHRES &I E | & B a4 F 5 B oa s/ R B s o @ fli#E
R406 RK73EB2A221J CHIP R 220 J 1/10%
R4D9 RK73EB2A221J CHIP R 220 J 1/10W
R410 RK73EB2B151J CHIP R 150 J 1/8W
RA11 RK73FB2A102J CHIP R 1.0K J 1/10W
R412,413 RK73FB24470J CHIP R 47 J 1/10W
R414 BK73FB2A164J CHIP R 160K J 1/10W
R415 RK73EB2B161J CHIP R 180 J 1/BW
R416 RK73FB24223] CHIP R 22K J 1/10W
R417,418 R92-1266-05 CHIP R 4.7K J 1/BW
R419 RK73FB2A473] CHIP R 47K J 1/10W
R420 RK73EB2B272] CHIP R 2. 7K J 1/8W
R421 RK73EB2B472J CHIP R 4,7K J 1/8W
R422 R92-1267-05 CHIP R 3.3K J 1/8W
R4 24 RK73FB2A473] CHIP R 47K J 1/10W
R425 RK73FB2A103J CHIP R 10K J 1/10W
R4A26 RK73FB2A392J CHIP R 3.9K J 1/10W
R427 RK73FB24102J CHLP R 1.0K J 1/10W
R428 ¥ |R92-1261-05 FIXED RESISTOR(150 0.5W)
R429-431 R92-1203-05 CHIP R 0.22 J1/2W
R4.32 RK73EB2B272J CHIP R 2.7K J 1/8W
R433 R92-1265-05 CHIP R 390 J 1/8W
VR1 ¥ |R12-4414-0% TRIMMING POT(50K)
VR100 ¥ |R12-6585-05 TRIMMING PET(47K)
VR101 ¥ |R12-6575-05 TRIMMING PET(1K)
VR102 ¥ |R12-65685-05 TRIMMING PET(47K)
VR200 ¥ |R12-6585-05 TRIMMING POT(47K)
VR400 ¥ [R12-6583-05 TRIMMING P®T(22K)
Wl R92-0670-05 CHIP R 0 MHM
W300 R92-0670-05 CHLP R 0 OHM
W301 R92-0670-05 CHIP R 0 ©HM
WaD1 R92-0670-05 CHIP R 0 ©HM
SW100 S31-1411-05 SLIDE SWITCH
D1 -5 155226 DIQDE
D100,101 155184 DIBDE
D103 t |RD20M-B1 ZENER D1®DE
D200 HSK277 CHIP DINDE
D201 155184 DIODE
D202 15V164 DIBDE
D203,204 1T33C VARACTBR DIGDE
D205,206 15vV128 DIBDE
D300 155184 DI®DE
D400 ¥ |ERZ-M10DK220 SERGE ABSORBER
D401 DSA3AL DIBDE
bao2 155184 DI®DE
D403 M1407 DIBDE
D404 MI308 DIVDE
D405 MI808 DIBDE
IC1 M51943BML 1C(SYSTEM RESET)
1c2 ¥ |[27C256QB-JBJ1 ICCEPROM)
IC3 ¥ |HD74HC373EP 1C(D TYPE LATCHES)
ICa ¥ |UPD78310G IC{MICROPRECESSHR)
ICS NMC93CSe8EN ICCIC(4K EEPREM))
IC100 ¥ [NJM7BLOSUA IC(VOLTAGE REGULATBR/+5V) KP
ESe ; . , y K :TK-931 K
sdneiaQEwps KUSA,  Prlanads  WiEurope HK : TK-931(HD) K
U: PX(Far East, Hawail) T:England  M: Other Areas

UE : AAFES(Europe)

X: Australia

A\ indicates safety critical components. 59




TK-931/931(HD)

»* New Parts

Parts without Parts No. are not supplied.

PARTS LIST

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

TX-RX UNIT (X57-3570-11) : TK-931

Teile ohne Parts No. werden nicht geliefert: LCD ASSY (B38-033X-05)
Ref. No. |Address |New Parts No. Description Desti- [Re-
Parts| nation |marks
EBES [ B §F B o E S B R B8 8 % )|
14101 UpCT7808BH IC(YOLTAGE REGULATOR/ +BV)
1102 UpCl1242H 1C(AF POWER AMPRIFIER?
1C103 * |M528B2FP IC(ELECTRONIC ATTENUATQR)
1C104-109 NJMASSBM IC(OP AMP X2
1C200 TC9174F IC(CM®S 1/0 EXPANDER)
10201 MB1SO1PF 1C(PLL)
LC203. TCAS66F IC(BILATERAL SWITCH)
1c204 TCASSBAF IC(SCHMITT TRIGGER)
1C300 MC3361D IC(FM 1IF SYSTEM)
1CADU ¥ |M57781 1C{PUWER MODULE:DRIVE)
1eant ¥ |MHWB820-3 IC{PUWER MODULE:FLINAL?
10402 NIM2904M 1C(OP AMP X2)
glrou 25811195 TRANSISTOR
H101 28C27124Y) TRANSISTER
giloo 25811195 TRANSISTOR
Q103 25813028 TRANSISTOR
Bi04 OSAL162(Y) TRANSISTOR
g109 DTC114EK DIGITAL TRANSISTOR
Q106,107 ¥ |DTC314ATK DIGITAL TRANSISTER
g108,109 DTC114EK DIGITAL TRANSISTOR
Q110 DTAL14EK DIGITAL TRANSISTOR
gi11 28D16245 TRANSISTOR
Q200 25C3356 TRANSISTER
Q21 ¥ |[DTC314TK DIGITAL TRANSISTOR
Q202,203 2SC3356 TRANSISTOR
Q204 2SA11620Y) TRANS1ISTER
9200 DTAL14EK DIGITAL TRANSISTER
Q206 JSKSOBNV(KS2) FET
Q207 25C3306 TRANSISTOR
Q300 28CA093 TRANSISTOR
Q301 3SK1B84(R) FET
[=Re18 )] 25K302(GR) FET
aa00 DTC114EK DIGITAL TRANSISTOR
Q401 ¥ |25B967(Q) TRANSISTOR
gan2 28C2712(Y) TRANSISTER
Has DTAL114EK DIGITAL TRANSISTER
TH10U ¥ [1%7-302-53008 THERMISTOR(3K)
TH4LU ¥ |157-203-55009 THERMISTOR{20K)
LCD ASS'Y (B38-033X-05) -0332 : TK-931(HD) -0333 : TK-931
[ | €92-00368-05 ELECTRO® 22UF 16WY
C2 =3 CK73FB1H103K CHIP C D.010UF K
Ca C92-0037-03 ELECTR® 10UF lewWy
o5 ¥ |(92-0036-05 ELECTRE 4. 7UF 16WV
Cé CK73FB1H103K CHIP C 0D.010UF K
7T -8 CK73EB1H473K CHIP C 0.047UF K
e -10 CK73FB1H103K CHIP C 0.010UF K
BTl C92-0004-05 CHIP-TAN 1.0UF 16WV
1 CC73FCH1IH&B1] CHIP C 6680PF J HE
CN] E40-5184-05 PIN CONNECTERC(T7P?
X1 L78-0043-0% CRYSTAL RESONATOR (4.194MHZ)
1 -2 RK73FB2A104J CHIP R 100K J 1/10W
K3 R92-0670-05 CHIP R 0 OHM
L2 -1 RK73FB2A473J CHIP R 47K J 1/10W
B: Scandinavia & Evrope K:USA P.Canada  W:Europe K :TK331 K

U PX(Far East, Hawaii)

60 UE : AAFES(Europe}

T:England
X: Australia

M: Other Areas

HK : TK-931(HD) K

M\ indicates safety crifical components.



 TK-931/931(HD)

P PARTS LIST
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht geliefert. LCD ASS'Y (B38-033X-05)

Ref. No. RddresslNew Parts No. Description Desti- |Re-
Parts - nation |marks
EZRES (L E | &K H s E = B e /8 B #® )| EE
R18 RK73FB2A224J CHIP R 220K J 1/10W
R19 -20 RK73FB2AAT73] CHIP R 47K J 1/10W
R21 RK73FB2A473J CHIP R 47K J 1/10%W |HK
R22 -2& RK73FB2A102] CHIP R 1.0K J 1/10M
R27 RK73FB2A223J CHIP R 22K J 1/10W
R28 RK73FB2A4R7J CHIP R 4.7 J 1/10M
R29 RK73FB2A153J CHIP R 15K J 1/10W
R30 RK73FB2A393J CHIP R 39K J 1/10W |HK
R31 -34 RK73FB2AA7T0J CHIP R 47 J 1/10W
R35 RK73FB2A471] CHIP R 470 J 1/10W
b1 155184 DIGDE
D2 155184 DIGDE
D3 -6 188226 DI@DE
D7 ¥ |RD18M-B2 ZENER DIGDE
1c1 ¥ |UPD75304GF-104 IC(MICROPROCESSOR)
Ic2 LC7582 1C(LCD DRIVER) HK
1C3 * |L7BMOST-FA IC(VOLTAGE REGULATBR/+5V)
ica TC4013BF IC(D FLIP-FLOF X2)
I1Cs M51943BML IC{SYSTEM RESET)
1Csé TCASUGY9F 1CCINVERTER GATE)>
TR1 25C2712(GR) TRANSISTER
3 - . ) § K :TK-931 K
E: Scandinavia & Europe  K: USA P:Canada  W:Europe |HK : TK-931(HD) K
U: PX(Far East, Hawai)  T:England  M: Other Areas
UE :AAFES(Erope)  X:Australia A\ indicates safety critical components.




TK-931/931(HD)

EXPLODED VIEW

CTomMmMoOOErR

M3 x 10

M2.6 x 10

M2.6 x 6 (Bi)

M3 x 8 (Bi) BLK

M4 x 8 (Bi) BLK

M3 x 5 (Br-Tap)

M3 x 10 (Br-Tap)
M3 x 8 (Bi-Tap) BLK
M3 x 8 (Br-Tap)

: N09-0626-04
: N09-2121-05
: N35-2606-46
: N35-3008-45
: N35-4008-45
: N87-3005-46
: N87-3010-46
: N89-3008-45
: N87-3008-46




12
Warranty card
(B46-0409-30)

36
Protection bag
(H25-0747-04)

34

Polystyrene foamed fixture
(H10-2694-02)

53
Microphone
(T91-0362-15)

PACKING

10
Instruction manual
(B62-0005-00)

31
Packing fixture
(H11-0838-04)

40
Mic hanger
(J19-1376-15)

' TK-931/931(HD)

50
Screw set
(N99-0321-05)

15
Curl cord
(E30-2089-08)

14
DC cord
(E30-2076-05)

Buffer
(H11-0839-04) : TK-931

Ground leadwire
(E30-2036-05)

35
Protection bag
(H25-0103-04)

Bracket

(J29-0418-03)

{(F05-1031-05) : TK-831
(F05-1531-05) : TK-831(HD)

33
Item carton box
(H52-0007-04)




TK-931/931(HD)

ADJUSTMENT

Test Equipment Required for Alignment

No. Test Equipment

Major Specifications

1 | Standard Signal Generator | Frequency Range

850 to 941MHz.

{DVM] Accuracy

(SSG}) Meodulation Frequency modulation and external modulation.
Output 01V to greater than Tm\y.
2 | Power Meter Input Impedance 5002
Operation Frequency 800 to 950MHz or more.
Measurement Capability Vicinity of 100W.
3 | Deviation Meter Frequency Range 800 to 950MHz.
4 | Digital VoIt Meter Measuring Range 110 10V DC.

High input impedance for minimumn circuit loading.

5 | Oscilloscope

DC through 30MHz.

High Sensitivity
Frequency Counter

Frequency Range
Frequency Stability

10Hz to 1000MHz.
0.2ppm or less.

7 | Ammeter 30A.
8 | AF Volt Meter Frequency Range B50Hz to 10kHz.
IAFVTVIM) Voltage Rangs 3mV to 3V.
9 | Audio Generator (AG) Frequency Rangs B0Hz to BkHz or more.
Output 0to 1V.
10 | Distortion Meter Capability 3% or less at 1kHz.
Input Level 50mV to 10Wrms.

11 | Voltmeter Measuring Range

Input Impedance

10 to 1.5V DC or less.
B50kEYV or greater.

12 | 4Q Dummy Load

Approx, 48, 3W.

13 | Regulated Power Supply

13.6V, approx. 30A (adjustable from 9 10 17 V).
Useful if ammeter equipped.

MIC connector
front view

Test cable for Microphone input

64

® The following test cables are recommended.

Rectangular plug
(E09-1571-05)

Crimp terminal

(E23-0613-05)
<12
9
- 8‘“0
(M sB HOOK
@ PTG 'B""’j G’Vo
@ r17 TO AG (M'C
@ wmica AF VTVM IM'CG 2=
® wmic ;
-~ 40/5W DUMMY
> PTT SW
(&) HOOK g |
T To GND
(RED) AFVTVM *
cuT Distortion [
meters SP

Test cable for Speaker output




ADJUSTMENT

The set has been adjusted for the frequencies shown in the following table.
When required, re-adjust them following the adjustment procedure to obtain the frequencies

you want in actual operation.
SW100 normal mode
GRP 1 GRP 2 GRP 3 GRP 4
SYS 1 | TX (MHz) 896.0250 899.0000 900.9875 901.4000
RX (MHz) 9356.0250 938.0000 939.9875 940.4000
TONE - - - -
SYS 2 | TX (MHz) 896.0000 899.0250 901.9000
RX (MHz) 935.0000 938.0250 940.9000
TONE - - -
SYS 3 | TX (MHz2) 938.0250 0938.0250 938.0250 938.0250
R¥ (MHz) 938.0250 938.0250 938.0250 938.0250
TONE QT 67.0 QT 88.5 ar 103.6 arT 1514
SYS 4 | TX (MHz) 938.0280 938.0250 938.0250 938.0250
. R¥X (MHz) 938.0250 938.0250 938.0250 938.0250
TONE DQT 023N DQT 458N DQT 754N QT 210.7
SYS 5 | TX (MHz) 897.2500 900.3000 936.7500 900.8000
RX (MHz) 936.2500 939.3000 936.7500 900.8000
TONE - - - -
SYS6 | LTR CH121D247 CH121D247 CH121D247 CH121D247
| HOMECH12 CH18ID167 CH18ID167 CH18ID167 CH18ID167
D 45 47 49 46
' SW100 test mode
GRP 1 GRP 2 GRP 3 GRP 4 GRP &
SYS 1 | TX(MHz) 896.0000 896.0000 896.0000 896.0000 896.0000
RX (MHz) 935.0000 935.0000 935.0000 935.0000 935.0000
TONE - Qart 100.0 DQT 065N LTR 100Hz square wave
SYS 2 | TX (MHz) 896.0250 896.0260 896.0250 896.0250 896.0250
RX (MHz} 935.0250 935.0250 935.0250 935.0250 935.0250
TONE - QT 100.0 DQT 065N LTR 100Hz square wave
SYS 3 | TX (MHz) 899.0000 899.0000 899.0000 B899.0000 899.0000
RX (MHz) 938.0000 938.0000 938.0000 938.0000 938.0000
TONE - QT 100.0 DQT 065N LTR 100Hz square wave
SYS 4 | TX (MHz) 899.0250 899.0250 899.0250 899.0250 899.0250
RX (MHz} 938.0250 938.0280 938.0250 938.0250 938.0250
S TONE - QT 100.0 DQT 065N LTR 100Hz square wave
SYS 5 | TX (MHz) 900.9875 900.9875 900.9875 900.9875 900.9875
RX (MHz) 939.9875 939.9875 939:9875 939.9875 939.9875
TONE - QT 100.0 DQT 06BN LTR 100Hz square wave
SYS B | TX (MHz) 901.4000 901.4000 501.4000 901.4000 901.4000
RX (MHz) 940.4000 940.4000 940.4000 940.4000 940.4000
TONE - QT 100.0 DQT 065N LTR 100Hz square wave
J SYS 7 | TX (MHz) 901.9000 901.8000 901.9000 901.8000 901.9000
RX (MHz) 940.9000 940.9000 940.9000 940.9000 940.9000
TONE - QT 100.0 DQT 065N LTR 100Hz square wave

TK-931/931(HD)
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TK-931/931(HD)

ADJUSTMENT

Test mode

The TK-931 and TK-931(HD) transceivers have a test
mode. To enter the test mode, set button SW100 on
the TX-RX unit to the TEST position. When the power
is buttoned on with the button set to this position, the
test mode is entered. To exit the test mode, reset the
button to the NORMAL position, and turn the power
off and then back on again. The mode will not be
changed merely by resetting the switch. The following
functions are available in the test mode.

« SYSTEM button
The SYSTEM button is used to select up to eight
preprogrammed test frequencies.

« GROUP button
The following modulation signals can be selected :

Group Modulation

No modulation

QT (100Hz) tone
DQT (065N) code
Trunked format data
100Hz square wave

O = WM =

In the test mode, only encoding is possible, not
decoding.

+ Squelch
In the test mode, the receiver operates with carrier
squelch only.

* A button

When the A button is pressed in the test mode, the
transmitter enters the talk-around mode to transmit
with the receive frequency, and the Auxiliary indicator
lights.

« SCAN button

If the SCAN button is pressed in the test mode, the
carrier squelch is defeated. If there is no signal, noise
is output by the speaker and the BUSY indicator lights.

¢ Transmitter

The transmitter is keyed using the microphone PTT
button. The modulation signal selected with the
GROUP button is transmitted.




ADJUSTMENT

Adjustment Location

Top view

Front panel view

"
LV
TX-RX UNIT
VR400 VR401 : TK-931(HD) ONLY
o L300 L301 L302
Tc300 ) @99 Lsé
TP200
TEST O i 1
7200
sw100 Q 1 &
NORMAL 112
:
8858 i ﬁ B
EERE IC5  IC6
L N
ppppp ( J
O \ 1 - ”
I.— \[[— _]J
B EEE =-
3| | ) <) (B 6. /]
8
S A

TK-931/931(HD)
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TK-931/931(HD)

ADJUSTMENT

Alignment
Measurement Adjustment
It Conditi W Specifications/Remarks
o ondition equment | Unit | Terminal | Unit | Parts Method
1. Setting 1) Connect the power cable
to the rear panel.
TA-RX unit SW100 Ammeter
. TEST MODE Dc_'r r3_,6\.." E:f*m
Power SW:ON o [
—groon+ @) @Q'*
I [ ]
o )
I e
P Power meter
AG AF VTVM -

[~
=

2~
t O |Sy=

5w

T Deviation
meter

BEINEIEE] .
%@

Freq’
counter

R}

4V

(Channel with lowest
TXfreq', and channel with
highest TX freq)

PTT: ON

4} A SW : ON

51 CH:SYS1, 4, 7
GRP 1
PTT : ON

2. PLL lock 1) CH : 8YS 3 (938MHz) DVM TX-RX | TP200 |[TX-RBX |L202 +0.1V
voltage GRP 1 Power meter
2) CH :SYS 1 (935MHz) Check 1.0V or more.
GRP 1
3} CH : SYS 7 (940.9MHz) 7.0V or less.
GRP 1
4) CH:SYS 1, GRP1 1.0V or more.
A SW: ON
PTT: ON
5 CH:SYS7, GRP 1 7.0V or less.
PTT: ON
6) A SW: OFF
3. Frequency | 1) CH:Channel with TX freq’. |Power meter| Rear [ANT TX-RX [Z200 |Freq' adj. of TX. +50Hz
adjustment PTT: ON f. counter | panel
2) CH : Check other channel Check
PTT: ON
4. Power 1) CH:SYS4, GRP1 Power meter| Rear | ANT TX-BX | VR400 | MAX CW. 16.5W or more : TK-831
adjustment (Channel with TX center freq')| Ammeter | panel 33W or more : TK-931(HD)
PTT: ON MAX CCW. AW or less : TK-931
12Wor less : TK-831(HD)
16W ; TK-931 £1W
31W: TK-931(HD) |85Aor less : TK931
12A or less : TK-931(HD)
2) PTT: ON VR401 | 5.BA : TK-931(HD)
ANT : Short only
3)CH:8YS1, 7 Check 12~18W less than : TK-931
GRP 1 24~36W less than : TK-331(HD}

B5A or less : TK-931
12A or less : TK-931(HD)

10~18W less than : TK-331
20~36W less than : TK-931(HD)

8] A SW : OFF
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ADJUSTMENT

TK-931/931(HD)

Measurement Adjustment
Item Condition - Ii.:;sr;} - Unit | Terminal | Unit: | Porss Method Specifications/Remarks
5. Maximum | 1) Connect AGto the MIC Power meter | Rear | ANT TX-RX | VR100 | £1.7kHz +100Hz
deviation terminal. Deviation | panel Adjust one more
adjustment AG : 1kHz/100mV meter than the other by
Deviation meter filter AFVTVM switching between
LPF : 20kHz AG -Pand +P.
HPF : 50Hz Oscilloscope
De-emphasis : OFF
CH:5YS4, GRP1
PTT: ON
6. MIC 1) AG : 1kHz/2 5mV VR101 | £0.75kHz +100Hz
sensitivity Deviation meter filter
adjustment LPF : 3kHz
HPF : 50Hz
De-emphasis : 750us (P-P)/2
PTT: ON
7.DQT 1) MIC input : OFF VR200 | Make the de-
waveform Deviation meter filter modulation wave-
correction LPF : 3kHz form neat. J I I_
HPF : OFF
De-emphasis : OFF
CH:5Y54, GRPS
PTT : ON
8 LTR 1) MIC input : OFF VR102 | +£0.75kHz +100Hz
maximum Deviation meter filter
deviation LPF: 3kHz
HPF : OFF
De-emphasis : 750us (P-P)/2
CH:5Y54, GRP4
PTT: ON
9. Tone 1) MIC input : OFF Power meter | Rear | ANT Check 0.4~0.65kHz
deviation CH:SYS 4, GRP2 Deviation | panel
(QT/CTCSS) PTT:ON meter
10. Sensitivity |1) CH:SYS4, GRP 1 S5G Rear |ACC
adjustment (Channel with RX center AFVTVM | panel | [EXT.SP)
freq' (fRvil) Distortion
SCAN SW : ON (BUSY) meter -
Oscilloscope

2) SSGfreq' : fam
Output
: —10dBy/0.32uV/~117dBm
MOD : TkHz
DEV : £2.5kHz

3) SSG output
: —BdB/0.5pV/~113dBm
MOD : TkHz
DEV : +2.5kHz

4) SSG output
: ~10dBy/0.32,V/~117dBm
MQD : OFF

Distortion meter

SSG

TX-RX

L304 | Adjust for maximum
302 | AF output.
L300 | Adjust for minimum
L3071 | distortion.
TC300 | Adjust for minimum

noise.
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TK-931/931(HD)

ADJUSTMENT

Item

Condition

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

5) SSG output

: =10dBu/0.32p/~117dBm
MQOD : 1kHz
DEV : £1.5kHz

6)CH:SYS2, 6
GRP 1
{Channel with lowset RX
freq' (fAL), and channel
with highest BX freq" (faH))
SSGfreq' : fAL and fRH
Output
© =10dBy/0.324/~117dBm
MOD : 1kHz
DEV : +1.5kHz

SSG
AFVTVM
Distortion
meter
Oscilloscope

Rear
panel

ACC
(EXT.SP)

Check

SINAD 12dB or more.

Check

SINAD 12dB or more.

11. Squelch
adjustment

1) CH :8YS4, GRP1
SSG freq' : fAM
Qutput : Value when 3dB
is subtracted from
the sensitivity
value of 12dB
SIAND.
MQD : TkHz
DEV : £1.5kHz
SCAN SW : OFF

2) SSG output
. —11dBw/0.28pV/~118dBm

SS8G
AFVTVM
Oscilloscope

Rear
panel

EXT.SP

TX-BX

VR1

Set to threshold
point.

Check

Squelch open.

12. Signaling
squelch
(QT/CTCSS)

1) Power SW : OFF
SW100 : NORMAL mode

2) Power SW:ON

3) CH : Set the channel selector
to the channel with which QT
(CTCSS) is used.

SSG freq' : Set it to the
freq' of the channel
mentioned above.

Qutput
+ =10dByy/0.32uV/~117dBm

4) SSG MOD SW : EXT MOD
AGT freq” : 1kHz
AG2 freq' : QT tone freq’

5) AGT : Power switch OFF
AG2 output : Adjust the
output level of AG2
so that SSG deviation
becomes 0.35kHz.

6) AG1 : Power switch ON
AG1 output : Adjust the
output level of AGI
so that SSG deviation
becomes 1.85kHz.
{i.e., QT tone frequency/
0.35kHz deviation,
+1kHz/1.5kHz dewiation)
MIC hook : ON hook

AG1
1kHz

AG2
QT tone
freq'

oK
10K
EXT.
MOD
SS

1

G

louTt

Rear
panel

EXT.SP

Check

Open.

70




TK-931/931(HD)

TERMINAL FUNCTIONS

Connector
No.

Terminal
No.

Terminal
Mame

Terminal Function

Connector
Mo.

Terminal
No.

Terminal
Name

Terminal Function

TX-RX UNIT (X57-3560-11/X57-3570-11)

LCD ASS'Y (B38-0332-05/B32-0333-05)

CN1 1 PS Power switch control signal IN.
2 5B Power QUT after power switch.
3 GN GND.
4 MT Serial control signal OUT to display assy.
5 MR Serial control signal IN from display ass'y.
(5 HE (EXT) Hook signal OUT. [normally shortad)
7 PE (EXT) PTT signal OUT. {normally open)
8 HK HOOK (microphone hook) signal IN.
9 MC MIC signal IN.
10 MG MIC GND.
1" PT PTT signal IN,
12 GN GND.
13 SB Power OUT after power switch.
14 SG GND for speaker.
15 SO OUT for speaker.
CiN2 1A HK HOOK (microphone hook) signal M.
28 MG MIC GND.
3A NC Reserved INJOUT terminal.
a4 PS Power switch control signal IN for
remote control.
54 MC MIC signal IN,
BA GN GND.
TA SB Power OUT after power switch.
8A PT PTT signal IN.
1B Sl IN for internal speaker.
2B HMN Signal OUT for horn relay drive.
3B PE (EXT) PTT signal OUT for remote
contrel. (normally open)
48 SO QUT for external speaker.
5B HE {EXT) HOOK signal OUT for remote
control. {normally shorted)
6B MR Serial control signal IN for remote contral.
7B MT Serial control signal OUT for remote control.
8B NC Not connected.
CN3 1 SPO OUT for internal speaker.
2 SPG GND for internal speaker.
CN4 1 HK HOOK (microphone hook) signal OUT.
2 MC MIC signal OUT.
3 MG MIC GND.
4 PT PTT signal OUT.
5 GN GND.
6 SB Power IN after power switch.
7 SG GND for speaker.
8 SO IN for internal speaker.
J1 1 SB Power QUT after power switch.
2 PTT-GND | PTT GND.
3 PTT PTT signal IN.
4 MIC-GND | MIC GND.
5 MIC MIC signal IN.
6 HOOK | HOOK (microphone hook) signal IM.

CN1 1 POWER SW | Power switch control signal OQUT.
2 5B Power IN after power switch.
3 GND GND.
4 MTX Serial control signal IN from TX-RX unit.
5 MRX Serial control signal OUT to TX-RX unit.
5] HOOK (EXT) | (EXT) HOOK signal IN.
7 PTT (EXT) | (EXT) PTT signal IN.
EXTERNAL CONNECTION
J2 ANT N-type coaxial connector for ANT connection.
J3 1 +B 13.6V power IN.
2 GND GND.
J4 1 HOOK | HOOQK (microphone hook) signal IN.
|Acces- GND — ON HOOK, OPEN — OFF HODK
sory 2 MIC-GND | MIC GND.
tonnec- 3 SPARE | Reserved INJOUT terminal (Not used).
tor) 4 | POWER SW | Power switch control signal IN for
remote control.
GND — Power ON, OPEN — Power OFF
5 MIC MIC signal IN.
Standard modulation at 600€, 5mV.
5} GND GND ({for DC and SP OUTL
7 SB Power OUT after power switch
(+13.6V, 1A max.}).
8 PTT PTT signal IN. GND — TX, OPEN — RX
9 SP-IN IN for internal speaker.
Normally connected to No. 12 (SP-OUT) at Js.
10 HORN | Signal OUT for hom relay drive {open
collector). Low |level during hom drive;
max. sink current 800mA.
11 PTT (EXT] | (EXT) PTT signal OUT for remote
control. (normally open)
12 | SP-QUT | QUT for external speaker.
13 | HOOK (EXT} | (EXT) HOOK signal OUT for remote
control. (normally closed)
14 IMRX Serial contral signal IN for remote control.
15 MTX Serial control signal OUT for remote control.

1




A _ e CSORRRR NGNS 00 | SDpC by
TK-931 pc BoARD VIEWS

TX-RX UNIT (X57-3570-1‘i) Component side view

27C256Q-JBJ1 NJM2904M
27C256QB-JBJ1 NJM4558M

: Component side
7 : Foil side

TC401310G HD74HC373FP uPD78310G wPD75304GF-104

DTC314TK
DTAT14EK
25A1162

D
2SC2712 &7 ‘m
25C3356 ¢ 4 e g &

72




25C4093

LCD ASS'Y (B38-0333-05)
Foil side view

25B967
L78MO5T-FA

25B1119S
25B 13028

2

M51943BML
NJM78LOSUA

B e T | | isaskehan
P u el A e

VREF

GND
Vin

e E e TR

NJM78MLOBVA

I_-._'_

sEEEAES

O

NMC93CSE6EN
5

27C256Q-JBJ1 NJM2904M
TeRMaIE 27C256QB-JBJ1 TC4S66F NJM4558M MB1501PF :

DTC314TK
DTA114EK 3SK184 M5282FP

2S5A1162 5 6
25C2712
258C3356




m—Signal line == mm mm == Control line == Common DC line

ICI [ T75304G6F-104 I_ — — — — — —— — — — — TX~-RX
IC3 L7BOS5TFA T e e s — — — — —
fcq 1TC4013BF l
C5 ©M51943BML VA L e =
1C6 :TC4569F X @ e L58 704
TRI :25¢27i2 l ggi;::/'-—
"=
D1,2 [lIssie4 I r'gg:
D3%6 :iss226 T ) CEauaT) 5 =B
D7  :RDIBM-B2 BUSY I L "Icm
=] i
3 "
— — — — — — — — — J A I & v
CALL e W) |
' R TLTLY
Ed 3 F FF = o
= e P
__OSWZ -L-(}; ? 3 = : : El= E 3 Iy = M = M M w0 W R @@ 2 = I I 0208 3
i P3Eisiisaiac: 1R e |
S o P R I £ @ —————1C201 wmeisoirr
STSTEMIUP) H |
e = T | < e s
SWE —l— STEMIDOWN i B e l —FL ic] 0:: FI]_’; T | RE2e 4T
f 4 b i ) e " ]
| — Gaoumupa BALANCE} 7200 wais| 2l & §l§ | Wien enof® - 0201 i
(5] ' veXo BLELE Hee  ooff 2n s
SWT GROUHDOWNI | | §:‘ 5= HIEFE] [ (— ] uolo
[ —( 6 M S Zip—iuon  our| 83 (8|8 = 3
| sws o T i A e o P T :
1 o - GHD _l_ {2 — Lo O osc ouT n® |+ o
sSW9 = ux l 3z 3 R2z2 K "on osc ==, 3_
e a k) =¥ @ I h kst [iF) Tl =7
- I _____ o e & :E'qug?r
‘. | ciz (DoP y
I I I I i Q100 \
R 2s81I9s
/9_\ w B 3 WA LLE Icioo 1
.S 4.0v A LTI 1 ] , NIMTBLOSUA ﬁ.ﬁ? l:'g’I(
| L3 LED & R3z2 a7 [ 5y W
" UNIT A RIL,, 47 = y z T IN I\'r Ts aa\-
I - 2.0/ 12 L B4 3 l g- ¥ sno_ |85 zscenzm sc?
Nasev 1cl | I R | ol 82 #
TH304GF = |04 H | e S Qlos
= H P & el I -
Pam:ncsrvlc = 1211 e 4,989, L rigz [ cioy [ciza RLAER = ::cl”?;) gz
‘ R4 LEK |47 1ev| o1 KKz = ==
2 \ i ﬁt‘_}&"ﬂ!"'rl ATK | K 2
58| {
| ono fof: gol 8+ | S = o [ 1 1clol Bt k 'ﬁk - £ :m -
mle] | Bpafer T go el Bl - 2 azagn | [ || [¥] agponion
i [ 1278y ri-1 I TN 25811088 i :
i HOOKIEXT) [of= 2 W DT DIl 155184 ~==Z 1+t . IN  ouT
i PTTIEXT) o 1 Y e o z l T s I " J_ il RIOY 104 T
| ROl coha: 300y o Ica T 119 = 2=0e | 25: 7K 47K 2
' -B2 a7 ey n_l;l'iv_l TC4013BF I. :Jllﬁgzaza a I J‘ A &
H ate | = 2 T1T.36V v )
i~ S voob L % I " is.ozv wlelzly 8 Sm0m: i Hamas
- P =2 ue .
I 2 O, S i U TR 5 ] Haws 100
cLocki T2 fiE 5 I I 47K 857282 mos TEas — 1H4EK i
RESETI CLI | 15+ Txx=%
l 1t patal RESETZ] ri“' D4 x| Q103 A -
o Lol P mﬂz: i HErl H l | 25813028 2sane2ir) f‘;f’__f:f\":!‘_" )
wss  sET2 L 13 1 L 2 e :
I i el I ca L2 = ~ alsamiz| 2 x o = 3 58 Riso  coal
: ¥ D2 issiaa = '°=17 2 |
I £
I A e BF-="5E] 2.73% ~ . , = 1¢ g L
3 -m ot  wssls B 4,39y 103 I =
4 i iciz . lox | 1C5 1cios [ wszeare @ il Jdwouwriy.s X ICI02 pecizazw
SWI a L°'<}—'I—I nas | FEe rt Wai9438ML EB 0L e ]
-——i [_JL\"M "E|L 1ce z-—-I*E :ssD;?g: 3:1 5 :L"/QPIJ-\]; W ouTPUT
- —j — il =R : Wk 2 E i >
- rr LE"" ® r1io QUﬁl _‘._,\
I e
k. T S e — — — — — — — — — — — — —Il = 2 caz‘s_*“-l [l 2 3 4
e e e — . — — — — — — — — 4@3.\ 2 &
i cio | 3| . K
\ | 1Clo4 1CI06 | \ RTUR S > — & :"“ L3
439V RIT  4TK 1 - ®
cizi cizs RIS — - § g:___ g

{ - 27K cz4 022
o

T NI
F n -f\}-"iv = .
a.3my A R20(_ by © = th
Ll Ok 8 1 h E
T 1 Qlog
Diol 2

DTES14TK
88.5H

o
MUTE 24TV
_OFF_ 002V

KHr  TONE B8.5H

e €
57 joo e, ]
R:id.23¥ \
ceo | n?,l.lfu 63 g;:g
r’Is ‘ . NS & | murs | miza —1F
? 2 B 5 B2K| 82w nlrs“ 22K
3k [, =
" = IClog - =

3« .
B 1 E :
T @
1 l= " (2/2) Eé’ o l;a : 1z oK1
I\ L1 ; E; 3.20v) | "m‘mu NIM 35580 wE 1Clo8 +E

(1/2) wamassam HAMAS5EM

By

cl48
3

|
|
|
|
|
|
|
|

47
-

o l [1:0.084v
\ | LE NS

‘B I____ ICIO7 ICI0B [CI09
A

— — — — — — — — — —




T

0

BN < s s B b N S RS P
SCHEMATIC DIAGRAM | K-931

e e P ey — — s — e e e — — — — s — — e — —
I1C400Q wsTTe) 1C401 MHWB20-3 -I
7
.n .
x = I £8% RiEN e o |
- o . —_ | s 810 [i1] peor Lt 2 3 4 5 436
L 'g}‘ o E'EI _“__rl !0“23032! .94V cage DEO?/,_/‘F.O, 29 ate
2 3 ISVIE
a5 y b - L/ N 8 ‘sa ) ANT
xl [ 17 =
85 Eé §§ %:E [casz 253356 24 :' g g 8o |+ 351;&155 2@ |+
"y ax = i ik ! [ ——— | 257 Fa~ S?IU‘ISQ 3’;
e 86 i €234 TITTY L Ll .
L200 L Feed! Q207 |4 : 2
L == 2503396 e cad s s J_« .
= 0.8TV m ’ o | -, i =k
] - W x| oklog o
" |w 5o REAT 27K a4 kﬁ" 39 =
3 o 58 e k! Q401 S
= J‘E H'auazﬂ 5V 23896710 o
[C201 weisoirF - B
£a. 2D e lu Q402 = J g8
c241 2p Lz e Eh S¥TES 2BCATIAYY I Te 1234y Q403 400 ®
slcu: le! db Y B =f2 T!a.02¢ %5 Vg S REI3.58V DTANEK 4] Yo
o R224 47K 7 i RI3.T4V o i 2 riz.eav 7 26 a2 DTCH4ER . )
4 2 g Helio e 32 t 85,65 2 e l" - -
5 D201 Lo " £ #27e ' B Risiev  Lex 5 21243 L 43
s 55184 TH O ] f ot z R b = bt
" ¢ L izsov | EE 1¢402 & aT% 8
2 & ioW 2/2) i8=lro o | Foighi
o === NuMzecaMT I T 2D A o D400
L B gﬁ@ IZS ERZ-MIODK220
o he J4 J5
=
L3
J [i MTX—1O15 Ql4 013
nx
r EE MR X —¢
TCASBEAF — HOOK(E X T1—
- 5B SP— QUT =) |2 1 (] 12 Ol
88 PTTIEXTI—]
1D HORN—
- B T 9
— = = | 4 == 3 o
e o caaal.onl = XF300 59T 58—
|—| Q302 39, 0375MH2 748v Q301 :LE& m sND——O & Ta 4
Hipaeen e Rias o sy t2/2) tirzi LTI B Mic—
Azl 55T L
i | i o e 1K =E$ L302 [T | } Fean - FoReR =
Ta P 3 02 1
ICI06 x| Ll ICI0B ﬁ S |7 =] mc—nun——?
S AV (2/2) : “L il Hed! g 3 Hoox—]
¢ RIZS 330K : F 5 L T I 1 = z -
/ g i S R 3 2 [ 2l
& | piez [Homassan IC“M-".JW‘Usw ciza 2 - § 8
10k | 5 Rize (2/2) N .03 L |, e
r | ok 2 R"r"? 3 g Sal — s
okl 1z I e NZ by -
] 2 1
2 = ae ciTz  100P
*] _"_]
o b - L Pt L] MTX
wo o \ HIMESSEM 73 10oF
== R e v ] Py R P!
Jlguz IU* v QloB ICIOS o &8
1 prciaex 1 2/2) w= H R AL 5 ] VoL WD | e
2haa —¥ i =74 2501624 gi -CONT -
ITIIT |
o m 1 E§ 5C ST R35 1K —iiar C el se HOOK [EXTI
ANT 1 MO TOK } et | L il T
IHFUT SIGNAL | * : —=ie | a8
SP-0OUT
oK ;e =9- DIOO Al [ ] o a e 13 M ciT4  100P
aloe | = 155184 TTT S Ty — P
3
. DTCI4EK gm 14 _ m]- A o o= R, PTTIEXT}
- el ik GND DEEEREHE R E REE —
L DY B @ e - ) sof o, o uBleLliesm ez L HORN
' ewoureur = 2 ICI02 prciz4ze T ES 1 L. 53 FR-E L e - ci4l 001
g IKkHt T T fd n L a D3 it nH '
tag_f\{.-- ram = - r L1 N = ] oill SP-1IN
e EEDY 55l os =T CI63 100F o
5 7 214 56 28 D >
Rilg 2H ] 2K £a PTT
- o o 12 ADT——— IC4 p—h—t—1 10 H Ci40 .00
5 gl & 3 IC3 815 POTE3I0G < —
o 2| & & s t] Ta
AFO E 4 4 HDT4HC3T3FP _ s8
e ‘:I 5 g | " i
= o r) e SPGB
x ~ et ™~ " Py Y *~ LizTt A GND
= s Ass—o7 G0 [ b Cig4 100F
e . e Liver2los 2lar ol —i ki
B = pUﬂl“” Ak Lisn—Hos Elar pzft hit == s
3 g % 2= ] 1
g'E Qlos aw ::L.-P\:.: T & [r3 “Lm 2 r] i aa
3 DTCIIATE n Has— 03 2 —57 12¥ 2 POWER W
88,5 Hz bao—2o2 = = '4 8
A o =
i O a—3o, -...I‘ Ll e nef ~ |+ EY
- ﬂl o il 3 18] — ) = A NC
se ? L= v H 4 oo ar —qa7 or 5 CI68 100F
7 , ™ 8 D2 D
s [Toe = A Tx “”El 0 1ce _"..:u ”I'; iss228 185226 O — g MIC =GND
Ox - -— g \_} = o AT 2725608 - BT t —
oS 12 o g.lgul& ok S fu'iuqz‘;z ?clbglv MIC SENS " wrc inpuT 5‘n-xv|<p- — re1 raa £ L}
oy = _ ¥ (L —i ”_,L ’_,-' - = {24} c4 [ l ! ] 1 : [ HOOK
& ciss wx | c1%0 toP : 251 01 (b ] xR R Xl i T -
4 i Eﬂ-_i —i 26 -] . i 5':‘?55 s T 4Tk Ly
i 1] e b
R4 ® & o
2K | RITI 22K 22K 3:-5 " 7 0d :3: I
=27 § 1clo7 HE Ic5 3 i W W [ resr
s 12/2) E3 !I: F 3 nMco3csesEN T 5 [ MoDE
U/2) mimassam —1 = = = !
55 : 2 & T2 .
= o5 £ = !
2% Lt gxl 52 £ Fe ] 1 : LJd TEST
S 253 SW100
L 1 a re rtl
: % iZip3 4,28V o5 : 1
a e ok | oafan wk|_e I X 1 155228 185228 I
gg ES g8 §e |58 Eg HE R |_3‘_; L 3
et R T 171 iiig * |
= ] o D =]
jdbdS oM bdbd bi 11T\ §89% ? I - )
™~ 18 14 i3 12 1" o ls 2 ] * <
|—-—| s _).___...__.________.___________...___.._______..____.___-—J

r
aN
s8
PE

3
wi " Lt ; 78




|
(=

TK-931(HD) scHemATIC DIAGRAM

LCD ASS’
) Y (538 -0332- 05) TX=-RX UNIT (X57-3560-11)(A/2
IC1 -75304GF-104 _QDP — —— — — — — — — — — — — — — — — — — — — — — — — — — — — — —
IC2 :LCT582 I TAIG.OIV  Net TA D191V 3 —
I1c3 :LTﬂMCISTFA l Rzl | mooo  CT
. MOD K | 33K
T Nz N2 N2 2L N2 N2 N2 N2 E e
IC5 I M51943BML | mal gx| oo | me0e g, /
I1C6 . TC4569F I / \ / .~ ’ \ ceo0 .ol | SSI ped-1 §§ AT Y
TR S 2sc2Ti2 / ’ / \’ / " ’/ \' ’/ \’ . v , S0 [ e 1 8=
2 [155184 & I1C200 Tcuiver =¥
18 i - B mo Q201 =
D3~6 155226 BUSY 872 | ﬁ?l DTCII4TH gg 25
DT -RDIBM-B2 <78 a "NI T8 i
./ s alel™ 3 Lk P
— — — —— . e — — , , ' = ~orz cK i2 K I’
CAI_I_ e’ a oors sibay
ElE|E HEE ' ' Hoea  sof?
swp . PRETF] o] o e G Ry Hove  opoftiasles |
T | &l i l-w-cnmenormpre-srseerar g R IE8ERARFNATR 288 D IR B ERREEE R0 D eT e “«“*I
[VOLUMEICTWI]] F Eo 000000020680 9000eold00EsEEEEE BB R b - A A A A A e e 5. = Ll
| SW3 g5y [PONED NE N ZEgcEgioeBEoBiEii BB s so IR REERREREERdNEEaEREE N e
1 SYSTEMIUP) 16 N
SWE et 4 T
E {3 16K s
SYSTEMIDOWMN ‘
SW5 b _ — MM ow s @ e DT - My 0w e @M% 00 uo@ " o @ - Nm g N - - m o Q. -
R - — & h . o a0, S, o e A b B e, v e L e = TTTYTT‘(T‘{:QYHT:":T‘CYJ’_ T??lﬁﬁ';??i';;f';;f'i;;?? I‘ 1200
SW6 —|——
< o | 4 s = g VCXO0
]
[GROUFIDOWN]] « .
I SWT = e E.;_. -
GHD VEC i
S . p . A l ‘ - GND OF OSC OUT
55 i TITITEIT TIIIINY - = ( .
SW9 =i 8x 8
E 83 3 | s¥
| SWIO ke .98V BT ﬁ| L R TR T T B W = T T LT =] E‘[ J ﬂ[ﬁ o & l@[ RS J ﬁw @l @ e |
18 N MmN o— o = O o ® F B D ow o N o= O = ] - IR -] R —
B, o s 3rzacaBinaREREREEigInE O E AR R R T
e e Moo R S siof 22—
Oy 4.96v E vLe! 59 1240 i 110
L3 aov |2 /_ fra A i ey NJM TALOSU A
- - . - 58 F—i a ¥
LED ~ Adg AT 4 P40 sTEE— 8 , - ur N
: Uttl;T ' 4 R33 47 par PP LB | | 39 +'=J_ i numaawz o
a0y, |8 R34, 47 Paz ssl s e §I rL
\3.98v Fas ICI 9N LT Icz2 5
T5304GF - 104 LCTSB2 1CI06 s
ON 10.00Y 12 TOx
[T 15, 4889 yag (172 =27
pomen sw o} 2l TEMOSTEA E i L
sa|ol2 L | T I ! g izl 330K
GND o £ ¥ o B = | ez [namassen
o [of 4 % SaF 2 %GZ: s e PR | l 13,04V o
5 | = T \ :
WRX ERY 25011195,
nooktexT oSy 2 o D7 D| issigs 12.TSV r-} %l LW P F'> £y 51
rremlglts 1] 11—t 3o 8 s el Leo |2500L | BY &
ROIBM 5. e - W mue 2z 3a ®E oy 2 “ T ; &
I L JCw [ 13103 $32:28888E28uas 1 T s g] §l
£ 3 = r = = 0
AR N P s o E EEEEEEEEEEEE I o AN T
I | 1w Lefg, a2 T RS 47K ! [ EogEg o SI L1
escariz [ Fod| 20 oo T2 H ! H — | a gkmm ——
Hepsert cLockg q_lsszzs :{ ® | ITxE “
1k loatal RESETZ 568 5 | = Qio3 anNT 1
es o =@E b LBleeri oataz R _, | |- | 25813025 INEUT
) T I 1 L mE |
l 155164 I i ki 8 :_= sax [l i | 2= e ) e = w o ow =
r:"" D2 ! ‘0.4.,. - Te— . [ T 2 MBIS4XBML e el
I "4 i2 1k ﬁ s
ks J | T | Lessw 1e103 1
‘ Low 155226 |1 Icios MEANEER: T
3 nﬁ(s FES DGI‘ [ 8 I
L0 2 L 2 :
| d | . L ;
J -
=
—— — — — — — — — — — — — — — — J a F] 4 £ i =
L e 5.83V ) 3 5 of
2 Iclo4 1Cl06 ) L 5
a3 Lar s |* o
a2 ci23 Rug Wr 3
M o 2.TK 24 .02z ——s .
! AN =
\VARY S =
i a1 Qloe
H DTCSI4TK
|1 88, 5H:
N e
| sc \PL ot
=t e
g -
Ox ]
I e
w Ep8
i
(X57-3560-11) | S rrsr R
3 82K | RITS 22K 54
(B/2) - 7*: BEL3 o | 4 Rl % 2 Ei
Eh
| l ol (2/2) g; 1CI09 -'G§ s -5 12}02]
| : 2| foy | numassen (1/2) it 5 [
| Z| 25z 4.29v| WM A558M LCI08 ™4 NamasaeMs
| Lee = (1/2) nymassam
| I1:0.08av L] =
| LR16.68V 8 |+ ox
3.9 B
- h -

| Iclor 1cioa Iclo9

— — — — — — — — — —— — — — —

—

79




1)(A/2
- — — —_— ——

Nat TA 7.0V
1200 <t Th .0V
frivaln Kl
) oo o
st | 8 3 8
uey &= 5% g

C218 Rmz2o
47K

4TOP

4TOP

31—

czoa

=i

HSK2TT 3 jj—o

D200 CE3

15VI64

Q202
25C3358

c222

+5F

ICA00 wstrai

—— s —
— — — — —

<
L209
10n

TP

R24T

100

e -t

Q40!

MBIS0 IPF
CLKE FIN 2
DaT LD T
LEN s
o oof
FR NCo 2
FF &
0P O5C aUT 2
or oscinfe

At
c250
4T0P

2ECATIZIVE

RmaAIZ

a7 c420

C465 ATP

I

cagd P

- AT
QoI g
sceTIRIv

HJM455EM
2

q caz4 .00l

—— Signal line ==

258967100

OTANGER

-14")

1402 i
{1 /2)

HJIMZI04M

450

psA3Al

f438 470
CaTI

3—
aTE

TH4O1
20K

SiK i
e
L3
|
e l'2r2) lgrla, =
3 JNMZE0AMTE G T e
-3
o 5:1 &,
L my o=
L7, 35
o
N
E:im‘ L
1]
TAB 1
TRA
B T
“'“l =i €302
2 -
33 w3 ATOF L

|l
| | g
|
|
|
|

= = " 1[ T 1 Mook —
| E
g . & g| Lipds |
z ng s L]
ol .
- -
al02 i1y Les | = — )
23811195 Iu . CNZ
o
g -1] —I ME
x 8C CiT2 I00F
5
e 34t 8 MTY
= TS WoP
& 3 i L —||—1 -
o - o
— f
o x4 0,119 F e WA i
e — T nl )
" =51 o B HOEK (EXT)
(=} CHZ 001
ANT 1 ¥ y
T : a8
ol e S.03Y - sp-ouT
1 £ 1t ci74 100P
Lt ol 1
qloe = ,.: 2
— PTTIEXT!
DTCHAEK § 14 |28 S o EPRR E
M = e GND WL .
a3ay 1CI03 ?’, L - PRy s - HORN
so o
MEZRZFF 1C102 prcizdzH 5] L e aafE s Sum cial ool
1
T & . 1 L £ 5P 1N
L 4w DUTFUT 230 a0 1 CI63 100P + F
KH1 21 TS >
i - g 221 ALY _]_ 8o —
= 'y fql 0 e = H20H M2 1c4 G40 001
= g 8 o e z 8|3 g a3 HPDTE3106 — 45
— = B, = 0E — 58
1 ! E :I - o s an
o o Q L0.2v 5PG
w | a7 e w 5 PTTorF { 3.0v a7 L GHD
P 4 2 A38—07 \ clg4 100P
ces 022 e 36205 — i
—— * !'\ “_l. oy pe Lisr—os 3o woe v
o -1 o
py 3:399 a7 Qo6 v s oo b [
4 UTPUT ahn
Diol 2 0TC3 TR g e 13— 103 12 bzer POWER SW
r-rooissiae 88,5 Hao—"j02 T
| EblEsE a1°! 8 sa "
0o (ISR HOOF
TONE as.aH ]
- ce 30T e b MIC =GND
S22 — 27025608 - BJ% c165 |
£y MIC SENS | ri i -
] HOOK
0 =7 -{ 2414 -
I 3
o= & 26H ¥ E3 " T
= i 26 b | l
= %
H i
o
2 | ElElE IC3 166
2/2) L= bt Tt NMCSICSEEEN X24LH
HAMA5EEM MEIEAE
'[ Blele|= e | AD vOD |
7
Al TEST @
L = L 2l - - J 3| T;K 2 Az ELK -
g 85 & ] 4 5 vs§ 504
ar £ g - oo
S 16K =
4 4 a " 121D3
o o R al_a aal_n | % | 155226
Q =3 L= - 3
107 ICI08 Bg|3g|hg  |82|z8]88 8g|=g |[HE|ze |_//__ L3
| — i — — — — | P— — —— '—-L _________________._.—-—————-—-—._.,___—__ l |_ |. m L
L = m N = 5 & @
~ R 8 3 " T 2
1 LT 1 ! L Z — r———
s e fe 5 | Pl e
—— — — r—
|—-N. —_— e e e e . — — —————— — — —
[
® (L] o
B 2 oz I e i
Tl ey

— mm w= Control ling === Common DC line

ANT

43

/
-

Ja J5

o

HEOOKIE XT1—

PTTIEXTI—
HORN—

@
-

SP— 1N e
PTT—]
58—

o
eHp—1—O6 5 4
'Mt(.'——?
POWER SW —
[=E] j)z [
MIC - GNE—]

EP — QUT sjppem 12 1] 1+) 12 O

TK-93I{HD)




25C4093

28B967
L78MO5T-FA

d:! 2SB11198

25B1302s

2

M51943BML
NJM78LOSUA

NMC93cse6EN
5

TC401310G

. :
27C256Q-JBJ1  NJM2904M MC3361D

TC9147F 27C256QB-JBJ1 TC4S66F NJM4558M MB1501PF

1

DTC314TK
DTAT14EK
25A1162
23C2712
25C3356




MB1501PF

N 0

pc BOARD VIEws 1K-931(HD)

LCD ASS'Y (B38-0332-05)

Foil side view

R R LR i

TR B e

©

B

35K184 M5282FP

: Component side

[ : Foil side

85




MHWBZ0-

—

cT
13—
1

21 47 18V

TK-931/931(HD)

KSP-1A (EXTERNAL SPEAKER)

EXTERNAL VIEW

INSTALLATION

The following tools are reguired for installing the

External Speaker,

1

1/4" drill for Hex. Socket Screws.
1/6" drill for Self-tapping Screws.
Screw Driver, Phillips No. 2.

. Selectalocationin which to install the External Speaker.
. Loosen the two Mounting Screws and remove the

Bracket from the External Speaker (Fig. 1).

_ Use the Bracket as a template to locate the holes and

mark four points to be drilled.

_ Drill four holes as marked using a 1/6" drill for Self-

tapping Screws, or a 1/4'" drill for Hex. Socket Screws.

 Secure the Bracket with four each Hex. Socket Screws,

Flat Washers, Spring Washers, Flange Nuts and Self-
tapping Screws.

_ Attach the External Speaker temporarily to the Bracket

using either two Mounting Screws or two Wing Screws.

. The angle of the Bracket may be adjusted to any of

seven possible angles. Select the desired angle.

Note:
The angle of the External Speaker can be adjusted 30-
degree in seven steps.

_Hold the External Speaker in place and tighten the two

SCrews.

86

The Model KSP-1A is a compact, light-weight speaker

specifically designed for mobile installation.

* Before installing your KSP-TA, check that the following

mounting parts are supplied:

. Self tapping screws (N09-0655-05)
. Wing bolts (N09-0662-05]
. Hex-head bolts (N09-0008-04) .. ........
. Flange nuts [N14-0510-04)
. Flat washers {N15-1060-46)
. Spring washers (N16-0060-46) .. ........
. Crimp terminal (E23-0495-05) . . ........

............

-~ OO0 WwN =

SPECIFICATIONS

. 4 pes.

2 pes.
4 pes.
4 pes.
6 pcs.
6 pcs.
2 pcs.

Speakersize. . . ... ... 120mm

Maximum input . ... .. 10W

Impedance . ........ 4 ohms

Frequency response . 16BbHz~8kHz

Dimensions ... ... ... 127 Wx 127 H x 65 D mm
WBIEINT wommavmmnns s o 750g

Bracket

E & Black

Mounting Screw

@ Black with
white stripe

Fig. 1
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KSP-1A (EXTERNAL SPEAKER)

CONNECTION FOR THE KSP-1A WITH
THE TK-931/931(HD)

The following tools are required for changing the con-
nector,
Extracting tool

The following extracting tool is recommended:

Molex Inc, Order No.: 11-03-0002

1. Remove the connector with jumper from the External
Speaker connector on the rear panel of the radio.
(Fig. 2)
Note:
Save the jumper, which is required when the radio is
used without the External Speaker.

2. Remove the terminals with the jumper from the con-
nector housing holes number 9 and 12 using the extrac-
ting tool.

REMOVING THE JUMPER LEAD (Fig. 3)

1) Insert the extracting tool (11-03-0002) into the con-
nector while pushing the jumper lead in the direc-
tion of (a),

2] Push the extracting tool into collapse the barbs of the
crimp terminal,

3) Pull out the lead while continuing to push the extrac-
ting tool in the direction (b).

3. Reinsert the terminal with the black and white stripe
lead into hole number 12, and the terminal with the
black lead into hole number 6 (Fig. 4).

4. Attach the connector to the External Speaker connector
on the radio.
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TK-931/931(HD)

<o
Square-type plug % S
(E31-3228-05)

Fig. 2

Extracting tool
(11-02-0002)

Crimp terminal

Fig. 3

12 N
Crimp ternN Black lead

(E23-0613-05) Black/white lead

Fig. 4




TK-931/931(HD)

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

KSP-1A (EXTERNAL SPEAKER)

Les articles non mentionnes dans le Parts No. ne sont pas fournls.

Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts, nation |marks
EPRES 4 M | F e F 5 5 & /8 8 #* oif £ 8
KSP-1A
1 1B AL - 103402 FLASTIC CABINET (FRENT)
Z 1A AN -1 035-02 FLASTIC CARINET(REAR)
3 2R A13-0678-053 AMGLE
4 1H RBA0-3739-04 MADEL MNAME FLATE
5 20 BES0-814%5-00 TNSTRUCTTRN  MANLIAL
f 1A 30208305 CABLE AS5Y WITH TERMINAL
&0 2B E23-0475-0% CRIMF TERMINAL
7 3A HO1-3104~-03 [TEM CARTEN CASE
9 3R H1z2-1335-03 FACKING FIXTURE
10 20 H25-0029-04 PRETECTIAN BAG (A0X110)
11 2A HeS-0106-04 FRETECTIEN BAG (250X350)
6l 2A H12~1341-04 PACKING FIXTURE
taz! =R J42-0443-05 CERD BLUSHING
12 2B NO7--0008-04 HEX BABLT 4 USED
13 2K NO9-04655-05 TARFING SCREW (4 USED)
14 1A NO?-D656-05 SEREW WITH WASHERS. (ANGLE)
15 2R NOP-06 6205 WING BRLT 2 UZED
it 2B Ni4-0510-04 FLANGE NUT 4 USED
17 1A N15-1040-464 FILAT WASHER  (SPEAKER.CABINET)
18 1R, 18 N15-1060-4& FLAT WASHER (& USED)
19 20 M1&6-0040-44 CPRING WASHER (SPEAKERCARINET)
20 2H N16&-0060-d6 SPRING WASHER (& USED)
= 1A NE7-4010-44 BRAZIER TAPTITE SCREW(SPEAKER)
22 2A NB7-4020-46 BRAZIER TAPTITE SCREW(CABINET)
23 1R TO?7-0228-0% LALDEPEAKER
E: Scandinavia & Europe K:USA P: Canada

U: PX(Far East, Hawaii) T:England  M: Other Areas

UE : AAFES(Europe) X: Australia

A\ indicates safety critical components.
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TK-931/931(HD)

KSP-2A (AMPLIFIED EXTERNAL SPEAKER)

EXTERNAL VIEW

The Model KSP-2A is a compact. Built-in amp peaker
specifically designed for mobile installation.

* Before installation using your KSP-2A check that the
following mounting parts are supplied :

1. Self tapping screws (N09-0655-06) . . . . .. .. 4 psc.
2. Wing bolts (N09-0662-05) . ............ 2 pes.
3. Hex-head bolts (NO9-0008-04) . ... ...... 4 pcs.
4. Flange nuts (N14-0510-04) . .. .......... 4 pcs.
5. Flat washers (N15-1060-46) . .......... . B pes.
6. Spring washers (N16-0060-46) . ... ...... B.pecs.
7. Fuse (FO5-3022-06) . . . .. ... .......... 1 pes.
FEATURES

1. This speaker is equipped with a large 10W output amp-
lifier.

2. Specifically designed for mobile use to provide high
sound quality.

3. Easy installation. The speaker can be mounted in almost
any position by changing its angle in the bracket.

4. Perfectly matches the design of the transceiver.

SPECIFICATIONS

Speaker Size ......... 120 mm

Maximum Qutput , . ... . 10w

Impedance .......... 8 ohms

Frequency Response . ... 165Hz—8kHz
Dimensions .......... 127W x 127H x 65D mm
Weight .. ........... approx. 1kg

Max, Input . ......... 3.4Vrmsat TkHz

Source Voltage . ... ..., 13.8V £15% DC
INSTALLATION

1. Choose a location in which to install the speaker.

2. Remove the bracket from the speaker. (Two mounting
screws)

3. Locate the bracket over the mounting space and mark
4 points to be drilled.

4, Drill 4 holes as marked. Use a 1/6" drill for self-tapping
screws, ora 1/4" drill for machine screws.

5. Secure the bracket with the dppropriate hardware.
A : Securing with hex. bolts and nuts.
B : Securing with 4 self tapping screws.

6. Reinstall the speaker to the bracket. Use either two
mounting screws or two wing screws.

CIRCUIT DESCRIPTION

The KSP-2A consists of the following circuits.

a) Attenuator
The high level signal of the speaker output is de-
creased by resistance dividing.

b) Amplifier IC uPC1280V (U1)
Amplifier 1 does not reverse the phase whereas
amplifier 2 does reverse the nhase of the input signal.
The outputs of amplifiers 1 and 2 have opposite
phase and doubles output can be obtained (BTL
connection).

c) Oscillation prevention
To prevent oscillation, R4—R5 and C8—C9 are used
in the output stage.

|
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KSP-2A (AMPLIFIED EXTERNAL SPEAKER)

CONNECTION FOR THE KSP-2A WITH
THE TK-931/931(HD)

The following tools are required for changing the con-
nector,
Extracting tool

The following extracting tool is recommended:

Molex Inc. Order No.: 11-03-0002

1. Remove the connector with jumper from the External
Speaker connector on the rear panel of the radio.
(Fig. 2)
Note:
Save the jumper, which is required when the radio is
used without the External Speaker.

2. Remove the terminals with the jumper from the con-
nector housing holes number 9 and 12 using the extrac-
ting tool.

REMOVING THE JUMPER LEAD (Fig. 2)

1) Insert the extracting tool (11-03-0002) into the con-
nector while pushing the jumper lead in the direc-
tion of (a).

2) Push the extracting tool into collapse the barbs of the
crimp terminal,

3) Pull out the lead while continuing to push the extrac-
ting tool in the direction (b).

3. Insert the terminal with the black lead into hole number
6, and the terminal with the black and white stripe lead
into hole number 12, and the terminal with the red |ead
connected to the fuse holder into hole number 7.

4. Attach the connector to the External Speaker connector
on the radio.

<
Square-type plug \\' S
{E31-3228-05)

Fig. 1

Extracting tool
(11-03-0002)

Crimp terminal

Fig. 2

Black lead

Crimp terminal
e il Black/white lead

(E23-0613-05)

Fig. 3
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3 New Parts

TK-931/931(HD)

KSP-2A (AMPLIFIED EXTERNAL SPEAKER)

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

Ref. No. Address |New Parts No. Description Desti- |Re- ]
Parts nation |marks
PRES 6 B | § B & & 5 B &R &E/78 R =
KSP-2A
1 1H Al1-1034-02 PLASTIC CABINET (FRENT)
2 1A ADL-1035-02 PLABTIC CABIMNET (REAR)
3 2R AL3-0678-03 ANGLE
7 1H B40-3740-04 MEDEL NAME PLATE
8 2 RE0-8165-00 THETRUCTIAN MAMUAL
12 <A £30--2083-05 CABLE ABSY WITH TERMINAL
13 £A E30-2084-05 DI FPEWER CERD
17 1A FO1-0920-02 HEAT SINK
18 3B FOS-3022-05% FUSE
22 3A HO1-8107-03 ITEM CARTEN RBEX
23 3A H12-1335-03 PACKING FIXTURE
24 3R Hiz2-1341-04 PACKING FIXTURE
20 3B He5-0029-04 PRETECTION BAG (60X110)
26 3B HZ53-0076-03 PRETECTIBN BRG (6X350)
27 £A HeS-0106-04 FRETECTIAN BAG (250X350)
31 £A J41-0026-05 CARD BUSHING
33 3B NO7-0008-04 HEX BELT (4 USED)
34 B3R NO9=0655-05 TAPLING SUREW (4 LSED)
37 1As=2A NO9-0656-05 SCREW WITH WASHERS (ANGLE)
38 1As2A NO9-0662-05 WING BELT (2 USED)
39 1B N10-2030-46 HEXAGEN NUT (IC)
40 2B, 3B N14-0510-04 FLANGE NUT (4 LSED)
41 2As 1B N15-1040-46 FLAT WASHER  (SPEAKER.CABINET)
42 1A 2B N1S-1060--46 FLAT WASHER (& USED)
43 2A.18 N16-0040-46 SPRING WARSHER(SFEAKER. CABINET)
44 1A.ZH N1&-0060--46 SPRING WASHER (& USED)
45 1A N35-3006~46 FAN HEAD MACHINE SCREW
46 2B NEB 7300646 BRAZIER HEAD TAPTITE SCREW(FCE
4v 1A NB7-3010-46 BRAZIER HEAD TAPTITE SCREW
48 1B NB7-4010-44 BRAZIER HEAD TAPTITE SCREW
47 2A MB7-4020-46 BRAZIER HEAD TAFTITE SCREW
S0 1B TO7-0230-03 LBUDSFEAKER (8 8HM)
g2 =B X63-1090-10 AMP_UNIT
AMP UNIT (X63-1090-10)
C1 CR92MIH10ZK MY LAR 1D00OFF K
e CEO4W1C470M ELECTRA 47UF LaWY
C3 .4 ZE04W0J101M ELECTRE 10DUF f. WY
5 CEP2M1H104kK MYLAR 0.10uF K
Cé C920-2005-05 ELECTRE 1000UF  25WY
v CEQ4W1AL0LHM ELECTRA 1L00UF 1 0WY
L8 .9 CE92MIH104K MYLAR 0.10UF K
(i CEQ4W1AL0LN ELECTRE® LOOUF 10WY
= E31-3090-05 CRANNECTRR WITH LEAD
L1 [-15-0307-05 HASH CHEKE (0. SMH)
Ri RD14BBEZEL102J RD 1. 0K R P
Rz RO14BB2E3RTJ RD 3.9 J o 1/4W
R3 RD14BR2E102J RD 1. 0K Joo1/4au

E: Scandinavia & Europe K: USA

U: PX(Far East. Hawaii)
UE : AAFES(Europe)

T:England

P: Canada
M: Other Areas

X: Australia

A\ indicates safety critical components.
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1 TK-931/931(HD)

0" < wurws KSP-2A (AMPLIFIED EXTERNAL SPEAKER)

Parts without Parts No. are not supplled.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
rlo. Telle ohne Parts No. werden nicht gellefert.

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

PRES & B |\ g5 5 R F B B R A/A B - & |

R4 .5 RD14BB2ED10J RD 1.0 J 1/4W

D1 DEA3ZAT DINDE

Ut UpLCLzeov [C(AF PRWER AMFP/ 20W X2)

'
|

‘ 9 E: Scandinavia & Europe  K: USA P: Canada
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 93
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SCHEMATIC DIAGRAM

TK-931/931(HD)

KSP-2A (AMPLIFIED EXTERNAL SPEAKER)

MAIN AMP UNIT (X63-1090-10)

I —
Ui DC13.7V
[ ] nsPci2sov e
AC 3.6mV N*‘ﬁ@ 'O, @3 AC 145Vrms
IN R1 R3 \‘U r
TO TK-931/931(HD) —S\ﬁ —W 2
White in 1K 1K N
ESF‘-H] black base S_’\, 5 a SPEAKER
[ o 2 S € > 8n 10w
GND | e G-|' S o .
: SI (6)—¢—\\—g—MA— N /
GND h |
C5 A - /
ce @ - /
r— E o S o »
1000 25V Q_E| 3 AMP 3 5
D1 ] I
c7
| ! -
D3AIM 1000 10V
AC B
3.5mvV
2l S
oe +REDO(\p— § 2 Wiring condition
3.8V BLACK ©  Vge=13.8V, load ; KSP-2A speaker (862)
When 1Vrms at 1kHz is applied between IN and GND
PC BOARD
MAIN AMP UNIT (X63-1090-10) Component side view
SP

@@ ==
+ (0f°)
1 © : -
GND SP I V — GND
OO & |2 o
N cs DI L
GND ——

SP
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TK-931/931(HD)

KPS-10A (DC POWER SUPPLY) §)

EXTERNAL VIEW CIRCUIT DESCRIPTION ()’

This power supply uses a tapped secondary trans-
former to maintain low voltage between the pass transis-
tor collectors and emitters (Q101 & Q102) for excellent
efficiency. Control and operating voltages are rectified

£ and supplied independently for good ripple characteristics.
KENWOOD

Temperature compensation for the regulator Zener
diode D6 and error amplifier transistor Q1 is provided by
silicon diodes D4 & D5.

At initial POWER-ON Q3 is ON to turn-down Q1 base
voltage. This prevents a surge voltage from being output
when no load is connected. As C5 charges, Q4 turns ON
DERQWER SUPELY  WS-1aR to shut Q3 OFF. Q1 is thereafter fully ON.

' If the load is shorted, comparator Q2 is turned OFF

and curent proportional anly to that in the initial turn-on

circuit is output. When the output is shorted, the output .’j“)
current drops to 1A. This circuit protects the pass transis- !
tors, transformer and full wave bridge rectifies from ther-

mal damage.

OPERATION

Depressing the POWER switch lights the POVWWER
indicator and 13.8V DC is present at the output terminal.
This unit outputs 13.8V DC, 7A.

If the output terminals, (+) and (=) are shorted, the pro-
tection circuit protects the pass transistors from damage.
When the short circuit is removed, protection releases and
normal output is automatically resumed.

— -.
TK-931/931(HD) . )

&
®
/
; = KPS-10A
Fig. 1 AC power

SPECIFICATIONMS
Input voltage ; i au os s oa o s we va o0 b is & 120/220/240V AC £10%, 50/60Hz
Outputvoltage . . . . ... ...ttt enennn 13.8V DC (standard voltage)
Continuous loadeurrent ... ............... TA max.
Output voltage fluctuation . .. .............. Within 20.7V at AC 120V, 220V, 240V £10%

(Load current; 7A)
Within 0.7V between 2~7A load.
(No-load output voltage; Less than 16V at 120/220/240V AC)

RIpple WOITa08 oo cov v wis i wme s i Less than 30mV (rms) at 13.8V, output current 7A.

Power consumption . ........... o T Approx. 200W (at load current DC, 7A) :
Dimensions WxHxD) .................. 174 (6-27/32") x 107 (4-7/32") x 240 mm (9-15/32") ./)
Weight ...........0¢'iiinmnnnnnnnnnns Approx. 6kg (13.2 Ibs.)

* Circuit design and ratings are subject to change for improvement without notice.



TK-931/931 (HD)

KPS-10A (DC POWER SUPPLY)

BLOCK DIAGRAM

e A
| |
Bridge Main filter Pass J\
—=1 rectifier =1 capacitor transistor -¢ 0O
D101 C105 a101,0102 | | } s
| | DC output
e B e i S S s TS i Temp comp 13.8V 7A max,
I-“ I
|
) Full wave [ Amplifing ‘
] : 7 filter o |
: 3;;1 II;;l R4.C3.C4 f;':cu't Reference |
I circuit :
| D6
kr——————— 1 I
D102 i } |
1 | |
Rectifier Temp. comp. Comparator ety |
POWER i 01 D4 Q2 !
ARG INDICATOR | , |
former | T |
T1 | L Off-switch | | |
| hold-off [—— Q4 |
| Qs |
| |
N oy e, e e o, i it e s i e e, =l
Voltage selector AVE unit
switch
52 * L Pawar switch
O;G © AC input 120V Fig. 2 KPS-10A Block Diagram
‘ 220V
240V
00 Vo,
Fuse 1.2A~3A
ALIGNMENT
Measurement Adjustment
Item Condition Test Specifications/Remarks
equipment | Unit [Terminal | Unit Part Method
1. Setting AC voltage for destination
(K): 120V
(W) : 220V
(T, %) - 240V DVM DUMMY LOAD (PLZ50-50) AFVTVM DC AM METER
(M) : 120,220,240V |:| 3
Set the voltage selector switch o ‘ s D
for the local line voltage. o ‘é’ -+
= np
o [/~ ©
™
N~
SW1 OFF
)
ON 0,18
2. Testequip-  |Function —+ 0,182 resistor
ment set-up  [Meter — 60A, B0V
DC — ON
Power — ON
SW1— OFF
3. Voliage Power switch : ON DVM Qutput |AVR |VR1 |Adjust the (oad 13.6V0.4V
setting for 7A. (Verify Power indicator
lights.)
Vary the load for 2A<~7A draw. |DVM 13.6v+0.7V DC
(Set to 7A after check.) AF VTVM Less than 30mV AC
Power SW : OFF
4. Protection  [1) SW1: ON, VR2 : MAX CW
2) Power SW : ON DVM Output |AVR |VR2 |0.2V 0.2V+0.1V
3) SW1 : OFF Check 13.6v:0.4V
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TK-931/931(HD)

KPS-10A (DC POWER SUPPLY)

» New Parts
Parts without Parts No. are not supplied.
Les artlcles non mentlonnes dans le Parts Mo. ne sont pas fournls.
Telle chne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation [marks
PREE | B & B & F B B & /8 B it e,
KPS-10A
1 A01-103%-02 METALLIC CABINET (LUFFER)
2 FII[H 'IFMFJ"'UE MLIHLLU CARINET (LBWER)
£-03 FANEL i
v *-03 REAR FANEL
3 "*14 CAUTIEAN LABEL K
4 =04 CAUTIAN LABEL.  (FUSE) K
] 104 L.ABEL. St |
2| S58-04 MEDEL NAME PLATE K
8 B40-3760-04 MBDEL HAME PLATE M
3 Ba40-3765-04 MEDEL MAME PLATE THW
10 B42-330%-04 LABEL (3AR) K
10 B42-3310-04 LABEL (1. 5A) MTHW
11 BdA-0418-10 WARRAMTY CARD K
1z BE0-8193-00 INSTRUCTISN MANUAL
C101-104 CKA45E2H103F CERAMIC 0. 010UF P
C105 C20-0865-05 ELELCTRS 47000UF  28WY
C10é C21-1098-0% FIXED CAPACITRR(4700FF . AC400WY
107,108 £91-04%6-05 CERAMIL 470FF K
13 E20-0z282-03 TERMIMAL BREARD (2F)
14 E30-018%-05 AC PEWER CERD X
14 E30-0585-05 AL FREWER CARD U
14 E30-0602-0% AC FPEWER CARD T
14 E30-0780-0% AC PRWER CRRD KM
15 188 -05 CENNECTING WIRE(LED)
- =04 TERMINAL
16 =13 HEAT SINK
17 0% FUSE (1. 25A) TXW
17 o405 FLSE (1.2R) M
17 FB. qUa] 05 FUSE (3A) KM
18 FO7-0347-04 LHVER
Fl FOI~1222-09 FLISE (1. 25A) THW
F1 FOS-1224-05 FUSE (1.2A) M
Fi FO5-3021-0% FUSE (3A) K
19 HO1-8132- 04 ITEM CARTEN BRX
20 H1D-25 FELYSTYRENE FEAMED FIXTURE(F)
21 H10 FELYSTYRENE FRAMED FIXTURE(R)
£e H12-12 PACKING FIXTURE
23 H20-1420-03 FRETECTIAN CRVER
24 H25-0027-04 FRETECTION BAG (FUSE)
25 H25-0105-04 FRETECTIAN BAG (AT PEWER CHRD)
& JD2-0323 FRET (REAR SIDE)
24 JOz2-~ FRNT (FRENT SIDE)
27 J13-0031 FUSE HELDER (5X20) TXW
29 J13= UUJE DJ FUSE HBLDER (6X30) KM
30 J19-1325-04 RETAIMER
3 J21-4102 PCB BRACKET (A)
P J21-41 FCB BRACKET (B)
] J32-0; HEX BRSS
J& J41- l—lDr"ﬂr 15 CARD BUSHING TXW
36 J41-0033-05 CARD BUSHING M
3 Ke9-0750-14 FUSH KMREB

E: Seandinavia & Europe K: USA
T: England
X: Australia

U PX(Far East, Hawaii)

\UE : AAFES(Europe)

P: Canada
M: Other Areas

A\ indicates safety critical components.
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TK-931/931(HD)

R KPS-10A (DC POWER SUPPLY)

& i » New Parts
Parts without Parts No. are not supplied.
| ) Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
R; Telle ohne Parts No. warden nicht gellefert.
Ref. No. Address [New Parts No. Deseription Desti~ |Re-
Parts nation [marks
FPRES ﬁl|;i B % ® 5 i R R *® r |
Tl L.O1-8101-05 PRWER TRANSFERMER K
T1 01 -8132-0% FHWER TRANSFERMER RS
T1 LO1-8142-05 FHWER THRANSFERMER W
T1 l.0O1-832 PRWER TRANSFBRMER il
39 H10-2030-46 HEXAGEN NMUT
41 M1 S- 103046 FLAT WASHER
Pl NAN-3004-46 FaM HEAD MACHINE SCREW
43 N30 "7 by FAN HEAD MACHIME E
44 MNAED-3025-46 FaM HEAD MACHIME SCREW
45 MNES-3006-45 HINDING HEAD MACHINE SCREW
46 MNAS-4008-4% BINDING HEAD MACHINE SCREW
- 7 37300646 HRAZIER TAPTITE SCREW
b"‘) 48 Na92-3008-45 BINGIMNG TAFTITE SCREWFCR)
(i 49 ME?-3010-46 BRAZTER TAPTITE SCREEWCFRNT)
50 N30-3010-46 FAM HEAD MACHIME SCREW
51 N34 400 5 TRUSS HEAD MACHINE SCREW(T1
3¢ NB7-301& BRAZIER TAPTITE SCREWCTERMINAL
51 1= 141605 FUSH SWITCH (PRWER)
52 240605 VAL TAGE SELECT SWITCH il
D101 Sa5VRID DIADE
D1z Gl.F144B LED (RED)
5 oiol.102 ~NSH85 TRANSTETER
0) 53 KA3-1030-10 AVE LUNTT
AVR UNIT (X63-1030-10)
clr o L2 CEASFIH1037Z CERAMIL 0. 01mous 2
L3 «4 C20-0814-05 z 3 4700UF 25V
CS CEO4WIA47IM 47UF 10WY
LG a7 Ck45F 1H103Z ; 0. 010uF  Z
L8 CR0-0814-05 TI__E_I THRE A700UF 25U
Ce =11 CKTIFRIHIOZK CHTF 1N0FF [
ciz CRASBIH102E CERAMILC 1000FF ke
0}) e E23-002a-04 TERMIMAL
R1 .2 R92-0619-05 FINED RESISTER (0. 0%.5W)
k3 RO A4CE RD 320 Joo1saW
R4 RE14A FL-FREEFE RS Jo1l
RS FfDl ACREE RD J o 1s4au
Rt RO14CR 231 J o 1/44
R7 1481 RD P Joo 14
RE ROL4CE D 27k J o i/4u
R R4 KD [t ] & Joo1s4au
R10) ROL40 3 RD 120 J 1/44
R11 RO14CE2EB21 rD 220 Jo1/4auW
Rle RD14BBZE122d D 1. 2K J o 1/4W
UF:!l R12-0427-0% TRIMMING FET. (5007
VR il 2-8405-05 TRIMMIMG FAT.  (1M)
D1 1515595 DIBDE
D2 .3 DEAZAT DIADE
D4 .5 151535 DIRDE
o Dé RO7?. SERZ JENER DIRDE (7. 5V)
Q‘ ) o1 250512(0P) TRANSTSTER
R -4 28018150Y) TRANSISTER
i
H{J E: Scandinavia & Europe Kz USA P: Canada

U: PX(Far East, Hawaii) T:England M. Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 99




TK-931/931(HD)

DISASSEMBLY

KPS-10A (DC POWER SUPPLY)
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TK-931/931(HD)

KPS-10A (DC POWER SUPPLY)
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TK-931/931(HD)

KPS-10A (DC POWER SUPPLY)

CIRCUIT DIAGRAM
7 ®
©
Q1 25B512(P)
Q2~4 : 25¢C1815(Y)
R4 &7 ; Qio1,
555 o7 01 102 : 2N5885
& ? ¥ ol 8] —
gl |8  +]8) B 23| R 01,4,
ms 0TS STS| &7 :é % 5 .1S1555
* s ¥ | S5 e D2,3 :UOS5B
T | o |[E] [8-0V D6  :RD7.5EB2
- H 838k D101 :$25VB10
-~ sy o Di02 :SLP144B
7V
5
Y 2 8
o 5:25 S
UT; ‘.g =
l o
AVR UNIT (X63-1030-10)
Fa S1

TOz2 BLK

o~ o— O
RED(120V) ' K
BRN(220V) : W
c101 '{|)—14£-1|02 .01| GRY(240V): T, X v yo—
*1 [120V [3A
240V [1.25A T,W,X ONLY
T 220V [1.25A I '( (T:NO PLUG)
) = |
To701 ——
—q)—
4 C1086
¢104 .01] c103.01 ——
— 4700P
ov c107 _ciclra_ 3
C108 TOO RED T4 WHT A1 .:I?DP 470P
—+|€—" -
4700 25V e
(M TYPE ONLY) (E TYPE ONLY)
e i S — 1
| T yzov T4 Fi S1
— 0 _O—O
T03 Ogg m— T030%r =
GRN A2 At
| ci0e
4700P
| e o
=] [t e] |
’ B
To1 LA A3
BLK To1
TOO BLEK
| RED Too =5 |_
102 =




KCT-10A/10B (CONTROL CABLE)/ TK-931/931(HD)
%)  KPG-4 (PROGRAMMING INTERFACE)/KRK-1 (REMOTE KIT)

»1 ) KCT-10A/10B External View KPG-4 External View

D

N

KCT-10A : 6m
KCT-10B : 4m

9

KRK-1 External View

KRK-1 Parts List

Ref. No. [New| Parts No, Description
| P « | A012012-03 | Case
@ ) * | A62-003202 | Front panel

B62-0029-00 Instruction manual

(G53-0595-03 | Rubber seal
J28-0455-03 Angle bracket

NO08-0514-14 Decorative screw
* | N19-0648-05 | Flat washer
N35-4008-45 | Binding head machine screw (M4 x 8)

N8§7-3008-46 | Second brazier tap tight screw (M3 x 8)
* | N99-0348-05 Screw set

103




TK-931/931(HD)
SPECIFICATIONS

GENERAL
Frequency Range ... RX : 935~941MHz

TX : 896~902MHz, 935~941MHz
Systems/Channels ... 6 systemns/120 channels : TK-831, 10 systems/200 channels : TK-931(HD)
GroUps s viiviiimi ... 4 groups per system : TK-931, 10 groups per system : TK-931(HD)
Conventional Channals .. ... 4 channels per system : TK-931, 10 channels per system : TK-931(HD)
Channel Spacing ......... ... 12.5kHz
Input Voltage ...... .. 13.6V DC negative ground

Current Drain ..o 0.4A on standby
1.0A on receive
5.0A on transmit : TK-931, 9.04 on transmit : TK-931(HD)

DUty CVYEIB ..comrrsenmrmsscissmrssssmns s s sisssssessssnssanensennees:. MBGEIVET 100%, Transmitter 20%
Temperature Range .........ccccoeeecericvivccicesccscisseienen,. =30°C 1o +80°C (-22°F to +140°F)
Dimensions and Weight ... oo, 591" (180mm) W x 1.97" (50mm} H x 7.48" (190mm) D, 3.09 Ibs (1.4kg} : TK-930

591" (1580mm) W x 1.97" (50mm) H x 8.66" (220mm) D, 3.53 lbs (1.6kg} : TK-930(HD)

RECEIVER (Measurements made per ElA standard EIA-204-C)

RF Input Impedance ... RISl 1oy PR - 1,5

Sensitivity {EIA 12dB SINAD} S | . 11

Modulation Acceptance ... SRR RS TBRERE

Selectivity .. .. —70dB

Intermodulation ..........ceeuene. ... —65dB

Spurious and Image Rejection ... ... —75dB

Frequency Stability.........cco....... ... £0.00015% from -30°C to +60°C
Channel Frequency Spread .. ... BMHz

Audio Power OUtDUL ... AW 8t l2SS than 5% distortion

TRANSMITTER (Measurements made per EIA standard ElA-152-B)

RF Power QUIPUL ...c.cceveeie s 10V adjustable to 5W : TK-931
30W adjustable to 15W (More than 20W for talk around) : TK-931(HD)
RF Output Impedantce ... 50Q
Spurious and Harmonics .. ... =65dB
Modulation .......ccoeovieireieeniens F3E, FiD, F2D
FM Noise .. —40dB
Mrcrophone Impedance ... Low impedance
Audio Distortion ... v LESS than 3% at 1000Hz
Frequency Slabllity +0.00015% from =30°C to +60°C
Channel Frequency Spread ..o 45MHz

APPLICABLE MIL STANDARD
MIL 810C Methods/Procedures ......c.oeeeereeaiinns Rain : 506.1/2 Shock : 516.2/1,2,3,5 Vibration : 514.2/8
MIL 810D Methods/Procedures .........ccocccvrnnnne. Rain : 506.2/2  Shock : 516.3/1,4,5,6 Vibration : 514.3/1

APPLICABLE ENVIRONMENTAL EIA STANDARDS
ElA 152C, 204C Shock, Vibration, Humidity

KENWOOD CORPORATION

Alive Mitake, 2-5, Shibuya 1-chome, Shibuyaku, Tokyo 150, Japan

KENWOOD SERVICE CORPORATION

P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745, U.S.A.
KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembricker Str. 15, 6056 Heusenstamm, Germany

KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1330 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.

13, Boulevard Mey, 75018 Paris, France

TRIO-KENWOOD U.K. LIMITED

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

Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands

KENWOOD ELECTRONICS ITALIA S.p.A.

Via G. Sirtor, 7/9 20129 r\-'_1ilan0. Iaky

KENWOOD ESPANA S.A.

Bolivia, 239-08020 Barcelona, Spain

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.

(A.C.N. 001 499 074)

P.O. Box 504, B Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia
KENWOOD & LEE ELECTRONICS, LTD.

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

KENWOQOD ELECTRONICS CANADA INC.
8070 Kestrel Road, Mississauga, Ontario, Canada L5T 158

1990-8/1991-12/1993-6 (O) 1000




TK-930/930(HD) service manual part no. B51-8085-00
TK-93 1/931 (HD) service manual part no. B51-8086-00
Service Manual Addendum

Due to the operational software improvements made in these radios after the printing of

the above service manuals, the following features have been added or altered with respect to
the original manual text. Features listed under "Additional Information " are expanded on here for
clarification purposes.

A dded Feature

ACCESS TONE When enabled, this feature sounds a short beep tone at the time system access is made on
a trunking dispatch call. If the system is busy, no busy tone will sound, but if PTT is held continuously, the
intercept tone will eventually sound. Access Tone provides an audible indication to the user that repeater
access (handshake) is complete, and speaking can begin. It is also an alternative to the annoyance of getting
repeated Busy Tones on a heavily congested system.{ Note: On a mobile-initiated interconnect call, the
Access Tone will sound only on the first successful handshake with an interconnect repeater. However, if all
interconnect repeaters are busy,the busy tone will sound.)
To enable the Access Tone:
1. PLACE THE RADIO IN PROGRAM MODE: Turn on the power while at
the same time depressing the Auxillary button. Keep the Aux.button held
for 3 seconds.; then release.
2. PUSH THE SYSTEM BUTTON "UP" ONCE; WAIT 1 SECOND FOR
THE DISPLAY TO CHANGE.: The revert system/group will appear .
3. TURN OFF THE POWER: Access Tone is now enabled.
To disable the Access Tone:
Repeat the above steps except, in step 2, push the system button
"down" once.
This 3-step process reduces the chance that an end-user will enable or disable the Access Tone accciden-
tally.

OFF-HOOK REVERT (pg.7, 3-3) This is a System Scan function which allows the mobile to be programmed
to "revert" to the "Last Used" or "Last Call' system/group when the mic is taken off-hook during system scan.
Definitions: *Last Call: refers to the last system/group a call was "received on"

before scan resumed.

*Last Used: refers to the last system/group a call was "transmitted on"

or "selected" before scan was resumed.
*Additional Notes: i) Manually selecting a system/group at anytime will set the

revert system/group in both cases.

i) Going off-hook while scan is "stopped’, during receive

or the scan resume time period, will hold the radio

on the currently displayed system/group. (Unless

Interval Scan is enabled and activates.)



INTERVAL SCAN (pg. 7, 3-4) [Enabled through dealer programming] During System Scan and while the mic
is off-hook, this feature will "automatically" resume system scan within a programmed time period following
each transmission and/or reception. The main purpose of this is to automatically resume scan after inordinate
long "intervals' between transmit and receive during a two-way conversation. This reduces the chance of
missing call on another system. One practical example would be in the case that a calling mobile has been
"forced" to manually switch to another system during a two-way conversation because of out-of-range or
busy conditions. The called mobile (not knowing the calling mobile has switched systems) will automatically
resume scan to "find" the new system it is being called on. This relieives the called mobile from having to
physically go back on-hook to scan for the calling mobile, and then off-hook again to respond. Now, if both
mobiles have Interval Scan enabled, they will in essence "search for each other' among multiple systems,
thus making the most efficient use of the systems available to them. Another advantage to Interval Scan is if
the mic is left off hook inadvertently, it will resume scan automatically. For Interval Scan there are three
programmable time extensions for the scan resume time period. These prevent the mobile from resuming
scan "too soon’, as user requirements will vary.

Program Settings: "OFF"- disables Interval Scan and the mic MUST be on-
hook for system scan to operate, i.e.,regular
system scan .
'4,8,0r16 SECONDS'- enables Interval Scan .The
off-hook scan resume times are:
After receiving a call : 3 secs. + interval
After transmitting  :1.5 secs.+ interval

Operational Notes:

i.) Interval scan is disabled while the mic is on hook . Regular scan the
takes place.

ii.) After receiving a call, if the PTT is pressed before scan resumes, then
the currently diplayed (calling) system/group will be the one the radio
responds on. If the PTT is pressed after scanning resumes, then the
"revert" system/group will be the response sys./grp. (see Off-hook
Revert: Last Call or Last Use). This is the same as regular scan
operation.

ii.) Group Scan is also enabled during Interval Scan (just as with on-hook
regular scan) since the mic hook condition is electronically on-hook.



CALL INDICATOR (pg.7, 3-5 Trunked operation)

As stated in the manual, selectable Group IDs and Fixed IDs can be programmed for call indicator operation

upon decode (Y/N-in CAL column). The cal! indicator "flashes" upon decoding selectable ID's and it lights

"continuously' upon decoding Fixed ID's .This visual difference indicates the type of ID decoded. Each time

an ID is decoded {(and the call ind. is enabled for that ID) the indicator will change to a flashing or continuous

state according to it's type. Decoding ID's that have the call indicator disabled will not extinguish an already
lit call indication.

Additional Notes:

i) The call indicator lights according to the above decode situations. However, the LCD system/group no.s
shown during receive will not always indicate the actual calling party since it is a function of Group Scan
programming and mic-hook condition.{see Group Scan, pg.7,3-9)

ii) The call indicator resets when: the mic is taken off-hook or placed on-hook; or if PTT or any front panel
button is pressed.

PRIORITY ID CODES (pg. 7, 3-8 ;Errata: PRIORITY OF ID CODES)
1. Fixed ID 1
2. Fixed ID 2
3. Selected Group ID
4. Other Selectable Group |Ds*
5. Block Decode IDs: RIC **, Transmit Inhibit***, Receive
All IDs are given a hierchal order of priority as in the list above.
All the programmed Fixed, Selected & Block IDs within each system are ALWAYS decodable regardless of
System Scan, Group Scan, or on/off-hook conditions. While the mobile is receiving it's "home channel' of a

particular system, it will trunk to the higher priority ID call even if it is currently "listening” to a lower priority
ID call.

FIXED IDs 1 & -2: (optional)- Are, for example, programmed in groups of fleet mobiles so that a base station
or supervisory mobile can interrupt ongoing fleet calls for priority communications. (However, fleetmobiles
that are trunked out from their home channel will not receive the Fixed 1D until they "return” to the systems
home channel)
GROUP IDs: ( A minimum of one Group!D must be programmed for the System to be valid.)
i) SELECTED GROUP ID:The last selected ID via the front panel Group buttons, or, via the Off-hook
Revert programming; Last Call or LastUsed. (Often referred to as the "Revert Group®)
i) *OTHER SELECTABLE GROUP IDs: All Group IDs other than the currently Selected ID. These are
decodable only when:
a.Group Scan enabled & the Mic is On-hook.
b.Group Scan enabled & System Scan is in progress
(whether by regular Scan or Interval Scan)



BLOCK IDs:

**RIC BLOCK IDs: (optional)-Any Group ID used for interconnect must be included in this block
range. Generally, there is only one RIC ID programmed per mobile) Any encode Group ID selected or Group
ID decoded within this block will cause the mobile to function in the telephone interconnect mode.

RECEIVE BLOCK IDs: (optional)- Any ID code within this range will be decoded. This feature is not
generally used unless a group of ID's are to be monitored. It is NOT necessary to program the mobiles Group
IDs here.

***TX INHIBIT BLOCK IDs: (optional) Decoding an ID within this block inhibits the mobiles transmit-
ter during decoding and for a 5 second period after. The post-5 second inhibit period does not start to decre-
ment until the mobile stops decoding the Tx Inhibit ID. If PTT is pressed during inhibit, the Busy indicator
lights and Busy Tone** will sound continuosly unless PTT is released, or, the post-5 second inhibit period
expires. Tx Inhibit IDs are programmed in mobiles to prevent them from "accessing the system" when these
IDs are using the system. When Tx Inhibit IDs are decoded, the mobiles microprocessor only inhibits trans-
mission. Decoding a Tx Inhibit ID does not effect the decoding of other IDs { receiving calls), nor do they
cause the mobile to open squelch, light call indicator, trunk out, or stop system scan. Therefore, none of a
mobiles Selectable Group IDs should be included in the Tx Inhibit Block as this would be impractical since the
inhibiting action would make a two-way conversation difficult. If educated of the fact, the mobile user can
recognize that they are being "locked-out" by a Tx Inhibit ID, because only Busy Tone sounds during inhibit as

opposed to "Busy Tone and Intercept Tone" during "busy" or "out-of-range" conditions.

*Note : If Access Tone is enabled, then Busy tone is disable; the LCD Busy Indicator is the only inhibit indica-
tion in this case.

_:Altered Feature

SYSTEM SEARCH (pg. 8, 3-13) This feature is "dealer-enabled" in programming, and "user-activated" via the
the Scan button. When the Intercept Tone sounds, because of "busy" or "out-of-range" conditions, this feature
can be activated by keeping the PTT depressed while momentarily pressing the Scan button, and then
releasing PTT. This feature can be activated in or out of System Scan. If activated during System Scan,
System Scan is terminated at the time of activation. If the selected or revert group ID at search initiation was
a dispatch ID the mobile attempts to access successive systems that have that group number also pro-
grammed as a dispatch ID. This same action is followed for RIC IDs. At each access attempt, the LCD
changes to show the current System/Group {and Alphanumerics ,if applicable) and an short beep is heard in
the speaker audio.



