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TKR-850

GENERAL / SYSTEM SET-UP

INTRODUCTION
SCOPE OF THIS MANUAL

This manual is intended for use by experienced techni-
cians familiar with similar types of commercial grade commu-
nications equipment. It contains all required service informa-
tion for the equipment and is current as of this publication
date. Changes which may occur after publication are covered
by either Service Bulletins or Manual Revisions, which are
issued as required.

ORDERING REPLACEMENT PARTS

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

SYSTEM SET-UP

PERSONAL SAFETY

The following precautions are recommended for personal

safety :

e DO NOT transmit until all RF connectors are secure and
any open connectors are properly terminated.

e SHUT OFF this equipment when near electrical blasting
caps or while in an explosive atmosphere.

e This equipment should be serviced by only qualified tech-
nicians.

SERVICE

This radio is designed for easy servicing. Refer to the
schematic diagrams, printed circuit board views, and align-
ment procedures contained in this manual.

Merchandise
received

!

Choose the type
of transceiver

Frequency range (MHz) RF power Type
TX/RX 440~470 40W E
TX/RX 450~480 40W K
TX/RX 480~512 40W K2
TX/RX 400~430 40w K3

!

Repeater
programming & setup

DC power
supply or
duplexer?

See page 4.

A personal computer (IBM PC or compatible), programming interface (KPG-46),
and programming software (KPG-91D) are required for programming.

See page 40.

The RX RF BPF (L2,L4,L5 on TX-RX unit A/2) must be aligned to obtain

the maximum sensitivity at a programmed frequency.

YES

Installation in the
optional space

External speaker?

NO

KES-4 or KES-5
installation

Delivery




TKR-850

OPERATING FEATURES

1. Two 7-segment LED displays

e Channel display (1~16) : While operating normally in user

| 1
( "Ll

e \When the displayed channel is contained in scan se-
quence, the right side decimal point is displayed.

2!

L.

e \When the displayed channel is the priority channel, the left
side decimal point is displayed.

. .

e "PC" is displayed while in PC mode.

'-"

)
) L

e "PG" is displayed while in firmware programming mode.
2 decimal points displayed = 115,200bps
1 decimal point displayed = 57,600bps
No decimal = 38,400bps

o or

N R N N )

e "E1" is displayed when FPU data is not written.

C
L

e "E2" is displayed when the channel data is not written.

CJ

Lo

e "E3” is displayed when PLL is unlocked.
Receiver PLL unlocked = BUSY LED blinks.
Transmitter PLL unlocked = TX LED blinks.

CJ

L

e "E4" is displayed when PTT is attempted on a channel
number that has no frequency data programmed.

e "“SC" is displayed while in scan mode.
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REALIGNMENT

1. Modes

—| PC mode

PC programming mode |

PC test mode |—| PC tuning mode

—I Firmware Programming mode |

Mode Function

User mode
PC mode

Use this mode for normal operation.

Use this mode to make various settings by
means of the FPU through the RS-232C port.

PC programming | Use to read and write frequency data and

mode other features to and from the repeater.

PC test mode Use to check the repeater using the PC.

This feature is included in the FPU.

Firmware pro- Use when changing the firmware program

gramming mode | of the flash memory.

2. How to Enter Each Mode

Mode Operation
User mode Power on.
PC mode Received commands from PC.

Firmware Pro- [PF1] key + Power on (one second).

gramming mode

3. PC Mode

3-1. Preface

The TKR-850 repeater is programmed by using a personal
computer, programming interface and KPG-91D (ver 2.0 or
later) software.

3-2. Connection Procedure

1. Connect the TKR-850 to the personal computer with the
interface cable.

2. When power is applied, the user mode is entered immedi-
ately. When the PC sends a command, the repeater en-
ters the PC mode and displays “PC” on the 7-segment
LED. When data is being transmitted to the PC from the
repeater, the TX LED flashes. The BUSY LED flashes
when data from the PC is being received by the repeater.

Note :

e The data stored in the personal computer must match the
model type, when it is written into the flash memory.

e Change the TKR-850 to PC mode, then attach the inter-
face cable.

3-3. KPG-46 Description (PC Programming Inter-
face Cable : Option)

The KPG-46 is required to interface the TKR-850 to the
computer. It has a circuit in its D-sub connector (25-pin) case
that converts the RS-232C logic level to the TTL level.

The KPG-46 connects the microphone connector of the
TKR-850 to the computer’s RS-232C serial port.

3-4. Programming Software Description

The KPG-91D is the programming software for TKR-850
supplied on a CD-ROM. This software runs under Windows
98, ME, Windows 2000 or XP on an IBM-PC or compatible
machine.

The data can be input to or read from TKR-850 and edited
on the screen. The programmed or edited data can be
printed out. It is also possible to tune the transceiver.

3-5. Programming With IBM PC
Data can be programmed into the flash memory in RS-
232C format via the microphone connector.

KPG-91D

Fig. 1

4. Firmware Programming Mode

4-1. Preface
The TKR-850 uses flash memory to allow it to be easily
upgraded when new features are released in the future.

4-2. Connection Procedure

Connect the TKR-850 to the personal computer (IBM PC
or compatible) with the interface cable (KPG-46). (Connection
is the same as in the PC mode.)

Notes :

You can only program firmware from the 8-pin micro-
phone connector on the front panel. Using the 25-pin logic
interface on the rear panel will not work.
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REALIGNMENT / INSTALLATION

4-3. Programming

1. Start up the programming software (Fpro. exe).

2. Set the communications speed (normally, 115200 bps)
and communications port in the configuration item.

3. Set the firmware to be updated by file name item.

4. Turn the TKR-850 power on with the [PF1] key held down.
Hold the key down for one second until the 7-segment
display changes to “P.G.”. When "P.G."” appears, release
your finger from the key.

5. Check the connection between the TKR-850 and the per-
sonal computer, and make sure that the TKR-850 is in the
program mode.

6. Press write button in the window. A window opens on
the display to indicate progress of writing.

7. If writing ends successfully, the TX LED on the TKR-850
lights.

8. If you want to continue programming other TKR-850s, re-
peat steps 3 to 6.

Notes :
This mode cannot entered if the firmware program mode
is set to disable in the programming software (KPG-91D).

4-4. Function

If you press the [PF1] key (front panel), both decimal point
on the 7-segment display will disappear. The writing speed is
38400 bps (low-speed mode). If you press the [PF1] key
again, the right hand decimal points will light. The writing
speed is 57600 bps (middle-speed mode).

Note :
Normally, write in the high-speed mode (115200 bps).

INSTALLATION

1. External Power Supply Connection

(Rear Connectors)

This unit has two external power supply connectors : Main
DC and Backup.

If an external DC power supply is connected to the main
DC connector and a backup battery is connected to the
Backup connector at the same time, the DC power supply
switches to the battery automatically if power failure occurs.
Therefore, the operation of the repeater can be continued.

If the battery is used, but both the battery and power sup-
ply need not be connected (if an external switch is used or if
only a solar battery is used), connect it to the Backup connec-
tor, not the Main DC connector. Current consumption can be
reduced by approx. 120mA because the relay is not used.

If it is installed when the temperature at the repeater site
is below freezing, check whether the switch (relay) works
properly after installation.

2. Voice Scrambler

It operates only during base operation. The voice is not
scrambled when it is repeated.

2-1. Modification
1) Remove R742 and R653 on the TX-RX unit (B/2) : control
section.

2-2. Connection

1) The functions of pins of CN601 on the TX-RX unit (B/2) :
control section are shown in the figure.

2) Join the CN601 connector to the voice scrambler board via
the E37-0808-05 connector cable.

When the operation is checked in PC test mode after the
modification, and the maximum deviation is adjusted, the
voice from the local microphone is not modulated. In this
case, remove the CN601 12-pin (PTO) cable and connect it to
the land of the display unit (X564-333) from the voice scram-
bler. The voice from the local microphone can be modulated
in PC test mode.



TKR-850

TX-RX unit (B/2)
Control section
Component side
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Fig. 1

CN601

1
TXO (MIC signal output)

TXI (MIC signal input)

RXO (RX audio signal output)
AC (Audio control signal output)
BC1 (Scramble code output 1)
BC2 (Scramble code output 2)
BC3 (Scramble code output 3)
BC4 (Scramble code output 4)
PTI (PTT signal input)

CLRC (Clear code for scrambler)
RXI (RX audio signal input)

PTO (PTT signal output)

NC

GND

14

Fig. 2

—|—=—> unit

O EE—
I

IYoooooooooooool

INSTALLATION

Display unit (A/2)
Foil side

Fig. 3

3. External Speaker (KES-4 or KES-5)

The TKR-850 has a internal built-in speaker (5\WW/8Q), and
the external speaker output from the TEST/SPKR connector
(15-pin) on the rear of the radio is 4W/4Q. Use external
speaker KES-4 or KES-5.

3-1. Connection for the KES-4 or KES-5 With the TKR-850
B When taking the AF output from the TEST/
SPKR connector (15-pin) on the rear of the radio
The following tools are required for changing the connec-
tor.

» Extracting tool
The following extracting tool is recommended :
Molex Inc. Order No. : J5800-002 (W05-0878-00)

1. Remove the connector with jumper from the external
speaker connector on the rear panel of the radio. (Fig. 4-1)
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 connec-
tor housing holes number 9 and 12 using the extracting
tool.

Removing the jumper lead (Fig. 4-2)

1) Insert the extracting tool (J5800-002) into the connec-
tor while pushing the jumper lead in the direction 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 extracting
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. 4-3)

4. Attach the connector to the external speaker connector on
the radio.
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INSTALLATION

Note :

Relationship between TEST/SPKR connector (15-pin) con-
nection and speaker output.

When pins 9 and 12 are shorted : Built-in internal speaker
is used.

When pins 9 and 12 are open and output is from pins 6 and
12 : KES-4 or KES-5 is used.

N

Square-type plug \\
(E31-3228-05)
Accessory

Fig. 4-1

g o
(b)

Extracting tool
(J5800-002)

Jumper lead

%’Black lead

Crimp terminal .
(E23-0613-05) Black/White lead

Fig. 4-3

4. Accessory Cabinet

You can install optional accessories, such as a DC power
supply or duplexers in the accessory cabinet.

1. Place the optional accessory in the cabinet as shown be-
low.

2. If necessary, attach cushions (G13-1801-04 and/or G13-
1802-04) to the top plate (J21-8402-04) in order to adjust
the space between the cabinet and the top plate. Then,
insert the 3 tabs of the plate into the slots in the side of the
cabinet. High, middle, or low positions are available. To
afix the plate, inset and tighten 2 screws on the other side
of the plate.

You can also flip the top plate upside-down to adjust a
height of the cabinet space.

Tighten screws Hardware fixture

Cushion Insert the plate
(G13-1801-04 or tabs to set the
G13-1802-04)

height position
(high, middle,
or low).

The top plate can be inverted to adjust the height
of the cabinet space.

Fig. 5
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INSTALLATION / MODIFICATION

5. Key Cover

To avoid accidentally pressing the keys, you can install the
key cover.

1. Install and fix the key protector using the 5 supplied
screws (N35-3006-45).

6. Desktop Repeater

When you use the repeater on the desktop, attach the 4
spacers to the base of the repeater as shown in figure. With
these spacers attached, the front panel will not touch the
desk surface.

Pegs
Firmly press these pegs
(J59-0302-05) through the

spacers to affix them to Peel off the backing paper
the repeater. to attach these spacers
(J02-0492-04).

(J02-0475-05)

7. Installing Name Plates

Punch out the name plate card. Then insert the plates
onto the reltative function keys.
You can reconfigure the name plates at any time.

Punch out the
name plate cards

\\%%

Squeeze an
insert the plates.
Name plates for
the function keys
Name plates

Side view of the key

(]
(]
(o]
(]
O
O
O
O
O
O

0000000000
00000000

Fig. 8

MODIFICATION

1. DC Source Switch

To prevent the power supply from turning off due to
misoperation of the DC source switch on the front panel or
accidents (tampering) after installation, the main unit can be
kept on regardless of the on/off of the DC source switch on
the front panel.

Short the PSW land near K1 relay by soldering.

N4 N~ )
L J
° o o
i TX-RX unit (A/2)
l B Component side . -
|
CF1 CF2
WIDE NARROW
Orsw
K1
Fig. 1
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MODIFICATION

2. Trickle Charge for Backup Battery

If the external DC power supply is connected to the Main

DC connector and a backup battery (12V rechargeable type) is
connected to the Backup connector at the same time, the
battery can be trickle-charged from the external DC power
supply with a maximum current of 0.5A.

Short the CHARGE land near R61.

Notes :

1.

2.

Make this modification after removing the DC power sup-
ply and battery for safety.

When the DC power supply is connected after the modifi-
cation, DC voltage is output to the Backup connector. Be
careful during setup.

. When the backup battery is used for a long time, remove

the battery from the repeater and recharge it because the
trickle charge is not sufficient for recharging a completely
discharged battery.

LM

Final unit (A/2)
Component side

CN7 BACKUP - K1
(ORANGE)

[

Fig. 2

3. Single Antenna

The TKR-850 can be used as a base station by sharing an
external antenna connector for both transmitting and receiv-
ing data.

3-1. Modification
1. Change the installation position of C81 and C160 of the
final unit using a soldering iron.

T

il .
oo (2 1 <
o & 60| 1]
FWD .

Final unit (A/2)

Component side

—
{ |
ANT SW o= g | CNS3
og) 1] a )

Fig. 3

2. Short-circuit the printed pattern of ANT SW near the CN3
connector by soldering.

3. Disconnect the pin connector from CN18 of the TX-RX
unit.
Remove the two screws used for securing the BNC con-
nector on the back panel of the unit. Detach the antenna
cable assy. (E30-3418-05)

4. Cut off the coaxial cable of the removed antenna cable
assy on the BNC connector side.
Strip off the insulation of the cut-off coaxial cable to pre-
pare it to be soldered.

About 20mm

i
a S b=

/ Cut off the coaxial cable
\ at this point.

About ‘
1 =

Ve

8~10mm

Strip off the insulation so that
the cable can be soldered.

Fig. 4
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MODIFICATION / DISASSEMBLY FOR REPAIR

3-2. Connection

1. Solder the prepared coaxial cable to the final unit.

2. Connect the pin connector of the coaxial cable to CN18 of
the TX-RX unit.

L)
o o
- 0 Final unit (A/2)
S = Component side
-] C
Route the coaxial Solder the coaxial
cable under the lead cable.
wire extending from oN3 ¢ RX

CN3 and CN16.
7\

Style the coaxial cable as
illustrated in the figure.

TX-RX unit (A/2)
Component side

-

Fig. 5

3-3. Setting the FPU
Set the channel to be used as “Simplex” using the FPU.

10

DISASSEMBLY FOR REPAIR

1. How to Remove the Panel Assy (ABS)

Note : You can remove the panel assembly (ABS) without
removing the top panel (A62-0840-03).

1. To remove panel (TX-RX, ), loose 6 screws ( (D).

2. To remove panel assembly (Front, @), loose 6 screws
(®).

3. The panel assembly (ABS) is security fastened by 4 tabs
(®) on top and bottom. You can remove the panel as-
sembly by pulling to front while you are pulling up the
tabs.
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CIRCUIT DESCRIPTION

1. Outline

The TKR-850 is a UHF/FM repeater designed to operate in
the frequency range of 400 to 512MHz.

The unit consists of receiver, transmitter, phase-locked
loop (PLL) frequency synthesizer, and control circuits.

2. Receiver Circuit

The receiver is double conversion super-heterodyne, de-
signed to operate in the frequency range of 440 to 470MHz
(E), 450 to 480MHz (K), 480 to 512MHz (K2) or 400 to 430
MHz (K3).

The receiver circuit located in TX-RX unit (X57-696 A/2)
consists of the following : 2-1 front-end circuit, 2-2 first mixer,
2-3 IF amplifier circuit, 2-4 audio amplifier circuit, and 2-5
squelch circuit.

TX-RX unit (X57 A/2): TX-RX

2-1. Front-end Circuit

The front-end circuit consists of BPF L2, RF amplifier Q1,
and BPF L4/L5. The helical BPF covers frequency ranges 440
to 470MHz (E), 450 to 480MHz (K), 480 to 512MHz (K2) or
400 to 430MHz (K3), with a passband of 5.0MHz.

The BPF L4/L5 attenuates the unwanted signals, and
sends only the necessary signal to the first mixer DBM A1.

2-2. First Mixer

The signal from the BPF is heterodyned with the first local
oscillator signal from the PLL frequency synthesizer circuit at
the first mixer DBM (A1) to become a 44.856MHz first inter-
mediate frequency (IF) signal. The first IF signal is fed
through two monolithic crystal filters (XF2; Wide, XF1; Nar-
row) to further remove spurious signals.

MCF (Wide)
IF AMP XF2
Q3

44.850MHz

44.85MHz

BPF
L4,L5

1st MIX
DBM A1

RF AMP
Q1

RXVCO

A3 (X58-480)

IF AMP IF AMP IF AMP [m———— p

FM SYSTEM IC
5 Rssi IC9

Q4
QuD

DET

W/N
NOISE DET

LPF a10

frx-44.85MHz

TX-RX unit (X57 B/2): Control

~-—]

IC619 (B/2) 1C619 (A/2) RXI RXO

B

I
! AMP IC614 AMP LPF
: DEI DEO |Cgog
CODEC
AINR AOUTR
RD 1C604
ASQ |
CPU
RSSI

IC615 1C629

1C622

Q606

Fig. 1

INT SP

Receiver circuit

1
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CIRCUIT DESCRIPTION

2-3. IF Amplifier

The first IF signal is amplified by Q2 and Q3, and then en-
ters IC9 (FM system IC). The signal is heterodyned again
with a second local oscillator signal (44.395MHz) with in IC9
to become a 455kHz second IF signal. The second IF signal is
fed through a 455kHz ceramic filter, CF1 (Wide), CF2 (Nar-
row) to further eliminate unwanted signal, and the quadrature
detection circuit FM-detects the signal to produce a base-
band signal and output it from pin 11.

2-4. Audio Amplifier

The audio amplifier circuit is located in control section of
TX-RX unit (X57-696 B/2). The recovered audio signal ob-
tained from IC9 is amplified by 1C608, input to the AINR ter-
minal of CODEC IC (IC614), and audio processed by DSP
(1C618).

The processed audio signal from AOUTR terminal of
IC614 is amplified by IC619 (B/2) to a sufficient level, anti-
aliasing filtered by 1C619 (A/2). The audio signal goes to an
electronic volume (IC615) V3/V4, to the input of multiplexer
IC (IC622), and is amplified to drive a loudspeaker by an audio
power amplifier (IC629). The 4W audio output can be pro-
vided to external 4 ohms speaker through the 15-pin test con-
nector “SPO, SPG" on the rear panel.

2-5. Squelch Circuit

The output signal from IC9 enters FM IC again, then
passed through a band-pass filter.

The noise component output from IC9 is amplified by Q7
and rectified by D5 to produce a DC Voltage corresponding to
the noise level. The DC voltage is sent to the analog port of
the CPU (IC604).

IC9 outputs a DC voltage (RSSI) corresponding to the in-
put of the IF amplifier.

Display unit
(X54 B/2) Display unit (X54 A/2)
MIC JACK VR501 ITEKOQ/Z) 0?1’32
ﬂH—% AMP ATT }—¢
J601 @
D501,502
_

3. Transmitter Circuit

The transmitter circuit consists of the following circuits : 3-
1 microphone circuit, 3-2 modulation level adjustment circuit,
3-3 driver and final power amplifier circuit, 3-4 automatic
power control circuit, 3-5 RF power down detect, and 3-6 fan
action control circuit.

3-1. Microphone Circuit

The signal from the microphone is passed through AGC
circuit located in display unit (X54-333), so that it does not
saturate. This circuit consists of IC501, D501, D502, Q501,
and Q502. The AGC is operated by controlling the + and —
side levels of amplitude using the current obtained by posi-
tive and negative detection of the amplified audio signal. The
audio signal goes to control section of TX-RX unit (X567-696 B/
2) from display unit (X54-333).

The transmit audio signal goes to the input of the multi-
plexer IC (IC605) for microphone muting. The audio signal is
amplified by IC610, input to the AINL terminal of CODEC IC
(IC614), and audio processed by DSP (IC618). The processed
audio signal from the AOUTL terminal of IC614 is amplified
by IC616 (A/2) to a sufficient level, anti-aliasing filtered by
IC616 (B/2), and amplified by the summing amplifier IC611
(A/2).

3-2. Modulation Level Adjustment Circuit

The output of the summing amplifier IC611 (A/2) is passed
to an electronic volume (IC615) for maximum deviation ad-
justment before being applied to a varactor diode in the volt-
age controlled oscillator (VCO) A2 located in TX-RX unit (X57-
696 A/2).

MIC

TXRX unit (X57 B/2): CONTROL

IC605 (A/2) IC610 IC614
Mic (sW) 0 @ CODECIC
Y T AINL
MIS — TXO TXI
TA —@
A
TAS —

IC616
(B/2)

IC616
(A/2)

1C611

(A/2) IC615

MO
DAC
MB

o3

Fig. 2 Microphone circuit
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CIRCUIT DESCRIPTION

3-3. Driver and Final Power Amplifier Circuit

The transmit signal is generated by the TX VCO (A2), am-
plified by Q11, and sent to final unit (X45-374). This amplified
signal is amplified by Q1, Q2, Q3 and Q4, and is passed to the
FINAL stage. The RF power amplifier consists of MOS FET.

TX-RX unit (X57-696 A/2) Final unit (X45-374 A/2)
Q1 a3 04 Q5 TXANT
STT Drive Drive Drive Final
¥ an AMP AMP  AMP  AMP
MO O———— 1x vco 9[>%ATT CM COUPLER [~ \ ¢
A2 !
(X58-481) !
! v v
AMP 1 D4[ rwD REV | D5
T IC3[Be <_@ DET | [ DET
FCT—] as
AMP
B BUFF -] TCXO
IC1 X3 T POWER ADJ
16.8MHz REF PDT
PC—> Anip [ *— (10 IC604 CPU)
IC3 VR1

Fig. 3 Driver and final power amplifier circuit

3-4. Automatic Power Control Circuit and Transmitter

The automatic power control (APC) circuit stabilizes the
transmitter output power at a pre-determined level, and con-
sists of forward/reverse power detector circuits, and switch-
ing transistor Q8. The forward/reverse power detector cir-
cuits detects forward RF power and reverse RF power to DC
voltage, and consists of a CM coupling type detection circuit
formed by a strip line, RF detector D4/D5, and DC amplifier
IC3 (A/2).

The voltage comparator (IC3 B/2) compares the above de-
tected voltage with a reference voltage, set using the micro-
processor and IC6 located in the TX-RX unit. An APC voltage
proportional to the difference between the sensed voltage
and the reference voltage appears at the output of IC3. This
output voltage controls the gate voltage for the drive amplifi-
ers Q3 and Q4 and final amplifier Q5, which keeps the trans-
mitter output power constant.

3-5. RF Power Down Detect

When the transmitter output power has dropped to or be-
low the preset values (High Power : about 16\, Low Power :
about 10W) in “RF Power Down Detect” adjustment, IC604
(CPU : X57-696) detects the drop in power and outputs a
Low-level (default) signal to the AUX out port.

3-6. Fan Action Control Circuit

If fan action is set to “Temperature”, the cooling fan is
turned ON or OFF according to temperature.

If the ambient temperature of the final unit exceeds
approx. 35°C, the output from the temperature detection IC1
changes from H to L. This signal is sent to the CPU (IC604)
by Q602 in the TX-RX unit B/2 (control section), and the out-
put from pin 13 (FAS) of IC7 in the TX-RX unit A/2 controlled
by the CPU goes H.

This signal turns Q9 in the final unit ON to run the cooling
fan. It has a hysteresis of approx. 2°C by IC1. If fan action is
set to “Continuous”, the fan operates continuously, but Q9
stays ON.

FAN _I_ cna | X4BA2 X57 A2 X57 B/2
% [oIFAB . .
IC7 IC604
[©TFac Q9
T FAS] 13
blas <cn< CPU
DT, TMP
STB 17
_AM_‘.
IC1
T™P i
- Q602
[Fan operation]
ON
OFF
[ [ [ [ [
+20°C +30°C +35°C +40°C +50°C

Fig. 4 Fan action control circuit
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4. PLL Frequency Synthesizer

The PLL frequency synthesizer circuit consists of the fol-
lowing circuits : 4-1 receiver PLL circuit, 4-2 transmitter PLL
circuit, and 4-3 unlocked detector circuit.

4-1. Receiver PLL

The receiver PLL circuit is located in VCO unit A3 (X58-
480) on TX-RX unit (X57-696 A/2), and consists of VCXO X2,
VCO'’s (Q350 and Q351), a single-chip PLL IC IC300, buffer
amplifier Q355, and high-frequency amplifier Q302.

The VCXO generates 16.8MHz. The frequency stability is
within £1.5ppm (Temperature range of =30 to +60°C). The
frequency tuning of the VCXO is done to apply a voltage to
pin 1 of the VCXO. The output of the VCXO is applied to pin 8
of the PLL IC through the pin 7 of the VCO.

The first local oscillator is a lower heterodyne local oscilla-
tor, and the VCO oscillator frequency is 405.15 to 435.156MHz
(K), 395.15 to 425.15MHz (E), 435.15 to 467.15MHz (K2) or
355.15 to 385.15MHz (K3).

The oscillator frequency is controlled by applying the VCO
control voltage, obtained from the phase comparator to the
varactor diodes.

VCO unit (X58-480) TX-RX unit
Q350 Q355
B VCO A >@—>{>—N —e—>

Q354

ofo
@ Q353

SRR
» VCO B
Q351
Q300 _Ic300 Q302 x2
PLLAIC VCX0
i

CP,DP
EPR,LDR

AV

p-com

1C604

Fig.5 Receiver PLL

4-2. Transmitter PLL

The transmitter PLL circuit is located in VCO unit A2 (X58-
481) on TX-RX unit (X57-696 A/2), and consists of VCXO X3,
VCO's (Q350 : K,K2,E, Q351 : K3), a single-chip PLL IC 1C300,
buffer amplifier Q355, and high-frequency amplifier Q302.

The VCXO generates 16.8MHz. The frequency stability is
within £1.5ppm (Temperature range of =30 to +60°C). The
frequency tuning and modulation of the VCXO are done to
apply a voltage to pin 1 of the VCXO. The output of the VCXO
is applied to pin 8 of the PLL IC through the pin 7 of the VCO.

The VCO oscillator frequency is 450.00 to 480.00MHz (K),
440.00 to 470.00MHz (E), 480.00 to 512.00MHz (K2) or
400.00 to 430.00MHz (K3).

The oscillator frequency is controlled by applying the VCO
control voltage, obtained from the phase comparator to the
varactor diodes.

4-3. Unlock Detector Circuit

If a pulse signal appears at the LD pin of IC300, an unlock
condition occurs, causing the voltage applied to the pin of the
microprocessor to go low. The names of this pin are LDT for
TX PLL and LDR for RX PLL. When the microprocessor de-
tects this condition, the transmitter is disabled.

VCO unit (X58-481) TX-RX unit
Q350 : K,K2,E Q355
< VCO A @ e o
MO
MO Q4-o<— MO
Q351:K3
VCO B
MO
Q300 IC300 Q302 X3

PLLIC VX0

CP,DP
< EPT,LDT

pu-com

1C604

Fig. 6 Transmitter PLL

Top view (MHz)

TXVCO VCO A : 450~480 (K)
(X58-481) ' 480~512 (K2)

440~470 (E)

O

VCO A : 440~460 (K,E)
480~500 (K2)
400~420 (K3)

—44.850

VCO B : 460~480 (K,E)
500~512 (K2)
420~430 (K3)

—44.850

RXVCO
(X58-480)

O O

14 Fig. 7 VCO oscillation frequency
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5. Control Circuit

The control circuit mainly located in the control section of
TX-RX unit (X67-696 B/2) consists of the following : 5-1 CPU,
5-2 memory circuit, 5-3 CPU clock shift, 5-4 shift register cir-
cuit, 5-5 display circuit, 5-6 DSP circuit, 5-7 base-band circuit,
5-8 RS-232C circuit, 5-9 power supply circuit, and 5-10 5-tone
decode circuit.

5-1. CPU

The CPU (IC604) is a 16bit single-chip microcomputer con-
taining a 32k ROM and 3k RAM. This CPU controls the flash
ROM, the DSP, the receiver circuit, the transmitter circuit,
the control circuit, and the display circuit and transfers data to
or from an external device.

5-5. Display Circuit

The display circuit (X54-333) contains two 7-segment
LEDs D506, D507 (orange), D503 (red : transmission), two-
color D504 (green : busy, orange : selective called), two-color
LED D505 (red : backup, green : main DC), LEDs in switches
S501 to Sh06, IC502, IC503, IC504, and IC505 to display this
model channels and states.

IC502 to IC505 are shift registers which convert serial data
from the CPU to parallel data and light LEDs.

Q507, Q510, and Q511 are switching transistors which
control two-color LED D505.

IC506, and IC507 are three-pin power supply ICs which
produce power used for the display circuit.

TX-RX unit (X57 B/2): CONTROL

5-2. Memory Circuit EIIE(;(;{(:;)M oo ICiOLgASH oM
IC609 has a flash ROM with a capacity of 2M bits that I—I: :
contains the control program for the CPU, the signal process- 1C601 1C620
ing program for DSP and data such as channels and operating ﬁ
features. CPU IC615
This program can be easily written from an external de- X600
vice. Data such as the operating status are programmed into |1V‘I‘|-_|7Z54 O] —» ﬁ
the EEPROM (IC600). 1C602/623
Q600 Shift Register IC
5-3. CPU Clock Shift BEAT
There are the 14.754MHz clock for the CPU (IC604) and SHIFT v
the 16.5156MHz clock for the DSP (IC618) at the control sec- 1C603/606 E\‘TERFACE I
tion of TX-RX unit (X57-696). When these clocks are multi-
plexed with the reception frequency, they become an inter- X601 v 1C618
nal beat signal. To prevent this, by tuning Q600 and Q604 on 16,515 | []| —» *
the clock frequency is shifted. (Shift on/off can be set MHz DSP
through programming.) IC613 ¥
Q600 I DIVIDER
5-4. Shift Register Circuit BEAT
Serial data is sent to the shift register (IC502 to IC505 lo- SHIFT
cated in display unit, IC602, IC623, IC7 located in TX-RX unit)
from the CPU (IC604) to control various functions in the unit. . L
Fig. 8 Control circuit
Display unit (X54-3330-21 A/2)
1
PF1-6 !
o oo oo KEYI-S )
o™ o oY
CLK,SOE, CLK,SOE, CLK,SOE, CLK,SOE,
STB1 STB1 STB1 STB1
ﬂ$3| so| ﬂ$3| so| ﬂ$3| so| ﬂ wDAT L
Shift Reg. 1 Shift Reg. 2 Shift Reg. 3 Shift Reg. 4
BU4094BCFV| |BU4094BCFV| |BU4094BCFV BU4094BCFV
; ; ) 4
799
A I_I I_I -— AV AV AV ARV
KEY LAMP — — TX CALL BUSY Main DC/
1-6 BACKUP

Fig. 9 Display circuit
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5-6. DSP

The DSP circuit filters transmit/receive audio signal and
encode/decodes signaling (QT, DQT). This circuit consists of
IC618, 1C612, IC613, IC614, IC603, IC606, IC608, IC610,
IC616, and IC619.

The receive signal DET is converted from analog to digital
by IC614 with a sampling frequency of 16.128kHz. The digi-
tized audio signal is sent to DSP 1C618 to process the signal-
ing signal and audio signal. The processed digital audio signal
is fed to CODEC I1C613, converted from digital to analog, and
the analog signal is output from pin 16 (AOUTR). Then, the
audio signal is amplified by IC619 (B/2), passes through the
IC619 (A/2) low-pass filter, and goes to an electronic volume
IC615.

The transmit audio signal coming from IC605 is amplified
by 1C610, fed to pin 3 (AINL) of CODEC IC614, and converted
from analog to digital at a sampling frequency of 16.128kHz.
The digitized transmit audio signal is AGC-processed, pre-
emphasized and filtered at 300Hz to 3kHz by DSP I1C618, and
the resulting signal is fed back to CODEC IC614, and con-
verted from digital to analog, and the analog signal is output
from pin 15 (AOUTL). The transmit signal from AOUTL is
amplified by IC616 (B/2), passes through the IC616 (A/2) low-
pass filter, and goes to the IC611 (A/2) summing amplifier.

IC613 is a counter IC and the clock required for the
CODEC and DSP is generated by dividing the 16.515MHz
clock signal produced by DSP IC618.

|C603 and IC606 are interface IC between the CPU oper-
ated at 5.0V and the DSP operated at 3.3V.

5-7. Base-Band Circuit

The base-band circuit switches between the modulation
signal to the transmitter circuit, and remote audio and adjusts
their levels. This circuit consists of 1C605, IC607, IC611,
IC615, and IC617.

Modulation inputs include local microphone input, low-
speed data (LSD), high-speed data (HSD), external audio in-
put (TA), and external data input (TD), and demodulation out-
puts include receive audio output (RA), and receive data out-
put (RD).

The multiplexer (IC605) changes signals, the electronic
volume (IC615) adjusts the level, and the operational ampli-
fier (IC607, IC611, 1C617) amplifiers and sums signals.

5-8. RS-232C Circuit

The RS-232C circuit connects the RS-232C serial port of a
personal computer directly to this model to perform FPU op-
eration. The FPU operation can also be performed by con-
necting a programming cable (KPG-46) to the local micro-
phone on the front panel. But, if the D-sub connector on the
rear panel is used, the programming cable is not required.
The 232C driver IC (IC620) changes the TTL-232C level. The
firmware can only be rewritten with the local microphone on
the front panel.

5-9. Power Supply Circuit

The power supply circuit generates power to operate the
CPU, DSP, flash ROM, bi-directional buffer, and base-band
circuit. This circuit consists of 1C624, 1C625, 1C626, IC627,
IC628, and IC630.
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CODECIC
IC614 : AK4550VT RA
RX detected signal 2 RX 16 I
> » RX audio
AOUTR
¥ AINR) ™ o |6 ) amp.
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TX modulation signal 3 15 TX VCO
Local Mic --r---b E— ------r-» (Modulation
(AINL) X (AOUTL) circuit)
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Fig. 10 An audio signal course and the frequency characteristic



5-10. 5-tone* Decode

The 300 to 3000Hz frequency characteristics of the signal
that enters the comparator are made flat by the circuit, and
the band is made into that band required to detect 5-tone
signal by the low-pass filter (IC632 2/2), high-pass filter
(IC632 1/2) and BEF filter (IC631 1/2). The signal made into a
square wave by the comparator (IC631), and input to the

CIRCUIT DESCRIPTION

TKR-850

|C604 checks the square wave frequency for the pres-
ence of the required tone, and if the tone matches, 1C604
performs the subsequent required processing.
* : The b5-tone signaling is used only the E markets.

CPU, IC604.
R831 R828 C§33 R827
IC631
€838 (837 N2 R824
;I . — . .L "
= & &3 &
LI o I O
IC611-7 pin 1C604 IC631
P3 R818 (2/2) _|
5TONE W -
o N B3
i %) AVAVAV - AVAVAV x B IAS .
4 R823 R820 1C611-7 pin
Fig. 11 5-tone decode
6. DC Power Supply Circuit
6-1. DC Source Switching Relay Circuit Da(';n - i
1. The final unit contains a relay (K1) for switching between
the Main DC and Backup Battery. D9 [J Colv.B
If an external power source is connected to the Main DC R61 ?
terminal, the Backup terminal is isolated by the relay. If Land 120mA’J” (RZIL )
the Main DC turns OFF due to power failure, it is switched Backup ? v
to the Backup terminal by the relay. battery Final unit (A/2)
The CPU monitors which is used, Main DC or Backup Bat- TX-RX unit (A/2)

tery.

. Trickle charge circuit

If both Main DC and Backup Battery are connected, trickle
charging of 0.5A max. can be performed from the Main
DC power supply to the Battery.

(The default is OFF. See the Modification section for infor-
mation on the modification method.)

The battery is charged from the Main DC with D8, D9 and
R61. If it exceeds 0.5A, the charging circuit is turned OFF
by D9.

6-2. SB Switching Relay Circuit

1.

2.

SB (Switched +B) is supplied through the relay (K1) in the
TX-RX unit A/2.

When S507 (DC source switch) in the display unit is
turned ON, the relay (K1) is turned ON to output SB.

If +B exceeds 18V, the relay is forcibly turned OFF by D12
and Q25 to interrupt the power and protect the main unit.

BUP

1C604
CPU

TX-RX unit (B/2)
16

Q601

Fig. 12 DC source switching relay circuit

K1
+B oo SB
_D_
R165
D12 Land
PSW
Q24 ( D :
Display unit
$507 (Front panel)

Z

Fig. 13 SB switching relay circuit
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SEMICONDUCTOR DATA

Main CPU : 30622M4A-487GP (TX-RX unit 1C604)

M Pin Function

Pin No. | Name 1/0 Function
1 105 I/0 | Aux /0 No.5 (Acc D-sub 25 pin)
2 104 1/0 | Aux I/0O No.4 (Acc D-sub 25 pin)
3 5TN | b-tone input
4 102 1/0 | Aux 1/0 No.2 (Acc D-sub 25 pin)
5 101 I/0 | Aux1/0 No.1 (Acc D-sub 25 pin)
6 BYTE - | BV
7 CNVss - | GND
8 ENT O | TXPLLIC enable
9 ENR O | RXPLLIC enable
10 Reset | Microcomputer reset input
11 Xout - | 14.7456MHz
12 Vss - GND
13 Xin - | 14.7456MHz
14 Vce - 5V
15 NMI - Not used
16 BUP Backup battery detect
H : Backup, L : Main
17 TEMP I Temperature detect for fan action
H : Temp high, L : Temp low
18 INTy | INT request from DSP
19 CLK O | Common clock
20 DAT O | Common data
21 SFT O | Beat shift H:On, L:Off
22 LD1 O | Control D/A converter LD
23 103 I/0 | Aux1/0 No.3 (Acc D-sub 25 pin)
24 BEEP (0] Beep output
25 LD2 O | D/A converter 2LD
26 RS O | DSP reset H: Off, L: On
27 EPTT O | Acc PTT (Acc D-sub 25 pin)
H: Off, L: On
28 PTT | Mic PTT H:Off, L:On
29 TXD1 O | Mic TXD
30 RXD1 | Mic HOOK/RXD
31 SCLK O | EEPROM clock
32 SDAT I/O | EEPROM data
33 TXDO O | Acc TXD (Acc D-sub 25 pin)
34 RXDO | Acc RXD (Acc D-sub 25 pin)
35 CcpP O | PLLIC clock
36 DP O | PLLIC data
37 RDY I CPU ready input

18

Pin No. | Name 1/0 Function
38 ALE - Not used
39 HOLD - | Not used
40 HLDA - Not used
41 BCLK O | Not used
42 RD O | Flash ROM WR/DSP HDS1
43 BHE - Not used
44 WR O | Flash ROM WR/DSP HDS2
45 STB2 (6] Control shift register STB
46 INTx (0] DSP interrupt H:Off, L:On
47 HCS O | DSPHCS
48 Cso O | Flash ROM CS
49 A19 O | Not used
50~59 | A18~A9 O | Flash ROM address bus
60 Vce 5V
61 A8 O | Flash ROM address bus
62 Vss - GND
63~70 | A7~A0 O | Flash ROM address bus
71 EMON | Acc monitor (Acc D-sub 25 pin)
H: Off, L: On
72 LDR RX VCO lock detect
H: Lock, L : Unlock
73 LDT | TX VCO lock detect
H: Lock, L : Unlock
74,75 KEY5,KEY4 | O Key matrix output
76~78 | KEY3~KEY1| | Key matrix input
79~86 | D7~D0 I/0 | Flash ROM data bus
87 FWD | RF power down level input
88 RSSI I RSS! level input
89 ASQ | Squelch level input
90 VLI I Volume level input
91 BATT | Power supply voltage level input
92 Al I Aux input No.1 (Acc D-sub 25 pin)
93 Al2 | Aux input No.2 (Acc D-sub 25 pin)
94 AVss - GND
95 Al3 | Aux input No.3 (Acc D-sub 25 pin)
96 Vref - | BV
97 AVcc - 5V
98 STB1 O | Display shift register STB
99 SOE O | Shift register common OE
100 106 I/0 | Aux1/0 No.6 (Acc D-sub 25 pin)




DSP : 320VC5402PGE (TX-RX unit IC618)

H Pin Function

SEMICONDUCTOR DATA
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Pin No. Name 1/0 Function Pin No. Name 1/0 Function

1,2 NC1,NC2| - Not used (No connection) 45 BDRO | Serial data receive input

3 Vss - | GND 46 HCNTL1 | HPI control 1

4 DVDD - VDD for I/O pins (+3.3V) 47 BDR1 - Not used (No connection)

5 A0 O | Not used (No connection) 48 BCLKXO0 | Transmit clock input

6 HDO I/O | HPI data bus (SCLK : 516.09375kHz)

7~11 A1~Ab O | Not used (No connection) 49 BCLKX1 O | Master clock output

12 NC3 — | Not used (No connection) (MCLK : 4.12875MHz)

13 HAS | HPI address strobe (Pull up) 50 Vss - GND

14 Vss - | GND 51 HINT/TOUTT| O | Boot mode select (Pull up)

15 NC4 - Not used (No connection) 52 CvDD — | VDD for core CPU (+1.8V)

16 CVDD - VDD for core CPU (+1.8V) 53 BFSX0 | Frame sync. for transmitter input

17 HCS | HPI chip select (LRCK : 16.128kHz)

18 HR/W | HPI read/write b4 BFSX1 | Frame sync. for transmitter input

19 READY | Data ready (Pull up) (LRCK : 16.128kHz)

20 PS O | Not used (No connection) 55 HRDY - Not used (No connection)

21 DS (0] Not used (No connection) 56 DVDD - VDD for 1/O pins (+3.3V)

22 IS O | Not used (No connection) 57 Vss - GND

23 R/W O | Not used (No connection) 58 HD1 I/O | HPI data bus

24 MSTRB (0] Not used (No connection) 59 BDX0 O | Serial data transmit output

25 IOSTRB O | Not used (No connection) 60 BDX1 - Not used (No connection)

26 MSC O | Not used (No connection) 61 IACK — | Not used (No connection)

27 XF O | CODEC control 62 HBIL | Byte identification (HPI)
H : Power down, L : Active 63 NMI | Not used (Pull up)

28 HOLDA - Not used (No connection) 64 INTO | Command interrupt from host CPU

29 IAQ — | Not used (No connection) 65 INT1 | Not used (Pull up)

30 HOLD | Hold (Pull up) 66 INT2 | Boot mode select (Pull up)

31 BIO | Serial data syncronize input 67 INT3 | Not used (Pull up)

32 MP/MC | Not used (Pull down) 68 CVvDD — | VDD for core CPU (+1.8V)

33 DVDD - | VDD for I/O pins (+3.3V) 69 HD2 I/O | HPI data bus

34 Vss - | GND 70 Vss - | GND

35~38 NC5~NC8| - Not used (No connection) 71~74 NCO~NC12| - Not used (No connection)

39 HCNTLO | HPI control 0 75 DVDD — | VDD for I/O pins (+3.3V)

40 Vss - | GND 76 Vss - | GND

41 BCLKRO | Receive clock input 77 CLKMD1 | Clock mode select (Pull down)
(SCLK : 516.09375kHz) 78 CLKMD2 | Clock mode select (Pull up)

42 BCLKR1 - Not used (No connection) 79 CLKMD3 | Clock mode select (Pull down)

43 BFSRO | Frame sync. for receiver input 80 NC13 - Not used (No connection)
(LRCK : 16.128kHz) 81 HD3 I/O | HPI data bus

44 BFSR1 | Frame sync. for receiver input 82 TOUTO - Not used (No connection)
(LRCK : 16.128kHz) 83 EMUO I/O | Emulator O (to JTAG connector)
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Pin No. Name | 1/O0 Function Final Unit (X45-374X-XX)

84 EMUT/OFF | 1/O | Emulator 1 (to JTAG connector) Ref. No. Part name Description

85 TDO O | Test data output (to JTAG connector) IC1 IC Thermostat

86 DI | | Testdatainput (to JTAG connector) IC2 IC Voltage regulator

87 TRST | | Testreset (to JTAG connector) IC3 IC DC amplifier

88 TCK || Test clock (to JTAG connector) Q1.2 Transistor RF amplifier

89 TMS | Test mode select (to JTAG connector) Q34 FET TX drive amplifier

90 NC14 - Not used (No connection) Qs FET Final amplifier

91 CVDD | - | VDD for core CPU (+1.8V) Q8.9 Transistor | DC switch

92 HPIENA | Not used (Pull up) D2 Zener diode Voltage reference

93 Vss _ oD D4,5 Diode RF detector

94 CLKOUT | O | Not used (No connection) b7 Zener diode | Surge protector

95 HD4 /O | HP! data bus D8 Diode Reverse current protection

% X1 B 16.515MHz (Systerm clock) D9 Vatistor Current protector

97 X2/CLKIN| - 16.515MHz (System clock) b0 Diode Surge absorption
D51,52 Diode Reverse connection protection

% RS | PSP reset input D53,55,566 | Diode RF switch

99~104 | DO~D5 - Not used (No connection)

105 A6 O | Not used (No connection)

106 | Ves i Display Unit (X54-3330-21)

107~109 | A7~A9 O | Not used (No connection) Ref. No. Part name Description

110 NC15 - Not used (No connection) 1C501 MOS IC MIC amplifier

1 Vss - | GND IC502~505 | IC Shift register

112 bvbD ~ | VDD for /O pins (+3.3V) 1C506,507 IC Voltage regulator

113~119 | D6~D12 | - | Notused (No connection) Q501,502 | Transistor Level controller

120 HD5 I/O | HPI data bus Q503,504 FET DC switch

121~123 | D13~D15| - Not used (No connection) Q506 Transistor DC switch

124 HD6 I/O | HPI data bus Q507 FET DC switch

125 CVvDD — | VDD for core CPU (+1.8V) Q508~511 | Transistor DC switch

126 NC16 — | Not used (No connection) Q512~514 | FET DC switch

127 HDS1 | HPI data strobe 1 (Pull up) Q516~519 | FET DC switch

128 Vss - | GND Q521~525 | FET DC switch

129 HDS2 | HPI data strobe 2 (Pull down) D501,602 Diode AF detector

130 DVDD — | VDD for I/O pins (+3.3V) D503~505 | LED LED

131~134 | A10~A13| O | Not used (No connection) D506,507 | LED 7 segment

135 HD7 I/O | HPI data bus D508~514 | Diode Surge absorption

136~141 | A14~A19| O | Not used (No connection) D601,602 | Diode Surge absorption

142 CcVDD — | VDD for core CPU (+1.8V) D603 Varistor Current protector

143,144 | NC17NC18 | - Not used (No connection)

TX-RX Unit (X57-696X-XX)

Ref. No. Part name Description
IC1,2 IC Buffer amplifier
IC3~5 IC Voltage regulator
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Ref. No. Part name Description Ref. No. Part name Description
IC6 IC D/A converter Q603 Transistor Inverter
IC7 IC Shift register Q604 FET DC switch
1C9 IC FM IF system Q605 Transistor Inverter
1C10,11 IC Voltage regulator Q606 Transistor AF mute switch
1C600 IC EEPROM Q607~609 | Transistor DC switch
1C601 IC Voltage detector Q610 FET DC switch
1C602 IC Shift register Q611,612 Transistor DC switch
1C603 IC Bus transceiver Q613,614 Transistor Current control
1C604 IC CPU Q615 Transistor DC switch
1C605 IC Multiplexer D1~4 Diode Wide/Narrow switch
1C606 IC Bus transceiver D5 Diode Noise detection
1C607,608 IC AF amplifier D7 Diode DC switch
1C609 IC Flash ROM D8 Diode TX switch
1C610,611 IC AF amplifier D11 Zener diode Surge protector
1C612 IC Inverter D12 Diode DC switch
1C613 IC Counter D13 Diode Noise detection
1C614 IC CODEC D600 Diode Surge protector
IC615 IC D/A converter D606~612 | Diode Surge protector
1C616,617 IC AF amplifier D614~616 | Diode Surge protector
1C618 IC DSP D618~623 | Diode Surge protector
1C619 IC AF amplifier D626 Variistor Current protector
1C620 IC RS-232C tranceiver D627,628 Diode Reverse current protector
1C621 IC NAND gate D629 Diode Surge protector
1C622 IC Multiplexer
1C623 IC Shift register RX VCO Unit (X58-480X-XX)
1C624~628 | IC Voltage regulator Ref. No. Part name Description
1C629 IC AF power amplifier IC300 IC PLL
1C630 IC Voltage regulator Q300,301 Transistor Active filter
1C631,632 IC AF amplifier Q302 Transistor Buffer amplifier
Q1~3 Transistor RF amplifier Q350,351 FET VCO 0SC
Q4 Transistor Wide/Narrow switch Q352~354 | Transistor DC switch
Q5,6 Transistor DC switch Q355 Transistor Buffer amplifier
Q7 Transistor Noise amplifier D350~353 | Varicap Frequency control
Q8,9 Transistor RF amplifier
Q10 Transistor Current control TX VCO Unit (X58-481X-XX)
QM Transistor RF amplifier Ref. No. Part name Description
Q12~15 Transistor Ripple filter IC300 IC PLL
Q16~19 Transistor DC switch Q300,301 Transistor Active filter
Q23~26 Transistor DC switch Q302 Transistor Buffer amplifier
Q27 Transistor Wide 5kHz/Narrow 4kHz switch Q350,351 FET VCO OSC
Q600 FET DC switch Q355 Transistor Buffer amplifier
Q601 Transistor DC switch D350~353 | Varicap Frequency control
Q602 FET DC switch D354,355 Varicap Modulation
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TKR-850

PARTS LIST

sk New Parts. A\ indicates safety critical components. L : Scandinavia K : USA P : Canada
Parts without Parts No. are not supplied. Y : PX (Far East, Hawaii) T : England E : Europe
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y : AAFES (Europe) X : Australia M : Other Areas
Teile ohne Parts No. werden nicht geliefert.
TKR-850 (Y54-319X-XX)
FINAL UNIT (X45-374X-XX)
Ref. No. |Address y:rg Parts No. Description l?;?(‘]'l" Ref. No. |Address y:r‘g Parts No. Description l?:l?:]ll-l
49 1F (13-1802-04 CUSHION ACCESSORY
TKR-850 50 2B % | G13-1886-04 CUSHION (BNC)
1 2B A10-4037-21 CHASSIS
2 B A62-0836-04 PANEL (TX/RX) 52 1E H25-0029-04 PROTECTION BAG (60/110/0.07)
3 1B A62-0837-04 PANEL (FINAL) 53 1F H25-0747-04 PROTECTION BAG (250X350)
4 1D A62-0840-03 PANEL (OUTER) 54 1E H25-0762-04 PROTECTION BAG (120X300)
5 3A A62-0933-13 PANEL ASSY (INNER) 55 1F H25-2328-04 PROTECTION BAG (80/250/0.07)
57 3F H52-1779-02 ITEM CARTON CASE
6 3C A62-0934-03 FRONT PANEL
59 1E J02-0475-05 FooT ACCESSORY
8 1F B10-2635-04 FRONT GLASS ACCESSORY 60 1E J02-0492-04 FOOT ACCESSORY
9 1F B11-1259-04 FILTER ACCESSORY 61 1F J21-8402-04 MOUNTING HARDWARE ~ ACCESSORY
10 3B B42-7160-04 STICKER (MODEL NAME) 64 1B J21-8467-04 MOUNTING HARDWARE (DRIVE FET)
" 1F % | B62-1835-00 INSTRUCTION MANUAL K.K2,K3 62 1E J59-0302-05 GROMMET ACCESSORY
" 1F % | B62-1837-00 INSTRUCTION MANUAL E
J61-0307-05 BAND
12 2C,3D | = |B72-2301-04 MODEL NAME-PLATE K
12 2C,3D | = |B72-2302-04 MODEL NAME-PLATE K2 65 1E K01-0418-15 HANDLE ACCESSORY
12 2C,3D | = |B72-2303-04 MODEL NAME-PLATE E 66 3A K29-5389-03 KNOB (VOLUME)
12 2C,3D | = |B72-2305-04 MODEL NAME-PLATE K3 67 3A K29-5460-02 KEY TOP
68 3A K29-9106-04 KNOB (DC SOURCE)
14 2C E30-3414-05 DC CORD(EXT DC IN)
15 1C E30-3418-05 ANTENNA CABLE (BNC) A 2C N09-2292-05 HEXAGON HEAD SCREW
16 2C E30-3419-05 ANTENNA CABLE (N) B 1C.2C N30-2606-46 PAN HEAD MACHINE SCREW
17 1E E30-3427-15 DC CORD ACCESSORY C 2A1E N30-4006-46 PAN HEAD MACHINE SCREW
18 1E £31-3228-05 TEST/SPKRPLUG ~ ACCESSORY D 2B,2C N30-4014-46 PAN HEAD MACHINE SCREW
E 1C N30-4020-45 PAN HEAD MACHINE SCREW
19 B E37-0902-05 DC WIRE (RED)
20 1B E37-0903-05 DC WIRE (BLACK) F 1C.2C N32-3006-46 FLAT HEAD MACHINE SCREW
21 2C E37-0904-05 D-SUB CABLE ASSY G 3B,3C N32-4008-45 FLAT HEAD MACHINE SCREW
22 3B E37-0905-15 SPEAKER CABLE H 1B N33-3006-45 OVAL HEAD MACHINE SCREW
23 3A E37-0906-05 LEAD WIRE WITH CONNECTOR (CONT-DISP) J 1E N35-3006-45 BINDING HEAD MACHINE SCREW  ACCESSORY
K 1C N35-4006-45 BINDING HEAD MACHINE SCREW
24 3A E37-0908-05 LEAD WIRE WITH CONNECTOR (11P)
25 2B E37-0909-05 LEAD WIRE WITH CONNECTOR (8P) L 1B.3B N67-3008-46 PAN HEAD SEMS SCREW
26 1B E37-0911-05 LEAD WIRE WITH CONNECTOR (3P) M 1C N80-2608-45 PAN HEAD TAPTITE SCREW
27 2B E37-0912-05 COAXIAL CABLE N 2C N87-2606-46 BRAZIER HEAD TAPTITE SCREW
28 2C E37-0913-05 TEST/SPKR CONNECTOR ASSY 0 3A N87-3005-45 BRAZIER HEAD TAPTITE SCREW
P 2B,3B N87-3006-46 BRAZIER HEAD TAPTITE SCREW
29 1B E37-0934-05 DC WIRE (ORANG)
30 2C E37-0964-05 DC BACKUP WIRE (BLACK) R 2C N90-3014-46 TP HEAD MACHINE SREW
31 2C E37-0965-05 DC BACKUP WIRE (RED)
32 2B E37-0967-05 FLAT CABLE (36P) 70 3A T07-0247-05 SPEAKER
33 2C E70-0402-05 DC BACKUP TERMINAL
490-0174-05 ADHESIVE TAPE
35 1C1E F05-1537-05 FUSE (BLADE TYPE) (15A/32V)
36 2C F09-0445-05 CAP (D-SUB) ACCCESSORY
37 2C F09-0471-05 FANMOTOR
F10-2374-04 SHIELDING PLATE (TX/RX)
F10-2379-04 SHIELDING CASE (TX/RX COMP)
FINAL UNIT (X45-374X-XX) 0-10:K,E 0-11:K2 0-12:K3
- F10-2409-04 SHIELDING CASE (TX/RX FOIL)
4 1C F20-3322-04 INSULATING SHEET (BACKUP) C1 CC73GCH1H100D CHIPC 10PF D K2, K3
C1 CK73GB1H471K CHIPC 470PF K KE
43 1B,2B (02-0576-14 FLAT SPRING C3 £90-2146-05 ELECTRO 100UF  25WV
- (02-0729-14 FLAT SPRING (TX/RX FOIL) 6,7 CK73GB1H471K CHIPC 470PF K
44 2B (02-0829-14 FLAT SPRING 8 CC73GCH1HO30C CHIPC 3.0PF C K2
45 3B (02-0885-13 EARTH SPRING
51 1B (02-0894-04 EARTH SPRING (FINAL FET) 8 CC73GCH1HO80D CHIPC 8.0PF D KE
8 CC73GCH1H100D CHIPC 10PF D K3
46 2B,3B (10-1263-04 FIBROUS SHEET (CHASSIS) c10 CK73GB1H471K CHIPC 470PF K
47 3C,2D (10-1264-04 FIBROUS SHEET (PANEL) C12-15 CK73GB1H471K CHIPC 470PF K
50 3B % | G10-1344-04 FIBROUS SHEET c17 CC73GCH1HO50C CHIPC 5.0PF C KK2,E
58 3B % | G10-1345-04 FIBROUS SHEET
48 1F (13-1801-04 CUSHION ACCESSORY c17 CC73GCH1H560J CHIPC 56PF J K3
C18,19 CK73GB1H471K CHIPC 470PF K
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TKR-850
PARTS LIST

FINAL UNIT (X45-374X-XX)

Ref. No. |Address I';‘:r‘{‘; Parts No. Description Eﬁ?t?‘olﬁ Ref. No. |Address y:rg Parts No. Description l?:l?:]ll-l
C20 CK73FB1H471K CHIPC 470PF K 83 (93-0555-05 CHIPC 5.0PF C K2
C21 CC73FCHTH100D CHIPC 10PF D K2 (83 (93-0556-05 CHIPC 6.0PF D K.E
Cc21 CC73FCH1H120J CHIPC 12PF J K,E 83 (93-0557-05 CHIPC 7.0PF D K3
C21 CC73FCHTH220J CHIPC 22PF J K3 (86 (93-0558-05 CHIPC 8.0PF D K2
C22 CC73FCH1HOBOD CHIPC 6.0PF D K,E C86 (93-0560-05 CHIPC 10PF D K.E
C22 CC73FCH1HO90D CHIPC 9.0PF D K2 (86 (93-0561-05 CHIPC 12PF J K3
€22 CC73FCHTH120J CHIPC 12PF J K3 (88 (93-0556-05 CHIPC 6.0PF D K3
C23 CK73FB1H471K CHIPC 470PF K 89 (93-0555-05 CHIPC 5.0PF C K.K2,E
C24 sk | C90-5640-05 ELECTRO 100UF 16WV C91-98 CK73GB1H471K CHIPC 470PF K
C26 CC73GCHTH101J CHIPC 100PF J K3 €99 CK73FB1E104K CHIPC 0.10UF K
C26 CC73GCH1H471J CHIPC 470PF J K.K2,E C100-102 CK73GB1H471K CHIPC 470PF K
C27 CK73GB1H471K CHIPC 470PF K C103 (92-0628-05 CHIP-TAN 10UF 10WV
C28 CK73FB1E104K CHIPC 0.10UF K C104 CC73GCHTH101J CHIPC 100PF J
€29 CK73GB1H471K CHIPC 470PF K C105 CK73GB1H471K CHIPC 470PF K
C30 CK73FB1E224K CHIPC 0.22UF K C106 CK73FB1E104K CHIPC 0.10UF K
C31 (93-0599-05 CHIPC 470PF K c107 CC73GCHTH101J CHIPC 100PF J
C32 (93-0558-05 CHIPC 8.0PF D K.K3,E C108 CK73FB1E104K CHIPC 0.10UF K
C32 (93-0559-05 CHIPC 9.0PF D K2 C109 CC73GCHTH101J CHIPC 100PF J
(33,34 (93-0565-05 CHIPC 27PF J K.K2,E C112 CK73GB1H471K CHIPC 470PF K
(33,34 (93-0567-05 CHIPC 39PF J K3 C113 CK73FB1E104K CHIPC 0.10UF K
C35 (93-0599-05 CHIPC 470PF K C114 CK73GB1H471K CHIPC 470PF K
C36 CK73FB1E104K CHIPC 0.10UF K C115 CK73FB1E104K CHIPC 0.10UF K
C38 CK73GB1H471K CHIPC 470PF K C116 CK73GB1H471K CHIPC 470PF K
C39 (93-0558-05 CHIPC 8.0PF D K2 Cc117 CK73FB1E104K CHIPC 0.10UF K
C39 (93-0561-05 CHIPC 12PF J K,E C118 (93-0554-05 CHIPC 4.0PF C K.E
C39 (93-0563-05 CHIPC 18PF J K3 C119 CK73GB1H471K CHIPC 470PF K K.E
C40 (93-0564-05 CHIPC 22PF J K,E €120 CK73FB1H223K CHIPC 0.022UF K
C40 (93-0565-05 CHIPC 27PF J K2 C121,122 CM73F2H150J CHIPC 15PF J K.E
(o4 (93-0599-05 CHIPC 470PF K C121,122 CM73F2H180J CHIPC 18PF J K2,K3
C42 CC73FCH1H220J CHIPC 22PF J €123 CM73F2H220J CHIPC 22PF J K2
C43 CM73F2H180J CHIPC 18PF J K2 123,124 CM73F2H220J CHIPC 22PF J K.E
C43 CM73F2H220J CHIPC 22PF J K.K3,E 123,124 CM73F2H270J CHIPC 27PF J K3
C44 (93-0556-05 CHIPC 6.0PF D K,E C124 CM73F2H180J CHIPC 18PF J K2
C44 (€93-0560-05 CHIPC 10PF D K3 C155 (93-0599-05 CHIPC 470PF K
C46 (93-0599-05 CHIPC 470PF K C157 CK73GB1H471K CHIPC 470PF K
C48 CK73GB1H471K CHIPC 470PF K C160 CM73F2H820J CHIPC 82PF J
C49 CC73GCHTH101J CHIPC 100PF J C161 CC73GCH1H220J CHIPC 22PF J
C50 CK73FB1E104K CHIPC 0.10UF K 165,166 CK73FB1H471K CHIPC 470PF K
C51 (€90-2143-05 ELECTRO 47UF 25WV (167,168 CC73GCH1H220J CHIPC 22PF J
(52 CC73GCH1H101J CHIPC 100PF J €169 CC73FCH1H560J CHIPC 56PF J
C53 CK73FB1E104K CHIPC 0.10UF K C170-172 CC73GCH1H220J CHIPC 22PF J
C54 (€90-2146-05 ELECTRO 100UF 25WV C173,174 CC73FCHTH220J CHIPC 22PF J
C55 (93-0599-05 CHIPC 470PF K C177 CC73FCHTH150J CHIPC 15PF J
C56 CC73FCHTH220J CHIPC 22PF J €178 (93-0553-05 CHIPC 3.0PF C
C59 CM73F2H080D CHIPC 8.0PF D K2 €179 CC73FCH1HO30C CHIPC 3.0PF C
C59 CM73F2H100D CHIPC 10PF D K,E CN1 E04-0154-05 PIN SOCKET
C59 CM73F2H120J CHIPC 12PF J K3 CN3 E40-5632-05 PIN ASSY
C60 (93-0556-05 CHIPC 6.0PF D K2 CN4 E40-3246-05 PIN ASSY
C60 (93-0558-05 CHIPC 8.0PF D K3 CN5 E40-5703-05 PIN ASSY
C61 CM73F2H820J CHIPC 82PF J CNG-8 E23-0462-05 TERMINAL
(68 CK73GB1H471K CHIPC 470PF K F1 F53-0217-05 FUSE
C69 CC73GCHTH101J CHIPC 100PF J
C70 CK73FB1E104K CHIPC 0.10UF K CN51,52 J13-0071-05 FUSE HOLDER
C71,72 CK73GB1H471K CHIPC 470PF K
C75 CK73GB1H471K CHIPC 470PF K L1 L40-1075-92 SMALL FIXED INDUCTOR (10NH) K.K2,3

L1 140-3963-92 SMALL FIXED INDUCTOR (3.9NH) K3
C77 CC73GCHTH101J CHIPC 100PF J L2 L40-1075-34 SMALL FIXED INDUCTOR (10NH) K.E
C78 CK73GB1H471K CHIPC 470PF K 12 140-1875-34 SMALL FIXED INDUCTOR (18NH) K2
C79 CK73FB1E104K CHIPC 0.10UF K L2 L40-2775-34 SMALL FIXED INDUCTOR (27NH) K3
C80 €92-0777-05 ELECTRO 1000UF  25WV
C81 CM73F2H820J CHIPC 82PF J L3 L40-1875-92 SMALL FIXED INDUCTOR (18NH) K.K2,E
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FINAL UNIT (X45-374X-XX)
DISPLAY UNIT (X54-3330-21)

PARTS LIST

Ref. No. |Address y:rg Parts No. Description l?;?(‘]'l" Ref. No. |Address y:r‘g Parts No. Description l?:l?:]ll-l
L3 140-8265-92 SMALL FIXED INDUCTOR (8.2NH) K3 R48 RK73GB1J471J CHIPR 470 J 1/16W
L5 141-6865-20 SMALL FIXED INDUCTOR R49 R92-1217-05 CHIPR 0 OHM
16,7 134-4517-05 AIR-CORE COIL R50 R92-1317-05 CHIPR 18 J 1w
19 1.34-4517-05 AIR-CORE COIL R54 RK73GB1J102J CHIPR 106 J  1/16W
L1 134-4517-05 AIR-CORE COIL R55 RK73GB1J474J CHIPR 470K J 1/16W
112 1.34-4523-05 AIR-CORE COIL R56 RK73GB1J473J CHIPR 47K J 1/16W
L14 140-1575-34 SMALL FIXED INDUCTOR (15NH) K,E R57 RK73GB1J471J CHIPR 470 J1/16W
114,15 L40-1075-34 SMALL FIXED INDUCTOR (10NH) K2,K3 R58 RK73GB1J474J CHIPR 470K J 1/16W
L15 140-1075-34 SMALL FIXED INDUCTOR (10NH) K,E R59 R92-1252-05 CHIPR 00HM J  1/16W
L16 L40-1075-92 SMALL FIXED INDUCTOR (10NH) R60 RK73GB1J103J CHIPR 10K J 1/16W
117 L40-1875-92 SMALL FIXED INDUCTOR (18NH) R61 R92-2687-05 RESISTOR 5.6 J 5W
L19 1.34-4667-05 AIR-CORE COIL R62 RK73GB1J103J CHIPR 10K J 116w
120 1.34-4758-05 AIR-CORE COIL R70 R92-1252-05 CHIPR 00HM J 1/16W

R71 R92-1214-05 CHIPR 120 J 1/2W
R1 RK73GB1J103J CHIPR 10K J 1/16W R72 RK73GB1J184J CHIPR 180K J 1/16W
R2 RK73GB1J222J CHIPR 22K J 0 1/16W K,E
R2 RK73GB1J472J CHIPR 47K J 1/16W K2,K3 R73 R92-1204-05 CHIPR 100 J 1/4W
R3 RK73GB1J470J CHIPR 47 J 1/16W R77 RK73GB1J154J CHIPR 150K J  1/16W
R4 RK73GB1J100J CHIPR 10 J 1/16W K2,K3 VR1 R12-6429-05 TRIMMING POT. (100K)
R4 RK73GB1J220J CHIPR 22 J 1/16W K,E K1 $76-0426-05 RELAY
R6 RK73GB1J100J CHIPR 10 J 1/16W K2 K3
R6 RK73GB1J470J CHIPR 47 J 1/16W K,E D2 02DZ76.2(Y) ZENER DIODE
R7 RK73GB1J682J CHIPR 68K J  1/16W D45 HSMB8BAS DIODE
R8 RK73FB2A100J CHIPR 10 J 1/10W D7 ZSA5A27 ZENER DIODE
D8 RB051L-40 DIODE
R9 RK73FB2A220J CHIPR 22 J 1/10W D9 MINISMDC050-02 VARISTOR
R11 RK73GB1J104J CHIPR 100K J  1/16W K.K2,E
R11 RK73GB1J333J CHIPR 33K J 1/16W K3 D10 188355 DIODE
R12 RK73GB1J153J CHIPR 15K J 1/16W K3 D51,52 DSA3A1 DIODE
R12 RK73GB1J183J CHIPR 18K J 1716w K.K2,E D53 MA4PH633 DIODE
055,56 MA4PHB33 DIODE
R13 RK73FB2A220J CHIPR 22 J 1/10W K3 IC1 MAX6502UKP035 ANALOGUE IC
R13 RK73FB2A470J CHIPR 47 J 110w K.K2,E
R14 R92-0365-05 CHIPR 10K J 12w KE IC2 NJM78LO5UA BI-POLAR IC
R14 R92-2571-05 CHIPR 270 J 12w K2 K3 IC3 TA75WO01TFU MQS-IC
R15 R92-1211-05 CHIPR 56 J 12w K,E Q1 25C5110(0) TRANSISTOR
Q2 25C3356(R24) TRANSISTOR
R15 R92-1259-05 CHIPR 18 Jo12w K2,K3 Q3 25K2596 FET
R16 R92-0365-05 CHIPR 106 J 12w K,E
R16 R92-2571-05 CHIPR 270 J 12w K2,K3 Q4 PD55008S DRIVE FET
R17 RK73FB2A154J CHIPR 150K J  1/10W Q5 RD6OHUF1-01 FINAL FET
R18 RK73EB2B101J CHIPR 100 J o 1/8W 08 2SC4118(Y) TRANSISTOR
Q9 DTD123EK DIGITAL TRANSISTOR
R19 RK73FB2A104J CHIPR 100K J 1/10W TH1 PTHIMO4BE471TS THERMISTOR
R20,21 R92-1252-05 CHIPR 00HM J 1/16W
R22 R92-1215-05 CHIPR 470 J 12w
R23 RK73FB2A104J CHIPR 100K J  1/10W K2
R23,24 RK73FB2A104J CHIPR 100K J 1/10W K,K3,E DISPLAY UNIT (X54_3330_21 )
R24 RK73FB2A124J CHIPR 120K J 1/10W K2 D503-505 B30-2151-05 LED (RED/GREEN)
R26 RK73GB1J101J CHIPR 100 J o 1/16W
R31 RK73GB1J224J CHIPR 220K J 1/16W €501 (£92-0628-05 CHIP-TAN 10UF 10WV
R34 R92-1252-05 CHIPR 00HM J 1/16W (502,503 (£92-0501-05 CHIP-TAN 1.5UF 10WV
R35 RK73GB1J104J CHIPR 100K J 1/16W 504,505 CK73GB1C104K CHIPC 0.10UF K
C506 CC73GCH1H470J CHIPC 47PF J
R36 R92-1252-05 CHIPR 00HM J 1/16W 507,508 CK73GB1C104K CHIPC 0.10UF K
R37 R92-0670-05 CHIPR 0 OHM
R38 RK73GB1J473J CHIPR 47K J 1/16W €509 CK73GB1H103K CHIPC 0.010UF K
R40 R92-1204-05 CHIPR 100 J /AW C510 (£92-0628-05 CHIP-TAN 10UF 10WV
R41,42 R92-1252-05 CHIPR 00HM J 1/16W 511,512 CK73GB1E103K CHIPC 0.010UF K
C513-518 CC73GCH1H101J CHIPC 100PF J
R4 R92-0670-05 CHIPR 0 OHM 519,520 CK73GB1E103K CHIPC 0.010UF K
R45 RK73GB1J223J CHIPR 22K J 1/16W
R46 RK73GB1J471J CHIPR 470 J 1/16W K,E 521 (£92-0628-05 CHIP-TAN 10UF 10WV
R46 R92-1252-05 CHIPR 00HM J  1/16W K2 K3 C522 CK73GB1C104K CHIPC 0.10UF K
R47 RK73GB1J222J CHIPR 22k J 1/16W K,E €523 % | CK73FB1E334K CHIPC 0.33UF K
C524 (£92-0628-05 CHIP-TAN 10UF 10WV
R47 RK73GB1J332J CHIPR 33K J 1/16W K2,K3 525 CK73GB1C104K CHIPC 0.10UF K
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DISPLAY UNIT (X54-3330-21)
TX-RX UNIT (X57-696X-XX)

PARTS LIST

Ref. No. |Address I';‘:r‘{‘; Parts No. Description Eﬁ?t?‘oiﬁ Ref. No. |Address y:rg Parts No. Description l?:t?:]il"
cezs * [casmiess —TaHPG 03U TX-RX UNIT (X57-696X-XX) 0-11:K 0-12:K2 0-13:K3 270:E
€601 CC73GCHTH101J CHIPC 100PF J
602 CK73GB1H102K CHIPC 1000PF K C2 CC73GCH1HO10C CHIPC 1.0PF C K3
€603 CC73GCHTH101J CHIPC 100PF J C3 CC73GCHTH100D CHIPC 10PF D K2,K3
C606 CC73GCHTH101J CHIPC 100PF J C3 CC73GCH1H120J CHIPC 12PF J K.E

C4,5 CK73GB1H471K CHIPC 470PF K
€607 CK73GB1C104K CHIPC 0.10UF K C7 CC73GCH1HO70D CHIPC 7.0PF D K2
CN501 E40-6140-05 PIN ASSY C7 CC73GCH1HO80D CHIPC 8.0PF D K3
CN502 E40-6102-05 PIN ASSY C7 CC73GCHTH120J CHIPC 12PF J K.E
CN601 E40-6141-05 PIN ASSY C8 CC73GCHTHORSC CHIPC 0.5PF C K.E
J601 E08-0877-05 MODULAR JACK C8 CC73GCH1HO10C CHIPC 1.0PF C K2,K3
C13 CK73GB1H471K CHIPC 470PF K
J31-0543-05 COLLAR (LH-5-1.5)
C14,15 CC73GCH1HO60D CHIPC 6.0PF D K.E
CP501-504 RK75GB1J471J CHIP-COM 470 J o 1/16W C14,15 CC73GCH1HO70D CHIPC 7.0PF D K3
R502,503 R92-1252-05 CHIPR 00HM J 1/16W C14,15 CC73GCH1HO80D CHIPC 8.0PF D K2
R505 RK73GB1J683J CHIPR 68K J 116w C24 (92-0695-05 CHIP-TAN 10UF 10WV
R506 RK73GB1J103J CHIPR 10K J 1/16W C25 (92-0628-05 CHIP-TAN 10UF 10WV
R507 RK73GB1J682J CHIPR 68K J  1/16W
C28 CC73GCH1HO80D CHIPC 8.0PF D K3
R508 RK73GB1J102J CHIPR 106 J  1/16W (28,29 CC73GCH1H020C CHIPC 2.0PF C K.K2,E
R509 RK73GB1J103J CHIPR 10K J 1/16W €29 CC73GCHTH110J CHIPC 11PF J K3
R510 RK73GB1J224J CHIPR 220K J 1/16W C30 CC73GCH1HB80J CHIPC 68PF J
R511,512 RK73GB1J103J CHIPR 10K J 1/16W C31 CC73GCH1H331J CHIPC 330PF J
R513 RK73GB1J104J CHIPR 100K J  1/16W
€32 CK73GB1H103K CHIPC 0.010UF K
R514 RK73GB1J154J CHIPR 150K J  1/16W C33 CC73GCHTH330J CHIPC 33PF J
R516 R92-2565-05 CHIPR 12K J 1/2W C34 CK73GB1H103K CHIPC 0.010UF K
R517 R92-2023-05 CHIPR 820 J 1/2W 36,37 CK73GB1H103K CHIPC 0.010UF K
R518,519 R92-2565-05 CHIPR 12K J 1/2W (38,39 CC73GCH1HB80J CHIPC 68PF J
R520-526 R92-2023-05 CHIPR 820 J 1/2W
C40,41 CK73GB1H103K CHIPC 0.010UF K
R529-540 RK73GB1J102J CHIPR 106 J  1/16W C42,43 CC73GCH1HO30C CHIPC 3.0PF C
R541-544 RK73GB1J103J CHIPR 10K J 1/16W C44.,45 CC73GCH1HO40C CHIPC 4.0PF C
R601 RK73GB1J681J CHIPR 680 J 116w (46,47 CC73GCH1HO30C CHIPC 3.0PF C
R604,605 RK73GB1J102J CHIPR 10K J 1/16W C48 CK73GB1H103K CHIPC 0.010UF K
R606 RK73GB1J473J CHIPR 47K J 116w
49,50 CC73GCH1HB80J CHIPC 68PF J
VR501 R32-0643-05 SEMI FIXED VARIABLE RESISTOR C51 CK73GB1H103K CHIPC 0.010UF K
VR601 R31-0630-05 VARIABLE RESISTOR €52 CK73GB1H103J CHIPC 0.010UF J
€53 CK73GB1H102K CHIPC 1000PF K
$501-506 $70-0410-15 TACT SWITCH Ch4 CK73GB1H103J CHIPC 0.010UF J
S507 S68-0410-05 PUSH SWITCH
(55,56 CK73GB1H103K CHIPC 0.010UF K
D501,502 HSMBBAS DIODE C57 CK73GB1H103J CHIPC 0.010UF J
D506,507 LA-501DD LED C58 CC73GCH1H180J CHIPC 18PF J
D508-514 DA204U DIODE €59 CC73GCHTH150J CHIPC 15PF J
D601,602 DA204U DIODE C60 CK73GB1H103K CHIPC 0.010UF K
D603 MINISMDC020 VARISTOR
C61 CC73GCH1HO80D CHIPC 8.0PF D
IC501 NJM4558E MQS-IC (062,63 CK73GB1H103K CHIPC 0.010UF K
1C502-505 BU4094BCFV MOS-IC C64 CK73GB1C104K CHIPC 0.10UF K
1C506,507 TA78LO5F MQS-IC 065 (92-0628-05 CHIP-TAN 10UF 10WV
Q501 2SC4116(Y) TRANSISTOR (66,67 CC73GCH1H331J CHIPC 330PF J
Q502 2SA1586(Y,GR) TRANSISTOR
C68-70 CK73GB1C104K CHIPC 0.10UF K
Q503,504 UPAB72T FET C71 CK73GB1H103K CHIPC 0.010UF K
Q506 DTA114EUA DIGITAL TRANSISTOR C72 (92-0628-05 CHIP-TAN 10UF 10WV
Q507 UPAB72T FET C73 CK73GB1C104K CHIPC 0.10UF K
0508-511 DTA114EUA DIGITAL TRANSISTOR C74 CK73GB1H102K CHIPC 1000PF K
0512-514 UPAB72T FET
C75 CK73GB1C104K CHIPC 0.10UF K
0516-519 UPAB72T FET C76 (92-0696-05 CHIP-TAN 47UF 10WV
0521-524 UPAB72T FET C77 CK73GB1H102K CHIPC 1000PF K
Q525 25K1824 FET C78 CK73GB1C104K CHIPC 0.10UF K
C79 CK73FB1C224K CHIPC 0.22UF K
(80,81 (92-0628-05 CHIP-TAN 10UF 10WV
(82-84 CK73GB1H103K CHIPC 0.010UF K
(86 CK73GB1H102K CHIPC 1000PF K
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c87 (92-0628-05 CHIP-TAN 10UF 10WV C178 (£92-0606-05 CHIP-TAN 4.7UF 10WV

(88 CK73GB1H102K CHIPC 1000PF K €179 CK73GB1H103K CHIPC 0.010UF K

89,90 CK73GB1H103J CHIPC 0.010UF J 184,185 CK73GB1H102K CHIPC 1000PF K

C91 CC73GCH1HO40C CHIPC 4.0PF C K.K2,E 189,190 CK73GB1H102K CHIPC 1000PF K

C91 CC73GCH1HO50C CHIPC 5.0PF C K3 C191-195 CK73GB1H103K CHIPC 0.010UF K

92,93 CK73GB1H471K CHIPC 470PF K C197 CK73FB1H333K CHIPC 0.033UF K

€94 CC73GCHTHO30C CHIPC 3.0PF C K.K2,E €198 CK73GB1C104K CHIPC 0.10UF K

94,95 CC73GCH1H040C CHIPC 4.0PF C K3 €199 CK73GB1H103K CHIPC 0.010UF K

€95 CC73GCH1HO40C CHIPC 4.0PF C K,E C204-208 CC73GCH1H101J CHIPC 100PF J

€95 CC73GCH1HO60D CHIPC 6.0PF D K2 €210 CC73GCH1HO60D CHIPC 6.0PF D K2
C96-99 CK73GB1H471K CHIPC 470PF K €210 CC73GCH1H080D CHIPC 8.0PF D K.E
C100 CC73GCHTHO60D CHIPC 6.0PF D K3 €210 CC73GCH1H100D CHIPC 10PF D K3
100,101 CC73GCH1HO50C CHIPC 5.0PF C K,K2,E C211 CC73GCH1H120J CHIPC 12PF J K.E
C101 CC73GCH1HO50C CHIPC 5.0PF C K3 C212-214 CK73GB1H103K CHIPC 0.010UF K

C102 CK73GB1H471K CHIPC 470PF K €215 CC73GCH1HO50C CHIPC 5.0PF C K2
C104 CK73GB1H471K CHIPC 470PF K C216 CK73GB1H471K CHIPC 470PF K

C105 CC73GCH1HO70D CHIPC 7.0PF D €217 CK73GB1H102K CHIPC 1000PF K

C106 CK73GB1H471K CHIPC 470PF K €218 CK73GB1E103K CHIPC 0.010UF K

c107 CC73GCHTHO60D CHIPC 6.0PF D €223 CC73GCH1H101J CHIPC 100PF J K.E
€109 CC73GCH1H120J CHIPC 12PF J C224 CC73GCH1HO30C CHIPC 3.0PF C K3
1 CC73GCH1HO60D CHIPC 6.0PF D €231 (£92-0633-05 CHIP-TAN 22UF 10WV

C114-117 CC73GCHTH100D CHIPC 10PF D (232-234 CK73GB1H103J CHIPC 0.010UF J

120,121 CK73GB1H471K CHIPC 470PF K €235 CC73GCH1H101J CHIPC 100PF J K3
£122,123 CK73GB1H103K CHIPC 0.010UF K C251 CC73GCH1H020C CHIPC 2.0PF C K2
C124,125 (92-1341-05 ELECTRO 100UF 16WV C251 CC73GCH1HO30C CHIPC 3.0PF C K3
126,127 (92-0633-05 CHIP-TAN 22UF 10WV €600 CK73GB1C104K CHIPC 0.10UF K

128,129 CK73GB1H103K CHIPC 0.010UF K C602 CK73GB1C104K CHIPC 0.10UF K

130,131 CK73GB1H102K CHIPC 1000PF K C605 CK73GB1C104K CHIPC 0.10UF K

£132,133 CK73GB1H471K CHIPC 470PF K 613,614 CK73GB1ET03K CHIPC 0.010UF K

134,135 CK73GB1H103K CHIPC 0.010UF K C616 CK73GB1E103K CHIPC 0.010UF K

C136-139 (90-4016-05 ELECTRO 47UF 16WV 623 CK73GB1C104K CHIPC 0.10UF K

C140,141 CK73GB1H103K CHIPC 0.010UF K 629 CC73GCH1H101J CHIPC 100PF J

142,143 CK73GB1H102K CHIPC 1000PF K (634,635 CC73GCH1H220J CHIPC 22PF J

C144 CK73GB1H471K CHIPC 470PF K 638 CK73GB1C104K CHIPC 0.10UF K

C145 (92-0606-05 CHIP-TAN 4.7UF 10WV 639 CK73GB1E103K CHIPC 0.010UF K

C146 CK73GB1H471K CHIPC 470PF K C640 (£92-0628-05 CHIP-TAN 10UF 10WV

C147 (92-0633-05 CHIP-TAN  22UF 10WV C641 CK73GB1C104K CHIPC 0.10UF K

C148 CK73GB1H102K CHIPC 1000PF K 642 CK73GB1E103K CHIPC 0.010UF K

€149 CK73GB1H103K CHIPC 0.010UF K C643 (£92-0628-05 CHIP-TAN 10UF 10WV

€150 (92-0633-05 CHIP-TAN 22UF 10WV (644 CK73GB1E103K CHIPC 0.010UF K

€151 (92-0008-05 CHIP-TAN 3.3UF 16WV (645,646 (£92-0628-05 CHIP-TAN 10UF 10WV

€152 CK73GB1H103K CHIPC 0.010UF K C647 CC73GCH1H101J CHIPC 100PF J

€153 CK73GB1H471K CHIPC 470PF K 648 CK73GB1E103K CHIPC 0.010UF K

C154 (£92-0560-05 CHIP-TAN 10UF 6.3WV C649 CC73GCH1H330J CHIPC 33PF J

C155 CK73GB1H103K CHIPC 0.010UF K 652 CC73GCH1H101J CHIPC 100PF J

C156 CK73GB1H102K CHIPC 1000PF K 657 CK73GB1E103K CHIPC 0.010UF K

C157 CK73GB1H103K CHIPC 0.010UF K 662 (£92-0628-05 CHIP-TAN 10UF 10WV

€158 (92-0008-05 CHIP-TAN 3.3UF 16WV 663 £92-0519-05 CHIP-TAN 1.0UF 25WV

€159 CK73GB1H471K CHIPC 470PF K €670 (£92-0003-05 CHIP-TAN  0.47UF  25WV

C160 CK73GB1H102K CHIPC 1000PF K C679 (£92-0628-05 CHIP-TAN 10UF 10WV

C161-163 CK73GB1H103K CHIPC 0.010UF K 681 (£92-0546-05 CHIP-TAN 68UF 6.3WV

C164 CK73GB1H471K CHIPC 470PF K (684 CC73GCH1H101J CHIPC 100PF J

(166,167 CK73GB1H471K CHIPC 470PF K (685 CK73GB1E103K CHIPC 0.010UF K

C17 CK73GB1H471K CHIPC 470PF K €690 CC73GCH1H101J CHIPC 100PF J

C172 CK73GB1H102K CHIPC 1000PF K 691,692 CK73GB1E103K CHIPC 0.010UF K

C173 CK73GB1H103K CHIPC 0.010UF K (693,694 (£92-0628-05 CHIP-TAN 10UF 10WV

C174 (92-0008-05 CHIP-TAN 3.3UF 16WV (695,696 CK73GB1H471K CHIPC 470PF K

C175 CK73GB1H102K CHIPC 1000PF K (697,698 (£92-0628-05 CHIP-TAN 10UF 10WV

C176 CK73GB1H103K CHIPC 0.010UF K (700,701 (£92-0628-05 CHIP-TAN 10UF 10WV

C177 CK73GB1H471K CHIPC 470PF K (703,704 CK73GB1C104K CHIPC 0.10UF K
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C705 CK73GB1E103K CHIPC 0.010UF K C792-794 CK73GB1H102K CHIPC 1000PF K
C706 (92-0628-05 CHIP-TAN 10UF 10WV C795 CC73GCHTH101J CHIPC 100PF J
C707-709 CK73GB1E103K CHIPC 0.010UF K 796,797 CK73GB1H102K CHIPC 1000PF K
C710 (92-0628-05 CHIP-TAN 10UF 10WV C798 CEQ4EW1E470M ELECTRO 47UF 25WV
c7n CK73GB1H471K CHIPC 470PF K €799 CK73GB1H102K CHIPC 1000PF K
Cc712 CK73GB1E103K CHIPC 0.010UF K €800 CEO4EW1E470M ELECTRO 47UF 25WV
C713,714 (92-0628-05 CHIP-TAN 10UF 10WV €801 (£92-0560-05 CHIP-TAN 10UF 6.3WV
C715 CK73GB1E103K CHIPC 0.010UF K (£802-805 CK73GB1H102K CHIPC 1000PF K
716,717 CK73GB1H471K CHIPC 470PF K €806 CEQ4EW1E470M ELECTRO 47UF 25WV
718,719 CK73GB1E103K CHIPC 0.010UF K £807-810 CK73GB1H102K CHIPC 1000PF K
C720 (92-0532-05 CHIP-TAN 1.0UF 10WV c811 CEO4EW1E470M ELECTRO 47UF 25WV
C721,722 (92-0628-05 CHIP-TAN 10UF 10WV (812,813 CK73GB1H102K CHIPC 1000PF K
C723 CK73FB1C105K CHIPC 1.0UF K C814 (92-0777-05 ELECTRO 1000UF  25WV
C724 CK73GB1H182K CHIPC 1800PF K €815 CK73FB1E104K CHIPC 0.10UF K
C725 CC73GCH1H470J CHIPC 47PF J €816 CK73GB1H102K CHIPC 1000PF K
C726 CC73GCH1H181J CHIPC 180PF J C817 CEO4EW1E470M ELECTRO 47UF 25WV
C727,728 CK73GB1E103K CHIPC 0.010UF K (£818-820 CK73GB1H102K CHIPC 1000PF K
C729 (92-0628-05 CHIP-TAN 10UF 10WV (821,822 CC73GCHTH101J CHIPC 100PF J
(730,731 CK73GB1E103K CHIPC 0.010UF K 823 (92-0619-05 CHIP-TAN 47UF AWV
C732 CK73GB1H471K CHIPC 470PF K (824 CK73GB1H472K CHIPC 4700PF K
C733 (92-0628-05 CHIP-TAN 10UF 10WV 825 CK73GB1C104K CHIPC 0.10UF K
C734 CC73GCH1H270J CHIPC 27PF J (826 (92-0560-05 CHIP-TAN 10UF 6.3WV
C735 CC73GCHTH150J CHIPC 15PF J 827 (92-0823-05 CHIP-TAN 100UF 10WV
C736 CK73GB1H182K CHIPC 1800PF K 828 (92-0514-05 CHIP-TAN  2.2UF 10WV
C737 CC73GCH1H270J CHIPC 27PF J 829 CK73GB1C104K CHIPC 0.10UF K
C738 CK73GB1E103K CHIPC 0.010UF K 830 CK73GB1E103K CHIPC 0.010UF K
C739 CC73GCHTH181J CHIPC 180PF J 831 CK73GB1H102K CHIPC 1000PF K
C740 CC73GCHTH101J CHIPC 100PF J (832,833 CK73GB1E103K CHIPC 0.010UF K
c7m CK73GB1E103K CHIPC 0.010UF K (834,835 CK73GB1C104K CHIPC 0.10UF K
C742 CK73GB1H471K CHIPC 470PF K (836-838 CK73GB1E103K CHIPC 0.010UF K
C743 CK73GB1E103K CHIPC 0.010UF K 839 CK73GB1H271K CHIPC 270PF K
C744-746 (92-0628-05 CHIP-TAN 10UF 10WV 840 CK73GB1H472K CHIPC 4700PF K
C747,748 CK73GB1E103K CHIPC 0.010UF K C841 CK73FB1C105K CHIPC 1.0UF K
C749 CK73GB1H471K CHIPC 470PF K 842 (€92-0519-05 CHIP-TAN 1.0UF 25WV
750,751 CK73GB1E103K CHIPC 0.010UF K (843,844 CK73GB1C104K CHIPC 0.10UF K
C752 CK73GB1H471K CHIPC 470PF K 851 CK73GB1C104K CHIPC 0.10UF K
(753,754 (92-0628-05 CHIP-TAN 10UF 10WV 852 CK73GB1H102K CHIPC 1000PF K
C755 CK73GB1H471K CHIPC 470PF K
(756,757 (92-0628-05 CHIP-TAN 10UF 10WV CN1 E04-0154-05 PIN SOCKET
C758 CK73FB1C105K CHIPC 1.0UF K CN2 E40-5538-05 PIN ASSY

CN3 E04-0154-05 PIN SOCKET
C759 CK73GB1H471K CHIPC 470PF K CN4 E40-5538-05 PIN ASSY
C760 CK73GB1H102K CHIPC 1000PF K CN14 E40-6009-05 FLAT CABLE CONNECTOR
C761 CK73GB1C104K CHIPC 0.10UF K
(762,763 CK73GB1H102K CHIPC 1000PF K CN15 E40-5703-05 PIN ASSY
(764,765 CK73GB1E103K CHIPC 0.010UF K CN16 E40-5632-05 PIN ASSY
CN18,19 E04-0154-05 PIN SOCKET
(C766-768 CC73GCHTH101J CHIPC 100PF J CN600 E40-6102-05 PIN ASSY
C769-771 (£92-0560-05 CHIP-TAN 10UF 6.3WV CN601 E40-5701-05 PIN ASSY
C772 (92-0823-05 CHIP-TAN 100UF 10WV
C773 (€92-0514-05 CHIP-TAN  2.2UF 10WV CN602 E40-6009-05 FLAT CABLE CONNECTOR
C774 CK73FB1C105K CHIPC 1.0UF K CN603 E40-5887-05 PIN ASSY
CN604 E40-5702-05 PIN ASSY
C775-779 (£92-0519-05 CHIP-TAN 1.0UF 25WV CNB05 E40-5704-05 PIN ASSY
(C780-782 CK73FB1C105K CHIPC 1.0UF K CNGB06 E40-5960-05 PIN ASSY
C783 CK73GB1H471K CHIPC 470PF K
C784 CK73FB1C105K CHIPC 1.0UF K F1 F53-0217-05 FUSE
(785,786 CK73GB1C104K CHIPC 0.10UF K
CF1 172-0366-05 CERAMIC FILTER
C787 CK73FB1C105K CHIPC 1.0UF K CF2 L72-0376-05 CERAMIC FILTER
C788 CC73GCHTH101J CHIPC 100PF J L1 1.34-4616-05 AIR-CORE COIL
C789 CEO4EW1E331M ELECTRO 330UF 25\WV L2 L79-1849-05 HELICAL BLOCK K.E
C790 CC73GCHTH101J CHIPC 100PF J 12 % | L79-1852-05 HELICAL BLOCK K2
C791 CK73GB1H471K CHIPC 470PF K
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L2 sk [ L79-1853-05 HELICAL BLOCK K3 R2 RK73GB1J122J CHIPR 12k J 1/16W
13 140-1575-34 SMALL FIXED INDUCTOR (15NH) K2 K3 R3 RK73GB1J102J CHIPR 106 J  1/16W
L3 L40-1875-34 SMALL FIXED INDUCTOR (18NH) K,E R5 RK73GB1J101J CHIPR 100 J 1/16W
14,5 179-1849-05 HELICAL BLOCK K,E R8 RK73GB1J151J CHIPR 150 J 116w
14,5 sk [ L79-1852-05 HELICAL BLOCK K2 R9 RK73GB1J223J CHIPR 22K J 1/16W
14,5 sk [ L79-1853-05 HELICAL BLOCK K3 R10 RK73GB1J180J CHIPR 18 J 1/16W
L6 140-1875-34 SMALL FIXED INDUCTOR (18NH) K.K2,E R11 RK73GB1J271J CHIPR 270 J1/16W
L6 L40-2275-34 SMALL FIXED INDUCTOR (22NH) K3 R13 RK73GB1J271J CHIPR 270 J 1/16W
L10 140-1581-37 SMALL FIXED INDUCTOR (0.150UH) R14 RK73GB1J333J CHIPR 33K J 116w
L1 L40-1885-34 SMALL FIXED INDUCTOR (180NH) R17 RK73GB1J824J CHIPR 820K J 1/16W
112 L40-3381-37 SMALL FIXED INDUCTOR (0.330UH) R18 RK73GB1J684J CHIPR 680K J 1/16W
L13 L40-1005-34 SMALL FIXED INDUCTOR (10UH) R19 RK73GB1J474J CHIPR 470K J - 1/16W
L14 1.34-4527-05 CoIL R20 RK73GB1J224J CHIPR 220K J 1/16W
L15 1.34-4526-05 CoIL R30 RK73GB1J821J CHIPR 820 J1/16W
L16 134-4527-05 CoIL R31 RK73GB1J5R6J CHIPR 5.6 J 1/16W
117,18 134-4526-05 CoIL R32 RK73GB1J821J CHIPR 820 J 1/16W
L19 1.34-4527-05 CoIL R33 RK73GB1J470J CHIPR 47 J1/16W
120 L40-1095-34 SMALL FIXED INDUCTOR (1UH) R34 RK73GB1J102J CHIPR 10K J 1/16W
21 L40-1005-34 SMALL FIXED INDUCTOR (10UH) R35 RK73GB1J182J CHIPR 18 J  1/16W
123 L40-1095-34 SMALL FIXED INDUCTOR (1UH) R36 RK73GB1J102J CHIPR 10K J 1/16W
124 1.34-4459-05 CoIL R37 RK73GB1J682J CHIPR 6.8k J 1/16W
125 140-2775-34 SMALL FIXED INDUCTOR (27NH) R38 R92-1252-05 CHIPR 00HM J  1/16W
126 L40-1575-34 SMALL FIXED INDUCTOR (15NH) K,K2,E R39 RK73GB1J560J CHIPR 56 J 1/16W
126-28 140-2275-34 SMALL FIXED INDUCTOR (22NH) K3 R40 RK73GB1J270J CHIPR 27 J1/16W
127 L40-2275-34 SMALL FIXED INDUCTOR (22NH) K,E R41 RK73GB1J222J CHIPR 22k J 1/16W
127,28 L40-1875-34 SMALL FIXED INDUCTOR (18NH) K2 R42-45 RK73GB1J223J CHIPR 22K J 1/16W
128 140-1875-34 SMALL FIXED INDUCTOR (18NH) K,E R46 RK73GB1J222J CHIPR 22K J 1/16W
129,30 L40-1875-92 SMALL FIXED INDUCTOR (18NH) K,K2,E R47 RK73GB1J153J CHIPR 15K J 1/16W
129,30 140-2275-92 SMALL FIXED INDUCTOR (22NH) K3 R48 RK73GB1J473J CHIPR 47K J 116w
131,32 L40-1005-34 SMALL FIXED INDUCTOR (10UH) R49 RK73GB1J221J CHIPR 220 J 1/16W
L33 L40-1575-92 SMALL FIXED INDUCTOR (15NH) K,E R50 RK73GB1J153J CHIPR 15K J 1/16W
133 140-1875-92 SMALL FIXED INDUCTOR (18NH) K2 R51 R92-1252-05 CHIPR 00HM J  1/16W
L33 L40-2275-92 SMALL FIXED INDUCTOR (22NH) K3 R52 RK73GB1J223J CHIPR 22K J 1/16W
134 L40-1005-34 SMALL FIXED INDUCTOR (10UH) R53 RK73GB1J682J CHIPR 68K J  1/16W
135-39 192-0140-05 CHIP FERRITE R54 RK73GB1J102J CHIPR 10K J 1/16W
L40 192-0158-05 CHIP FERRITE R55 RK73GB1J223J CHIPR 22K J 1/16W
142 140-1875-92 SMALL FIXED INDUCTOR (18NH) K3 R56 RK73GB1J682J CHIPR 68K J  1/16W
142 L40-6865-92 SMALL FIXED INDUCTOR (6.8NH) K,K2,E R57 RK73GB1J332J CHIPR 33K J 1/16W
143 192-0140-05 CHIP FERRITE R58 RK73GB1J153J CHIPR 15K J 116w
145 L40-1875-92 SMALL FIXED INDUCTOR (18NH) K3 R60 RK73GB1J103J CHIPR 10K J 1/16W
600-608 192-0140-05 CHIP FERRITE R61 RK73GB1J274J CHIPR 270K J 1/16W
1611-613 192-0140-05 CHIP FERRITE R62 RK73GB1J222J CHIPR 22K J 1/16W
X1 L77-1762-05 CRYSTAL RESONATOR (44.395MHZ) R63 RK73GB1J183J CHIPR 18K J 1/16W
X2,3 L77-1849-05 VCXO (16.8MHZ) R65 RK73GB1J472J CHIPR 47 J 1/16W
X600 L78-0431-05 RESONATOR (14.7456MHZ) R66 RK73GB1J334J CHIPR 330K J 1/16W
X601 L77-1799-05 CRYSTAL RESONATOR (16.515MHZ) R67 RK73GB1J560J CHIPR 56 J 1/16W
XF1 171-0513-05 MCF (44.85MHZ NARR) R68,69 RK73GB1J332J CHIPR 33K J 1/18W
XF2 L71-0512-05 MCF (44.85MHZ WIDE) K,K2,K3 R70 RK73GB1J102J CHIPR 10K J 1/16W
XF2 171-0627-05 MCF (44.85M WIDE S) E R71 RK73GB1J823J CHIPR 82K J 116w

R72 RK73GB1J334J CHIPR 330K J 1/16W
CP600,601 R90-0725-05 MULTI-COMP 1K X2
CP603 R90-1019-05 MULTI-COMP 100 X2 R73 RK73GB1J474J CHIPR 470K J 1/16W
CP604,605 R90-0725-05 MULTI-COMP 1K X2 R74,75 RK73GB1J220J CHIPR 22 J 116w
CP606 R90-0719-05 MULTI-COMP 47K X2 R76 RK73GB1J104J CHIPR 100K J 1/16W
CP607,608 R90-0725-05 MULTI-COMP 1K' X2 R77,78 RK73GB1J473J CHIPR 47K J 116w
R79 RK73GB1J104J CHIPR 100K J 1/16W
CP609 R90-1019-05 MULTI-COMP 100 X2
CP610,611 R90-0750-05 CHIP COM 10 J 1/16W R82 RK73GB1J474J CHIPR 470K J 1/16W
CP612-614 R90-0725-05 MULTI-COMP 1K X2 R83 R92-1252-05 CHIPR 00HM J 1/16W
CP615-619 R90-0750-05 CHIP COM 10 J 1/16W R87.,88 RK73GB1J102J CHIPR 10K J 1/16W
CP620 R90-1019-05 MULTI-COMP 100 X2 R90 R92-1252-05 CHIPR 00HM J 1/16W
R91 RK73GB1J472J CHIPR 47K J 1/16W
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R92 RK73GB1J182J CHIPR 18 J 1/16W R606 RK73GB1J473J CHIPR 47K J 1/16W
R93 RK73GB1J101J CHIPR 100 J 1/16W K2 R607-613 R92-1252-05 CHIPR 00HM J 1/16W
R93,94 RK73GB1J101J CHIPR 100 J 1/16W K,K3,E R614 RK73GB1J473J CHIPR 47K J 1/16W
R94 RK73GB1J820J CHIPR 82 J 116w K2 R615 R92-1252-05 CHIPR 00HM J  1/16W
R95 RK73GB1J472J CHIPR 47K J 1/16W R616 RK73GB1J473J CHIPR 47K J 1/16W
R96 RK73GB1J182J CHIPR 18 J 1/16W R618 R92-1252-05 CHIPR 00HM J 1/16W
R97 RK73GB1J332J CHIPR 33K J 1/16W R619 RK73GB1J473J CHIPR 47K J 1/16W
R98 RK73GB1J102J CHIPR 10K J 1/16W R620-622 RK73GB1J102J CHIPR 10K J 1/16W
R99 RK73GB1J101J CHIPR 100 J 1/16W R623,624 R92-1252-05 CHIPR 00HM J 1/16W
R100 RK73GB1J680J CHIPR 68 J 1/16W R625-627 RK73GB1J102J CHIPR 10K J 1/16W
R101 RK73GB1J470J CHIPR 47 J 1/16W R629 R92-1252-05 CHIPR 00HM J 1/16W
R102 RK73GB1J332J CHIPR 33K J 1/16W R630,631 RK73GB1J473J CHIPR 47K J 1/16W
R103 RK73GB1J102J CHIPR 10K J 1/16W R633,634 RK73GB1J473J CHIPR 47K J 1/16W
R105 RK73GB1J270J CHIPR 27 J 116w R635 RK73GB1J102J CHIPR 106 J  1/16W
R106 R92-1252-05 CHIPR 00HM J 1/16W R637 R92-1252-05 CHIPR 00HM J 1/16W
R107 RK73GB1J470J CHIPR 47 J 1/16W R638 RK73GB1J102J CHIPR 10K J 1/16W
R109 RK73GB1J101J CHIPR 100 J 1/16W R639 R92-1252-05 CHIPR 00HM J 1/16W
R113 RK73GB1J471J CHIPR 470 J 1/16W R640 RK73GB1J102J CHIPR 10K J 1/16W
R114 R92-1252-05 CHIPR 00HM J 1/16W R641 R92-1252-05 CHIPR 00HM J 1/16W
R120,121 RK73GB1J152J CHIPR 15K J 1/16W R642 RK73GB1J102J CHIPR 10K J 1/16W
R122,123 RK73GB1J100J CHIPR 10 J 1/16W R643 RK73GB1J473J CHIPR 47K J 1/16W
R124,125 RK73GB1J152J CHIPR 15 J  1/16W R644 RK73GB1J102J CHIPR 106 J  1/16W
R126,127 RK73GB1J100J CHIPR 10 J 1/16W R645,646 RK73GB1J473J CHIPR 47K J 1/16W
R128 RK73GB1J472J CHIPR 47 J 1/16W R647,648 RK73GB1J101J CHIPR 100 J1/16W
R129,130 RK73GB1J473J CHIPR 47K J 1/16W R649-651 RK73GB1J102J CHIPR 10K J 1/16W
R131 RK73GB1J102J CHIPR 10K J 1/16W R652 RK73GB1J101J CHIPR 100 J 1/16W
R134 RK73GB1J821J CHIPR 820 J 1/16W R653,654 R92-0670-05 CHIPR 0 0HM
R135 RK73GB1J5R6J CHIPR 56 J 1/16W R655 RK73GB1J473J CHIPR 47K J 1/16W
R136 RK73GB1J821J CHIPR 820 J 116w R656 RK73GB1J102J CHIPR 106 J  1/16W
R137,138 RK73GB1J102J CHIPR 10K J 1/16W R657-661 RK73GB1J473J CHIPR 47K J 1/16W
R139-142 R92-1252-05 CHIPR 00HM J 1/16W R662 RK73GB1J102J CHIPR 10K J 1/16W
R143 RK73GB1J102J CHIPR 106 J  1/16W R663-667 RK73GB1J473J CHIPR 47K J o 1/16W
R144 RK73GB1J472J CHIPR 47K J 1/16W R668 RK73GB1J183J CHIPR 18K J 1/16W
R145 RK73FB2A470J CHIPR 47 J 110w R669-671 RK73GB1J223J CHIPR 22K J1/16W
R148 RK73GB1J472J CHIPR 47K J 1/16W R672 RK73GB1J104J CHIPR 100K J 1/16W
R150 RK73GB1J180J CHIPR 18 J 1/16W R673 RK73GB1J224J CHIPR 220K J 1/16W
R151-158 RK73GB1J102J CHIPR 106 J  1/16W R674 RK73GB1J823J CHIPR 82K J 1/16W
R160,161 RK73GB1J471J CHIPR 470 J 1/16W R675 RK73GB1J104J CHIPR 100K J 1/16W
R162-164 RK73GB1J271J CHIPR 270 J 116w R676 RK73GB1J823J CHIPR 82K J o 1/16W
R165 RK73GB1J471J CHIPR 470 J 1/16W R678 RK73GB1J104J CHIPR 100K J 1/16W
R166 RK73GB1J223J CHIPR 22K J 1/16W R679,680 RK73GB1J223J CHIPR 22K J 1/16W
R168 RK73GB1J271J CHIPR 270 J 116w K3 R681 RK73GB1J183J CHIPR 18K J1/16W
R168 R92-1252-05 CHIPR 00HM J 1/16W K,K2,E R682 RK73GB1J153J CHIPR 15K J 1/16W
R169 RK73GB1J392J CHIPR 39K J 1/16W R683 RK73GB1J124J CHIPR 1206 J  1/16W
R171 R92-1252-05 CHIPR 00HM J 1/16W R684 RK73GB1J473J CHIPR 47K J 1/16W
R173-175 R92-1252-05 CHIPR 00HM J 1/16W K2 R685,686 RK73GB1J104J CHIPR 100K J 1/16W
R173,174 R92-1252-05 CHIPR 00HM J 1/16W K3 R687 RK73GB1J223J CHIPR 22K J 1/16W
R174,175 R92-1252-05 CHIPR 00HM J 1/16W K,E R688-690 RK73GB1J473J CHIPR 47K J 1/16W
R175 RK73GB1J391J CHIPR 390 J 1/16W K3 R691-693 R92-1252-05 CHIPR 00HM J 1/16W
R176 RK73GB1J473J CHIPR 47K J 1/16W R694,695 RK73GB1J101J CHIPR 100 J 1/16W
R178 R92-1252-05 CHIPR 00HM J 1/16W K3 R696 RK73GB1J103J CHIPR 10K J 1/16W
R178,179 R92-1252-05 CHIPR 00HM J  1/16W K.K2,E R697 RK73GB1J101J CHIPR 100 J1/16W
R181 RK73GB1J182J CHIPR 18 J 1/16W R698 RK73GB1J103J CHIPR 10K J 1/16W
R182 R92-1252-05 CHIPR 00HM J 1/16W R699 R92-1252-05 CHIPR 00HM J 1/16W
R600 RK73GB1J473J CHIPR 47K J 1/16W R700 RK73GB1J101J CHIPR 100 J 1/16W
R601 R92-0670-05 CHIPR 0 OHM R701 R92-1252-05 CHIPR 00HM J 1/16W
R602 RK73GB1J472J CHIPR 47 J 1/16W R702 RK73GB1J473J CHIPR 47K J 1/16W
R603 RK73GB1J102J CHIPR 10K J 1/16W R703 R92-1252-05 CHIPR 00HM J 1/16W
R604 RK73GB1J333J CHIPR 33K J 116w R704,705 RK73GB1J473J CHIPR 47K J 1/16W
R605 RK73GB1J104J CHIPR 100K J 1/16W R707-709 RK73GB1J223J CHIPR 22K J 1/16W
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R710 RK73GB1J473J CHIPR 47K J 1/16W R794 RK73GB1J473J CHIPR 47K J 1/16W
R712 RK73GB1J473J CHIPR 47K J o 1/16W R795 RK73GB1J102J CHIPR 106 J  1/16W
R713 RK73GB1J273J CHIPR 27K J 1/16W R798 RK73GB1J473J CHIPR 47K J 1/16W
R714 RK73GB1J223J CHIPR 22K J o 1/16W R799 RK73GB1J102J CHIPR 106 J  1/16W
R715 RK73GB1J103J CHIPR 10K J 1/16W R802 RK73FB2A2R2J CHIPR 2.2 J 1/10W
R717,718 RK73GB1J473J CHIPR 47K J 1/16W R803 RK73GB1J473J CHIPR 47K J 1/16W
R719 RK73GB1J154J CHIPR 150K J  1/16W R804 RK73GB1J102J CHIPR 106 J  1/16W
R720 RK73GB1J473J CHIPR 47K J 1/16W R805 RK73GB1J473J CHIPR 47K J 1/16W
R721 RK73GB1J223J CHIPR 22K J1/16W R806 RK73GB1J102J CHIPR 106 J  1/16W
R722 RK73GB1J334J CHIPR 330K J 1/16W R807 RK73GB1J473J CHIPR 47K J 1/16W
R723,724 R92-1252-05 CHIPR 00HM J 1/16W R808 RK73GB1J102J CHIPR 10K J 1/16W
R726 RK73GB1J473J CHIPR 47K J 1/16W R809 RK73GB1J473J CHIPR 47K J1/16W
R727 R92-1252-05 CHIPR 00HM J 1/16W R810 RK73GB1J102J CHIPR 10K J 1/16W
R728,729 RK73GB1J223J CHIPR 22K J1/16W R811 RK73GB1J473J CHIPR 47K J 116w
R730 RK73GB1J101J CHIPR 100 J 1/16W R812 RK73GB1J223J CHIPR 22K J 1/16W
R731 RK73GB1J472J CHIPR 47K J 1/16W R813,814 RK73GB1J473J CHIPR 47K J 1/16W
R732 RK73GB1J473J CHIPR 47K J 1/16W R815 RK73GB1J104J CHIPR 100K J  1/16W
R733 R92-1252-05 CHIPR 00HM J 1/16W R817 RK73GB1J101J CHIPR 100 J 1/16W
R734 RK73GB1J473J CHIPR 47K J 1/16W R818 RK73GB1J102J CHIPR 106 J  1/16W
R735 RK73GB1J333J CHIPR 33K J 1/16W R819-822 RK73GB1J103J CHIPR 10K J 1/16W
R736,737 RK73GB1J473J CHIPR 47K J 1/16W R823 RK73GB1J474J CHIPR 470K J 1/16W
R738 RK73GB1J274J CHIPR 270K J 1/16W R824 RK73GB1J472J CHIPR 47K J 1/16W
R739 RK73GB1J103J CHIPR 10K J 1/16W R825,826 RK73GB1J824J CHIPR 820K J 1/16W
R740 RK73GB1J104J CHIPR 100K J  1/16W R827 RK73GB1J822J CHIPR 82K J  1/16W
R741 RK73GB1J154J CHIPR 150K J 1/16W R828 RK73GB1J273J CHIPR 27K J 1/16W
R742 R92-0670-05 CHIPR 0 OHM R829 RK73GB1J224J CHIPR 220K J 1/16W
R743 RK73GB1J473J CHIPR 47K J 1/16W R830 RK73GB1J563J CHIPR 56K J 116w
R744 RK73GB1J393J CHIPR 39K J 1/16W R831 RK73GB1J154J CHIPR 150K J 1/16W
R745 RK73GB1J473J CHIPR 47K J1/16W R832 RK73GB1J822J CHIPR 82K J  1/16W
R747 RK73GB1J103J CHIPR 10K J 1/16W R833 RK73GB1J223J CHIPR 22K J 1/16W
R749-752 R92-1252-05 CHIPR 00HM J 1/16W R834 RK73GB1J332J CHIPR 33K J 1/16W
R753,754 RK73GB1J473J CHIPR 47K J 1/16W R836 RK73GB1J473J CHIPR 47K J 116w
R758 RK73GB1J103J CHIPR 10K J 1/16W R837 RK73GB1J332J CHIPR 33K J 1/16W
R760 RK73GB1J122J CHIPR 1.2k J  1/16W R839,840 RK73GB1J561J CHIPR 560 J 116w
R762 RK73GB1J472J CHIPR 47K J 1/16W R841,842 R92-0670-05 CHIPR 0 OHM
R763 RK73GB1J103J CHIPR 10K J 1/16W R843 RK73GB1J274J CHIPR 270k J 1/16W
R764,765 RK73GB1J102J CHIPR 106 J  1/16W R844 RK73GB1J334J CHIPR 330K J 1/16W
R766 RK73GB1J122J CHIPR 12K J 1/16W
R767 RK73GB1J473J CHIPR 47K J 1/16W K1 S76-0401-05 RELAY
R768 RK73GB1J122J CHIPR 12K J 1/16W

D1-4 DAN235K DIODE
R771 RK73GB1J122J CHIPR 12K J 1/16W D5 MA742 DIODE
R772 RK73GB1J473J CHIPR 47K J o 1/16W D7 155355 DIODE
R773 RK73GB1J102J CHIPR 10K J 1/16W D8 DAN235K DIODE
R774 RK73GB1J105J CHIPR 1.0M J  1/16W D11 02DZ5.1(Y) ZENER DIODE
R775 RK73GB1J473J CHIPR 47K J 1/16W

D12 02DZ18(X.Y) ZENER DIODE
R776 RK73GB1J102J CHIPR 10K J 1/16W D13 MA742 DIODE
R777 RK73GB1J473J CHIPR 47K J 1/16W D600 DA204U DIODE
R778 RK73GB1J102J CHIPR 10K J 1/16W D606-612 DA204U DIODE
R779 RK73GB1J473J CHIPR 47K J o 1/16W D614-616 DA204U DIODE
R780 RK73GB1J102J CHIPR 10K J 1/16W

D618-623 DA204U DIODE
R781 RK73GB1J471J CHIPR 470 J 1/16W D626 MINISMDE190 VARISTOR
R782 RK73GB1J473J CHIPR 47K J o 1/16W D627,628 155355 DIODE
R783 RK73GB1J102J CHIPR 10K J 1/16W D629 DA204U DIODE
R785 RK73GB1J102J CHIPR 106 J  1/16W IC1.2 NJM4558E MQS-IC
R786 RK73GB1J473J CHIPR 47K J 1/16W

IC3 NJM78LO5UA BI-POLAR IC
R787 RK73GB1J102J CHIPR 106 J 1/16W IC4 NJM7808FA BI-POLAR IC
R789 RK73GB1J102J CHIPR 106 J  1/16W IC5 ANB00IM MOS-IC
R790 RK73GB1J473J CHIPR 47K J 1/16W IC6 M62354GP MOS-IC
R791 RK73GB1J102J CHIPR 106 J  1/16W IC7 BU4094BCF MQS-IC
R793 RK73GB1J102J CHIPR 10K J 1/16W
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IC9 TK14489V BI-POLAR IC Q611 DTC114EUA DIGITAL TRANSISTOR
IC10 TA7808F ANALOGUE IC 0612 DTC144EUA DIGITAL TRANSISTOR
IC11 NJM78LO5UA BI-POLAR IC 0613,614 DTD123TK DIGITAL TRANSISTOR
IC600 AT24C08A10SI18 ROM IC 0615 DTC144EUA DIGITAL TRANSISTOR
1C601 RH5VL42C MOS-IC TH1 157-503-53006 THERMISTOR
1C602 BU4094BCFV MOS-IC TH700,701 B57331V2103J THERMISTOR
1C603 TC74LVX4245FS MQOS-IC
1C604 30622MA4A-487GP MICROPROCESSOR IC Al W02-1939-05 DBM
IC605 BU4053BCF MQS-IC
IC606 TC74LVX4245FS MOS-IC A2 X58-4810-10 SUB UNIT K.E
A2 X58-4810-11 SUB UNIT K2
1C607 NJM4558E MOS-IC A2 X58-4810-12 SUB UNIT K3
1C608 TA75S01F MQS-IC A3 X58-4800-10 SUB UNIT K.E
1C609 AT29C020-90TI ROM IC A3 X58-4800-11 SUB UNIT K2
IC610 TA75S01F MQS-IC
1C611 NJM4558E MOS-IC A3 X58-4800-12 SUB UNIT K3
1C612 TC7S04FU MOS-IC
IC613 TC74VHCA040FT MQS-IC
o614 AKISOVT MOS.I RX VCO UNIT (X58-480X-XX) 0-10:KE 0-11:K2 0-12:K3
IC615 M62364FP MQS-IC
1C616,617 NJM4558E MOS-IC 304,305 CK73GB1H102K CHIPC 1000PF K
C306 CK73GB1H103K CHIPC 0.010UF K
1C618 320VC5402PGE MICROPROCESSOR IC €307 CK73GB1H471K CHIPC 470PF K
IC619 TC75W51FU MQS-IC C308-310 CK73FB1E104K CHIPC 0.10UF K
1C620 ADM202EARN MOS-IC C311 (€92-0001-05 CHIP-TAN 0.1UF 35WV
1C621 TC7S00FU MQS-IC
1C622 TC7S66FU MOS-IC €312 CC73GCH1HO60D CHIPC 6.0PF D K2
€312 CC73GCH1HO70D CHIPC 7.0PF D K.E
1C623 BU4094BCFV MOS-IC €312 CC73GCH1HO80D CHIPC 8.0PF D K3
1C624 XC62FP1802P MOS-IC C314 CC73GCHTH120J CHIPC 12PF J K.E
1C625,626 XC62FP3302P MOS-IC C314 CC73GCHTH150J CHIPC 15PF J K2
1C627,628 TA78LO5F MQS-IC
1C629 3B LA4422 BI-POLAR IC C314 CC73GCH1H180J CHIPC 18PF J K3
C315 CK73FB1H473K CHIPC 0.047UF K
1C630 TA78LO5F MOS-IC €317 CC73GCH1HO60D CHIPC 6.0PF D K2
1C631,632 TA75W01FU MQS-IC €317 CC73GCHTHO70D CHIPC 7.0PF D K.E
Q1,2 2SC3357 TRANSISTOR €317 CC73GCH1HO80D CHIPC 8.0PF D K3
Q3 2SC3356(R24) TRANSISTOR
Q4 DTC144EUA DIGITAL TRANSISTOR €318 (92-0514-05 CHIP-TAN 2.2UF 10WV
€319 CK73GB1H471K CHIPC 470PF K
Q5 DTA144EUA DIGITAL TRANSISTOR €320 (92-0514-05 CHIP-TAN 2.2UF 10WV
Q6 DTC144EUA DIGITAL TRANSISTOR €321 CC73GCH1HO40C CHIPC 4.0PF C
Q7 2SC4617(S) TRANSISTOR C322 CK73GB1H471K CHIPC 470PF K
08,9 2SC3356 TRANSISTOR
Q10 25C3357 TRANSISTOR €323 CK73FB1E224K CHIPC 0.22UF K
C324 (€92-0002-05 CHIP-TAN 0.22UF  35WV
an 2SC3356(R24) TRANSISTOR €325 CC73GCH1HO40C CHIPC 4.0PF C
Q12-15 2SC4116(GR) TRANSISTOR (350,351 CK73GB1H471K CHIPC 470PF K
Q16 2SB1132(Q.R) TRANSISTOR C354 CK73GB1H471K CHIPC 470PF K
Q17 DTC114EUA DIGITAL TRANSISTOR
Q18 2SB1386(R) TRANSISTOR €355 CC73GCH1H050B CHIPC 5.0PF B K.K2,E
€355 CC73GCH1H050B CHIPC 6.0PF B K3
Q19 DTC114EUA DIGITAL TRANSISTOR €356 CC73GCH1H060B CHIPC 6.0PF B K.K2,E
Q23 DTC114EUA DIGITAL TRANSISTOR €356 CC73GCH1HO70B CHIPC 7.0PF B K3
Q024 DTD114EK DIGITAL TRANSISTOR €357 CK73GB1H471K CHIPC 470PF K
(25,26 DTC114EUA DIGITAL TRANSISTOR
Q27 DTC144EUA DIGITAL TRANSISTOR (358,359 CC73GCHTH1R5B CHIPC 1.5PF B
(360,361 CK73FB1E104K CHIPC 0.10UF K
Q600 2SK1824 FET €362 CC73GCH1H220G CHIPC 22PF G
Q601 DTC114EUA DIGITAL TRANSISTOR €363 CC73GCHTH150G CHIPC 15PF G K.K3,E
0602 2SK1824 FET €363 CC73GCH1H180G CHIPC 18PF G K2
Q603 DTC114EUA DIGITAL TRANSISTOR
Q604 2SK1824 FET (364,365 CK73GB1H471K CHIPC 470PF K
(£366-369 CC73GCH1HO70B CHIPC 7.0PF B
Q605 DTC114EUA DIGITAL TRANSISTOR 370,371 CC73GCH1H100C CHIPC 10PF C
Q606 DTC363EU DIGITAL TRANSISTOR 372,373 CK73GB1H471K CHIPC 470PF K
607,608 DTC144EUA DIGITAL TRANSISTOR 374,375 CC73GCHTHORSB CHIPC 0.5PF B
Q609 DTC114EUA DIGITAL TRANSISTOR
Q610 2SJ506(S) FET C376-378 CK73GB1H471K CHIPC 470PF K
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€379 CC73GCH1HO40C CHIPC 4.0PF C Q300,301 2SC4116(GR) TRANSISTOR
€383 CK73GB1H471K CHIPC 470PF K Q302 25C4226(R24) TRANSISTOR
€386 CC73GCH1H101J CHIPC 100PF J K,K3,E Q350,351 2SK508NV(K52) FET
€386 CC73GCH1H220J CHIPC 22PF J K2 Q352,353 25C4116(Y) TRANSISTOR
TC350,351 C05-0396-05 CERAMIC TRIMMER (8PF) Q354 DTC114EUA DIGITAL TRANSISTOR
CN300 E40-5699-05 PIN ASSY 0355 2SC4226(R24) TRANSISTOR
CN350 E40-5755-05 PIN ASSY
CN351 E40-6098-05 PIN ASSY
FOZ37704 [ SHELDING CASE TX VCO UNIT (X58-481X-XX) 0-10:KE 0-11:K2 0-12:K3
L300 192-0148-05 CHIP FERRITE 304,305 CK73GB1H102K CHIPC 1000PF K
1.301,302 140-1575-34 SMALL FIXED INDUCTOR (15NH) K2 C306 CK73GB1H103K CHIPC 0.010UF K
301,302 L40-1875-34 SMALL FIXED INDUCTOR (18NH) K,K3,E €307 CK73GB1H471K CHIPC 470PF K
1303 L40-1875-34 SMALL FIXED INDUCTOR (18NH) K2 C308-310 CK73FB1E104K CHIPC 0.10UF K
1303 L40-2275-34 SMALL FIXED INDUCTOR (22NH) K,E C311 £92-0001-05 CHIP-TAN 0.1UF 35WV
1303 L40-2775-34 SMALL FIXED INDUCTOR (27NH) K3 €312 CC73GCH1HO50C CHIPC 5.0PF C K2
1.350-355 40-1095-34 SMALL FIXED INDUCTOR (1UH) €312 CC73GCH1HO60D CHIPC 6.0PF D K.E
1.356,357 134-4607-05 AIR-CORE COIL K2 €312 CC73GCH1HO70D CHIPC 7.0PF D K3
1.356,357 1.34-4608-05 AIR-CORE COIL K,E C314 CC73GCH1H100D CHIPC 10PF D K2
1.356,357 1.34-4609-05 AIR-CORE COIL K3 C314 CC73GCH1H120J CHIPC 12PF J K.K3,E
1.358-361 L40-1595-34 SMALL FIXED INDUCTOR (1.5UH) €315 CK73FB1H473K CHIPC 0.047UF K
1362 140-2775-34 SMALL FIXED INDUCTOR (27NH) K2 €317 CC73GCH1HO50C CHIPC 5.0PF C K2
1362 L40-3371-34 SMALL FIXED INDUCTOR (33NH) K,K3,E €317 CC73GCH1HO60D CHIPC 6.0PF D K.E
€317 CC73GCH1HO70D CHIPC 7.0PF D K3
R300 RK73GB1J100J CHIPR 10 J 1/16W €318 £92-0514-05 CHIP-TAN 2.2UF 10WV
R301-304 RK73GB1J101J CHIPR 100 J 1/16W
R305 R92-1252-05 CHIPR 00HM J 1/16W €319 CK73GB1H471K CHIPC 470PF K
R306 RK73GB1J220J CHIPR 22 J 1/16W €320 (£92-0514-05 CHIP-TAN 2.2UF 10WV
R308 RK73GB1J560J CHIPR 56 J 1/16W €321 CC73GCH1H040C CHIPC 4.0PF C
€322 CK73GB1H471K CHIPC 470PF K
R309 RK73GB1J331J CHIPR 330 J 1/16W K,K3,E €323 CK73FB1E224K CHIPC 0.22UF K
R309 RK73GB1J391J CHIPR 390 J 1/16W K2
R310 RK73GB1J332J CHIPR 33K J 1/16W C324 £92-0002-05 CHIP-TAN 0.22UF  35WV K.K2,E
R311 RK73GB1J103J CHIPR 10K J 1/16W C324 (£92-0502-05 CHIP-TAN 0.33UF  35WV K3
R312 RK73GB1J331J CHIPR 330 J 1/16W K,K3,E €325 CC73GCH1H040C CHIPC 4.0PF C
£329,330 CK73GB1H471K CHIPC 470PF K
R312 RK73GB1J391J CHIPR 390 J 1/16W K2 €350 CK73GB1H471K CHIPC 470PF K K.K2,E
R313 RK73GB1J222J CHIPR 22K J 0 1/16W
R314 RK73GB1J474J CHIPR 470K J 1/16W C351 CK73GB1H471K CHIPC 470PF K
R315 RK73GB1J151J CHIPR 150 J1/16W €352 CC73GCH1H101J CHIPC 100PF J K.K3,E
R316 RK73FB2A152J CHIPR 15K J 1/10W €353 CK73GB1H471K CHIPC 470PF K K3
C354 CK73GB1H471K CHIPC 470PF K K.K2,E
R317,318 R92-1252-05 CHIPR 00HM J 1/16W €355 CC73GCH1H100C CHIPC 10PF C K3
R319 RK73GB1J330J CHIPR 33 J1/16W
R320 RK73GB1J222J CHIPR 22k J 1/16W €356 CC73GCH1HO70B CHIPC 7.0PF B K2
R321 RK73GB1J273J CHIPR 27K J 1/16W €356 CC73GCH1H080B CHIPC 8.0PF B K.E
R322 RK73GB1J103J CHIPR 10K J 1/16W €357 CK73GB1H471K CHIPC 470PF K K3
€358 CC73GCH1HO30B CHIPC 3.0PF B K3
R350-353 R92-1252-05 CHIPR 00HM J 1/16W €359 CC73GCH1H1R5B CHIPC 1.5PF B K.K2,E
R354,355 RK73GB1J330J CHIPR 33 J 1/16W
R356 RK73GB1J181J CHIPR 180 J 1/16W K2 €360 CK73FB1E104K CHIPC 0.10UF K K.K2,E
R356 RK73GB1J221J CHIPR 220 J 1/16W K.K3,E €361 CK73FB1E104K CHIPC 0.10UF K K3
R357 RK73GB1J151J CHIPR 150 J 1/16W K2 €362 CC73GCH1H120G CHIPC 12PF G K.K2,E
€363 CC73GCH1H180G CHIPC 18PF G K3
R357 RK73GB1J181J CHIPR 180 J 1/16W K,K3,E C364 CK73GB1H471K CHIPC 470PF K K.K2,E
R358,359 RK73GB1J470J CHIPR 47 J 1/16W
R360-363 RK73GB1J472J CHIPR 47K J 1/16W €365 CK73GB1H471K CHIPC 470PF K K3
R364 RK73GB1J103J CHIPR 10K J o 1/16W €366 CC73GCH1HO70B CHIPC 7.0PF B K.K2,E
R365 RK73GB1J333J CHIPR 33K J 1/16W €367 CC73GCH1HO70B CHIPC 7.0PF B K3
€368 CC73GCH1HO70B CHIPC 7.0PF B K.K2,E
R366 RK73GB1J103J CHIPR 10K J 1/16W €369 CC73GCH1H080B CHIPC 8.0PF B K3
R367 RK73GB1J101J CHIPR 100 J o 1/16W
R368 RK73GB1J330J CHIPR 33 J 1/16W €370 CC73GCH1HO70B CHIPC 7.0PF B K.K2,E
C371 CC73GCH1H080B CHIPC 8.0PF B K3
D350-353 18V282 VARIABLE CAPACITANCE DIODE C374 CC73GCH1HORSB CHIPC 0.5PF B K.K2,E
IC300 CD8468 MQS-IC C375 CC73GCH1HORSB CHIPC 0.5PF B K3
1C300 SA7025DK MOS-IC 377,378 CK73GB1H471K CHIPC 470PF K
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PARTS LIST

TKR-850

TX VCO UNIT (X58-481X-XX)

Ref. No. |Address I';‘:r‘{‘; Parts No. Description II‘I):t?‘DII; Ref. No. |Address y:rg Parts No. Description l?:l?:]ll-l

€379 CC73GCH1HO40C CHIPC 4.0PF C R368 RK73GB1J330J CHIPR 33 J 1/16W

€380 CC73GCHTHORSB CHIPC 0.5PF B K.K2,E R372,373 RK73GB1J104J CHIPR 100K J 1/16W K.K2,E

€381 CC73GCHTHORSB CHIPC 0.5PF B K3 R374,375 RK73GB1J104J CHIPR 100K J 1/16W K3

(382,383 CC73GCHTH471J CHIPC 470PF J R376 RK73GB1J151J CHIPR 150 J 1/16W K2

TC350 €05-0396-05 CERAMIC TRIMMER (8PF) K,K2,E R376 RK73GB1J181J CHIPR 180 J 1/16W K.E

TC351 €05-0396-05 CERAMIC TRIMMER (8PF) K3 R377 RK73GB1J181J CHIPR 180 J 1/16W K3

CN300 E40-5699-05 PIN ASSY D350 18V282 VARIABLE CAPACITANCE DIODE K.K2,E

CN350 E40-5755-05 PIN ASSY D351 15v282 VARIABLE CAPACITANCE DIODE K3

CN351 E40-6098-05 PIN ASSY D352 18V282 VARIABLE CAPACITANCE DIODE K.K2,E

D353 15V282 VARIABLE CAPACITANCE DIODE K3

F10-2377-04 SHIELDING CASE D354 18V214 VARIABLE CAPACITANCE DIODE K.K2,E

L300 192-0148-05 CHIP FERRITE D355 18V214 VARIABLE CAPACITANCE DIODE K3

1.301,302 L40-1575-34 SMALL FIXED INDUCTOR (15NH) K.K2,E IC300 CD8468 MQS-IC

301,302 L40-1875-34 SMALL FIXED INDUCTOR (18NH) K3 1C300 SA7025DK MOS-IC

1303 140-1875-34 SMALL FIXED INDUCTOR (18NH) K2 Q300,301 2SC4116(GR) TRANSISTOR

1303 L40-2275-34 SMALL FIXED INDUCTOR (22NH) K,E Q302 2SC4226(R24) TRANSISTOR

1303 L40-2775-34 SMALL FIXED INDUCTOR (27NH) K3 Q350 2SK508NV(K52) FET K.K2,E

1.304-307 192-0140-05 CHIP FERRITE Q351 2SK508NV(K52) FET K3

350,351 L40-1095-34 SMALL FIXED INDUCTOR (1UH) K3 0355 2SC4226(R24) TRANSISTOR

1352-354 140-1095-34 SMALL FIXED INDUCTOR (1UH) K.K2,E

1355 L40-1095-34 SMALL FIXED INDUCTOR (1UH) K3

1356 1.34-4605-05 AIR-CORE COIL K2

1356 1.34-4645-05 AIR-CORE COIL K,E

1357 1.34-4607-05 AIR-CORE COIL K3

1358 140-1095-34 SMALL FIXED INDUCTOR (1UH) K.K2,E

1359 L40-1595-34 SMALL FIXED INDUCTOR (1.5UH) K3

1360 L40-1095-34 SMALL FIXED INDUCTOR (1UH) K,K2,E

1361 140-1595-34 SMALL FIXED INDUCTOR (1.5UH) K3

1362 L40-2275-34 SMALL FIXED INDUCTOR (22NH) K2

1362 140-3371-34 SMALL FIXED INDUCTOR (33NH) K.K3,E

R300 RK73GB1J100J CHIPR 10 J 116w

R301-304 RK73GB1J101J CHIPR 100 J 1/16W

R305 R92-1252-05 CHIPR 00HM J  1/16W

R306 RK73GB1J220J CHIPR 22 J 1/16W

R308 RK73GB1J560J CHIPR 56 J o 1/16W

R309 RK73GB1J331J CHIPR 330 J o 1/16W

R310 RK73GB1J332J CHIPR 33K J 1/16W

R311 RK73GB1J103J CHIPR 10K J 116w

R312 RK73GB1J331J CHIPR 330 J 1/16W

R313 RK73GB1J222J CHIPR 22K J 1/16W

R314 RK73GB1J474J CHIPR 470K J  1/16W

R315 RK73GB1J151J CHIPR 150 J 1/16W

R316 RK73FB2A152J CHIPR 15 J 110w

R317,318 R92-1252-05 CHIPR 00HM J 1/16W

R319 RK73GB1J330J CHIPR 33 J 116w

R320 RK73GB1J222J CHIPR 22K J 0 1/16W

R321 RK73GB1J273J CHIPR 27K J 1/16W

R322 RK73GB1J103J CHIPR 10K J 116w

R350 R92-1252-05 CHIPR 00HM J 1/16W K3

R351 R92-1252-05 CHIPR 00HM J  1/16W K.K2,E

R352 R92-1252-05 CHIPR 00HM J  1/16W K3

R353 R92-1252-05 CHIPR 00HM J 1/16W K,K2,E

R354 RK73GB1J330J CHIPR 33 J 116w K.K2,E

R355 RK73GB1J330J CHIPR 33 J 1/16W K3

R358 RK73GB1J470J CHIPR 47 J 116w K3

R359 RK73GB1J470J CHIPR 47 J 116w K.K2,E

R365 RK73GB1J333J CHIPR 33K J 1/16W

R366 RK73GB1J103J CHIPR 10K J 116w

R367 RK73GB1J820J CHIPR 82 J 1/16W
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EXPLODED VIEW v

A
A : N09-2292-05
B M2.6x6 : N30-2606-46
C M4x6 : N30-4006-46
D M4x14 : N30-4014-46
E M4x20 BLK : N30-4020-45
F M3x6 (F) : N32-3006-46
G M4 x8(F) BLK : N32-4008-45
H M3x6(0C) BLK : N33-3006-45
J  M3x6 (Bi) BLK : N35-3006-45
! K M4 x 6 (Bi) BLK : N35-4006-45
L M3x8 : N67-3008-46
M M2.6 x8 BLK : N80-2608-45
N M2.6 x 6 (Br-Tap) : N87-2606-46
O M3x5 (Br-Tap) BLK : N87-3005-45
P M3 x 6 (Br-Tap) : N87-3006-46
R M3 x 14 (TP) : N90-3014-46

X
N

w
= N

2 >
z
3

Display (B/2)
(A/2)
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Parts with the exploded numbers larger than 700 are not supplied. 35
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PACKING

E F

52 Protection bag (H25-0029-04)

59 Foot (J02-0475-05) x 2

60 Foot (J02-0492-04) x 2

62 Grommet (J59-0302-05) x 2

C Pan head machine screw (N30-4006-46) x 2
J Binding head machine screw (N35-3006-45) x 5 NG

707 Pamphlet: E
A\ @ 708 Warranty card : K,K2,K3
/\

9* 11 Instruction manual
N
—— 65 Handl (B62-1837-00) : E
anale

17 DC cord / (K01-0418-15)

(E30-3427-15) %%g\\\;/‘ ) 8 Front glass
54 Protection bag ) (B10-2635-04)

(H25-0762-04) 9 Filter

(B11-1259-04)
/

48 Cushion (G13-1801-04)

49 Cushion (G13-1802-04)

53 Protetion bag (H25-0747-04)

61 Mounting hardware (J21-8402-04)

: (B62-1835-00) : K,K2,K3
55 Protection bag

(H25-2328-04)

18 TEST/SPKR plug

(E31-3228-05)
35 Fuse (Blade, 156A/32V)
(F05-1537-05) 710
52 Protection bag 709 Packing fixture
(H25-0029-04) Carton board
713

Protection bag

Packing fixture
711

57 Item carton case
(H52-1779-02)

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



TKR-850

ADJUSTMENT

Test Equipment Required for Alignment

Test Equipment

Major Specifications

1. Standard Signal Generator
(SSG)

Frequency Range
Modulation
Output

400 to 512MHz
Frequency modulation and external modulation

0.1uV to greater than TmV

2. Power Meter Input Impedance
Operation Frequency

Measurement Capability

50Q
400 to 512MHz or more
Vicinity of 100W

3. Deviation Meter Frequency Range

400 to 512MHz

4. Digital Volt Meter
(DVM)

Measuring Range

Accuracy

1to 20V DC

High input impedance for minimum circuit loading

5. Oscilloscope

DC through 30MHz

6. High Sensitivity Frequency Range

Frequency Counter Frequency Stability

10Hz to 600MHz

0.2ppm or less

7. Ammeter 15A or more
8. AF Volt Meter Frequency Range 50Hz to 10kHz
(AF VTVM) Voltage Range 3mV to 3V
9. Audio Generator (AG) Frequency Range 50Hz to bkHz
Output 0to 1V
10. Distortion Meter Capability 3% or less at 1kHz
Input Level 50mV to 10Vrms

11. Voltmeter Measuring Range

Input Impedance

10 to 1.5V DC or less
50kQ/V or greater

12. 4Q Dummy Load

Approx. 4Q, 5BW

MIC connector (Front panel view)
8 1 :NC

1 +B

: GND

: PTT/TXD1 (PC serial data from radio)

: MIC GND

: MIC

: HOOK/RXD1 (PC serial data to radio)

:NC

ONOOPRWN =

Flat cable (36-pin) about 256mm

To connect the TX-RX unit A/2 (CN14) to the TX-RX unit B/
2 (CN602) while in servicing, you can use the 36-pin flat
cable, E37-0979-05, which is available from the KENWOOD
parts center.

Test cable for microphone input

Plug cord
Part No. E30-3360-18

% MIC (WHT) =—
AF VTVM MICG (SHIELD) =




TKR-850

ADJUSTMENT

Test Channel (Default) Test Signaling
N K K2 K3 E No. Decode tone Encode tone
o.
RX X RX X RX X RX X 1 None None
1 450.10 | 450.00 | 480.10 | 480.00 | 400.10 | 400.00 | 440.10 | 440.00 2 None 100Hz square wave
2 465.10 | 465.00 | 496.10 | 496.00 | 415.10 | 415.00 | 455.10 | 455.00 3 QT 67.0Hz QT 67.0Hz
3 479.90 | 480.00 | 511.90 | 512.00 | 429.90 | 430.00 | 469.90 | 470.00 4 QT 151.4Hz QT 151.4Hz
4 455.10 | 455.00 | 485.10 | 485.00 | 405.10 | 405.00 | 445.10 | 445.00 5 QT 210.7Hz QT 210.7Hz
5 460.10 | 460.00 | 490.10 | 490.00 | 410.10 | 410.00 | 450.10 | 450.00 6 QT 250.3Hz QT 250.3Hz
6 470.10 | 470.00 | 500.10 | 500.00 | 420.10 | 420.00 | 460.10 | 460.00 7 DQT 023N DQT D023N
7 475.10 | 475.00 | 505.10 | 505.00 | 425.10 | 425.00 | 465.10 | 465.00 8 DQT 754l DQT D754l
8 462.60 | 462.50 | 493.60 | 493.50 | 412.60 | 412,50 | 452.60 | 452.50 9 None CW ID Encode [ID=VVV]
9 467.60 | 467.50 | 498.60 | 498.50 | 417.60 | 417.50 | 457.60 | 457.50 10 | None Single Tone [1000Hz]
10 | 440.10 | 440.00 | 499.90 | 500.00 | 419.90 | 420.00 | 459.90 | 460.00 11 | DTMF 159D DTMF 159D
11 459.90 | 460.00 | 519.90 | 520.00 | 439.90 | 440.00 | 479.90 | 480.00 12 | None DTMF Tone 9
13 | None Courtesy Tone
14 | None Battery Warning Tone
15 | None Battery Operation Tone
16 | 5-Tone [12345] (CCIR) | 5-Tone [12345] (CCIR)
Adjustment Points
L)
=] =] FINAL UNIT ()_(45—3_’74) (A/2)
CN8 GND CN6 MAIN DC Component side view A
(BLACK) (RED)
CN7 BACKUP
(ORANGE) /—U—\
CHARGE I:__:I @s
04
7 == ENARR 2
@
CN1 &\s/
1 O
Ca—— VR1
N\ Lens ~ /s
\_/J N/ [CcNi64) S U )
L2 L4 L5 CN19
we[0l0]  [oloj[olo
P 102 oo
CN1 O A2 : TX VCO (X58-481)
l - 76 | Q TC351 (vVCO B)
= o R= (K3 type)
& ol e
NARROW
WIDE
O] O]
Pg)W > 018 @ a . TC350 (VCO A)
L17 RX CV
CN3 O|  A3:RXVCO (X58-480)
TX-RX UNIT (X57-696) (A/2) TC351 (VCO B)
Component side view
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ADJUSTMENT

ATTEN 20dB MKR -26.17dBm ATTEN 10dB AMKR -42.17dB ATTEN 10dB AMKR -46.000dB
RL 10.0dBm 10dB/ 465.00MHz RL -32.0dBm 10dB/ 25.00kHz RL -32.0dBm 10dB/ 15.00kHz
‘ ‘ ‘ ‘ ‘ ‘ l\/‘\orelhan‘Moreth;n
L L J3dB M‘am 5.5‘~7.5kHz‘5.5~7.5‘Hz L 38 . 270 3701
MKR AMKR I | AMKR \/
D|-465.00MHz 2.5MHz 2.5MH: D | 25-00kHz i i p|- 15.00kHz
~26.17dBm ===l 3dB Max. -42.17d8 -46.000dB More than
More than 40dB
40dB
P \m . M”/ 25kHz Mo A15kHz
] T T L T T T G Glpa™ r
CENTER 465.00MHz SPAN 50.00MHz CENTER 44.85000MHz SPAN 50.00kHz CENTER 44.85000MHz SPAN 50.00kHz
RBW 300kHz ~ *VBW 300kHz SWP 50ms RBW 300Hz ~ *VBW 1.0kHz SWP 2.0sec RBW 300Hz ~ *VBW 1.0kHz SWP 2.0sec
BPF center frequency (Factory-default) MCF : Wide MCF : Narrow
K: 465MHz, E : 4556MHz, K2 : 496MHz,
K3 : 415MHz
Fig. 1 Fig. 2 Fig. 3
Fine-Tuning the TKR-850
“"ADJUSTMENT" items described in the Service Manual Erase all channel frequencies rewritten through this op-
for the TKR-850 give the factory-default adjustment proce- eration and press the ENTER key to retrieve the factory-
dure covering all adjustment items. default test frequency.
However, it is not necessary to adjust all the items when Refer to the explanation given under HELP for the FPU
adjusting the power, deviation, receiver sensitivity, etc at the (KPG-91D) for details.
frequency of the channel to be used by the TKR-850. 3. Check whether the frequency rewritten under the “Test
mode” of the FPU (KPG-91D) is correct, then select the
Adjustment procedure at the frequency of the item to be adjusted from the FPU (KPG-91D) menu and
channel to be used adjust the set value for the item to an optimum value with
1. Program a channel frequency using the FPU (KPG-91D). the "TEST" tag.
2. From the FPU menu, select in the order of “EDIT”, “Test
Frequency” and “CH paste” to rewrite the test frequency Note :
from the factory-default to the one to be used for the After adjustment of the “Max. Deviation”, be sure to
channel. check the “DQT balance”.

The “5-tone” adjustment is required only for the E
market products.

Alignment
Measurement Adjustment
Item Condition quiT;?]t];m Unit | Terminal | Unit | Parts Method Specifications/Remarks
1. Setting 1) Connect the unit to a suitable DC power supply.

2. Write test 1) Turn the DC source switch on after connecting a PC and FPU cable to the radio. — “E1" appears on LED display
frequency 2) Write the test and shipping frequency to the radio. — Green (BUSY) LED lights up
3) End of test frequency writing.

3. Setting 1) Connect the unit to a suitable DC power supply.
2) Turn the power switch on after connecting a PC and FPU cable to the radio.
3) Start up the program for the adjustment.
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
4. RX PLL lock | 1) RXVCO A high DVM TX-RX |RX-CV |RXVCO|TC350 |1.50V +0.1V
voltage CH:11 K (A/2) (A3)
CH: 10 K2,K3,E
2) RXVCO A low Check 8V or less
CH:10 K
CH:1 K2,K3,E
3) RXVCO B high RXVCO | TC351 | 1.50V +0.1V
CH:3 KK2 (A3)
CH:11 K3,E
4) RXVCO B low Check 8V or less
CH:5 K
CH:6 K2,K3,E
5. TXPLL lock [ 1) TXVCO high TX-CV | TXVCO|TC350 | 1.50V +0.1V
voltage CH:3 (A2) K,K2,E
TC351
K3
2) TXVCO low Check 8V or less
CH:1
6. RX 1) Connect the frequency f. counter CN3 PC ad;. 50Hz or less
frequency counter to CN3, then Test CH-44.85MHz
measure the frequency
CH:2
Note : RX frequency means the local frequency of the RX VCO. So its frequency is wanted frequency minus the IF frequency.
7. Setting 1) Remove 8 pin cable and the coaxial cable from CN16, and CN19 on TX-RX side.
8. TX 1) Connect the frequency f. counter | TX-RX |CN19 PC ad;. 50Hz or less
frequency counter to CN19, then (A/2)
measure the frequency
CH:2
9. Setting 1) Insert 8 pin cable and the coaxial cable to CN16, and CN19 on TX-RX side.
10. Maximum | 1) Measure the RF power at Power meter| Rear | TX ANT |[Final |VR1 Adjust the RF power|+1W
power TX ANT. to 43W.
limitting High CH
11. TXRF 1) Measure the RF power at PC ad;. +1W
high power TX ANT. 40W
Low CH (Factory-default)
2) Center CH
3) High CH
12. TX RF 1) Measure the power level at PC ad;. +1W
low power TX ANT. 25W
Low CH (Factory-default)
2) Center CH
3) High CH
13. BPF 1) Connect the TG to RXANT, |Tracking |Rear |RXANT |TX-RX |L2 Center the frequency
then connect CN1 to the generator (A2) L4 you are using, then
spectrum analyzer input. L5 adjust it to look like
Spectrum analyzer setting Spectrum | TX-RX | CN1 the wave Fig. 1.
Span : 50MHz analyzer | (A/2) (Page 39)
Scale : 10dB to 5dB div
Tracking generator setting
Output : —=30dBm
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TKR-850

Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
14. MCF 1) Connect the TG to CN2, then | Tracking |Rear |RXANT |TX-RX [L14 Adjust it to look like
(Wide) connect CN4 to the spectrum | generator (A2) [L17 the wave Fig. 2.
analyzer input. L18 (Page 39)
CH : 2 (Wide) Spectrum | TX-RX | CN2
Spectrum analyzer setting analyzer | (A/2) CN4
Span : 50kHz to 25kHz
Scale : 10dB to 2dB div
Center freq' : 44.850MHz
Tracking generator setting
Output : —=30dBm
(Narrow) 2) CH : 2 (Narrow) L15 Adjust it to look like
L16 the wave Fig. 3.
L19 (Page 39)
15. Discrimi- 1) Connect the SSG to RX ANT. | SSG Rear |RX ANT L24 Adjust the distortion
nator CH : 2 (Wide) to minimum.
SSG output : =53dBm/501uV | AF VM TEST/SPKR
SSG MOD : 1kHz Distortion jack SPO
SSG DEV : 3kHz meter (pin 12)
AF : 2V/4Q
16. Threshold | 1) Connect SSG to RX ANT. SSG Rear | RX ANT PC adi].
squelch CH : 2 (Wide) Adjust to point of
(Wide) SSG output : 4dB below to Audio TEST/SPKR closing squelch
12dB SINAD level analyzer jack SPO
SSG MOD : 1kHz VTVM (pin 12)
SSG DEV : 3kHz Oscilloscope
AF : 2V/4Q
2) SSG : OFF Check Squelch must be closed.
(Narrow) 3) CH : 2 (Narrow) PC ad;.
SSG output : 4dB below to Adjust to point of
12dB SINAD level closing squelch
SSG MOD : 1kHz
SSG DEV : 1.5kHz
AF : 2V/4Q
4) SSG : OFF Check Squelch must be closed.
17. Tight 1) Connect SSG to RX ANT. PC ad;.
squelch CH : 2 (Wide) Adjust to point of
(Wide) SSG output : 7dB over to opening squelch
12dB SINAD level
SSG MOD : 1kHz
SSG DEV : 3kHz
AF 1 2V/4Q
(Narrow) 2) CH : 2 (Narrow) PC ad;.

SSG output : 7dB over to
12dB SINAD level

SSG MOD : 1kHz

SSG DEV : 1.5kHz

AF : 2V/4Q

Adjust to point of
opening squelch
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Item

Measurement Adjustment

Condition

Test-
equipment

Unit

Terminal | Unit

Parts

Method

Specifications/Remarks

18. RD outut
level
(Wide)

1) Connect SSG to RX ANT.
CH : 2 (Wide)
SSG output : -53dBm/501uV
SSG MOD : 1kHz
SSG DEV : 3.0kHz

(Narrow)

2) CH : 2 (Narrow)
SSG output : =53dBm/50TuV
SSG MOD : 1kHz
SSG DEV : 1.5kHz

SSG

DVM

Rear

RX ANT

CONTROL
1/O jack

RD (pin 10)
4.7kQ load

19. RA outut
level
(Wide)

1) Connect SSG to RX ANT.
CH : 2 (Wide)
SSG output : =53dBm/50TuV
SSG MOD : 1kHz
SSG DEV : 3.0kHz

(Narrow)

2) CH : 2 (Narrow)
SSG output : =53dBm/50 TV
SSG MOD : 1kHz
SSG DEV : 1.5kHz

SSG

DVM

Rear

RX ANT

CONTROL
1/O jack

RA (pin 11)
4.7kQ load

20. Maximum
deviation
(Wide)

1) Connect AG to the MIC terminal.

Low CH (TX VCO low)
Center CH (VCO center)
High CH (TX VCO high)
Deviation meter filter

HPF : OFF

LPF : 15kHz

De-emphasis : OFF
AG : TkHz/50mV (Terminal load)
Transmission

(Narrow)

Note : After adjustment of the “Max. Deviation”

2) Low CH (TX VCO low)
Center CH (VCO center)
High CH (TX VCO high)
Transmission

MOD ANA
or
Deviation
meter
Oscilloscope

AG
AF VTVM

Rear

Front

TX OUT

MIC

, be sure to check the “DQT balance”.

PC adj.
80mV

+5mV

PC adj.
400mV

+20mV

PC adj.
4.1kHz

+0.1kHz

PC adj.
2.05kHz

+0.1kHz

21.DQT
balance
(Wide)

1)CH:2
Deviation meter filter
HPF : OFF
LPF : 3kHz
De-emphasis : OFF
Transmission

(Narrow)

2)CH:2
Transmission

22.QT
deviation
(Wide)

1)CH:2
Deviation meter filter
HPF : OFF
LPF : 3kHz
De-emphasis : OFF
Detector : p-p/2
Transmission

(Narrow)

2)CH:2
Transmission

MOD ANA
or
Deviation
meter
Oscilloscope

Rear

TX OUT

TX ANT

PC ad;.
Make the de-
modulated waves

into square waves.

Oscilloscope DC range
flat "A" part

A

PC adj.
0.75kHz

+0.05kHz

PC adj.
0.35kHz

+0.05kHz
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Item

Measurement Adjustment

Condition

Test-

h Terminal
equipment

Unit

Unit

Parts

Method

Specifications/Remarks

23.DQT
deviation
(Wide)

1)CH:2
Deviation meter filter
HPF : OFF
LPF : 3kHz
De-emphasis : OFF
Detector : Peak hold
Transmission

(Narrow)

2)CH:2
Transmission

24. CW ID
deviation
(Wide)

1) CH2
Deviation meter filter
HPF : OFF
LPF : 15kHz
De-emphasis : OFF
Transmission

(Narrow)

2)CH:2
Transmission

25. Test tone
deviation
(Wide)

1)CH:2
Deviation meter filter
HPF : OFF
LPF : 15kHz
De-emphasis : OFF
Transmission

(Narrow)

2)CH:2
Transmission

MOD ANA
or
Deviation
meter
Oscilloscope

Rear | TX ANT

26. TA (TX
audio input)
deviation
(Wide)

1) Insert AG output into the
control I/O TA terminal (pin 9).
CH:2
Deviation meter filter

HPF : OFF

LPF : 15kHz

De-emphasis : OFF
AG freq' : 1kHz (Sine wave)
AG level : 280mV
Transmission

(Narrow)

2)CH:2
Transmission

27.TD
deviation
(Wide)

1) Insert AG output into the
control I/O TD terminal (pin 8).
CH:2
Deviation meter filter

HPF : OFF

LPF : 3kHz

De-emphasis : OFF
AG freqg’ : 100Hz (Sine wave)
AG level : 0.5Vp-p (177mVrms)
Transmission

(Narrow)

2)CH:2
Transmission

MOD ANA
or
Deviation
meter
Oscilloscope

Rear |TXANT

AG
AF VTVM

CONTROL
1/O jack
TA (pin 9)

CONTROL
1/O jack
TD (pin 8)

PC adj.
0.75kHz

+0.05kHz

PC adj.
0.35kHz

+0.05kHz

PC adj.
2kHz

+0.1kHz

PC ad;.
TkHz

+0.05kHz

PC adj.
3kHz

+0.1kHz

PC adj.
1.5kHz

+0.05kHz

PC adj.
3.0kHz

+0.1kHz

PC adj.
1.5kHz

+0.05kHz

PC adj.
0.75kHz

+0.1kHz

PC adj.
0.35kHz

+0.05kHz
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Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
28. DTMF 1)CH:2 MOD ANA |Rear | TXANT PC adi]. +0.1kHz
deviation Deviation meter filter or 3.0kHz
(Wide) HPF : OFF Deviation
LPF : 15kHz meter
De-emphasis : OFF Oscilloscope
Transmission
(Narrow) 2)CH:2 PC ad;. +0.05kHz
Transmission 1.5kHz
29. Courtesy 1)CH:2 PC ad;. +0.05kHz
tone Deviation meter filter 1.0kHz
deviation HPF : OFF
(Wide) LPF : 15kHz
De-emphasis : OFF
Transmission
(Narrow) 2)CH:2 PC ad;. +0.05kHz
Transmission 0.5kHz
30. Battery 1)CH:2 PC ad;. +0.1kHz
warning tone|  Deviation meter filter 3.0kHz
deviation HPF : OFF
(Wide) LPF : 15kHz
De-emphasis : OFF
Transmission
(Narrow) 2)CH:2 PC ad;. +0.05kHz
Transmission 1.5kHz
31. Battery 1)CH:2 PC adi]. +0.05kHz
operation Deviation meter filter 1.0kHz
tone HPF : OFF
deviation LPF : 15kHz
(Wide) De-emphasis : OFF
Transmission
(Narrow) 2)CH:2 PC ad;. +0.05kHz
Transmission 0.5kHz
32. b-tone 1)CH:2 PC ad;. +0.1kHz
deviation Deviation meter filter 3.0kHz
(E type only) HPF : OFF
LPF : 15kHz
(Wide) De-emphasis : OFF
Transmission
(Narrow) 2)CH:2 PC ad;. +0.05kHz
Transmission 1.5kHz
33. Repeat 1)CH:2 SSG Rear |RX ANT PC ad;. +0.1kHz
gain level SSG output : -53dBm 1kHz
(Wide) SSG MOD : 1kHz MOD ANA TX ANT
SSG DEV : 1kHz or
Deviation meter filter Deviation
HPF : OFF meter
LPF : 15kHz Oscilloscope
De-emphasis : OFF
Transmission
(Narrow) 2)CH:2
Transmission

When “RF Power Down Detect” is programmed in the AUXO function, threshold of transmission output is set with the following menu.
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Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
34. Power 1) CH : 2 (High power) Power meter| Rear | TX ANT PC ad;.
down detect About 16W
(High) (Factory-default)
(Low) 2) CH : 2 (Low power) PC ad;.
About 10W
(Factory-default)

Confirmation and Alignment of Set-up to
Prevent Receiver Desensitization

1. Confirmation of Duplexer alignment

The duplexer allows the Repeater to simultaneously trans-
mit and receive. To accomplish this, in the programmed re-
ceive frequency, the transmit frequency must be notched or
suppressed by 756dB or more. Additionally, on the pro-
grammed transmit frequency, the receive frequency must be
notched or suppressed by 75dB or more. The following fig-
ures are examples of Duplexer alignment using a spectrum
analyzer.

Ref —10dBm Atten 5dB
fOF;eak (
1008/ [\
\\ / //,
AN /

al10W 10 gpg/

\

\

\
\
\

V1 V2
V3 FC \ /
AA V —+
TX RX
Span 20MHz
#Res BW 30kHz VBW 30kHz ~ Sweep 50ms (401 pts)

2. Confirmation of Repeater Desensitization

The following figure is a Test set-up for Repeater Desensi-
tization.
After this Test set-up is completed, confirm the Repeater
Desensitization as mentioned below.

1) Disable the repeater mode.
Adjust the level of the RF generator until 12dB SINAD is

2

3

4

as

reached.

Increase the output of the RF generator by 1dB. (This in-
creases the SINAD.)
Enable the repeater mode.
Read the SINAD level. It should not drop below 12dB
SINAD. If the SINAD is less then 12dB, check the tight-
ness of the connectors and the tuning of duplexer.

Attenuated
port
50Q
IL dummy
L
Duplexer
I |
RF signal
Repeater generator
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TERMINAL FUNCTION

Final Unit (X45-374X-XX)

Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name
CN1 DRV || TX driver input signal (Coaxial)
CN3 1 TMP O | High temperature detector signal
output for fan action
To X57 2 BUP O | Main DC/BACKUP status output
(A/2) 3 PDT O | RF power down signal output
TX-RX 4 FAS || Fan control signal input
unit 5 PC | | TX power control signal input
6 8T | |8V input during transmission
7 NC — | Reserved
8 GND - | Ground
CN4 FAB O | Power supply output for cooling fan
FAG O | Fan ground
CNb5 1 E — | Ground
2 B O | Power supply output
3 B O | Power supply output
CN6 1 Main DC| | |Power supply input (from Main DC
terminal)
CN7 1 BACKUP| | |Power supply input (from BACKUP
terminal)
CN8 1 GND — | Ground

Display Un

it (X54-3330-21) (A/2)

Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name
CN501 1 HK | | Hook detection input/RXD input
2 MIC | | MIC signal input
To X54 3 MIG — | MIC ground
(B/2) 4 PTT 1/O | PTT input/TXD output
display 5 GND — | Ground
unit 6 NC — | No connection
7 SB O | Power supply output after power switch
8 NC — | No connection
9 GND — | Ground
10 |5M O | Common 5V output
11 | VLI || Volume control input for AF signal
CN502 1 MIG — | MIC ground
2 MIC O | MIC signal output
To X57 3 VLI O | Volume control output for AF signal
(B/2) 4 5C I | Common 5V input
TX-RX 5 K4 | | KEY input 4
unit 6 K5 | | KEY input 5
control 7 K2 O | KEY output 2
section 8 K3 O |KEY output 3
9 K1 O |KEY output 1
10 |HK/RXD | O | Hook detection output/RXD output
11 |SOE || Output enable for shift register
12 | PTT/TXD | I/O | PTT output/TXD input

Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name

13 | STB1 || Strobe data for shift register
14 |CLK | | Clock data input
15 | DAT || Serial data input
16 |PSW O | Power switch output
17 |GND — | Ground
18 |NC — | No connection
19 |SB || Power supply input after power switch
20 |SB || Power supply input after power switch

Display Unit (X54-3330-21) (B/2)

Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name

CN601 1 VLI O | Volume control output for AF signal
2 5M | | Common 5V input

To X54 3 GND — | Ground

(A/2) 4 NC — | No connection

display 5 SB || Power supply input after power switch

unit 6 NC — | No connection
7 GND — | Ground
8 PTT 1/O | PTT output/TXD input
9 MIG — | MIC ground
10 |MIC O | MIC signal output
11 HK O | Hook detection output/RXD output

J601 1 NC — | No connection

(Mic jack) 2 SB O | Power supply output after power switch
3 GND — | Ground
4 PTT/TXD | I/O | PTT input/TXD output
5 MIG — | MIC ground
6 MIC | | MIC signal input
7 HK/RXD | | |Hook detection input/RXD input
8 NC — | No connection

TX-RX Unit (X57-696X-XX) (A/2) : TX-RX Section

Connector | Terminal | Terminal | 1/0 Terminal function

No. No. Name

CN1 - |- O | Use for RX helical BPF tuning (Coaxial)

CN2 - |- || Use for RX MCF tuning

CN3 - |- O | Use for RX frequency adjustment

(Coaxial)

CN4 - |- O | Use for RX MCF tuning

CN14 1 NC — | No connection
2 DET O | Detection signal output

To X57 3 NC — | No connection

(B/2) 4 |GND — | Ground

control 5 ASQ O | Squelch signal output

section 6 RSSI O | RSSI signal output

of TX-RX 7 SC O | Squelch control signal output

unit 8 DP | | Data input for PLL
9 CP || Clock input for PLL
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Connector | Terminal | Terminal | 1/0 Terminal function Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name No. No. Name
10 |EPR | | Enable input for RX PLL 4 NC — | No Connection
11 EPT || Enable input for TX PLL display 5 DAT O | Serial data output
12 |LDR O | Lock detector for RX PLL unit 6 PSW || Power switch input
13 |LDT O | Lock detector for TX PLL 7 STB1 O | Strobe data for shift register
14 |DT | | Data input 8 CLK O | Clock data output
15 |CK || Clock input 9 SOE O | Output enable for shift register
16 |STB || Strobe input for shift register 10 |TXD1 I/O | PTT input/TXD output
17 |FWD O | RF power down signal output 11 K1 I | KEY input 1
18 |LD2 || Latch data input for DA converter 12 |RXD1 | | Hook detection input/RXD input
19 |BUP O | Backup signal output 13 |K2 | | KEY input 2
20 |PSW | | Power switch input 14 |K3 | | KEY input 3
21 | TMP O | High temperature detector signal 15 |K4 O |KEY output 4
output for fan action 16 |Kb5 O |KEY output 5
22 |SOE | | Output enable for shift register 17 | VLI | | Volume control input for AF signal.
23 |GND — | Ground 18 |5C O | Common 5V output
24 | MB | | Modulation signal input for VCXO 19 |MIG — | Mic ground
25 |MO | | Modulation signal input for VCO 20 |MIC | | MIC signal input
26 |GND — | Ground CN601 1 TXO O | MIC signal output to the board
27 |GND — | Ground 2 TXI | | MIC signal input from the board
28 | QS | | Data To 3 RXO O | RX audio signal output to the board
29 |NC — | No connection optional 4 AC O | Audio control signal output
30 |SB O | Power supply output after power switch board 5 BC1 O | Scramble code output.
31 |SB O | Power supply output after power switch 6 BC2 O | Scramble code output.
32 |SB O | Power supply output after power switch 7 BC3 O | Scramble code output.
33 |SB O | Power supply output after power switch 8 BC4 O | Scramble code output.
34 |NC — | No connection 9 PTI | | PTT signal input
35 |8C O | Common 8V output 10 |CLRC O | Clear code for scramble
36 |8C O | Common 8V output 11 RXI | | RX audio signal input from the board
CN15 1 E — | Earth 12 |PTO O | PTT signal output
2 B || Power supply input 13 |NC O | No connection
3 B || Power supply input 14 |GND — | Ground
CN16 1 GND — | Ground CN602 1 8C | | Common 8V input
2 NC — | No connection 2 8C | | Common 8V input
To X45 3 8T O |8V output during transmission To X57 3 NC — | No connection
final 4 PC O | TX power control signal output (A/2) 4 SB || Power supply input after power switch
unit 5 FAS O | Fan control signal output TX-RX 5 SB || Power supply input after power switch
6 PDT | | RF power down signal input unit 6 SB || Power supply input after power switch
7 BUP | | Main DC/BACKUP status input 7 SB || Power supply input after power switch
8 T™MP || High temperature detector signal 8 NC — | No connection
input for fan action 9 QS O |Data
CN18 1 RXIN | | Receive signal input (Coaxial) 10 |GND — | Ground
CN19 1 DO O | Transmission signal output (Coaxial) 11 |GND — | Ground
12 |MO O | Modulation signal output for VCO
TX-RX Unit (X57-696X-XX) (B/2) : Control Section 13 |MB O | Modulation signal output for VCXO
Connector | Terminal | Terminal |1/0 Terminal function 14 |GND - | Ground
No. No. | Name 15 |SOE O | Output enable for shift register
CN600 1 SB O | Power supply output after power switch 16 | TMP || High temperature detector signal input
To X54 SB O | Power supply output after power switch 17 |PSW O | Power switch output
(B/2) GND — | Ground 18 |BUP || Backup signal input
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Connector | Terminal | Terminal | 1/0 Terminal function Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name No. No. Name

19 |[LD2 O | Latch data output for DA converter 114|101 1/O | Programable /0O 1
20 |FWD | | RF power down signal input 15 |DG — | Control line ground
21 |STB O | Strobe output for shift register 16 | TXG — | TX signal ground
22 | CK O | Clock output 17 |AI3 | | Auxiliary input 3 (FPU selectable)
23 |DT O | Data output 18 |NC — | No connection
24 | LDT | | Lock detector for TX PLL 19 [AI2 | | Auxiliary input 2 (FPU selectable)
25 |LDR | | Lock detector for RX PLL 20 |SC O | Squelch control output
26 | EPT O | Enable output for TX PLL 21 [AI || Auxiliary input 1 (FPU selectable)
27 |EPR O | Enable output for RX PLL 22 |EPTT || External press-to-talk switch input
28 |CP O | Clock output for PLL 23 | TXD2 O | RS-232C output signal (for FPU)
29 |DP O | Data output for PLL 24 | EMON || External monitor switch input
30 |[SC || Squelch control signal input 25 | RXD2 | | RS-232C input signal (for FPU)
31 | RSSI | | RSSI signal input 26 |NC — | No connection
32 |[ASQ | | Squelch signal input 27 |NC — | No connection
33 | GND — | Ground 28 |NC — | No connection
34 |NC — | No connection 29 |NC — | No connection
35 |DET | | Detection signal input 30 |NC — | No connection
36 |NC — | No connection

CN603 1 SB O | Power supply output after power switch RX VCO Unit (X58-480X-XX)

ToACC| 2 |SB O | Power supply output after power switch Connector | Terminal | Terminal |1/0 Terminal function

15 pin 3 |GND - | Ground No. No. | Name

connector | 4 GND - | Ground CN300 1 FIN || Prescaler RF signal input

CN604 1 AOb O | Auxiliary output 5 (FPU selectable) 2 5C | | Common 5V input
2 AO4 O | Auxiliary output 4 (FPU selectable) 3 LDR O | Lock detector for RX PLL

To ACC 3 AO3 O | Auxiliary output 3 (FPU selectable) 4 EPR || Enable input for RX PLL

15 pin 4 SPO O | External speaker output 5 DP | | Data input for PLL

connector 5 SPO O | External speaker output 6 CcP || Clock input for PLL
6 AO2 O | Auxiliary output 2 (FPU selectable) 7 REF || Reference frequency signal input
7 AO1 O | Auxiliary output 1 (FPU selectable) CN350 1 GND — | Ground
8 SPI || Internal speaker input 2 SRR || Switching signal input for RX VCO
9 RSSI O | RSSI signal output 3 8CL | |8V input through the ripple filter
10 |RD O | RX data output 4 |CV | | RX PLL lock voltage
11 | SPG — | External speaker ground 5 9CL | |9V input through the ripple filter
12 | SPG — | External speaker ground 6 NC — | No connection

CN605 1 SPO O | Internal speaker AF output CN351 1 VO O |RXVCO output
2 SPG — | Internal speaker ground 2 GND - | Ground

CN606 1 NC — | No connection
2 NC — | No connection TX VCO Unit (X58-481X-XX)

ToACC| 3 |[SPM I | Speaker mute signal input Connector | Terminal | Terminal |1/0 Terminal function

25 pin 4 106 1/O | Programable 1/O 6 No. No. Name

D-sub 5 RXG — | RX signal ground CN300 1 FIN || Prescaler RF signal input

connector| 6 105 I/O | Programable 1/0O 5 2 5C | | Common 5V input
7 RA O | RX audio output (voice) 3 LDT O | Lock detector for TX PLL
8 104 |/O | Programable 1/0O 4 4 EPT || Enable input for TX PLL
9 RD O | RX data output (voice & data) 5 DP | | Data input for PLL
10 [103 1/O | Programable 1/O 3 6 CcP || Clock input for PLL
1M1 |[TA || TX audio input (voice) 7 REF | | Reference frequency signal input
12 102 |/O | Programable 1/O 2 CN350 1 GND — | Ground
13 |TD | | TX data input (data or signaling) 2 STT || Switching signal input for TX VCO
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Connector | Terminal | Terminal | 1/0 Terminal function Connector | Terminal | Terminal | 1/0 Terminal function
No. No. Name No. No. Name
3 8CL || 8V input through the ripple filter 13 |SPM | | Speaker mute signal input
4 CVv | | RX PLL lock voltage “L": Mute on
5 |9CL | |9V input through the ripple filter 14 |NC - | No connection
6 MO | | Modulation signal input 15 |EMON || External monitor switch input
CN351 1 VO 0 |TXVCO output “L": Monitor on, “H": Monitor off
2 GND _ | Ground 16 |EPTT | | External press-to-talk switch input
“L":PTT on, “H": PTT off
ACC 25 pin D-sub Connector 17 |SC O | Squelch control output
- - - - “L": Busy, “H": Not busy
Connector | Terminal | Terminal | 1/0 Terminal function 18 Inc - | No connection
No. No. Name
] NC ~TNo comnaction 19 |TXG - | TX signal ground
} ) (for TA, TD ground only)
2 AXD2 || Serial data to radio 20 |AIO1 I/O | Programmable function input/output 1
8 TXb2 O |Serial data from radio 21 |AIO2 I/O | Programmable function input/output 2
4 All I | Programmable function input 1 22 |AIO3 I/O | Programmable function input/output 3
5 |A2 I | Programmable function input 2 23 |AlO4 I/O | Programmable function input/output 4
6 |AIB I | Programmable function input 3 24 |AIO5 /O | Programmable function input/output 5
7 DG - | Control line ground 25 |AIO6 I/O | Programmable function input/output 6
8 D | | TX data input (data or signalling)
Input impedance: 600Q BRODOEDEEDEDD
Coupling: AC coupling @ \ BRDRDOHDPEOBOD /@
Deviation: 0.75kHz (wide)/
0.35kHz (Narrow)
(100Hz 0.5Vp-p input) ACC 15 pin Connector
9 |TA I' | TX audio input (voice) Connector | Terminal | Terminal |1/O Terminal function
Input impedance: 600Q No. No. | Name
Coupling: AC coupling 1 SB O | Power supply output after power
Frequency response: Pre- switch; TA maximum
emphasis curve 2 SB O | Power supply output after power
Deviation: 60% deviation switch; TA maximum
(1kHz 280mVrms £25mV input) 3 |NC — | No connection
10 |RD O |RX data output (voice & data) 4 |GND - | Ground
Output impedance: 1kQ or less 5 |GND - | Ground
Coupling: AC coupling 6 |SPG ~ | Speaker ground
Non-squelched 7 RD O | RX data output ‘(Equal to D-sub
Frequency response: +2.5dB at connector terminal Ng. 10
10~3000H2 8 RSSI O | RSSI output (Analog signal output)
9 SPI || Internal speaker input
Output level: 70~90mVrms 10 | a0 O | Auxiliary output 1
(standard modulation) Open collector. Low : 150mA max.
11 |RA O | RX audio output (voice) 11 lao2 0 | Auxiliary output 2
Output impedance: 1kQ or less Open collector. Low : 150mA max.
Coupling: AC coupling 12 |SPO O | External speaker output
Squelched 13 |AO3 O | Auxiliary output 3
Frequency response: De- 14 |AO4 O | Auxiliary output 4
emphasis curve 15 |AO5 O | Auxiliary output 5
Output level: 360~440mVrms OO
(standard modulation) BOOOO
12 |RXG — | RX signal ground gg %g
(for RA,RD ground only)

49



TKR-850

INTERCONNECTION DIAGRAM

INT SP

DISPLAY UNIT A/2
X54-333%-**

5V AVR

MIC
o0z
o
Jz@o

EIYRINUNGY
22
oo

zI
00
o
A~

J601

[ 22 ]

DISPLAY UNIT B/2
Xb54-333*-**

N
\

I

50

I_ S

W10

CN605
1

TX-RX UNIT B/2 TX-RX UM
X57-696%-** X57-69€
CN602 w9
1] M |38 SB<—
8C 8C
1.8C 1.8V AVR 8C 8C 8CR 8V £
1.8V AVR | & 8
SB SB
33D<—] 3.3V AVR - - 5CR 5V AVR
SB SB
NC NC
Qs Qs 8CT(8C) 8V £
CN600 GND GND
—n GND GND
e gg l’\\ﬂﬂg mg 5CT<—Q 5V AVR
—
— | |GND  3.3A 3.3V AVR GND GND
— | |NC SOE SOE aC 9V /
[— | |DAT TMP TMP
— | |Psw PSW PSW
[— | |STB1 BUP BUP
— | |cLk 5C LD2 LD2
L %?EE” FWD FWD
1<Kk R STB STB
- 5M 5V AVR 8c CK CK
E;(m LB¥ EgT SUB UI
—
[ — K3 B LDR LDR (RX VCO,
— | |Ka I8 FEPT EPT X58-4¢
— | |Ks EPR EPR
L— | |vul cP cP
— | |5C DP DP
— | |miG sC sC
L,—1 1 IMIC RSSI RSSI
20 ASQ ASQ
GND GND
ND o SUB UI
DET DET (TX VCO,
NC | NC X58-4¢
36 \_/ 1
CN14
CN606
29|30
NC NC [oc]| o0
NC NC |00 o\o NC e
RXD2  NC|oo|g O |RXD2 gyqy
TXD2 EMON |oo|¢ O |TXD2 fpry
Al EPTT |oo|¢ o AT &
CN601 Al2 SC |oo|g o A2 e
11 Al3 NC [oo|¢ o A s
TXO DG TXG |o0|¢ 0 DG A5
TXI D AlO1 [0 g o |10 o2
RXO TA AlO2 | o] ¢ O S|TA  ai03
AC RD AlO3 [0 ¢ O _J|RD  Aoa
BC1 RA AlO4 [oo|g o 0 |RA  Aoe
BC2 RXG  AIO5 |oo|g O |RXG \oa
¢|Bc3 SPM  AIOB |oo|o o SPM
BC4 NC NC [eo] o0 L—
PTI 2 CONTROL I/0
CLRC
RXI
PTO 3
NC
GND o=
14
2
6
g OLSTNOONT [GXG] 8 [a)a]
© 000aaolamaoaoa © ZZmm
3 ILILOHOILNXEXZND 5 COn®n 1
— V2 — < v — e}
[ N J L~ ]
‘ ~
~ A



TKR-850

INTERCONNECTION DIAGRAM

CN18
O/\Q ?RX ANT

IX-RX UNIT A/2
X57-696%-**
w3
ontg we * MAIN DC
! M wa -
E
ot r—spp s
.
3 U * BACKUP BATTERY
CN16 wr CN3 FINAL UNIT B/2
8 1 X45-374%-%%
BUP BUP
PDT PDT
5V AVR ZHINN el eas
PC PC FINAL UNIT A/2 oNa
8T 8T . *_** 1
& L e
GND GND FAG [> FAN
1 U 8 5
CN19 CN1
ws
SUB UNIT TX ANT
(RX VCO/PLL)
X58-480
SUB UNIT
(TX VCO/PLL)
X58-481
N
r
I
)
3
1
5
5
TEST/SPKR
3 6 9 12 15 g A)
O— O—/O0—O0— 00— e} e} o)
9 12
2 5 8 11 |14
O O |05 | O+ | O @) o) le) le) o)
1 4 7 10 13
o| o ol||o o) o o) o o) o

51



MIC

DISPLAY UNIT A/2
X54-333*-%%

5V AVR SB[ |

2227 L g

a1+
P

DISPLAY UNIT B/2
X54-333%-%*

[e}
o
A~

o =laNo'wN's!
ZI
[}

2

JIJJIIIII))

w10

DRRRRRRARRRRRRRANRRD

i@ RX ANT

CN18
O
TX-RX UNIT B/2 TX-RX UNIT A/2
X57-696%-** X57-696%-**
CN15 W6
1 A
CN602 wo E
A e s At
8C [ -] sc B
1.8C 1.8V AVR 8C 8C 8CR 8V AVR 3 ~
18V AVR | 8c ac [ 8V AVR |
SB SB
SB SB
3.3D 3.3V AVR 8 B 5CR 5V AVR
SB SB CN16 w7 CN3
NC NC 8 A~ 1
T
NG00 GSS gﬁD 8CT(8C) -SVAVR ™P T™P
i GND GND BLP Bor
gg k%g I | R Rﬂg 5CT 5V AVR FAS > > < < FAS
GND  33A<—{33VAW GND GND PC PC FINAL UNIT A/2 CcNa
NC SOE SOE oc oV AVR oL g X45-374%-%* 1
DAT T™MP T™P s ab
PSW PSW PSW
STB1 BUP BUP 1 \J 8
CLK 5C LD2 LD2
SOE FWD FWD
B(m SR o CN CN1
5M -5v AVR +—38C CK CK 19
RXD1 DT DT SUB UNIT Lt
K2 LDT LDT
K3 SB LDR LDR (RX VCO/PLL)
Ka {328 EPT EPT X58-480
K5 EPR EPR
VLI cp cp
5C DP DP
MIG sC sC
mIC RSS! RSSI
20 ASQ ASQ
GND GND SUB UNIT
NC NC
DET DET (TX VCO/PLL)
NC | of | NC X58-481
36 U 1
CN14
CN606
29(30
NC NC |oo|oo
NC NC oo |3 Lo ne e
RXD2  NC|eo|g o o | RXD2 Fhon
TXD2 EMON |°o|¢ o |™xp2 FIY
Al EPTT |oo|g o o |Al &¢
CNB01 Al2 SC oo oA Re
1 Al3 NC [oo|g o o |A3 T
TXO DG TXG |oo|¢ o o |DG Ao
TXI ™ AlO1 [oo|g ol Ao2
RXO TA  AIO2|eo|g o o|TA Ao
AC RD  AIO3 |eo|g o o |RD  Alos
BC1 RA  AlO4 |oo|g o|RA  Aoe
BC2 RXG  AlO5 |oo|g O o |RXG ide
¢|BC3 SPM  AIOG |oo|o SPM
BC4 NC NC [oo]o0 L—
PTI 2 CONTROL I/O
CLRC
RXI TEST/SPKR
PTO
NC 3 6 9 12 15 g J)
GND O— O—" 00— 00— O0— (@) O (@)
14 ¢ 9 12
2 5 8 11 |14
04 O— |04 |0+ |0 o o o o) o
8 833998525099 8 22
Z_2RIGHIIGERHG o 2 58 1 4 7 10 | |13
F{ vz ‘;-_Uﬂ[ % {-_ o Q o) ) Q o o o o o
N N

FINAL UNIT B/2
X45-374%-%*




—_

A | s | c | o |
TKR-850 pcBoARD

FINAL UNIT (X45-374X-XX) 0-10: K.E 0-11: K2 0-12:K3

2 Component side view (J72-0911-19) v
|
3
4
5
6
7
8
17
1%
I
G T m
- I~
=15 [ ll h! & | [l
9 I l
L3
IN(FE
10
Ref. No.|Address|Ref. No.|Address|Ref. No.|Address|Ref. No.|Address
IC3 8J Q4 6l D4 7P D9 6E
" Q1 9H Q5 5L D5 90 D51 7B
Q2 9G Qs 8K D7 3J D52 8B
1| a3 8F D2 8l D8 6E D53 8R
12
13

14

52




0

e |

PC BOARD

o | m | s
TKR-850

—_

FINAL UNIT (X45-374X-XX) 0-10: K.E 0-11:K2 0-12: K3

v Component side view (J72-0911-19) 2
| | | | | |
3
4
5
6
7
it s
2 = | I‘#-mlml.t, I
g "1
| rri=r Dl O
e s — -
e e BIE
f & L - 9
10
Component side e
Laver 1]
Layer 2 11
Layer 3
Layer 4
Foil side
12
13

53

14



M N 0 ! P !

A | 8 | ¢ | o |
TKR-850 pcBoARD

a | m [ s
pcBoARD | KR-850

—_

FINAL UNIT (X45-374X-XX) 0-10: K.E 0-11:K2 0-12:K3

FINAL UNIT (X45-374X-XX) 0-10: K.E 0-11:K2 0-12: K3

2 Component side view (J72-0911-19) Component side view (J72-0911-19) 2
| | |
3 3
4 4
5 5
6 6
7 7
8 8
l]
W A IE ! & | 12| EIH
9 " Jé! 9
) g
4 I l g lm(F
10 10
Ref. No.|Address|Ref. No.|Address|Ref. No.|Address|Ref. No.| Address, Component side e
Ic3 | 8J Q4 6l pa | 7P D9 6E tayer1[___ |
n Q1 9H Q5 5L D5 9Q D51 7B Layer 2 11
Q2 9G Qs 8K D7 3J D52 8B Layer 3
| a3 SF D2 8| D8 6E D53 SR Layer 4
Foil side
12 12
13 13
14 14




—_

E F G H

A | s | c |
TKI‘?-85‘O PC‘BO

ARD

FINAL UNIT (X45-374X-XX) 0-10: K.E 0-11:K2 0-12: K3

2 Foil side view (J72-0911-19)
| | | | | |
] iErup
-EIEIE-—
3
) I
5
6
7
8
]
]
9
10
Ref. No.|Address|Ref. No.|Address
IC1 7J D55 6A
1 IC2 90 D56 7A
Q9 80
| D10 80
12
13

14

54




N 0

PC BOARD

o | m | s
TKR-850

FINAL UNIT (X45-374X-XX) 0-10:

K.E 0-11:K2 0-12:K3
Foil side view (J72-0911-19) 2
3
4
5
6
7
8
9
10
Component side e
Layer 1
Layer 2 11
Layer 3
vera ] |
Foil side
12
13

55

14




-

A | 8 | ¢ | o |
TKI‘?-BS‘O PC‘BOAR[‘)

L p | o | & [ s
Tc BoARD | KR-850

FINAL UNIT (X45-374X-XX) 0-10: K.E 0-11:K2 0-12:K3

FINAL UNIT (X45-374X-XX) 0-10:

K.E 0-11:K2 0-12:K3
2 Foil side view (J72-0911-19) v Foil side view (J72-0911-19) 2
| | | | | | |
Tl - (—
-mllﬁllu——
3 3
e E— ‘—rm.:m:;u_—.u:.m |-n.
———
5 5
6 6
IH'
_I
7 1- ‘.L 7
8 r’ |
9 9
10 10
Ref. No.|Address|Ref. No.|Address Component side T
IC1 7J D55 6A Layer 1
" IC2 90 D56 7A Layer 2 11
Q9 80 Layer 3
| D10 80 tayeral | |
Foil side

12 12
13 13
14 14




—_

E F

A | e | ¢ | o |
TKR-850 pcBoARD

N

DISPLAY UNIT (X54-3330-21) Compo
| | |

nent side view (J72-
| |

0756-12)
|

10

05— S502

11

12

13

14

56




J L N 0 . P | Q | R | s
pcBoARD [ KR-850 |
‘ ‘ 2
\ 4 DISPLAY UNIT (X54-3330-21) Component side view (J72-0756-12)
| | | | | | -
3
(X X CX JE J @
~ 4
5
xx 2 2 Xl
1 1 //
50 1C505 6
8 9=\ -
7 — <0
K 7
= TN
Ny
f_jf_f’ — ﬂ (f = J 8
[ adrl__ = !
=/ — h — Component side _
=
Layer 2 9
‘I‘ / Foil side
_lA 10
Ref. No. | Address
IC504 | 6J
IC505 | 6L 11
Q512 | 10A
Q514 | 9P
D503 | 7J
D504 | 7M
D505 | 5R 12
D506 | 5J
D507 | 5L
13
57

14




A | B | c | D | E F G | J K L M N 0 | P | Q | R | s
| TKR-850 PpcBoARD pcBoARD | KR-850 |
Lo \ ]
DISPLAY UNIT (X54-3330-21) Component side view (J72-0756-12) v DISPLAY UNIT (X54-3330-21) Component side view (J72-0756-12)
| | | | | | |_| | | | | | | .
3 3
(X X CXK JLJ @
4 4
5 5
o8& e oo 550 4]l
S 7
6 /:. 50 1C505 ' [= ®
= = —
<0
7 ( 7
k_m TN
M
8 = - - ‘n = J 8
s Wil S :
2 S — — &— — Component side T
4 Layer 1
: (i O ;
/ Foil side
M
10 10
A
Ref. No. | Address
IC504 | 6J
" 1C505 6L 1
Q512 | 10A
Q514 | 9P
D503 | 7J
D504 | 7M
12 D505 | SR 12
D506 | 5J
D507 | 5L
13 13
14 14




| o

A | B | C E F G H | J
] KR‘ 85‘0 PC‘BOARI‘)
2
DISPLAY UNIT (X54-3330-21) Foil side view (J72-0756-12) v
| | | | | |
1 L
3
® ®
4 o
CP504 8 CP502 =
—
5 & CP503 CP501 °
|
ﬁ—‘ |
6 2 lro L= B
o
517 *>—1 /
L - N
[t LO| W
‘—RE/
7
F\ BUSY ©
= R518 o
B ; ===
ll 1] L
8 —
5 52 R525
| Component side b
Layer 1 Rs26 g -
9 Layer 2 ElERE i
o 51
Foil side g S 1
10
A
Ref. No. | Address | Ref. No. | Address | Ref. No. | Address | Ref. No. | Address
1C501 9J Q507 7B Q521 5H D511 6D
n IC502 | 7D | Q508 8J Q522 51 D512 7E
1C503 9P Q509 7F Q523 4H D513 6C
1C506 8l Q510 6B Q524 41 D514 6D
1C507 8F Q511 6C Q525 6F D601 5R
12 Q501 9l Q513 9N D501 9l D602 4R
Q502 9H Q516 5J D502 9l D603 4R
Q503 7F Q517 5l D508 7E
Q504 7G Q518 4 D509 8E
Q506 7G Q519 a4J D510 6D
13
58
14



N | o | e |

PC BOA

a | m | s
R0 [ KR-850

—_

DISPLAY UNIT (X54-3330-21) Foil side v
| | | |

iew (J72-0756-12)

N

IIIII

10

13

59




A | B | C | D | E F G H I J 0 | P | Q | R | s
[ KR-850 pcBoARD pcBoARD | KR-850
2 ‘ ‘ ‘ ‘ ‘ 2
DISPLAY UNIT (X54-3330-21) Foil side view (J72-0756-12) v DISPLAY UNIT (X54-3330-21) Foil side view (J72-0756-12)
| | | | | | | | | | | |
( L
3 3
T = S
=R i
® x. ’ 0
4 o L 4
CP504 S o
T
5 5 AL = ° |I 5
60
de de% i
ﬁ
6 g je = E xL 6
[e]
517 o—9 /
= N
LO)| N
REI
7 7
/ \ o) R518 s 2
g 8 = A
2 f f f f
S—
| 1 ] LL
8 - = . X : 8
= R525 - &2
| Component side - = g
Layer 1 oz g 5 - H 8 sl ||a!
9 Layer 2 2 1C501 ﬁ\' M ?
Foil side g g 1 S S '%
23 5 3l ‘ .
10 10
A
Ref. No. | Address | Ref. No. | Address | Ref. No. | Address | Ref. No. | Address
1C501 9J Q507 7B Q521 5H D511 6D
" IC502 | 7D Q508 8J Q522 51 D512 7E 1
1C503 9P Q509 7F Q523 4H D513 6C
1C506 8l Q510 6B Q524 4] D514 6D
1C507 8F Q511 6C Q525 6F D601 5R
12 Q501 9l Q513 9N D501 9l D602 4R 19
Q502 9H Q516 5J D502 9l D603 4R
Q503 7F Q517 51 D508 7E
Q504 7G Q518 4| D509 8E
Q506 7G Q519 4J D510 6D
13 13
14 14



A

TX-RX UNIT (X57-696X-XX) (A/2) 0-11: K 0-12:K2 0-13:K3 2-70:E
Component side view (J72-0924-19 A/2)

N AN N SN
NS O N/

L=

!u Di
- —

i

n (
™
7]

I‘] [1

_h

VRN
i

18TV

———

]
L il T TN

[:I .

L
rn
wJ

| <

O

AN
e S ~omays <
bz,

- |r;. 6 I
_-EIE'W 'ﬂll&l.;?
,“,‘_L‘.W“_ i] R

2352822R88
N 0

B

| ica | 1B | o4 | oF | Q27 | oF |
| ics | o | awe | 1ok | D1 | 7 |




TX-RX UNIT (X57-696X-XX) (A/2) 0 11:K O0- 12 K2 0-13 K3 2-70 E
Component side view (J72-0924-19 A/2)

%]!IIIIIII_ Eg_\jj

Component side

Layer 1
Layer 2
Layer 3
Layer 4

Foil side




BN s
rcBoARD | KR-850

TX-RX UNIT (X57-696X XX) (A/2) 0-11 K 0-12: K2 0-13:K3 2-70:E TX-RX UNIT (X57-696X-XX) (A/2) 0-11: K 0-12:K2 0-13:K3 2-70:E
Component side view (J72-0924-19 A/2) Component side view (J72-0924-19 A/2)

7™ \ I/ \C)

l-

A

==
-\

i
L‘
™
u:
.

Ll
I
wJ

o)
J

C

~=
[l T T ]

ww M
-

Component side
(ca | 1B | o4 | oF | oz | oF | Layer 1
| ics | 100 | o016 [ 1ok | D1 | 74 | Layer 2
| ico | 70 | 017 [ 1ok | D2 | 7F | Layer 3
[ cro | v | o2 [ s [ | | Layer 4
Foil side




¢ | o |
TKR 850 PcBOARD

TX- RX UNIT (X57-696X XX) (A/2) O- 11 K 0-12: K2 0-13:K3 2-70:E
Foil side view (J72-0924-19 A/2)

| ic1 | ac | o1 | aN | o8 | 8c | 014 [ 106 | 025 | 9R | D11 | 10N |
| ic2 | 10 | 02 | 7J | o9 | 8 | 015 [ 56 | D3 | 70 | D12 | 9 |
| ic3 | 10e | 03 | 70 | a0 | 7 | o8 [ sE | D4 | 80 | D13 | 1IN |
| ice | ok | o5 | oN | an | 38 | 019 [ s | D5 | 110 [ | |
| ic7 | o | o6 | om | @12 | 96 | 023 | 30 | D7 | 95 | | |
[ ic1n | e | o7 [ 100 | a3 | 46 [ 024 [ oR [ D8 | 3 [ | |




. p | o |
rcBoARD | KR- 850

TX-RX UNIT (X57-696X-XX) (A/2) 0 11:K 0-12: K2 0-13:K3 2 70: E
Foil side view (J72-0924-19 A/2)

1

A\ Y AT AYS

L4 f

b |
k|

Component side

Layer 1
Layer 2
Layer 3
Layer 4

Foil side




TX-RX UNIT (X57-696X-XX) (A/2) 0-11:K 0-12:K2 0-13:K3 2-70:E TX-RX UNIT (X57-696X-XX) (A/2) 0-11:K 0-12:K2 0-13:K3 2-70:E
Foil side view (J72-0924-19 A/2) Foil side view (J72-0924-19 A/2)

Sy

PR
N\ S N
N/

9 TI""_I M Jml Bl'mu-\ hJ.EIE,l C

i1 e TE 5 1 P |E|T_
)| B R i

| fand amd
8 E:n g ll i I

I

F VA VY
A\ Y AY A Y4

- ]_»‘4

[CTc
N
-

FTE

rj*
HIL_ 5

| [

Id

{

.E,
4

S|
N

| c1 | ac | o1 | N | o8 | 8c | 014 [ 106 | 025 | 9R | D11 | 10N | Layer 1
| ic2 | 10 | 02 | 70 | o9 | 80 | Q15 [ 56 | D3 | 70 | D12 | 9 | Layer 2

| ic3 | 10e | 03 | 70 | a0 | 7 | o188 [ sE | D4 | 80 | D13 | 1IN | Layer3

| ice | ok | o5 | ov | an | 3 |09 [ sE | D5 | 110 | | | Layer 4

| ic7 | oo | o6 | om | @12 | 96 | 028 [ 3 | D7 | s | | | Foil side
| ictn | e | o7 [ 00 | a3 | 46 [ 024 [ orR [ D8 | s [ | |

Component side




—_

A | 8 | ¢ | o |
TKR-850 pcBoARD

2 TX-RX UNIT (X57-696X-XX) (B/2) 0-11:K 0-12: K2 0-13:K3 2-70:E
Component side view (J72-0924-19 B/2)
| | | |
3
4
5
6
7
8
9
10 Ref. No.|Address|Ref. No.|Address|Ref. No.|Address
1C601 6A 1C628 3G D600 4B
— 1C602 7K 1C629 4R D614 6M
1C605 6K 1C630 4N D618 6M
1 1C607 80 Q607 8L D621 7M
1C623 8K Q608 9L D626 aM
1C624 4G Q612 5B D629 6N
| 1C625 4K Q613 8M
1C627 4A Q614 9IM
12
13

14

64




J K L M N 0

e | o | & | s
Tc BOA‘RD TKR-850

TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12: K2 0-13:K3 2-70:E

v Component side view (J72-0924-19 B/2)
| | | | |
AN
ealafs]s |
. - ol
O 1
L]
% = ° B . 1C629
d i Bl
of+] | -
. ! i
LJ
L7 »® |
. ‘. C
O q i
[salyaa)
- (2% H10
- - *® L J
] < DO
.. - < 8 \
L J
oA N o|oa &
1C605  © : Q
fn - L
TXO lﬁ 1 R R @ = D
; S B CN604 S x000000
RX
AC = /5 efe) oo, ﬁ N N CN606 |
BC1 Colt——"{ o 15 ® 28
BC2 c
= 5 D L] . » ® 3 ° 0
Z BCa /o
.o = “rL 0 .
CLRC - .
- X = aso7 | 881 B N
PTO[ 2] » ~ ) (X
NC| oo — : © .
GND — .
O 6
L J
. R - o
) EMU1 - 6 6
® . C681 6
EMUO
A

Component side

Layer 1 [

Layer 2
Layer 3

Layer 4

Foil side

11

12

13

65

14




A | B | c | D | E F G H | J K L M N 0 | p | Q | R | s
I KR‘ 85‘0 PC‘BOAR[‘) Tc BOA‘RD I‘KR ‘850 |
2 TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12:K2 0-13: K3 2-70:E TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12:K2 0-13: K3 2-70:E 2
Component side view (J72-0924-19 B/2) v Component side view (J72-0924-19 B/2)
| | | | | | | | | | | |
/ AN
0 alilial —
3 2 HEE l l : 7 el 3
5 g
27 05 OO0 : g » o . -_
4 - e O 1C629 4
[ ) .3 1 0 * | |
A O *
5 XXX e . @ © 0) . |
» [ ]
6 * 0 hd r . *
5 Q .3 . N J O . ) (v q i 5
P O = v 88
I. » o [J LA [y . L 10
G LJ ° [ ] & - L ] *
L e e e A G .. < 1Y
- o o
e 0y : - - . a - N\
6 & s * . 2 O . EE % 6
g » IC
, L] ()
v v O < Pa / o L " ¥
- = = = 2O o o "8 TKO-=-. X <<<wwce4wn: - =
. LK) RXO N s reRegeR
7 :I N * U s o * AC — /h ofo e u CN606 I: 7
C 3 o . » o BC1 ceop ==, = . ag
= - 0 Sl * ) o . HC2 &= . . . .
* S BC3 D
() D ry . P ° L ‘5 i G % . =
- O : .2 CLF;E Q61 : )
8 - —
S ) N . D J ~ 0 @ - D PTO =-0= ey . 6 [N @ 3] D
. NC - .
: - o ..o n N - 0 a M D GND T = :
- D - O J N O 5
- : 6 : . : = < L ] ~ N S
9 L ] 5 L ] L & 5 5 9
g . TRST NC GND GND |GND EMU1 o ce81 5
@ ® ® O » TMs TD1 DVDD TDO TCK |TCK EMUO
1
A
10 Ref. No.|Address|Ref. No.|Address|Ref. No.|Address Component side 10
Ice01 | 6A [ Ic628 | 3G | Deoo | 4B tayer1[___ |
— 1C602 7K 1C629 4R D614 6M Layer 2 -
1C605 6K 1C630 4N D618 6M Layer 3
1 1C607 80 Q607 8L D621 7™M Layer 4 1
1C623 8K Q608 9L D626 4M Foil side
1C624 4G Q612 5B D629 6N
| 1C625 4K Q613 8M
1C627 4A Q614 9IM
12 12
13 13
14 14



-

A | B | C D F G H J
| TKR-850 PpcBoarD
2 TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12: K2 0-13:K3 2-70:E
Foil side view (J72-0924-19 B/2) v
| | | | |
/.
L ] o
3 SP-EFa B
O :
4 6 Q
~ ', o
. 8 ‘
. O
)
81 8! 0 O O
: O : S
. OO
A
O
O ._E
( . ' e
- 7
6 8 z -
® ° L) ® v
» 7
_ =z o ®
5 3
7 :I 5 ™ 0 . ®
(=} . : a
- =, = D= ! o
~ ~ ~ __.J:. 61 : =
-
* e it = i
8 = [;
{ ] - d 1 - o
P 8. @ ©
o » .
5 =
© ©
= R S
9
7 = : @
el
A
10 Ref. No.|Address|Ref. No.|Address|Ref. No.|Address|Ref. No.|Address|Ref. No.|Address|Ref. No.|Address
1C600 40 1C612 8J 1C620 8B Q602 3J Q615 6l D615 6D
— 1C603 9N 1C613 8J 1C621 5C Q603 4K D606 7C D616 7B
1C604 6Q 1C614 8H 1C622 5C Q604 8L D607 7C D619 6C
1 1C606 4M 1C615 8F 1C626 7H Q605 5C D608 6C D620 7A
1C608 6G 1C616 9H 1C631 3N Q606 4C D609 7D D622 7B
1C609 9Q 1C617 8D 1C632 3M Q609 4E D610 6B D623 6A
] 1C610 6H 1C618 7L Q600 4Q Q610 3E D611 6E D627 4G
1C611 9F 1C619 6F Q601 3K Q611 4D D612 6B D628 4D
12
13

14

66




J K L M N 0 | P | a | R | S
rcBoArD | KR-850 |
TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12:K2 0-13: K3 2-70:E 2
v Foil side view (J72-0924-19 B/2)
| | | | | .
-_l _ oo ool )
1717 ] l [ a '
™) D
. O . a2 1] gl [l le)© S I 2
O L L ) A 4
» 5 ~ %% .
.E_ 5
" SEEE | ] INK 1 ['23'
E 7 2] S — g’ = =
%_' ]\ = £ 7 \: — &
= ] PP e "‘
P =" ; - = — —
. — ~ — \.--g--—.
i |3 §-| KM '§ 8| : T T —
* Ig [» rg g | | : .
——\. b E 5 /! ’// ¢
IR tzzm ez Ml ez
. 6 6
:_/' \\ 57 °
=0 | [ES NSNS
S ‘--. —p ] .\.-=-. = 3
g =LA oy 7 \Ly-:sg:—l
— o ) ll_—/’/ s ?
A |
Component side 10
Layer 1
Layer 2 -
Layer 3
Lavera[ |
Foil side R
12
13

67

14




A ! B ! C | D | E F G H J K L M N 0 | P | Q | R | S
1 KR‘ 85‘0 PC‘BOAR[‘) Tc BOA‘RD I‘KR ‘850 |
2 TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12:K2 0-13:K3 2-70:E TX-RX UNIT (X57-696X-XX) (B/2) 0-11: K 0-12:K2 0-13: K3 2-70:E 2
Foil side view (J72-0924-19 B/2) Foil side view (J72-0924-19 B/2)
| | | | | v | | | | |
/. N\
[ ] ° s
3 X -—l »® 3
BE EE. D REF ] 1 -5 : L/ _
[ ) (I L)
© @ 4 <]
» ) L)
©| |©] L L
4 5 . 9 = O - a
~ ) L]
O
O « [R8
. . O » *
‘ Ao
81 B o0 o D . - 1
5 - T = M= ;
: o0 O SEEE- Il i (e
O : ! = 3
= & — o —
’ : : e = = =l
6 8 z N = = S E 10804 = ok 6
_ * ) . 3 — == 5 = o
- [R8 7 | = - — —
rJ = o o  — ) l — ) e — _\\.-IKEI-—'
E = = : T =
® I - e =
7 :I 5 . Q o|Ile — L rE : I: -
a o = : a __\ 6 /' '// C
- = 0 =
™ ‘--’ = e VE= U N [crers]! | |[cPei7] [cPes|
INIEE N = 1 C61 T [ ekl t }
7 = = B D m IIIIIIIIQ 0
. - E AL ; ] | [etar] || = .
*
N — 7 - - & » \\ - ,
- 8 e e © 1 — 2 T 1
= [ ] . = N - &
8| & § 8| & = [==- :E‘- = / r=\-/_.,. g
: [ S < = == ° [ \\¥‘=V_.
: e o o 0 20 3 o S5 I === 9
: ; 7 =
EMUO TCK  TCK T0O DVDD TO1 TMS . g 0 0
A |
10 Ref. No.|Address|Ref. No. |Address|Ref. No.|Address|Ref. No. |Address|Ref. No. |[Address|Ref. No. |Address Component side 10
1C600 40 1C612 8J 1C620 8B Q602 3J Q615 6l D615 6D Layer 1
— 1C603 9N 1C613 8J 1C621 5C Q603 4K D606 7C D616 7B Layer 2 —
1C604 6Q IC614 8H 1C622 5C Q604 8L D607 7C D619 6C Layer 3
1 1C606 aM 1C615 8F 1C626 7H Q605 5C D608 6C D620 7A Layer 4 _ 1
1C608 6G IC616 9H 1C631 3N Q606 4C D609 7D D622 7B Foil side
1C609 9Q 1C617 8D 1C632 3M Q609 4E D610 6B D623 6A
| I1C610 6H 1C618 7L Q600 4Q Q610 3E D611 6E D627 4G
IC611 9F 1C619 6F Q601 3K Q611 4D D612 6B D628 4D
12 12
13 13
14 14




—_

| o

A | B | c . |
TKR-850 pcBoarD
RX VCO UNIT (X58-480X-XX) 0-10: K,E 0-11: K2 0-1
—Component siqe view

Foil side view
|

2: K3 (J72-0751-02)

2 e00 00O
|5 2
_
3
4
5
7 L
8
9 J
r =
EIEIIENE)
: 8] of gt o8

10
1
12 \ | | /

Ref. No.| Address Component side Ref. No. |Address| Ref. No. | Address | Ref. No. | Address

Q354 | 3C Layer 1 IC300 | 10G [ Q351 | 4H |[D351| 6H

Layer 2 Q300 | 11H | Q352 | 3F | D352 | 6G
13 Foil side Q301 | 11H | Q353 | 3H | D353 | 6H
‘ Q302 | 8G | Q385 | 3G
Q350 | 4F | D350 | 6F
68

14

Component side

) Layer 1
Layer 2

Foil side




F

— Com;l)onent sidle view

TX VCO UNIT (X58-481X-XX) 0-10

: KLE 0-11

: K2 0-12: K3 (J72-0752-12)

e L ow I |
pcBoARD [ KR-850

Foil side view
|

2
I 1] 27
(362 |1%) ===
": 2y
|_ 3
0| [c574) [R359] [R358 [C37 2
4
5
] L 6
INE N ENENI
8
9
10
1
| — N
Ref. No.| Address Component side Ref. No. |Address| Ref. No. | Address| Ref. No. |Address| Component side
D354 | 4C Layer 1 IC300 | 10G | Q350 | 4F | D351 | 6H Layer 1
D355 | 4B Layer 2 Q300 | 11H | Q351 | 4H |[D352| 6G Layer 2
Foil side Q301 | 11H | @355 | 3G | D353 | 6H Foil side 13
Q302 | 8G | D350 | 6F |
69




TKR-850 scHEMATIC DIAGRAM

2

ci19

470p
NO
NO

C34
27p
27p
39p

C33
27p
27p
39p

c32
8p
o
8

c26
470p
470p
100p

Cc22
6p
9%
12p

cat
12p
10P
22p

c17
56p

ce
8p
3p
10p

ct

470p
10p
10p

R47
2.2k
3.3k
3.3k

R46
470

R16
270
270

R15
18
18

R14
270
270

R13

R12
18k
18k
15k

R11
100k
100k
33k

R6
a7
10
10

R4

R2
4.7k
4.7k

10n
10n

N0LY
mmm.m
ngz'o
1 I |z
080e =5
dozy 2|z
— I+ I |®
620 8o |o
.s a
0Ly N
wn
—
.
o
Q S o
©
o
w 9ldxe .
o
* vidxe
.
4 1t N %.}.m.
9c0x e ST
o " |
91001 ™ ¥20e = 22D xe §
(8]
M N
> < = 3
= - © -
o> i >
NS .m &
i Ox ol o~
0 X A e o
—\\\—4 by
AT TR TR —+ £ gl ¢ 22
12} I 6 6
o Fazoe 8l 53
d - mw &) W
~ 0Ly I %l ¢ 3
z It HHxe | SR | B
”W M G610 < © doot
o —I—F
oL 60L0
8y )
* 1 S 1—F
o L]
dozy " V€L e S @12 8010
< Olw 1 5
© P
&8 doot ' ¥ 2010
oM I
————H—F
LTS otnot " €0LD
dozv "7 810 +— I——+
Lo dozy © " 2010
9dx Mg'9 " /d oL
it POS -
dozv "7 010 . S e
Yol 2
3 s
aa| ©3
. =R ol &
) 2| 2z
= L=
S5 o
s 13
T dozv "' 90 &
) nrolbeeo dook
; Gz 1o+ ﬁo___o 3
1 dop 1t —& dosy
>> oLy, | HOKO 0
vexef 0L iHe g3 ssessi Y 01a = M E
R b 22t il | dE
0> X .4 + 1} ot |3
o3 . S2N00L €0 o Ca |5
FE 5 1 doifooro 1 st %W Q19
% =&
_. : falol<|o|o|~|o—F A s ogd
- — i — - — i — i — % - — NNz T —
z 2 2
o olejalk|lalo ol2 o o ¢
. c|Z|2|2%|2|%| 2|3 e = F
61NO-(e/v) 9INO-(e/v)
(XX-X969-2GX) (XX-X969-25X)
L1INN XY-X1 LINN XY-XL

L4

L3
18n
8.2n

L2
18n
27n

L1
10n
3.9n

KE
K2
K3

X45-3740-XX

0-10
0-11

0-12

70
X45-374 1/2




H

SCHEMATIC DIAGRAM | KR-850

FINAL UNIT (X45-3740-XX) (A/2)

1
| Lol le ol
2 omQ omQ o Ru=> w5 ©
. e
4 1
>
DRIVE| S o8-8 55§§§§ . |
< - <
AP | dj ETT T gs8 wo1s0 , )
. .
°Q5
PD550083 RD60HUF1-01 b *L16 82p
**C43 \ A o1 0n « C81
: TX ANT
82p 82p
ol o %
@ <! o
S
* | % ° 1
A 8odmpoeg a
ST AR oS 8
* | x| ¥ | x| * O
I I S
[ w0
- 3 I
o mr o 32 ag
[ %) L%}
® R20 eR21 D45 T T |
0 0 RF DETECTOR
gig C1o al RF SWITCH 1
[ N O g
. MA4PH633
© ©2o
oN g32 -
g . (._> 2 1
-
s
®|C3 R70 Ce68
*C120 TA75WO1FU RX
—]| ’ ’ Q 3 0 470p
oozeu | 5| 4 gl ;x S © 8
+ VEE o »nsSo o)
0 “RS5 | 6 3 TS o B38| - e % |
—"\\V\, IN2- IN1+ of ® S ~ B3
S b s
470k | 7 2 5 S
s |oure - D55,56 1
©
veC  ouTd I NeE K j RF SWITCH N
%lg ol $3o6| |2 Z Bg ooNs | 1= X1
OmS Omg . P 2 =X
-I -I ® R62, 10k olv E D>'<Z 4
‘ 1 | = |
©
> B Xc»o,z\
. VK =8%s
~
ANT SW 3 i ﬁmi
O O— 8 2 - x
< o
of o |
IS RS 1
,____________l
D8 1 (X45 -3740- XX) (B/2)
REVERSE - —
CURRENT
PROTECTION *CNS1 MAIN DC
R54 MAIN DC ] cNe B - 5
+B1
1k _
T:13.05V . b
R:13.56V *Ki RBO51L-40 ,ga 2le T elas)
RSN a 1%}
—e o0 1 1 W4 GND -]
1 8ug R=g Te[gT ! \/
~ OTO ST | ==
Qg ],7 . .I 5| 5| & |
2| O
8828 28 e . eD9 | D51,52 |
2 5 5] 2LN| ¥ & MINISMDC050-02 1 PROTECT OF REVERSE
= 1 lconnecTion I
Rl Rl R 8| 8| 8 R ee
OOO(.).GG .m BACK UP
CHARGE CN52 BATTERY
BACKUP e CN7 | w5 g2
l +B2
<
o
ek | T 3 :
Qvl ool GND _e CN8 . [a
1 GND
X45-3740-XX R24 €39 C40 c43 C44 C59 C60 C83 C86 c88 Cc89 c118 c121 c122 c123 C124
0-10 KE | 100k | 12p | 22p | 22p &p 10p | NO 6p 10p | NO 5p ap 15p | 15p | 22p | 22p
o-11 K2 | 120k | 8p 27p | 180 | NO | 8p 6p 5p 8p NO 5p NO | 18p | 18p | 22p | 18p
0-12 K3 | 100k | 18p | NO | 22p | 10p | 12p 8p 7 12p 6p NO | NO | 18p | 18p | 27p | 27p
Note : The components marked with a dot (¢) are parts of layer 1.

X45-374 2/2




SINO-(2/v)
(XX-X969-25X)

- LINN XY-XL1 9 ax
z 2 7 7 z - 2 SE & 2
w|omo|lm < m = o
o 3 m s + 5] 3= + (5]
_II|I|I — N | — i — Iilli
SNE 1 _
1
=8 3 1 ds}
o'« 11—
1 1110
o otk * dez
1 E3e I
1 Ny L
_ EEOHdYYN - ¢ 1 dov " 2o a! e m
© o A
95a MW 18] 5 m 3
EEQHVYIN 2|5 <l 3 > 3
1 w x o|E
= <1 * ozl °
_ = Lvevsa g|oQ LVEVSa
1~ + K—s wm e
I S 150 £z 25ae
ol o _ N | £8
_ oS 5 87 o 210 z
5 o] 8 o dozy liv — |AU| -
.ﬂm S8 —+ 1 - a
B 0% 1510 o = a
1 o w|*g| Lse + 5] +
617e 0cL Y m M m
dozv i 200 B Tdor | ssi0 E 1
00} d . 12} © N @
0 oy s 2 z 2
1 . N2 Std e Z0 o [$) 9]
S/He © Ed
e vhHe  9910e . . .
5 - — —  —  — J—
SVBSNSH 9 - 9
sae 2T dzz 'se1o <) ©
— A‘ —— < ——
= nEo” "SI0 @ nLo
. In——t LHD
_ dzg dozt” " ¥410
+—A1—F dozy
| 1940 330 LQNN 9L1D
o -|m
G2nook va e dozv' Fioe s ® E210e
— R A =] dog w
7508 o %00E LHAe ¥ 5]
s |B g2 Tt :
1 nyo dzz 09D % w0l 3081 = m% 69108 <
11 m I m I m m = 3022 ClH e ETD % m ©
€90 950 8LLOxe w w|BZ25 N 99 |
| vp— C Led o|mgw ¢t
doot dozp 650 % o & — uEs 9°g
1k [ I S dozy” " GLOe LS 194
1 €S0 SS0e ¥ClOx e roo
1L _ﬁ 00+ 0
_ , GEH e vEd _|m
1 b=y < ﬁxmw o |- ”m \*wg
i wo o+ oL - —=t
dez glg3 dozy S Y225 |« dzz' ' 010
r 1= 2(9% 9v0e 2 3|3 I
191D 28 [ 83 dozy " "s010
1 sensy z| « %001 dozv = @ — x—+
T Bl + . E o |y A zvsvsz’Y zae
nos b Sl 58 |8 -2 e
_ = . 8@ 52n000L" " 080«
o0 o —Jb__—F
et hepx nio" ' 620
o P -— W
! | ol npo dozv” " 820
N w2 s I+ p
23 dood } S
_ S .%4 0.0 00" ' 220
doot -
1 — ¢ B3
ve o ° . 690
Ide Q ASo 030
55 . .
[ 8
1
1
1
1
1 30LY
FEA
.Izmm.o
| dosy 00 e s m
Fi o | EE
hd o I T|®
620 890
gl
oLy
1 ©
-l
L]
_ kS
ST5 o
1 . %
© 9ldx e .
_ 5
¥ vidxe
.
1
S.F =3
+— 11—+ NER
920x e QT+~
¢+ ——=F =
91001 20 e S ZeD%e N
1 o N
..r X
~
— > <1 = 3
= - © 2
o> i S
=2 o of
1 _olnn 95 o | -
o aMe o =
S =3 =3 »w Q o
vHe| UOL=""GlTe —+F goegl ¥z 2
9] x I 606
_ dorr 1 hozoe £ Slos
c| T o o
! ~ dozy [ gl 8 <
> o 1 Y 2
B> * Lidx e 510 =
N . <+ w doot
4 —=
1 ot 600
SHe ' o
1
1 & . 11—
_ dozy " "€L0e s 8010
o
a\ 1 I
1 &g dorrd Freo ® a0 Fop +
L vl 1 I \-—|m
_ m doze! Fogo & nro 9010
1 5 ) ‘R 5
g bk dozt" " G660 oLnoL "' €010
ozv " ' 810 1 K J 1 K
I dozv" ¥ ¥60 dozv © " 2010
oHx %89 m.-. I——F
_ | dozv" © €60 -
ozv " ' 010 . . T K <
dozv' ¥ 260 2] 5 =
T R gl ©
<! dozv' ¥ 160 8% ] o—
< o) 5 ~
N S sz
: " g
2]
m__ dozy "' 90 « T R
~ ) niot ¥ 660 doot
mw g dzgz 175 3 vo_r_o S
N | ° N 82&..56 3 dozy
X vd¥eh 0L e a 3 ceesst 1 ord m.m_o|m S
= g2 ] ° 1 dz ezt ale
= 0> *. . G S | QN s
W R x S2n00L N €5 4 G215
] I 5 t—aniton 1 e 5|g
< H —* ogH :
=z F ~la|lo|t|w|lol~]|o - ~
Ll ;oo e — = - — i — i — N2 - — - NV | = e— e o —"— —— —
z 2 2
[} Slela|l|ln o G oo
. S22 e|f|8|k|28|Z CEF
6LNO-(2/v) 9LNO-(2/v)
(XX-X969-26X) (XX-X969-25X)
LINN XY-X1 LINN XY-X1

L -4

C124

22p

18p

27p

c123

22p

22p

27p

C122

15p
18p
18p

ci121

15p
18p
18p

c118

NO
NO

Cc89

Sp
5p
NO

cs8
NO
NO

C86

10p

12p

c83

6p
5p
7

C60
NO

6p
8

C59

10p

8p
12p

C44

6p
NO

10p

C43

22p

18p

22p

C40

22p

27p
NO

C39

12p
8p

18p

R24
100k

120k
100k

X45-3740-XX

KE
K2

K3

0-10

0-11
0-12

Cc119

470p

NO
NO

C34

27p

27p
39p

C33

27p

27p
39p

C32

8p
9
8p

C26

470p

470p

100p

Cc22

6p
%
12p

c21

12p
10P
22p

c17

5p
5p

56p

c8

8p
3p

10p

C1

470p

10p
10p

R47

2.2k
3.3k
3.3k

R46

470

R16

270
270

R15

56

18
18

R14

270
270

R13

R12

18k
18k
15k

R11

100k

100k
33k

R6

a7

10
10

R4

R2

2.2k

4.7k

4.7k

L4

15n

10n

10n

L3

18n

18n

8.2n

L2

10n

18n

27n

L1

10n

10n

3.9n

X45-3740-XX

KE

K2

K3

0-10

0-11
0-12




C

A B b |
TKR-850 scHEMATIC DIAGRAM

DISPLAY UNIT (X54-3330-21) (A/2)
P=PEALLRIT (294:333021) (/2)

Note : The components marked with
a dot (¢) are parts of layer 1.

1
| L J L L L L Ji J
f g < [ © 8 < ¥ D506
g g g g g g g g ‘i@gﬂl LA-501DD
1 PF1 PF2 PF3 PF4 PF5 PF6 ! 1
‘ E
- o [s¢] < wn ©
1 r‘ *S501 *S502 *S503 *S504 *S505 *S506 7SEGMENT
(2] < wn © ~ ©
578l F| BTE[ox¥| BTElow¥| |BTE[lou¥| BTE|lw¥] BTE|L ¥
OT2lo oT2|lo ATz OT2le ATz OT2le
4 C519 4 (001U
1
2 1 HIFT
REGISTER
ﬂp{ Q517
— | uPas72T 0 8
> sosw > > p J— E
: : 3
egs12 | ;ﬂ Q513 | ;ﬂ Q514 = ;ﬂ s [Dc sw] Jes a4
UPAB72T F:H'T UPAB72T F:H'T UPAB72T F:r N LA P o
12 Q7 Q2 s
J,_, ‘ 7J/7 ‘ J,—, ‘ 13 ] alt
I i Qs CLK Z
C512 ¢ 10.01u Hp{;ﬁ Q516 Bloe  om
1 Fﬁ = | upae72T o dvon  stre
“Jos  wl BU4094BCFV
1 6
—J Qs Q3
| 12 5
Q7 Q2 .
13
3 1 14 ® N 3 CLK
Q5 CLK
15 2
| —{OE DATA
16
VDD STRB
1 10503
| BU4094BCFV SOE
| D512 D513 D514
DA204U D512,513514 DA204U DA204U
| Ea - E
. BUSYC
C511_y (0.0tu
0 ©
4 | © gsx g3
B3x= as vssp & @
1 o 0] 7
Qs Q4
1 6
Q8 Q3
| a7 al? R539 Tk
il I o le__Rsd0,\ 1k POWLEDC
14 3
1 as LK
15 2
OE DATA
16 1
| VDD STRB
©2 o < ~
SR oS« 9
] 3= 3 IC502
1 €] o« o« BU4094BCFV
| |
| Q525
5 25K1824 % J
D508 D509 D510 D511
1 DA204U DA204U DA204U DA204U
D508-511
I SURGE ABSORPTION
DISPLAY UNIT (X54-3330-21) (B/2) !
I' 1 | DAT
1 PTT
1 =P =9 P A A— 1 HK
« VR601 CNB01 CNso1 y 5M
k2 529 alg 10k 1 VLI 11 \ VLI
6 g S 828 § 8 2 5M 10 \ SB
1 T‘_ T" CURRENT 3 GND 9
‘ ‘ PROTECTOR " NG E
| l D603 5 SB 7
~
Omm 3 - 6 NC 6
Bm= MINISMDC020 -
1 STs 7 > GND < 5
R604 1k 8 PTT 4 77 RA02
| (0 9 MIG 3 0
JL » ey MIC 2 N MIC
1 . R605 1k T HK 1 R503 C501 ’
ol ol XS - - o 10010
EREIREE < D601 D602 sl & I
o, r] o ofeuo] DA204U DA204U | " Tum 1
1 | 07 I A A alg
; ~o0n D601,602 8|8 MIG
| E08-0877-05 SURGE ABSORPTION i ; 1
.
_—— i — — e — e — e — e —

72
X54-333 1/2




F Y H I J
SCHEMATIC DIAGRAM | KR-850

DISPLAY UNIT (X54-3330-21) (A/2)

1
*D507 1
CP502 CP503 . CP504
4704 4704 LAS01DD 470*4
L | |
— 1 [p— H —
5 6 1
7SEGMENT |
I ‘ > 4 cs20 4 jo0tu I
b o — :ﬁ &: ol
Q518 1,¢ M} Qs21 |H.+ a 2
UPAB72T ’—| — — |—‘ UPA672T ’—| — 8&
pCsw] 7 [ [DCsw 0 8 \ > !
—T—1as Vvss
1 6
— B Q8 Q3 s
12
a e
JN—‘ W . azf DC SW 1
= 14 a6 o 73 ‘
Q519 E:lLIH &% Hlj_‘:ﬁ =1 L i |
UPAB72T | :% og F: = OE DATA b'{ -~ §§
[Dcsw] Jﬁ S 7J,7 e srel—1 ' &5 VOLTAGE REGULATOR 1
o)
o \ TATBLOSE
BU4094BCFV
e
Hour w2 1
s ke Lo Iols
CLK o8 BTO 2 oTcs |
r |
VOLTAGE REGULATOR
o 78L05|
1
ot |2 1
324 gl; COM gl%
) > [t}
o2 ofe [SEE=]
DC SW DC SW T T
Q503 Q504 pa I
BUSYC UPA672T UPA672T [osw] . *D503
30-2151-05
[ [ e, e |
DTA114EUA : b
L {::f L 1:ﬁ 12W
i L] O O L : gg : ¢
.8 ‘ | us [bc sw]
w
Q506 R517 *S507 |
DTA114EUA L] 820
POWLEDC 1/2W m I
Bl |
i 1.2k
1/2W == “j_’ 1
I
Q509
DTA114EUA J-CN502
. DC SW y4 19| |ss
Q510 R519 18l INC
— DTA114EUA 2 BACKUP 17] | GND
Hp{:ﬂ R520 S ok g
CLK
F: — 820 * D505 13 8
T ‘ 12W  B30-2151-05 - STB1 e
PTT/TXD =
LED i)
] o e g2
U DTA114EUA o[ | x5
DC SW Kevs R529 .\ Tk 9] ki X %
KEYa R530 1k 8 K3 = o
©
AT Keva R531 k7] |ke s
PTT Kevs Rs32 1k 6] |«ks 2
o Keva R533 1k 5| [ka
5M ad Jy K¢
VLI 3] Jvu
sB » 2] | mc 6
L
Q501 D501 1] |mic
2SC4116(Y) HSM88AS
RE08 C504 c508
1k o o ]
s7 0.4u 0.4u . 1
8%
" | [AF DETECTOR pour v | =2 53
Q502 D502 an  soutfr ©[° oy
MIC 9l 2SA1586(Y,GR) HSM8BAS s
-] 235 R507 AfN BN Rox
e €505 v B+IN s g e I
6.8K ) * -
=4 0.1u -
R506 - —< X 1C501
B3 > 3 sds B 2| NJM4sE8E olo <ls |
10k | |AF DETECTOR Ojd MIC AMP 5 3 b3 3 1
g 3 goe
MIG - |

73
X54-333 2/2




TX-RX UNIT

(X57-696X-XX)(B/2)-CN600

DISPLAY UNIT (X54-3330-21) (A/2) e e e,
e — e, e e e e e e e e e e e e e — e — - — - — - — - —
I |
4 & b 2 2 s 5 z cp * D506 *D507 1
501 CP502 CP503 - CP504
| 5 3 53 3 ¢ ¢ 53 53 e 1LA-501DD‘0 prite o'h g ‘LA 501DD o
PF1 pPF2 PF3 PF4 PF5 PF6
= \ \ Eiﬁ
1 *S501 *S502 *S503 *S504 *S505 8506 7SEGMENT 7SEGMENT |
p=s|] z=gll 228 e=8 I ch z‘ E%H z‘
w0
| 5780w 578lav) B78lay] |578llwy| BREllwr] BTE[L s .
e | — [ 20 o
1 b 5
1 Q518 1,i j.} Qs21 H.ﬁ RIS
| L, ll:ﬂ upaszeT | =il [1H = 1|15 | upaezer 11| 8g
Q517 g
F:r | UPA672T 9 8 \ \ Ly 9 8 ‘ !
. as vss7—c " as vss .
1 10 | 77 ead 777 —as Q T
. Q512 Hp{;ﬁ Qs13_ |4 ;ﬂ goste | ” [T N R I O L ] e Q: 6
UPA672T F} UPA672T F: 672 F: Q8 a3 1
| '—‘ '—‘ '—‘ 2 1, o F—, 2 lP— 1
J,—, ‘ 7J/7 ‘ J,_, ‘ B L alt — 1? Q6 al? 77; ‘
1 3
1 1 1 1os CLK Z Q519 &:HH 8y H’j_l:ﬁ o o ol 1 s |
C512 4 10.01u Hﬂlﬂ Q516 Bl oam UPA672T [ q 8g F: L o= om &:'H* §§
F: — | UPAB72T GLI [WIR—— ,Jn > ,Jn $—voo  sTRB— ' o VOLTAGE REGULATOR 1
=)
9 3 IC506
1 e vss |- 7L [ocsw] atcsos BU'AtIO%i%SCFV | TA78LOSF |
—as Q4 DC SW
Qs Q3 ouT IN 1
2 1o Q2 J b=l Nlj COM "’l’
19 N Bz 8= §=d
1 W | s CLK CLK 8% 8T 2 OTO |
Qs CLK
15 2
| —oE DATA pa |
16 1
VDD  STRB VOLTAGE REGULATOR
1C507
! 1C503 TA78LOSF |
BU4094BCFV SOE SOE
| our w2 1
D512 D513 D514 IS4 &13 SOM 813
1 DA204U D512.513.514 DA204U DA204U 8522 STO- > STQ |
| | | | | Q503 Q504 H 1
BUSYC BUSYC UPAB72T UPAsm’T_r17 le) [)25;0531 o
1 e R516 ol
511 001 DTALMEUA 12K I
| 0 © H}Hgﬂ Hh{;ﬂ 1/2W
152 f (52 X —
82« las vss)® & e F: i F: % Y ;
1 = Uas afl i ‘ ‘ i DC SW
s asf® Q506 R517 D504 8507
i af>—B539 .\, 1K DTAT14EUA 820 B30-2151-05
o o[RS0 K POWLEDC POWLEDC ) 1 1/2W — I
3
- £ o BiEs Bl
i OE DATA R518
| Lloo  smef 12K O O
12w 1
Ny 1 |
33K B B3x 1C502 Q509
o o
1 4 BU4094BCFV DTA114EUA CN502
13.10V
| | A +20r s8
19 SB
S g § Q510 R519 18] [ nc
1 2SK1824 ZS?Z ] DTA114EUA 11/'22vl§1 BACKUP 17] | aND
fn fn Sox Yox 9ox Iox A 18] |psw
H3IS BHIS BHIO B % ¥/
oy~ @yT @CyT @CyT 15 DAT
D508 D509 D510 D511 - H :ﬂ % R520 14] o
1 DA204U DA204U DA204U DA204U F: — 820 * D505 13| [stes
D508-511 T 1/2W  B30-2151-05 =l oo
SURGE ABSORPTION
Q511 i N LS
— —— e —— —— — o —— e — e — e — e — e — o — o — = .
-I Ug,fng DTA114EUA 10| >] Hemxo
eyt Rs29 1k 9] [ki
DISPLAY UNIT (X54-3330-21) (B/2) 1 Keve Rs30 1k 8] |«ks
I.______________________| oAT oAT e Reat w7 [
1 PTT PTT KEYS R532 1k 6 K5
1 PO Y = 1 HK HK ceve Rsss .t 51 fhe
5C
i « VR601 CNBO1 CNSo1 2L M
| _ -~ ol o 10k 1 i o LA L v 3] v
g=s 838 g=8 2 5M 10 | sB sB »=2| [
1 e ol CURRENT 3 GND 9 Q501 D501 o e
PROTECTOR 4 NC 8 25C4116(Y) HSM8BAS
| l D603 5 SB 7 A8 C504 C508
~ 9 1k === = —————-
S s 6 NC 6 =)
- — = 0.1u
| 8=7 MINISMDC020 e b oo <\ 522“”’7 0.1u , 1
R604 1k 8 PTT 4 7r R502 " | | AF DETECTOR AOUT 4V JS §I§ 58
| 8 9 MIG 3 0 D502 an sourl CTo oy
JL - -l ' MIC 2 i wIC MIC > HSM8BAS v e e ol ]
1 R605 , ., 1k 1 HK 1 R503 C501 €505 v e 252
S - 10u10
ol | o] L o
23)5/E|2a9 2 D601 peoz | &| & 1 2me Otu b EsE C501 |
| o] ologol - DA204U DA204U | L Pl 1 283 Sd= DS2 | nuvidssee olo <ly
~ | [aFDETECTOR| 8%FS TET 33
1 A A 2l g 8T g3 1
*J601 D601,602 818 MIG MIG
| E08-0877-05 SURGE ABSORPTION i | 1
77,
- —— e —— —— ——— —— — — — — — — — — — o — . e e o e — e — e —— e — e —— e — e — e — e e e — e — o — o — o — o — o — i — o — i —




B c b | E
TKR 850 SCHEMATIC DIAGRAM

TX RX UNIT (X57- 696X XX) ( A/2)

® * A2 SUB UNIT (TX VCO/PLL) (X58-4810-XX)

L —(FoT )}——
R8:
470k

| —(scT
|, —(scT

MB

MO

— e —  —  — i — —— — -
| I e e m e e e m e — - — = ]
<
ol 3 1
1 | | D350 o 228 1
& £ §
D354 o *
11 [vobuLATion ] * |,
*R351 *LS 25 2 rdlauw
Txey :L sl 238 =g g
(TP102) 3 2L 93! Sem U-TXVCO SmG $
a8 S x [ % | (Used for KEK2)
1 g% X onast . |
I *C368 GND 2
11 1 25C4226(R24) | €379 ,J;vow > <
cumS 5T, *R353 *L353 *L356 *C374 % R359 —
SwmS E3™
T
1 CN350 3
GND 1 1 GND ; &
g
m = S
2 e 2 s gm 8 L |
~(sTT ¢ g
8CL 3 3 8CL
1 }ecr
[ > < 4 cv 8 ol o
3 5S 8 U-TXVCO
9CL 5 5 9CL * T « (Used for K3) 1 1
| —(scLT ’ .
MO 6 6 MO o *R374 a3 8
1 *C223 - Prieey 931 8 2
} T a *R3s0 1330 o sl x[ * 8
g 3 *
S
o3 I §l él l éi ® *C369 o 1
3 S 3 5
*
1 00t 1 *Ras2 %1351 * *
b e |
" S |
*I 1 |
3 | 1 L e e e B e e e e e —
N 2 © 1
Y=z 3
Jmg ES° —  — —— —— —— —— — — — — — " —
1C300
1 SA7025DK
Rate  *C320 *C318
1 - 1" 10
22010 —| PHA AUXIN = 1
1 o s 12 9
8 3 VSSA rRAl o Ca06 1
1 S ,J; 13 8 001u
« R309 —{PHi REFIN
1 *R312 220 14 7 R30S €305 P
Q300 PHP  vCCP|—vW—o— 1
1 25C4116(GR) § *R306 L306 15 6 o 1000p FIN 1
2 VDDA  RFIN 1
1 - 22 16 5 C304 5C 2 10 5C 234
<o RN RFIN 1000p 1
1 £ 17 4 LoT 3 11 LOT 0.01u
RF VS8S
1 * R320 Q301 l *L305 18 3 R304 100 EPT 4 12 EPT
33K 25C4116(GR) = LOCK STROBE > <
4 b R303 . 100 OP 5 13 DP
1 < s TEST DATA
& e300 L304 20 1 cP 6 14 CP
8 R302 100
13% B 1 | VDD  CLOCK
@ <
1 . g g 8lg 2o REF 7 15 REF
S ; S R301 100
1 | ™ . ®R300, . 10 |
| eR319 33 | |
1 = =
ou g = =
aJ's gl Qum g 1
oY gy Q302 Sem
1 * oot *L302 c321 %] 25C4226(R24) 9; R
ol ol =
: “® 2835
1 o 4 [ B | |z E|&
8
1 o z 5 1
@ 5 =
O
s¢ E H 1
g
1 T
e e A b ] |
o o B
5 | — — e — e — . — — — — — . — — —— —— —_——— - 5855
! S o x
<y (3
&;ZN NJM4S5BE B3k 16.8MHz
1 8 1 4
= AouT v ve +VDC
& 2 7 o
1 AN BOUT [— £28
3 6 - 2 31 c89
A+IN BN GND 1
4 5 Tou ‘“ln 0.01u
O Y v B+IN o et
g 823 I

1A

A2 SUB UNIT (TX VCO/PLL)
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12 K3 0 NO 0 NO | NO | 33 | 47 | NO | NO | NO | 100k | 100k | NO | 180 NO 2SK508NV/(K52) 013 K3 | xs8481012 | 8P | 11P | NO | 3p | 100p | 180 | 180 | NO
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TX-RX UNIT (X57-696X-XX) (A/2)
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TKR-850

KES-5 (EXTERNAL SPEAKER)

When Using an External Speaker

1. Make sure the unit’s power is tuned off.

2. When using the external speaker, remove the jumper lead
from the connector, and attach the speaker cable.

3. When not using the external speaker, replace the jumper
lead and insert the connector into the speaker jack (pin9

and 12).
Speaker cable
\RBlack lead

Crimp terminaN
(E23-0613-05)  Bjack/White lead

Specifications

Maximum input power ................ 40W

Impedance .........ccceeviiiiiiii 4Q

Dimensions (W xH x D) ............. 129 x 129 x 77 mm

projection not included ................ 5-1/16 x 5-1/16 x 3 inches

Weight ..o 820g/1.81 Ibs
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TKR-850

SPECIFICATIONS (K,K2,K3 TYPE)

GENERAL
Frequency Range ..........ccooevvviiiiiiinnn. K: 450 to 480MHz K2 : 480 to 512MHz K3 : 400 to 430MHz
Number of Channels...............c.......... 16 channel
Channel Spacing .......ccc.ccooevviiiieeeen, Wide : 25kHz Narrow : 12.5kHz
(PLL channel stepping bkHz/6.25kHz)
Operating Voltage ..........cooovvvviiieeiin, 13.6V DC£15% (10.8~15.6V)
Current Drain
Standby ..o 0.8A
Standby w/power save ................. 0.3A (Operating mode DC-IN : Backup, FAN : Temp, SAVE : ON, DISP : OFF)
Receive ..o 1.2A
Transmit/Receive .......cccoceiii. Less than 13A
Duty Cycle
Receive ..o 100%
TransSmMit c.oooooeeie e 100% (100% @25W)
Frequency Stability ............c........ooe Less than £0.00015% -30°C to +60°C (—22°F to +140°F)
Antenna Impedance ...............cccoenn 50Q
Operating Temperature Range............ —30°C to +60°C (—22°F to +140°F)
DIMeNSIoNS ....oovveiiiiiiiccee 483 (19) W x 88 (3-1/2) H x 340 (13-1/3) D mm (inch)
Weight ..o 9.7kg (21.4 Ibs.)

RECEIVER (Measured by TIA/EIA-603)

Sensitivity
12dB SINAD ..o 0.35uV (-116dBm)
20dB Quieting ..vceovviieeiiee 0.45uV (-114dBm)
SeleCtivity ..o Wide : 83dB (+25kHz) Narrow : 75dB (12.5kHz)
Intermodulation .........ccooeeiiiiiiii, Wide : 78dB (£25kHz/£50kHz) Narrow : 75dB (£12.5kHz/+25kHz)
Hum and NOiSe ..o Wide : 50dB Narrow : 45dB
Spurious & Image Rejection................ 90dB
Audio Output (Ext. Speaker) ............... AW at 4Q less than 5% distortion
Audio Distortion (Ext. Speaker) .......... Less than 2.5% at 1000Hz
Band Spread ..o 5MHz

TRANSMITTER (Measured by TIA/EIA-603)

RF Power Output.........coovvviviiiiin. 40W adjustable to 15W (100% duty @25W)
Type of Emission .......c.cccooeiiiiiinnnn. Wide : 16KOF3E Narrow : 11KOF3E
Spurious Response ..........cccoeevvvvieeiinnn. Harmonics : 80dB Others : 75dB

FM Hum and Noise .......ccccccoeiiii.n. Wide : 50dB Narrow : 45dB

Audio Distortion .........ccccovviieiiiiienn. Less than 3% at 1000Hz

Microphone Impedance...................... 600Q

Band Spread .........ocoooiiiiii 30MHz
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TKR-850

SPECIFICATIONS (E TYPE)

GENERAL

Frequency Range .........cccocvviviiiiiiiiiiii 440 to 470MHz

Number of Channels ............cccoooiiiiiiiii 16 channel

Channel Spacing ........cocooiiiiiiiiieee Wide : 25kHz Narrow : 12.5kHz
....................................................................... (PLL channel stepping 5kHz/6.25kHz)

Operating Voltage .......cccccoovviiiiiiiiiiiiiccieee 13.2V DC

Current Drain
Standby ..o 0.8A
Standby W/pOWer save ............cc.cooeeeeeenen 0.3A (Operating mode DC-IN : Backup, FAN : Temp, SAVE : ON, DISP : OFF)
RECEIVE .ot 1.2A
Transmit/Receive ... Less than 13A

DUty CyCle .o Receive : 100% Transmit : 100% (100% @25W)

Frequency Stability .........coocooviiiiiiiii Less than £0.00015% -30°C to +60°C

Antenna Impedance ...........ccceeeviieiiiiiieiie e, 50Q

Operating Temperature Range ............c.cccooe... -30°C to +60°C

DIMeNSIONS ....oooiiiiiiiiiee e 483 W x 88 Hx340 D mm

WEIGNT o 9.7kg

RECEIVER (Measured by EN 300 086)

SENSITIVITY Lo 0.45uV

Adjucent Channel Selectivity ..........cccoooeeine. 83dB (£25kHz) 75dB (+12.5kHz)
Intermodulation .........cocooiiiiiiiei e

Spurious & Image Rejection
Audio Output (Ext. Speaker)
Audio Distortion (Ext. Speaker)
Band Spread ........cccooeiiiiiii

TRANSMITTER (Measured by EN 300 086)

RF Power Output .....ooooviiiiiiiiiiee 40W adjustable to 25W (100% duty @25W)
Type of EMISSION .....oooiiiiiiiicie 16KOF3E, 8K50F3E, 14K0F2D, 7K50F2D
Modulation Limiting .......ccccoeeviiiiiiiiiiiiiieecien +5kHz at +25kHz +2.5kHz at £12.5kHz
Spurious EMISSIon .....ocooviiiiiiiiiiie -36dBm < 1GHz -30dBm > 1GHz

FM Noise (EIA) ..o 25kHz : 50dB 12.5kHz : 45dB
Modulation Distortion .........ccccceeiviiiiiiiiieiee Less than 3% at 1000Hz

Microphone Impedance ..........ccccooceeiiiiiiiiinnn 600Q

Band Spread ... 30MHz

KENWOOD CORPORATION

2967-3, Ishikawa-machi, Hachioji-shi, Tokyo, 192-8525 Japan

KENWOOD U.S.A. CORPORATION KENWOOD ELECTRONICS EUROPE B.V.
I(DJAOQESO(ﬁ 252774455,5280; East Dominguez Street, Long Beach, Amsterdamseweg 37, 1422 AC Uithoorn, The Netherlands

OO 2 KENWOOD ELECTRONICS ITALIA S.p.A.
GKOI%\IQNEJ(IDFP EL“E_CTRONI8§ CACNA(?:?BITI\# gé Via G. Sirtori, 7/9 20129 Milano, Italy P

estrel Road, Mississauga, Ontario, Canada
KENWOOD ELECTRONICS DEUTSCHLAND GMBH BKOE%Y\!%%S%Z%BBEEL%@SSQ;\
Rembricker Str. 15, 63150 Heusenstamm, Germany KENW D ELE TR NI A TRALIA PTY LTD
KENWOOD ELECTRONICS BELGIUM N.V. (A.CN. 08999 074) CTRONICS AUS
Leuvensesteenweg 248 J, 1800 Vilvoorde, Belgium 16 Giffnock Avenue, Centrecourt Estate, North Ryde, N.S.W. 2113 Australia
KENWOOD ELECTRONICS FRANCE S.A. KENWOOD ELECTRONICS (HONG KONG) LTD.
13, Boulevard Ney, 75018 Paris, France Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road,
KENWOOD ELECTRONICS U.K. LIMITED Kwai Fong, N.T., Hong Kong
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