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TKR-830

GENERAL

INTRODUCTION

SCOPE OF THIS MANUAL

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

ORDERING REPLACEMENT PARTS

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

1. Overview
The TKR-830 is a 400-MHz-band trunking repeater system
radio unit.

2. Main Features

(1) Dimensions Width : 19 inches, Height : 1.75 inches,
Depth : 12 inches

(2) Aluminum die-cast uni-body frame.

(3) Number of Channels : 1CH (This channel is selected
by using either Dip switch or a Control line from 32 preset
channels.)

(4) This radio has PC tuning as below:

PC tuning RX : Squelch sensibility sensitivity, RA
output level, RD output level
TX: RF output power, Maximum
deviation, TA deviation, TD
deviation, TD balance,
Manual tuning RX : Helical frequency bandwidth, MCF
wave from, Quad coil
TX: MIC sensitivity

(5) Software is stored in flash memory and ¢an be rewritten
without opening the cover.

(6) The following can be monitored on a PC :

RX : VCO lock voltage, RF input level / TX : VCO lock
voltage, RF output power.

PERSONNEL SAFETY
The following precatitions are recommended for personnel

safety :

» DO NOT transmit until you verify that all RF connectors are
secure and any open connectors are properly terminated.

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

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

SERVICE

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

NOTE

WE CANNOT guarantee oscillator stability when using
channel element manufactured by companies other then
KENWOOQOD or its authorized agents.

(7) Multi-mode (Wide : 25kHz / Narrow : 12.5kHz)

(8) RF output power is adjustable from between 2 to 5 watts.
It is 100% duty cycle.

(9) This radio has an interface port for external equipment
such as a Repeater controller.

(10) This radio has grant of Type Approval for ETS and CE,
FCC, and IC certification.

(11) The Front panel has LED indicators for Power, TX, Busy,
and REF. It also has two 7-segment displays, a Mic
jack, a speaker, a Local AF volume control , and a TX
test switch.

(12) The Rear panel has a BNC connector for the RX input
and the TX output. There is also an External Reference
input, a DC supply connector, a 25 pin D-sub connector,
a Fuse box, and a 15 pin Test I/O connector.

(13) This radio requires an external 13.8V DC supply.

(14) You can increase the RF output power of this radio to
25W by changing the final output device.

(15) This radio has an External Reference input (10MHz) .
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TKR-830

INSTALLATION

RX MODIFICATION

When you modify the receiver system by using a narrow
duplexer between the RX circuit and RX antenna, you don't
need to use the L3 filter.

(1) Remove the RX cover panel.

(2 Remove the clip spring from IC4 and L16.

(3 Remove the 12 screws from the RX unit and the 10 screws
from the shield case.

@ Remove the jumper (R179) from the reverse side of the RX
unit (X55-304).

(& Insert on SMB receptacle (E04-0409-05) at CN10. Solder
the 5 leads in place.

screw x10
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RX.IN Signal cable 1‘
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® Replace the screws on the RX unit and shield case, and
the clip springs on IC4 and L16.

D Move the RX. IN signal cable (from the back panel) from
CN1 to CN10.

(8) Attach a tacking generator signal to RX.IN, them use a
spectrum analyzer to read the output at CN2 while adjusting
L16 for the proper attenuation.

(@ Next, adjust IF, squelch, and RSSL.

(0 Replace the RX cover panel.

screw x14

SMB Receptacle
(E04-0409-05)
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REALIGNMENT

1. Modes

User mode

PC Mode PC Programming mode

PC Test mode PC Tuning Mode

Firmware Programming Mode

Mode Function
User Mode Use this mode for normal operation.
PC Mode Use this mode to make various settings by means of the FPU through the RS-232C port.
PC Programming Mode Use to read and write frequency data and 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 Programming Mode Use when changing the Firmware program of the flash memory.

2. How to Enter Each Mode

Mode Operation
User Mode Power ON.
PC Mode Received commands from PC.
Firmware Programming Mode | Voitage is stored while you press the Test Switch. Press and hold the switch for 1 second so that
all of the segments of the 7-segment display flash one time. Release the switch, and then press
and hold it again within 1 second. "P.B" will appear after holding the switch for 1 second. Firmware
Programming Mode is active.
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REALIGNMENT

3. PC Mode

3-1. Preface
The TKR-830 repeater is programmed by using a personal
computer, programming interface
The program software can be used with an IBM PC or
compatible. Figure 1 shows the setup of an IBM PC for
programming.

3-2. Connection procedure

1. Connect the TKR-830 to the personal computer with the
interface cable.

2. When the power ON, user mode can be entered
immediately. When PC sends command the repeater enter
PC mode, and "PC" is displayed on the 7-segment LED.
When data transmitting from repeater, the TX LED is
blinking.
When data receiving from repeater, the BUSY LED is
blinking.

Notes:

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

* Change the TKR-830 to PC mode, then attach the interface
cable.

3-3. KPG-46 description (PC programming interface
cable : Option)
The KPG-46 is required to interface the TKR-830 to the
computer. It has a circuit in its D-subconnector (25-pin)
case that converts the RS-232C logic level to the TTL level.
The KPG-46 connects the universal connector of the TKR-
830 to the computers RS-232C serial port.

3-4. Programming software description
The KPG-47D programming disk is supplied in 3-1/2" disk
format. The software on the disk allows a user to program
TKR-830 repeaters via programming interface cable (KPG-
46) .

3-5. Programming with IBM PC
Data can be programmed into the flash memory in RS-
232C format via the universal connector.
KPG-47D instruction manual parts No. : B62-1008-00

Fig.1

4. Firmware Programming Mode

4-1. Preface
Flash memory is mounted on the TKR-830. This allows
the TKR-830 to be upgraded when new features are
released in the feature. (For details on how to obtain the
firmware, contact Customer Service.)

4-2. Connection procedure
Connect the TKR-830 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 microphone
connector on the front panel. Using the 25-pin logic interface
on the rear panel will not work.

4-3. Programming

3. Start up the programming software (KPG-47D), select
“firmware program" in the "Program” item, and press the
Return key on the personal computer. This starts up the
firmware programmer.

4. The top screen is displayed. Press any key to advance to
the next screen.

5. Set the communications speed (normally, 38400 bps) and

communications port in the Setup item.

Set the firmware to be updated by File select (=F1)

7. Voltage is stored while you press the Test Switch. Press
and hold the switch for 1 second so that all of the segments
of the 7-segment display flash one time. Release the
switch, and then press and hold it again within 1 second.
"P.B" will appear after holding the switch for 1 second.
Main Programing Mode is active.

8. Check the connection between the TKR-830 and the
personal computer, and make sure that the TKR-830 is in
the Program Mode.

9. Press F10 on the personal computer. A window opens on
the display to indicate progress of writing.

10. If writing ends successfully, the TX LED on the TKR-830
lights.

11. If you want to continue programming other TKR-830s,
repeat steps 5 to 8.

o

Notes:

* To start the Firmware Programmer from KPG-47D, the Fpro
path must be set up by KPG-47D Setup.

* This mode cannot entered if the Firmware Program mode is
set to Disable in the Programming software (KPG-47D) .

4-4. Function
If you press the [TEST] switch (front panel), the right hand
decimal point on the 7-segment display will light. The
writing speed is 19200 bps (low-speed mode). If you press
the [TEST] switch again, both decimal points will light. The
writing speed is 38400bps (high-speed mode).

Notes:
Normally, write in the high-speed mode.
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OPERATING FEATURES

CONTROLS AND FUNCTIONS
M Front Panel

OCo® O WG
§ % (§ O 000000
Oo® Un0 U0 @

(] 0000000
000000
00000

o

. KENWOOD® © O

BUSY > POWER TEST v MIC

@ ®o O

O] @

(D Speaker
@ REF (reference) indicator
Lights red when using an external reference frequency.
Lights green when using the internal reference frequency.
(3 BUSY indicator
Lights green when the channel is in use.
® TX (transmit) indicator
Lights red while transmitting.
(® POWER indicator
Lights green when the power is turned ON.

M Pear Panel

® Display
Tow, 7-segment digits display the channel number or status.
@ TEST switch
Press to transmit an unmodulated signal with on external
microphone connected.
VOL (volume) control
Turn clockwise until a click sounds, to switch the power
ON. Rotate to adjust the volume. Turn counterclockwise
fully to switch the power OFF.
(® MIC (microphone) jack
Connect a microphone to this 8-pin modular jack.

U

RX IN EXT SPEAKER LOGIC INTERFACE EXT.REI

o@@@

-

IN

+

-l o
@——b@lﬁ}i
@—dC=P

é) @ ®
® RX IN jack
Connect a RX antenna to this BNC receptacle.
(@ EXT.SPEAKER jack

Test input/output jack. Connect an external speaker to this
jack.

(3 LOGIC INTERFACE jack
Connect an external programming device to this DB-25
interface.

@ EXT, REF IN jack
Connect an external reference frequency (10MHz) to this
BNC receptacle.
(® DC 13.8V jack
Connect a 13.8V DC power supply to this jack.
® FUSE
Insert a 4A blade fuse into this fuse holder.
@ TX OUT jack
Connect a TX antenna to this BNC receptacle.
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OPERATING FEATURES

B Logic interface (25pin) (D-SUB Connector) B Internal channel setup switch (control unit)
Back Panel Method of setting up the channel using the DIP
13 switches (S1 and S2)

1
O00000CO0000O00 S 1 S 2
@ 000000000000 @ 1 2 3 4 1 2 3 4
14

25 ON ON ON ON ON ON ON ON ON
No. Terminal name & Description DIP SW |;|
3 NG KNOB
5 RXD2 (PC serial data to radio) OFF OFF OFF OFFOFF OFF OFFOFFQFF
3 TXD2 (PC serial data from radio) NC NC NC
4 NA (AUX1:1C9 Q5)
5 NA (AUX2:I1C9 Q8) 0:0ON
6 NA (AUX3:1C9 Q7) 1:OFF
7 DG (Digital Ground) S1 )
9 TA (TX audio input)
10 RD (RX detector output) ; :) 1 1 1 1 E g
11 RA (RX audio output}
12 | RXG (RX Ground) 8 [t]ort] 1] NC
13 | SPM (Speaker Mute) 4 |0j0]1 1 1 NC
14 NC 5 111701 1 NC
15 | MON (Monitor SW) 6 |0j1]0]1 1 NC
16 | PTT (Same test SW) 7 110101 1 NC
17 | SC (SQ Control output) 8 0(0]0 |1 1 NC
18 NC (reserved for key) 9 11117170 1 NC
19 | TXG (TX Ground) 10 (o1 1o 1 NC
20 IN/EX SW (INT./EXT channel control select) 1 'R IGEERE 1 NC
21 EC1 (EXT, Cannel bit select 1)
22 EC2 (EXT, Cannel bit select 2) 12 ? ? (1) 8 1 : g
23 | EC3 (EXT, Cannel bit select 3)
54 | EC4 (EXT, Cannel bit select 4) 4 1011040 1] NC
25 | EC5 (EXT, Cannel bit select 5) 15 |1]0j0,0 1 NC
16 |0 (0|0 |0 1 NC
W EXT. Speaker (15pin) (TEST /O Connector) 17 1117111 0 NG
Back Panel . O 8 [0 1711 0] NC
@V @ @ 19 111011 0 NC
< 20 |0O|O |1 (1 0 NC
@) e @ 21 |11 01 0 NC
4 22 |0 |1]0 1 0] NC
@ @ @ @ @ 23 |1 |/0]0 |1 0 NC
24 10|00 |1 0 NC
No. Terminal name & Description 25 j1]1]1]0 0 NC
1 +B (AUX) 26 (0111140 0 NC
2 +B (AUX) 27 |1 |0 |10 0 NC
3 NC 28 (00O |1 |0 0 NC
4 GND 20 |1 (11070 0 NC
5 GND 30 j0o|1]|]0|0 0 NC
6 SPG (Speaker Ground) 31 101010 0 NG
7_|RD 32 [0]0]0 0 0] NC
8 RSS!
9 SPI (Internal Speaker Input)
10 | TXCV
11 RXCV
12 | SPO (Output for external Speaker 4W/4Q)
13 | VC (Voltage Check only)
14 | FWD
15 | EXT REF




TKR-830

OPERATING FEATURES

Display

Qo® AUN QTS @ &% L . __ KENwooD@® o O
O Q9 O 4 = 5 o

ooe On0 o0 @ oo oo @ o QW

(D REF (Reference) LED
The LED is green when using the internal reference
frequency and red when using an external reference.

(ITXLED
Lights red when transmitting. Flashes when transmitting
data from the KPG-47D or when the transmit PLL is
unlocked.

7-segment LED Displays

-
I
U 44

¢ Channel display (1~32): while operating normally in User
Mode

o
A

+ "PC" display : while in PC Mode

-

I

N AR

+ "PG" display : while in Firmware Programming Mode
2 decimal points are displayed : 38.400 bps
1 decimal point is displayed : 19.200 bps

C
Lo

+ "E1" display : when FPU data is not written.

K
“—’
=

(ZBUSY LED
Lights green when receiving. Flashes when receiving data
from the KPG-47D or when the receiving PLL is unlocked.

(#)POWER LED
Lights green when the power is ON.

X
-

N
)™

« "E2" display : when the channel data is not written.

o

« "E3" display : when PLL is unlocked
When receive PLL is unlocked : BUSY LED flashes.
When transmit PLL is unlocked : TX LED flashes.
When the standard 19.2MHz is unlocked : the 7-segment
display decimal point flashes.

LS
L

» "E4" display : when you try to transmit on a channel that
dose not
have a frequency set up.

I
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CIRCUIT DESCRIPTION

Outline

The TKR-830 is a UHF-band relay radio unit for business radio
applications. ltis designed as a high-performance model with
enhanced basic transmit/receive functions. The TKR-830 also
has the PC tune and PC monitor functions and its circuits are
configured to support future upgrading flexibly.

The TKR-830 has three PLL circuits in the transmitter unit and
two PLL circuits in the receiver unit. All the PLL circuits are
controlled with the same basic frequency, so the transmit and
receive frequencies are very stable compared with the previous
models. It uses a new circuit design to modulate the transmit
reference PLL and the transmit main PLL at the same time
during transmission. Therefore, it features flat modulation
characteristics from a low-frequency range regardless of
whether the external reference frequency or the internal TCXO
is used.

(1) Internal/external reference circuit

The internal/external reference circuit switches between the
internal +/-1.0ppm/20MHz TCXO X101 and the 10MHz external
reference automatically. If there is no external reference input,
the internal TCXO is used as the basic frequency for PLL
circuits. When the external reference (10MHz/-10dBm or
higher) is input to CN101, the external reference is used as
the reference frequency for all PLL circuits. The circuits operate
as follows.

When the external reference signal (10MHz) is input, its
impedance is converted by an emitter follower (Q102). Then,
harmonic components are generated by a double amplifier.
Only the 20MHz component is taken by the MCF XF210 and
sent to D101 and high-frequency amplifier Q205. The 20MHz
signal amplified by Q205 is converted to a direct current voltage
by the double-voltage detection circuit consisting of C265 and
D205. The direct current voltage is compared with the
reference voltage by comparator [C204. If the detected direct
current voltage is higher than the reference voltage, the
comparator output changes from "L" to "H".

The comparator output switches Q110, Q111, Q112, Q113,

c259
~—Ab—— [ C202 (REFI)
L20t

IC201 (REFL 2
©

Transmitter circuit

The transmitter unit (X56-303- A/3) consists of (1) internal/
external reference circuit, (2) transmit reference PLL circuit,
(3) receive reference PLL circuit, (4) transmit main PLL circuit,
(5) driver circuit, (6) modulation level adjustment circuit, and
(7) other circuits.

and Q114 switching transistors. Q110 turns "OFF" and Q114
turns "ON". Switching diode D101 conducts (since Q110 is
"OFF", D103 does not conduct). The 20MHz reference signal
generated from the external reference signal is input to IC201
and 1C202 and the external reference signal is used as the
reference frequency.

When the comparator output turns Q206 "ON", the comparator
reference voltage decreases by a certain level, and hysteresis
characteristics are obtained. Even if the external reference
level changes slightly, the comparator output does not change.
If there is no external reference input, the double voltage
detection circuit C265 and D205 does not output any signal,
the comparator output is "L". Therefore, Q114 turns "OFF"
and Q110 turns "ON". Power is supplied to the internal TCXO
and D103, the internal TCXO 20MHz reference signal is input
to 1IC201 and IC202, and the internal TCXO is used as the
reference frequency. The TCXO frequency stability may be
affected by the output load impedance. The TKR-830 has a
MOS FET buffer amplifier Q15 to stabilize the TCXO output
load impedance and its frequency.

|

1C204

c1
— '
R264

RICB

R2ET| s

o

% i:;“ H

EXT REF

R2689

—~ CN3CEXR)
Q206 @
o

C14%
s
€147
€263 R260
LZI‘O
2
a
£ %3
>
5 L
8
S
5
+
261
(g
4
57 €
—eo
268
i
R265
R266
R268
czic

—t
E
H
R1

At

cNial c101 &
L 106 R11S
Q102 Dl
5 51
S
F sc

3 e O

Fig.1 Internal/external reference circuit



CIRCUIT DESCRIPTION

(2) Transmit reference PLL circuit

The transmit reference PLL circuit generates the reference
frequency signal (19.2MHz) for the transmit main PLL and
consists of IC201, X201, Q201, and Q202.

The VCO has a no-adjustment type crystal oscillator circuit
(based on a Colpitts circuit) consisting of Q201 and X201,
varicap D203 for modulation, and varicap D201, D202 for
changing the oscillator frequency by direct current voltage.
The signal generated by the VCO is fed to buffer amplifier Q202.
The signal then goes to a "pi" type LPF to remove unwanted
harmonic components. The resulting signal goes to the

TKR-830

fractional N type single-chip PLL IC (IC201), and the phase of
the divided frequency (200kHz) is compared with that of the
reference frequency. The phase difference signal enters the
internal charge pump, is converted to an analog signal (O to 5
V) and output from the PHA pin. Then, the signal is converted
to a direct current voltage by a laglead type loop filter. The
capacity of D201 and D204 is varied by the direct current
voltage to keep the VCO oscillator frequency 19.2MHz.

The stabilized 19.2MHz oscillator signal is taken from the LPF
output, output to IC101 Xin pin, and used as the reference
frequency signal for the transmit main PLL.

Nl o vl
N 5 a
Ul g e
N A"}
)]
°:§ ‘2; S
! 2 2
0sC xﬁ‘“ L203 c219 D202 L204
Q201 - I 8’
ol =
— N ~ o
8 o ~ S 8 UI
c214 9 N g
p———
Qz02
m
~ '} BUFF| w m o o
53 &7 laMp| 33 33 & -3 TX19. 2LD
o [#] [+ 1 o [8) () N% @
o
[+ 4
el MODULAT 10N
L — [C105(BO)
c204
J
R201 oL '  R203 R202 R209
1 \
20 1 L
[a} [-"g [ E < B = q <
SHBEIIEEGE : 2
~ iczor | > & = 3 2 g I ed
~ on 21
ST L] | 8 58w - -8 & X m R
- N o s O B € D o L
O 0 h > € & % & o % o =
T | u rrr
1 J, 10
- 5C
o 0
ol 8§ [C202(STROBE) 1C4(Q4)
N 0]
o (3}
I 1IC101(DT) 1C202(DATA) CN3(DP)
L1205 Cois IC101(CK) 1C202(CLOCK) CN3{CP)
- R - 18 IC101 (XIN)
<L 3l 3

L201

[C202(REF1)

Fig.2 Transmit reference PLL circuit
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CIRCUIT DESCRIPTION

(3) Receive reference PLL circuit

The receive reference PLL circuit produces the reference
frequency signal (19.2MHz) for the receive PLL (first and
second local oscillator), and consists of 1C202, X202, Q204,
and Q241.

The VCQ contains a no-adjustment type crystal oscillator circuit
(based on a Colpitts circuit) consisting of Q240 and X202 and
varicap D240 for changing the oscillator frequency by direct
current voltage.

The signal generated by the VCO is fed to the buffer amplifier
Q241. The signal then goes to a "pi* type LPF to remove
unwanted harmonic components. The resulting signal goes
to the fractional N type single-chip PLL IC (IC202), and the
phase of the divided frequency (200kHz) is compared with that
of the reference frequency. The phase difference signal enters
the internal charge pump, is converted to an analog signal (0
to 5 V) and output from the PHA pin. Then, the signal is

X202

converted to a direct current voltage by a laglead type loop
filter. The capacity of D240 is varied by the direct current
voltage to keep the VCO oscillator frequency 19.2MHz.

The stabilized 19.2MHz oscillator signal is taken from the LPF
output, output to IC101 Xin pin, and used as the reference
frequency signal for the receive PLL (first and second local
oscillator). The impedance is converted by emitter follower
amplifier Q115. The resulting signal passes through the "pi"
type LPF and goes to the receive PLL reference output pin
CN102.

The unlock signals for the transmit reference PLL circuit and
receive reference PLL circuit are output from pin 18 (LOCK) of
IC201 and IC202. The two unlock signals are ANDed, and the
reference PLL unlock signal (LDS) is sent from CN3 to the
control unit.

L241 C243 E?}O

C246
)
1
R245

R247
FAA—Y
coat
1t
3

10—

[

FREQUENCY
CONTROL

245

D240

t#]

R243 R242 R240

=

255
cas52
RN

RF |-

CLOCK ¥DD
DATA TEST
STROBELOCK

VECP  PHP b

REPI PH!

VSSA
cz244

R145

c242 R2a1

c240
—H—

AUXI  PHA

RA

—=r

+—{vss

c257
+——th

-4 RFI VDDA

‘0 Ras3

1

Q15

]

I —

CHN102

[

c14l L206
18 R

L201 1C201(REF{) ¢ T
I1C201 (STROBE) 1C4(Q4)

IC101(DT) [C201(DATA) CN3I(DP)
1C201(CLOCK) 1C101{CK) CNA{CP)

R146
c223
cz224

%

Fig.3 Receive reference PLL circuit

{(4) Transmit main PLL circuit

The transmit main PLL circuit generates the transmit frequency
signal. This circuit consists of a clap type oscillator VCO
consisting of Q1 and Q2 and single-chip PLL IC {IC101). When
transmitting 450.0000 MHz to 464.995 MHz, the Q2 VCO
oscillates and Q1 stops. The switching operation is performed
by controlling switching transistors Q3, Q4, and Q5 using the
output Q1from shift register 1IC4,

The signal generated by Q1 or Q2 is fed to buffer amplifier Q6.
Q6 provides isolation, and the signal goes to the high frequency
amplifiers Q9 and Q107. Q107 amplifies the signal to the level
required for the internal prescaler in IC101. Unwanted
harmonic waves are removed by the "pi" type two-step LPF,
and the resulting signal is input to IC101 Fin pin. IC101 divides

the VCO oscillator signal input to Fin and the transmit PLL
reference signal (19.2MHz) input to Xin by the divide ratio,
and the phase is compared with the 12.5kHz comparison
frequency. The phase difference signal detected by phase
comparison enters the internal charge pump, is converted to
an analog signal (0 to 5 V) and output from the Do pin.

The analog signal output from the Do pin is converted to a
direct current signal by the laglead type loop filter. The direct
current signal is applied to varicap D1, D3, D2, D4 to lock the
VCO oscillator frequency with the desired oscillator frequency.
The direct current signal passes through the 1C109 operational
amplifier and buffer amplifier, and is output from CN3 as the
voltage signal (CVT) for monitoring the transmit main PLL lock
voltage.
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Fig.4 Transmit main PLL circuit

(5) Driver circuit

The driver circuit amplifies the transmit frequency signal
generated by the transmit main PLL circuit to the level required
for input to the final unit (X56-303 B/3). The driver circuit
consists of high frequency amplifier Q8, high frequency switch
D7, D10, high frequency amplifier Q13, high frequency amplifier
Q14, direct current amplifier Q17, and switching elements Q18,
Q203, Q8, Q16, Q10, Q12, and Q11.

When the transmit main PLL is locked, the IC101 LD pin goes
"H", and the collector of Q17 goes "L". The collector of Q18
goes "H", the collector of Q203 goes "L", and the collector of
Q8 goes "H". The logic is the opposite to the logic when the
transmit main PLL is unlocked.

The transmit main PLL lock signal is output to CN3 as a signal
"LDT" from the collector of Q18. This signal is used for the
CPU in the control unit to monitor the lock state of the transmit
main PLL. (See the control unit circuit description.)

When the collector of Q8 goes "L", Q16 turns "ON" and Q11
turns "OFF" regardless of whether the base voltage of Q10 is
"H" or"L". Therefore, the power 8T for the drive is not provided.
When the circuit is unlocked, it is protected to inhibit
transmission.

The transmitter operation is controlled according to the data
sent from the CPU in the control unit to shift register IC4. When
IC4 pin 5 Q2 is "L" and the collector of Q8 is "H" (the transmit
main PLL is locked), Q16 and D10 turn "OFF" and Q12 and
Q11 turn "ON", 8T is supplied to the drive stage, D7 turns
"ON", and the transmit signal is sent to Q13.

The transmit signal level input to Q13 is about 0 dBm. Q13
amplifies it by about 10 dB, and Q14 also amplifies it by about
10 dB. 20 dBm (about 100 mW) is output from drive output
connector CN1.

13
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(6) Modulation level adjustment circuit

The modulation level adjustment circuit adjusts the modulation
signal level and provides specified modulation. It consists of
IC105, IC3, IC100, and 1C203.

IC3 is an electronic volume IC. The signalling frequency
change adjustment, signalling modulation balance adjustment
{transmit reference PLL and transmit main PLL are modulated
at the same time to provide flat modulation characteristics),
maximum sound frequency change, and the reference voltage
setting for transmission power adjustment can be performed

Fig.5 Driver circuit

for each transmit frequency and for each channel using the
FPU (KPG-47D) and a personal computer.

IC105 is a modulation signal summing amplifier (A/2) (sums
the sound signal and the signalling signal whose batance is
adjusted and modulates the transmit main PLL) and a signalling
signal amplitude fine-adjustment amplifier (B/2).

IC203 is a DC amplifier that fine-adjusts the transmission power
reference voltage generated by IC3. The "PC" signal is output
to the final unit from connector CN.
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Fig.6 Modulation level adjustment circuit
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(7) Other circuits

C41

F—r—s

in another set, it is not necessary to adjust it again.
IC1, I1C2, IC103, 1C108, and IC110 are three-pin constant-

IC106 is an EEPROM. The transmit adjustment data adjusted i i’ ) ,ﬂ] .
for each unit is written into the EEPROM. If the unit is installed JL; l o
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Fig.7 Other circuits
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c127

Filanl Unit

The final unit (X56-303 B/3) amplifies the transmission power
to a specified level. This unit consists of (1) transmission power
amplifier, (2) harmonic wave elimination circuit, {3) progressive
wave power/reflected wave power detection circuit, (4) APC
circuit, (5) abnormal temp. Detection circuit, and (6) common
mode unwanted radiation prevention circuit.

(1) Transmission power amplifier

The transmission power amplifier IC301 uses a power module TOWER
S-AUS0M for portable transceivers to improve its efficiency. MODULE
Driver output CN1 of the transmit unit is fed to CN301 of the Ic3o1
final unit through a coaxial cable, and enters pin 1 of ! 4
transmission power amplifier IC301 through a 5dB attenuator. —_—— -}_r\ —+
The transmission power amplifier IC301 amplifies the power c3ca R304

CN301 —f Laol

to the level corresponding to the voltage at the power control
pin {pin 2) and outpuis it from the output pin (pin 4).

R303
R30S

Fig.8 Transmission power amplifier

(2) Harmonic wave elimination circuit

L301 L30z2 L303
The harmonic wave elimination circuit is a three-stage "pi” type 1C301 CN30B
Chebyshev type LPF consisting of L301, L302, L303, C307, & ) © ©

C312, C315, and C316. This circuit removes harmonic wave o o i o
components from the transmission power amplified by the l l l l
transmission power amplifier and sends the resulting signal to

the progressive wave power/reflective wave power detection

circuit. Fig.9 Harmonic wave elimination circuit
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(3) Progressive wave power/reflected wave power
detection circuit
The progressive wave powetr/reflective wave power detection
circuit consists of a 1/4 A CM coupling type detection circuit
formed by a strip line and a direct current amplifier IC303. The
CM coupling detection circuit detects a negative voltage
corresponding to a square root of the power values of the
progressive wave and reflective wave. (D306 detects
progressive wave and D308 detects reflective wave.) The
progressive wave voltage FWD is sent to the APC circuit and
control unit in the next stage, and reflective wave voltage REV
is sent to the control unit through CN302. Thirmistor TH301
corrects the thermal characteristics of the detection diode and
keeps the APC function stable within the operation temperature
range. Transmission power passes through the strip line and
is output from CN308.

(4) APC circuit

The APC circuit consists of differential amplifier IC302 and
direct current amplifier Q301. 1C302 places the transmission
power setting voltage PC and progressive wave detection
voltage FWD from the transmit unit to + input and - input, and
outputs voltage Vd amplified according to the difference
between the voltages. (If PC > FWD, Vd increases, and if PC
< FWD, Vd decreases.) The voltage Vd is applied to direct
current amplifier Q301 in the next stage. The voltage is
converted to output voltage Vg to control the power control pin
{pin 2) of the transmission power amplifier IC301. At the power
control pin, the transmission power increases when the voltage
Vg increases, and decreases when Vg decreases. A loop is
formed between transmission power, FWD, Vd, and Vg, and

1C301

‘ DC AMP
, Q301

ICCN302¢(DB)

R302 R307

JC303
o——14

D302, 304 Q305

D301
,-[ VOLTAGE

CONTROL

C3a3a

rl:‘ﬂr—"‘

PAB

TS301

CN302 (8T}
CN302 (PC)

COMPARATOR -

R3LG THao}

CN3ID2(FWD)

R31E
A

R31S

Fig.10 Progressive wave power/reflected wave power
detection circuit

the transmission power converges into the point where the
transmission power setting voltage PC and progressive wave
detection voltage FWD are equal. The transmission power
can be controlled according to the transmission power setting
voltage PC. The +B voltage is applied to the power pin (pin 3)
of the transmission power amplifier IC301 even when the final
unit is not in transmit mode. When the voltage Vg is applied to
the power control pin, the current flows to the power pin of
IC301. In this case, there may be some problems, such as no
isolation of the input and output of IC301. To prevent this
problem, the switching transistors Q304 and Q305 are switched
by transmission power 8T input through CN302 and the Vd
voltage is grounded when transmission is not made.

c318
—A——

R314
D304 ————A\VWN—29

1C303(V+)

;] 5

v+

BO

-1
B+1

1C302

A+Y
V-

— A0
A

Fig-11 APC circuit
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(5) Abnormal temp. detection circuit

The abnormal temp. Detection circuit consists of thermal switch
TS301 and digital transistor Q302. This circuit reduces the
transmission power amplifier function and prevents temp. Rise
to protect the circuits when the final unit temp. Rises excessively
and the circuits cannot be operated safely. This circuit rarely
activate during normal use. When the thermal switch detects
the operating temp., the internal switch of the thermal switch
conducts. When the voltage is applied to the base of Q302,
digital transistor Q302 turns "ON". The collector of digital
transistor Q302 grounds the differential amplifier output voltage
Vd of the APC circuit to reduce transmission power.

{(6) Common mode unwanted radiation prevention circuit
Common mode unwanted radiation prevention circuit. The
TKR-830 has a filter L304 in the power line in the final unit to
reduce unwanted radiation in common mode from the power
cable.

Receiver Circuit

The receiver unit (X55-304) consists of (1) front-end circuit,
(2) narrow IF circuit, (3) wide IF circuit, (4) first oscillator PLL
circuit, (5) second oscillator PLL circuit, (6) base band circuit,
and (7) other circuits.

(1) Front-end circuit

The front-end circuit consists of helical BPF L3, high frequency
amplifier Q7, helical BPF L16, mixer DBM A1, and IF switching
circuit D10. The receive signal coming through CN1 goes to
helical BFP L3. Unwanted signal components are damped
and only the necessary band (about 5MHz) signal is sent to
the high frequency amplifier Q7. The operating point of Q7 is
set to maximize the gain and minimize distortion. The helical
BPF L16 removes the unwanted out-of-band high frequency

CN1

Bx 18

Fig.14 Front-end circuit L23

CURRENT
STEERING

B
TS301
i

Fig.12 Abnormal temp. detection circuit

D302

Q302

DC SW

L304
CB — 1B -
=9
cG T PSG
’L cG CG ~ ], éi’
kR
CN307 .

CN306

Fig.13 Common mode unwanted radiation prevention circuit

components produced by high frequency amplifier Q7 and
unwanted components leaked from the previous circuits, and
sends only the necessary signal to mixer DBM A1. The mixer
DBM A1 mixes the first local oscillator signal generated by the
first local oscillator PLL with the receive signal coming from
the helical BPF L16 to produce a first [F signal (73.05MHz).
The first IF signal is switched to the narrow or wide IF circuit
by the switching diode D10.

f@wz CN3

1»‘@

IF SWITCH

Dlo :LSE
L34

“ ¢85 R1B
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(2) Narrow IF circuit

The narrow IF circuit consists of two-pole MCF XF2, four-pole
MCF XF4, IF amplifier Q25, IF amplifier Q32, FM detection IC
IC7, ceramic filter CF1, and CF3. The unwanted components
of the first IF signal connected to the narrow {F circuit by the
switching diode D10 are removed by the overtone type two-
pole MCF XF2. The resulting signal is amplified by IF amplifier
Q25. Unwanted signal components are further eliminated by
the overtone type tour-pole MCF XF4 to maintain three-signal
characteristics. The first IF signal output from XF4 is ampilified
by IF amplifier Q32 and input to pin 24 of FM detection IC IC7.
The FM detection IC mixes the second PLL local oscillator
signal with the first IF signal to generate a second IF signal
(450kHz). Unwanted components of the second IF signal are
removed by ceramic filter CF1. The resulting signal is amplified
by the IF amplifier in IC7. Unwanted components of the
amplified signal are further removed by ceramic filter CF3 to
improve the two-signal characteristics of the IF stage. The
signal then enters the quadrature detection circuit. The signal

with a phase shifted 90 degrees by phase shift coil L53 is
compared with the original signal waveform to perform FM
detection and generate the base band signal. The base band
signal is output from pin 15 of IC7 and enters the low frequency
amplifier IC11 (A/2 and B/2). The signal amplified by IC11 (A/
2) goes to the YO input of multiplexer IC9 and the V2 input of
electronic volume ICS. The level of the signal that enters V2
of the electronic volume IC is adjusted, the signal passes
through the hysteresis circuit AF switch Q34. The signal goes
to IC7 noise filter input (pin 17), and high frequency components
are removed by a HPF. The signal is noise-detected and
compared, and the noise squelch signal (N-DET) is fed to DC
switch Q36. The voltage signal (RSSI) corresponding to the
IF signal strength from the two second IF amplifiers in IC7 are
compared with the reference voltage set by electronic volume
V4 by the internal RSSI comparator, and the RSSI squelch
signal (C-DET) is output from pin 20 of IC7. C-DET enters DC
switch Q37 and is ANDed with N-DET by DC switch Q38. A
squelch signal (SC) is output from connector CN6.
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(3) Wide IF circuit

The wide IF circuit consists of two-pole MCF XF1, four-pole
MCF XF3, IF amplifier Q24, IF amplifier Q31, FM detection IC
IC8, ceramic filter CF2 and CF4. The unwanted components
of the first IF signal connected to the wide IF circuit by the
switching diode D10 are removed by the overtone type two-
pole MCF XF1. The resulting signal is amplified by IF amplifier
Q24. Unwanted signal components are further eliminated by
the overtone type four-pole MCF XF3 to maintain three-signal
characteristics. The first IF signal output from XF3 is amplified
by IF amplifier Q31 and input to pin 24 of FM detection IC IC8.
The FM detection IC mixes the second PLL local oscillator
signal with the first IF signal to generate a second IF signal
(450kHz). Unwanted components of the second IF signal are
removed by ceramic filter CF2. The resulting signal is amplified
by the IF amplifier in IC8. Unwanted components of the
amplified signal are further removed by ceramic filter CF4 to
improve the two-signal characteristics of the IF stage. The
signal then enters the quadruture detection circuit. The signal
with a phase shifted 90 degrees by phase shift coil L52 is
compared with the original signal waveform to perform FM

RES

R1OI

i

cila

Ll

detection is performed and generate the base band signal.
The base band signal is output from pin 15 of IC8 and enters
the low frequency amplifier IC12 (A/2 and B/2). The signal
amplified by IC12 (A/2) goes to the Y1 input of multiplexer IC
and the V1 input of electronic volume IC9. The level of the
signal that enters V1 of the electronic volume IC is adjusted,
and the signal passes through the AF switch Q35. The signal
goes to IC8 noise filter input (pin 17}, and high frequency
components are removed by a HPF consisting of external CRs.
The signal is noise-detected and compared, and the noise
squelch signal (N-DET) is fed to DC switch Q36. The voltage
signal (RSSI) corresponding to the IF signal strength from the
two second IF amplifiers in IC8 are compared with the reference
voltage set by electronic volume V3 by the internal RSSI
comparator, and the RSSI squelch signal (C-DET) is output
from pin 20 of IC8. C-DET enters DC switch Q37 and is ANDed
with N-DET by DC switch Q38. A squelch signal (SC) is output
from connector CN6. The C-DET signal and N-DET signal
are the same for both the wide and narrow IF circuits. (The
wide and narrow |F circuits do not operate at the same time.)
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(4) First oscillator PLL circuit

The first local oscillator PLL circuit consists of clap type VCO
consisting of Q8 and Q9, fractional N type single-chip PLL IC
IC1, buffer amplifier Q14, and high frequency amplifier Q3,
Q1, Q5, and Q6. The first local oscillator is a lower heterodyne
local oscillator with a receive frequency of 450.0000 to
480.0000 MHz. The VCO oscillator frequency is 376.95 to
406.95 MHz. One of the two VCOs, Q8, covers the range of
376.95 to 391.945 MHz, and Q9 covers the range of 391.95 to
406.95 MHz. One of the VCOs is selected by switching
switching-transistors Q10, Q12, and Q13 by shift register IC3
output Q3.) The signal generated by Q8 or Q9 is fed to buffer
amplifier Q14. The signal is isolated and is sent to high
frequency amplifiers Q3 and Q23. The signal input to Q23 is
amplified to the level required for IC1 prescaler input, harmonic

wave components are removed by a "pi" type two-step LPF,
and the resulting signal goes to pin 5 of IC1. PLLIC IC1 divides
the CN7 receive PLL reference signal 19.2MHz coming from
the transmitter unit and the signal generated by the VCO and
compares phases with a comparison frequency of 12.5 kHz.
The detected phase difference signal is fed to the internal
charge pump, converted to an analog signal (0 to 5 V), and
output from the PHP pin. The analog signal output from the
PHP pin is converted to a direct current voltage by a lag-lead
type loop filter. The capacity of varicaps D2, D3, and D4 is
varied by this direct current voltage to lock the VCO to the
desired oscillator frequency. The signal input to Q3 is amplified
to about 20 dBm by high frequency amplifier Q3, Q1, Q5, and
fed to mixer DBM A1 as a first local oscillator signal.
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(5) Second oscillator PLL circuit

The second local oscillator PLL circuit consists of PLL IC IC15,
crystal oscillator X1, oscillator FET Q21, buffer amplifier Q23,
high frequency amplifier Q15, Q30, Q33, and emitter follower
Q27. The VCO consists of no-adjustment type crystal oscillator
circuit (Q21 and X1) (based on a Colpitts oscillator circuit) and
varicap D9. The signal generated by the VCO is fed to buffer
amplifier Q23. The signal is isolated by Q23 and fed to high
frequency amplifier Q15 and emitter follower amplifier Q27.
High frequency amplifier Q15 amplifies the signal to the level
required for IC15 prescaler input, and outputs it to IC15 Fin
(pin 20). IC15 divides the CN7 receive PLL reference signal
19.2MHz coming from the transmitter unit and the VCO-
generated signal input to Fin and compares phases with a
comparison frequency of 200 kHz. The detected phase

difference signal is converted to an analog signal (0 to 5 V) by
the internal charge pump. The signal is output from the IC15
Do pin, and converted to a direct current voltage by a laglead
type loop filter. The VCO varicap D9 is controlled by the direct
current voltage to lock stably with the desired frequency 72.6
MHz. The signal input to emitter follower amplifier Q27 is
isolated, and moved from the Q27 emitter to high frequency
amplifier Q33, Q30. The signal is amplified to the level required
for FM detection IC OSCI input, and output to the OSCI pin of
each FM detection IC. The unlock detection signals from the
two PLL circuits in the receiver unit are ANDed by IC18, and
the resulting signal is sent to the CPU in the control unit from
CNG6 as receive PLL lock signal LDR.
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Fig.18 Second oscillator PLL circuit

(6) Base band circuit

The base band signal circuit consists of HPF Q26 and Q28,
switching diode D11, and digital transistor Q29. The level of
the base band signal detected by the narrow and wide FM
detection circuits is adjusted by the amplifier (B/2) of IC11,
IC12. The active detection output is selected by Z0 and Z1 of
multiplexer IC6. The amplified base band signal is output to

CN6 from IC6 "Z" pin as the DET signal. The level is adjusted
by the amplifier (A/2) of IC11, IC12 and the active detection
output is selected by YO and Y1 of multiplexer IC6. The sub-
audio band components of the signal output from the "Y" pin
are cut by the HPF of Q26 and Q28, the signal is switched by
the squelch signal by D11 and Q29, and output from CN6 as
the RA signal.
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Fig.19 Base band circuit

(7) Other circuits

The receiver circuit contains an EEPROM (IC10) like the
transmitter circuit. Adjustment data for each unit is written into
the EEPROM when adjustment ends. Therefore, even if the
unit is moved to another set, no adjustment is required. IC2,
IC4, 1C13, IC16, and IC17 form a three-pin constant voltage
power supply IC. Each circuit contains a power supply to isolate
circuits. Q17 is a ripple filter for the power supplied to the first
local oscillator PLL VCO. The RSSI signal for the active wide
or narrow FM detection IC is selected by "X1, X0, X" of the

multiplexer IC6. The signal is output from connector CN6
through the operational amplifier buffer amplifier IC (A/2). 1C3
is a shift register. IC3 switches between the two IF circuit
power supplies and between the second local oscillator PLL
strobe data and the first local oscillator PLL VCO according to
the data from the CPU. Q16, Q18, Q19, Q20, and Q22
compose a switching transistor. It controls power supplies 8CN
and 8CW for the two IF circuits.
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Fig.20 Other circuits
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Control Circuit

The control unit (X53-381) consists of (1) CPU, (2) receive
audio filter circuit, (3) LSD filter circuit, (4) AF PA circuit, (5)
microphone amplifier circuit, (6) noise squelch circuit, (7) display
circuit, (8) channel setting circuit, (9) RS-232C circuit, (10)
external equipment connection circuit, and (11) other circuits.

(1) cPU
The CPU (IC10) is a single-chip microcomputer containing a the control unit, and the display circuit and transfers data to or
1Mbit flash ROM (128k x 8). The firmware can be modified from external devices.

easily. The CPU controls the transmitter unit, the receiver unit,
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(2) Receive audio filter circuit

The receive audio filter circuit consists of operational amplifiers
IC3 and IC5. The RA signal from the receiver unit (receive
audio signal filtered by the receiver unit) passes through the
second HPF (fc=300 Hz) in IC3 (A/2) and the twin T type notch
filter (fo=3 kHz) in IC3 (B/2) to attenuate the signalling signal
components under 300 Hz and prevent leakage of the signalling
signal to the monitor audio. IC15 LFP (fc=3 kHz) cuts the high

frequency noise by low frequency pass characteristics. The
signal passes through the volume adjustment variable resistor
VR301 and goes to the AF PA circuit as the RAF signal. Its
level is adjusted by V1 of electronic volume IC104, the signal
passes through the operational amplifier IC105 (A/2) and is
output from the CN19 D-sub 25-pin connector as the RA signal.
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Fig.22 Receive audio filter circuit
(3) LSD filter circuit
The IC11 LSD filter circuit is a pre-filter required to process the
receive signal LSD (low speed data) by CPU IC10 for future v IC10(LSDIN)
upgrading. The TKR-830 does not use it.
- LPF
-
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Fig.23 LSD filter circuit
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(4) AF PA circuit
The IC8 AF PA circuit is an AF amplitier tor driving speakers to POWER AMP

ics
monitor receive audio signals. The 4W audio output can be § zyg 5-:.: ; @ E 9 [é
provided to the external speakers when power supply voltage - T . o
13.8 V/4 ohms is supplied by the 15-pin test connector - X ,
"SPO.SPG" on the rear panel. The output impedance of the CN2 (PAR) [ 5 i cRiTiSFe
internal speaker is adjusted to provide an audio output of about ol B - Cc59
0.2 W when the internal speaker installed on the TKR-830 front I G ? 2 °
panel is used. l i « S
5 & CN20 (SPO)
0
cs2 e
L e | [+
o Y =
oF 2 81

CN1T(VLO) Q2

Fig.24 AF PA circuit

(5) Microphone amplifier circuit

The display circuit contains 7-segment LED D212, D213
(orange: see page 9), D203 (green: power supply), D201 (red:
transmission), D202 (green: busy), two-color LED D210 (green:
internal/red: external reference state) to display channels and
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Fig.25 Microphone amplifier circuit
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(6) Noise squelch circuit

The noise squelch circuit in the control unit is a pulse count
type noise squelch circuit designed for future upgrading. The
operational amplifier IC2 (A/2) HPF and IC2 (B/2) inverting
amplifier convert high frequency noise components to pulse
signals. The CPU counts the pulses to operate noise squelch.
The TKR-830 does not use this circuit,

(7) Display circuit

The microphone amplifier circuit process the audio signal when
modulating from the local microphone on the TKR-830 front
panel or from the TA pin of the D-sub connector on the rear
panel. It consists of AGC amplifier IC13 (B/2), Q7, HPF IC13
(A/2), amplifier Q4, twin T BEF IC5 (B/2), pre-emphasis/limiter
(B/2), and splatter filter IC4. The audio signal coming from
J201 of the local microphone passes through CN17 pin 25
(MI) and goes to the AGC amplifier IC13 (1/2), Q7. The audio
signal is amplified and the gain is automatically controlled. The
signal is then fed to "XO" of multiplexer IC7. (IC7 is controlled
according to data from the CPU. When the local microphone
is used, "XO" and "X" conduct.) The audio signal input to "X0O"
is output from "X" to the amplifier Q4. Q4 fine-adjusts the
amplitude of the audio signal. The signal passes through the
HPF, twin T BEF, pre-emphasis/limiter, and splatter filter. The
HPF and twin T BEF damp the components under 300 Hz with
the fc=300 Hz high pass characteristics and fo=210 Hz notch
characteristics to prevent blocking by the signalling audio
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Fig.26 Noise squelch circuit

signal. The pre-emphasis/limiter circuit gives the audio signal
of 300 Hz to 3 kHz +6dB/octav frequency characteristics and
emphasizes high frequency to improve the signal-to-noise ratio.
The limiter circuit limits the amplitude. The splatter filter
attenuates high frequency components and prevents spreading
of the occupied frequency bandwidth by the high frequency
audio signal. The splatter filter circuit contains two Chebyshev
secondary filters to provide fc=3 kHz and the damping
characteristics of -24 dB/octave. The audio signal processed
by the microphone amplifier is output from connector CN2 to
the transmitter unit as modulation signal "MOD". When the
signat is modulated from the TA pin of the D-sub 25-pin
connector, the audio signal TA is amplified by the amplifier
IC106 (A/2), and its level is adjusted by V5 of the electronic
volume IC104. The signal passes through "YO", "Y", and "X|"
of multiplexer IC7 and is output to "X". The route of the signal
after "X" is the same as that for the local microphone.
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Fig.27 Display circuit
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(8) Channel setting circuit

The channel setting circuit consists of DIP switch S1, 52, and
multiplexer IC107, IC108. Channels 1 to 32 can be selected
according to the 5-bit data of DIP switch S1, S2 or the 5-bit
data input from the D-sub 25-pin connector. One of the data is

selected for channel setting according to the logic of the I/E
pin of the D-sub 25-pin connector on the rear panel. If VE is
"H", the internal switch is selected. (see page 8) When itis "L",
the external data is selected.
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Fig.28 Channel setting circuit

(9) RS-232C circuit

The RS-232C circuit connects the RS-232C serial port of the
personal computer directly to the TKR-830 to perform FPU
operation. The FPU can also be operated by connecting a
programming cable (KPG-46) to the local microphone on the
front panel. When the D-sub connector on the rear panel is
used, the programming cable is not required. The 232C driver
IC (IC14) changes TTL-232C levels. The FPU (KPG-47D) has

5C

a new transmitter/receiver circuit monitor function
(transmission: transmission progressive power display,
transmission reflective power display, transmit main PLL lock
voltage display; reception: RSS! display, receive main PLL lock
voltage display). Data required for this function is also
transferred through RS-232C. The firmware can only be
modified by the local microphone on the front panel.
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Fig.29 RS-232C circuit

CN19(RXD2)
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(10) External equipment connection circuit

The external equipment connection circuit has CN19 for RS- EC5. CN20 has receive output: RD (signalling + audio), receive
232C: RXD2/TXD2, external modulation input: TD (signalling)/ signal strength output: RSSI, transmit main PLL lock voltage
TA (audio), receive output: RD (signalling + audio)/RA (audio), output: TXCV, receive first local oscillator PLL lock voltage
speaker mute input: SPM, monitor control input: MON, output; RXCV, voltage check output: VC, transmit progressive
transmission input: PTT, squelch output: SC, channel control: power value output: FWD, and reference frequency display
INJEXT SW, and external channel input: EC1/EC2/EC3/EC4/ output: EXTREF.
SA L2
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Fig.30 External equipment connection circuit
(11) Other circuits
IC1, IC86, 1C200, 1C201, and 1C202 form a three-pin constant IC. This IC NANDs the AF mute signal from IC109 and the
voltage power supply IC. It provides power to the contro! unit mute signal SPM from CN19 and turns Q2 "ON" or "OFF" to
circuits. 1C101,1C102, and IC103 form a logic IC used to switch control muting of the input signal of the AF PA. 1C204, 1C205,
the banks of the flash ROM. IC9 is a shift register that shifts and IC206 compose a shift register that controls display
the clock, performs AF mute, and controls the multiplexer IC according to the data from the CPU.
according to the data from the CPU. 1C109 is a NAND logic
X53-(A74) X53-(B/4)
_______________ == !_-_-_-_-_._-_-__._-_._
| I 1C200
I I
| I
| I
CNlTiB g} CN200
| B% l
1
I I
I I
| |
| I
| |
I I
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SEMICONDUCTOR DATA

Microprocessor : MC-8800-804 (Control Unit IC10)

H Pin function

Pin No.| Port name | 1O Function Pin No.| Port name | I/O Function
1~4 |A7~A4 - | Flash memory address bus 49 TES I | Test switch input
5~7 | AD5~AD3 - | Flash memory address & data bus 50 MON I | Monitor switch input
8~11 | A3~AQ - | Flash memory address bus 51 GND - | GND
12 |Vee - |45V 52 [D/A I | NC : D/A switch input
13 [OE Address latch output enable(GND) 53 |V/SC I | NC : Voice scrambler switch input
14 Vss - | GND 54 7CS O | 7-segment LED data strobe
15 |SCS || NC: Scan switch 55 EvC O | Control D/A converter IC data strobe output
16 ESR O | RX shift register data strobe output 56 RESET | Microcomputer reset input (reset active : L)
17 |EVR O | RX D/A converter IC data strobe output 57,58 | X2,X1 - | 14.754MHz (System clock)
18 RXD2 ! Serial interface input 2(ex. PC) 59 DP O | PLL data output
19 [TXD2 O | Serial interface output 2(ex. PC) 60 EPT O | TX PLL data strobe output
20 EPR O | RX PLL data strobe output 61 CP O | PLL clock output
21 LDR I | RX PLL lock detect input 62 |LDT I | TXPLL lock detect input
22 ESC O | Control shift register data strobe output 63 |SCL O | Serial EEPROM clock output
23 RSSI | RSS! level input 64 SDA /O | Serial EEPRON data input/output
24 LSD IN | Low speed data input (QT/DQT/LTR) 65 CK O | Common clock output
25 |CVR I | RX VCO voltage input 66 DT O | Common data output
26 |LDS I | Sub PLL lock detect input 67 |EST O | TX shift register data strobe output
27 CvT I | TX VCO voltage input 68,69 A19,A18 - | Flash memory address bus
28 REV | Reverse power voltage input 70 EVT O | TX D/A convector IC data strobe output
29 |GND - | GND 71 A10 - | Flash memory address bus
30 FWD | Forward power voltage input 72 OE - Flash memory output enable
31 ASQ | Analogue squelch input 73 RD - Flash memory RD bus
32 Avdd - +5V 74 Al7 - Flash memory address bus
33 | AVreft - | +5V 75 CE - | Flash memory chip enable
34 | AVss - | GND 76,77 | A11,A14 - | Flash memory address bus
35 BURST/2/5/| O | Burst/2/5/DTMF output 78,79 NC - | Not used (open)

DTMFOUT 80 |GND - | GND
36 LSD ouT O | Low speed data output(QT/DQT/LTR) 81,82| A9,A8 - | Flash memory address bus
37 | AVref2 - | 45V 83,84 A13,A14 - | Flash memory address bus
38 | AVref3 - | GND 85 |WE - | Flash memory WE bus
39 CS1 I | Channel select 1 86 |Vcc - | +8V
40 | CS2 I | Channel select 2 87,88| A16,A15 - | Flash memory address bus
41 CS3 I | Channel select 3 89,90| A16,A15 - | Flash memory address bus
42 | CS4 I | Channel select 4 91 |[A12 - | Flash memory address bus
43 DSQ I | NC : Digital Squelch input 92 NC - | Not used (open)
44 ENCODE A} | NC : Encoder pulse input A 93~85 AD2~ADO - | Flash memory address & data bus
45 |ENCODEB| | | NC: Encoder pulse input B 96,97 | AD7,AD6 - | Flash memory address & data bus
46 CS5 I | Channel select 5 98,99 GND - | GND
47 |HOOK(RXD) | ! | serialinterface input 1(ex.PC) 100 |NC - | Not used (open)
48 | PTT(TXD) | IO | PTT switch input

Serial interface output 1(ex. PC)
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DESCRIPTION OF COMPONENTS

CONTROL UNIT (X53-3810-10)

CIRCUIT

CIRCUIT

SymeoL | NUMBER DESCRIPTION SymaoL | NUMBER DESCRIPTION

D1 DIODE DET IC104  |IC ELECTRIC VOLUME

D6 DIODE SURGE PROTECT IC105 IC BUFFER

55— oiobt | SURGE PrOTEGT 0106 o BUFFER

D9 DIODE SURGE PROTECT Ic107 _JIC ANALOG SW

D11 DIODE SURGE PROTECT ICioe  |IC ANALOG SW

D13 DIODE SURGE PROTECT ICios  |IC NAND GATE

D15 DIODE SURGE PROTECT IC200 IC 5V AVR

D17 DIODE SURGE PROTECT IC201 IC 5V AVR

D18 DIODE SURGE PROTECT IC202 IC 5V AVR

D20 DIODE SURGE PROTECT iIc204  [Ic SHIFT REGISTER(TX/BUSY)
gg; g:ggg ggggg Egggg IC205 |IC SHIFT REGISTER(7SEG)
553 SIGBE SURGE PROTECT 1C206 IC SHIFT REGISTER(7SEG)
D54 SIGDE SURGE PROTECT Qi TRANSISTOR | DEGITAL SQULCH

D55 BIODE SURGE PROTECT Q2 TRANSISTOR |AUDIO MUTE

D26 DIODE SURGE PROTECT Q3 TRANSISTOR [DET BUFFER

D27 DIODE SURGE PROTECT Q4 TRANSISTOR |BUFFER

D28 DIODE SURGE PROTECT Q5 TRANSISTOR | SQULCH CONTROL

D29 DIODE SURGE PROTECT Q6 TRANSISTOR [SQULCH CONTROL

531 D/ODE~ TSURGEPhOTECT G7 " [TRANSISTOR [AGC

D32 DIODE SURGE PROTECT Q8 TRANSISTOR |HOOK

D200 |VARISTOR |CURRENT PROTECT Qs TRANSISTOR | CLOCK SHIFT

D201 ED T LED Q10 TRANSISTOR |HOOK

D202 LED RX LED Q200 TRANSISTOR |REFERENCE LED SELECT
D203 LED POWER LED Q201 TRANSISTOR |REFERENCE LED SELECT
D207 DIODE SURGE PROTECT Q202 TRANSISTOR |REFERENCE LED SELECT
D208 |DIODE SURGE PROTECT Q203  |TRANSISTOR [REFERENCE LED SELECT
g:?g E’!'E%DE 2:';?:;\‘%0;5% Q204 | TRANSISTOR |REFERENCE LED SELECT
— E6assv sea Q211 TRANSISTOR |REFERENCE MONITER SELECT
D213 LED ASS'Y |7SEG

D214 DIODE SURGE PROTECT

IC1 IC 8V AVR

IC2 IC NOISE AMP

IC3 IC RX AUDIO FILTER

IC4 IC SPLUTTER FILTER

iC5 IC NOTCH FILTER

iC6 iC 5V AVR

IC7 Ic AUDIO SW

IC8 IC POWER AMP

IC9 iC SHIFT REGISTER

IC10 iC u-COM

IC11 IC LPF

IC12 IC RESET IC

IC13 IC AGC, LIMITTER

IC14 IC RS-232C DRIVER

IC15 ic RX AUDIO FILTTER

IC101 IC AND GATE

Ic102  [IC OR GATE

Ic103 [IC NOR GATE




DESCRIPTION OF COMPONENTS

RX UNIT (X55-3040-10)

TKR-830

e NUMBER DESCRIPTION o) NUMBER DESCRIPTION

D1 DIODE,LOCK DETECT, Q24 | TRANSISTOR IF AMP

B2 VARIABLE FREQUENCY CONTROL Q25 | TRANSISTOR IF AMP
CAPACITANCE DIODE Q26 | TRANSISTOR AF AMP

D3 VARIABLE FREQUENCY CONTROL Q27 | TRANSISTOR S5ND LOCAL AMP
CAPACITANCE DIODE Q28 |TRANSISTOR SQ SWITCH

D4 VARIABLE FREQUENCY CONTROL Q29 | TRANSISTOR SQ SWITCH
CAPACITANCE DIODE Q30 | TRANSISTOR 2ND LOCAL AMP

D6 VARIABLE FREQUENCY CONTROL Q31 | TRANSISTOR IF AMP
CAPACITANCE DIODE Q32 | TRANSISTOR IF AMP

D9 VARIABLE FREQUENCY CONTROL Q33 |TRANSISTOR 2ND LOCAL AMP
CAPACITANCE DIODE Q34 [FET SQ SWITCH

D10 | DIODE, IF SWITCH (WIDENARROW) Q35 |FET SQ SWITCH

D11 DIODE, DC SWITCH Q36 | TRANSISTOR OR GATE (SQ CONT)

IC1 IC PLL(1ST LOCAL) Q37 | TRANSISTOR OR GATE (SQ CONT)

IC2 IC AVR Q38| TRANSISTOR NOT GATE(SQ CONT)

iC3 ic LATCH

IC4 IC AVR

IC5 IC DC AMP

IC6 IC AUDIO SWITCH

IC7 iC IFIC

iC8 IC IFIC

IC9 IC ELECTRONIC VOLUME

IC10__[IC EEPROM

IC11__[IC AUDIO AMP

IC12 [IC AUDIO AMP

IC13 [IC AVR

IC14[IC DC AMP

IC15__[IC PLL (2ND LOCAL)

IC16__[IC AVR

IC17_[IC AVR

IC18 __ |IC AND GATE (LOCK DE)

ic19[ic NOT GATE

Qi TRANSISTOR 1ST LOCAL AMP

Q3 TRANSISTOR 1ST LOCAL AMP

Q5 TRANSISTOR 1ST LOCAL AMP

Q6 TRANSISTOR 15T LOCAL AMP

Q7 TRANSISTOR FIRST AMPLIFIER

a8 FET VCO (1ST LOCAL)

Q9 FET VGO (15T LOCAL)

Q10 [ TRANSISTOR VCO SWITCH

Qi2__ | TRANSISTOR VCO SWITCH

Q13 | TRANSISTOR VCO SWITCH

Q14 | TRANSISTOR 1ST LOCAL AMP

Q15 | TRANSISTOR 2ND LOCAL AMP

Qi6 | TRANSISTOR DC SWITCH{NARROW)

Q17 | TRANSISTOR RIPPLE FILTER

Q18 | TRANSISTOR DC SWITCH{NARROW)

Q79 |TRANSISTOR DC SWITCH(NARROW)

Q20 | TRANSISTOR DC SWITCH(WIDE)

Q21 [FET VCO (2ND)

Q22 | TRANSISTOR DC SWITCH(WIDE)

Q23 | TRANSISTOR 2ND LOCAL AMP
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TX UNIT (X56-3030-10)

DESCRIPTION OF COMPONENTS

S MBOL NUMBER DESCRIPTION

D1 VARIABLE FREQUENGY CONTAOL
CAPACITANCE DIODE

D2 VARIABLE FREQUENCY CONTRO
CAPACITANCE DIODE

D3 VARIABLE FREQUENCY CONTROL
CAPACITANCE DIODE

b4 VARIABLE FREQUENCY CONTROL
CAPACITANCE DIODE

D5 VARIABLE MODULATION
CAPACITANCE DIODE

D6 VARIABLE MODULATION
CAPACITANCE DIODE

D7 DIODE RF SWITCH

D8 DIODE CURRENT CONTROL

D10 |DIODE RF SWITCH

D11 |DIODE CUEERNT STEERING

Di2__ | DIODE CUEERNT STEERING

Dioi | DIODE RF SWITCH

D103 [DIODE RF SWITCH

D201 | VARIABLE FREQUENCY CONTROL
CAPACITANCE DIODE

D202 |VARIABLE FREQUENCY CONTRO
CAPACITANCE DIODE

D203 | VARIABLE MODULATION
CAPACITANCE DIODE

D205 | DIODE DET

D206 VARISTOR

CURRENT PROTECT

D207 VARISTOR

CURRENT PROTECT

D240 VARIABLE

CAPACITANCE DIODE

FREQUENCY CONTROU

D301 ZENER DIODE

VOLTAGE CONTROL

D302 DIODE

CURRENT STEERING

D303 SURGE ABS ORBER

SURGE PROTECTOR

D304 DIODE

CURRENT STEERING

D305 DIODE REVERCE CONNECT
PROTECTOR

D306 DIODE DET

D308 DIODE DET

D310 VARISTOR

CURRENT PROTECTOR

D311 VARISTOR

CURRENT PROTECTOR

vaar NUMBER DESCRIPTION
IC201 [ IC PLL

[C202_ [IC PLL

[C203 [IC DC AMP

IC204 |[IC COMPARATOR
iC205_|1C BUFFER
IC301_|IC POWER MODULE
iC302_[1C COMPARATOR
iC303__[IC DC AMP

Qi FET 0SC

Q2 FET OSC

a3 TRANSISTOR DC SWITCH
Q4 TRANSISTOR DC SWITCH
Q5 FET DC SWITCH
Q6 TRANSISTOR BUFF AMP

Q7 TRANSISTOR RIPPLE FILTER
Q8 TRANSISTOR DC SWITCH
Qo TRANSISTOR RF AMP

Q10 | TRANSISTOR DC SWITCH
Qi1 | TRANSISTOR DC SWITCH
Q2 | TRANSISTOR DC SWITCH
Q13 | TRANSISTOR RF AMP

Q14 | TRANSISTOR RF AMP

Qs |FET BUFF AMP
Q16 | TRANSISTOR | DC SWITCH
Q17 | TRANSISTOR DC AMP

Qi8 | TRANSISTOR DC SWITCH
Qfo2 | TRANSISTOR BUFF AMP
Qi06 | TRANSISTOR DUBLER

Q107 | TRANSISTOR RF AMP

Q110 | TRANSISTOR DC SWITCH
Qif1l__ | TRANSISTOR BC SWITCH
Q12 |FET DC SWITCH
Q113 |FET DC SWITCH
Q114 | TRANSISTOR DC SWITCH
Q115 | TRANSISTOR BUFF AMP
Q201 | TRANSISTOR 0SC

Q202 | TRANSISTOR BUFF AMP
Q203 | TRANSISTOR DC SWITCH
Q205 | TRANSISTOR RF AMP

Q206 | FET DC SWITCH
Q240 | TRANSISTOR 0SC

Q241 | TRANSISTOR BUFF AMP
Q301 | TRANSISTOR DC AMP

Q302 | TRANSISTOR DC SWITCH
Q304 | TRANSISTOR DC SWITCH
Q305 | TRANSISTOR DC SWITCH

IC1 iIC AVR

IC2 IC AVR

IC3 Ic ELECTRIC VOLUME
IC4 IC SHIFT REGISTOR
IC100 IC AVR

IC101 IC PLL

IC103 IC AVR

IC105 iC SUMMING AMP
IC106 IC EEPROM

IC108 IC AVR

IC109 IC BUFFER

IC110 ic AVR




TKR-830
PARTS LIST

+ New Parts. A indicates safety critical components. L: Scandinavia . kusa P:Canada
Parts without Parts No. are nottysupplied. Y: PX (Far East, Hawaii) T: Englanq E: Europe
Les articles non mentionnes dans le Parts No. ne sont pas fournis. ¥: AAFES (Europe) X Australia M. Other Areas

Teile ohne Parts No. werden nicht geliefert.

TKR-830
Ref. No. lAdrress I ,:‘:,',sl Parts No. Description Destination | | Ref. No. |Adrress ::,.& Parts No. Description Destination
TKR-830 D210 B30-0864-05 LED (RE/EXT)GR/INT)
0212213 LA3010B LED ASSY
1 3A * | AB2-0567-03 PANEL {FRONT)
1 CC73GCH1H101J CHIPC 100PF  J
i 38 * | B11-1192-04 FILTER [LED) C2 CK73GB1HE62 CHIPC 5600PF
3 * | B11-1202-04 FILTER {7 SEG) C3 CC73GCHTH101J CHIPC 100PF  J
4 * | Bs2-1010-00 INSTRUCTION MANUAL 4 CK73EB1C105K CHIPC 10UF K
5 CC73GCHTHI01) CHIPC 100PF 4
5 1A * | E23-1115-04 GROUND TERMINALIFINAL)
6 2C * | E30-3343-15 0C CORD 06 CK73GB1H102K CHIPC 1000PF K
7 * | E30-3344-05 DC CORD {ACCESSORY) c7 CK736B1H562J CHIPC 5600PF  J
8 £31-3228-05 LEAD WIRE WITH CONNECTOR &3] CC73GCHIH01 CHIPC 100PF
9 28 ~ | E37-0M2:05 FLATCABLE  {CONT-TX,RX) 9 CC73GCH1H180J CHIPC 18PF
cion CC73GCHTHI01Y CHIPC 100PF  J
10 18 * | E37-0713-05 FLATCABLE  ({TX-FINAL)
" D * |V E37-0715-05 |EAD WIRE WITH CONNECTOR  {25P) t12 CK73FB1E104K CHIPC 0.10UF K
12 36 * 1 E37-0716-05 LEAD WIRE WITH CONNECTOR c13 CC73GCHTH101Y CHIPC 100PF
13 38 * 1 E37-0717-05 LEAD WIRE WITH CONNECTOR {SP) C14 CC73GCHIN330J CHIPC 33PF J
14 2C * | E37.0718-05 LEAD WIRE WITH CONNECTOR {BNC} C15 CK73GB1HS62 CHIPC B600PF
C16.17 CC73GCHTH101 CHIPC 100PF
15 18 * | E37-0719-05 LEAD WIRE WITH CONNECTOR  TX-RX
16 1B * | E37-0720-05 LEAD WIRE WITH CONNECTOR 18 CK73GB1H561K CHIP C 560PF K
17 20 * | E37071105 LEAD WIRE WITH CONNECTOR {15P) C19 CC73GCHIH101J CHIPC 100PF  J
18 3B * | E37-0780-05 LEAD WIRE WITH CONNECTOR 20 CK73GB1H472K CHIPC 4700PF K
19 1B * | E37-0791-15 LEAD WIRE WITH TERMINAL DCl+) 2 CK73GB1E103K CHIPC 0010UF K
cz2 CC73GCHTHIO1) CHIPC 100PF
20 20 FOE-4027-05 FUSE(BLADE) (4A/32V)
21 2 * | F10-2296-04 SHIELDING PLATE  {RX.BACK) 23 CK73EB1C105K CHIPC TO0LF K
22 2C * | F0-2297-04 SHIELDING PLATE  [RX,PARTITION) C24 CK73GB1H331K CHIPC J30PF K
C25 CK73GBIHZ72) CHIPC 2700PF  J
23 18 G02-0576-14 FLAT SPRING C28 CC73GCHIHI01 CHIPC 100PF
24 2C * | G02-0829-14 FLAT SPRING c27 £92-0505-05 CHIP-TAN 10UF  16WV
25 2C * | G02-0831-04 FLAT SPRING (HE.ICAL UPPER)
26 3B * | B13-1653-04 CUSHION {SP; (£28-30 CC73GCHIH101) CHIPC 100PF J
27 3B * | 613-1654.04 CUSHION  {LED} 3 (92-0505-05 CHIP-TAN  10UF  16WV
€32 CK?3GB1H102K CHIPC 1000PF K
28 3B * | 613-1689-04 CUSHION  (MIC) 3334 CC73GCHTH101J CHIPC 100PF
29 3B * | 613-1670-04 CUSHION (V0L TEST] 35 C92-0505-05 CHIP-TAN  10U5  16WV
30 3B * | G13-1703-14 CUSHION (FRONT PANEL)
C36 CK73GBIE103K CHIPC 0010UF K
N * | H10-8612-02 FOAM PACKING MOLD £37-39 CC73GCHTH101) CHPC 100PF
k7] H20-1437-03 PROTECTION COVER Ca0 CK73EB1C105K CHIPC TOUF K
33 * | H5Z-1108-02 ITEM CARTON CASE Ca CC73GCHTH101J CHIPC. 100PF
caz CC73GCHTH380) CHIPC 39FF J
34 1A v | J21-8375-04 HARDWARE FIXTURE
a3 CC73GCHTH101J CHIPC 100PF
3 v | K01-0421-05 HANDLE (ACCESSORY) Ca4 CK73FB1ET04K CHIPC 010UF K
37 3A K29-3002-14 PUSHKNOB  (TEST) c45 CK73GBIH152K CHIPC 1500FF K
38 3B K29-4539-04 KNOB (VOL) (a6 CK73GB1HZ724 CHIPC 2700PF
car CC73GCHTH101Y CHIPC 100PF
39 20 * | N0S-2292-05 HEXAGON BOSS SCREW
A 18 * | N32-3006-45 FLAT HEAD MACHINE SCREW o:} CK73GBIHZ72) CHIPC 2700PF  J
B 3A * | N32-4008-45 FLAT HEAD MACHINE SCREW a3 CK73GBIH102K CHIPC 1000PF K
c 18 N35-3006-46 BINDING HEAD MACHINE SCREW(DC) Cs0 CK73EBTCI05K CHIPC T0UF K
F 1A N67-2606-46 PAN HEAD SEMS SCREW W £o1 * | C92-0728-05 ELECTROLYTIC 470UH  16WV
Cs2 CK73GBIH102K CHIPC 1000PF K
G NG7-3006-46 PAN HEAQ SEMS SCREWW
D 20 NB7-2606-46 BRAZIER HEAD TAFTITE SCREW (5354 * | C92-0726-05 ELECTROLYTICA7UH  25WV
E 18 * | N87-2616-46 BRAZIER HEAQ TAFTITE SCREW L% CK73GB1E103K CHIPC 0.010UF K
56 CK73FBIE104K CHIPC 010UF K
40 1A $79-0401-05 THERMAL SWITCH (5758 CK736B1H102K CHIPC 1000PF K
41 38 707-0347-05 SPEAKER C59 * | C92-0728-05 ELECTROLYTIC47UH  25WV
CONTROL UNIRT (XS3'381 0-1 0) 60 * | C92-0728-05 ELECTROLYTIC 470UH  16WV
Dz01 | B30-2197-05 LED (RE/TX) 61,62 CK73FBIE104K CHIPC 010UF K
D202.203 " | B30-2198-05 LED (GR,BUSY/POWER) £63 CK?3GB1H102K CHIFC 1000PF K
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CONTROL UNIT (X53-3810-10)

PARTS LIST

Ref. No. | Adrress ::,g Parts No, Description Destination | | Ref. No. | Adrress ;‘:r',; Parts No. Description Destinatior -

CB4 CK73FB1E104K CHIPC DI0UF K C205,206 CC73GCH1H101J CHIPC 100PF  J

(65,66 CK73GB1E103K CHIPC 0D010UF K ca07 £92-0505-05 CHIP-TAN 10UF 16WV

67 CK73GB1CB83K CHIPC D 06BUF K C208 CC73GCHIHI0N CHIPC 100PF

68 CK73FB1E104K CHIPC 010UF K C209 CK73GB1H4TK CHIPC 470PF K

69 CK73GB"H222K CHIPC 2200PF K £210 CK73GB1H102K CHIPC 1000PF K

c70 CC73GCH1HE80J CHIPC 68PF J 2N CC736CH1H101 CHIPC 100PF  J

ol CK73GB1E103K CHIFC 0010UF K 212 CK73GB1H102K CHIPC 1000FF K

72,73 CC73GCHIH270J CHIPC 2P €213 CK73GB1H4TIK CHIPC 470PF K

C74,75 CK73GB1H102K CHIFC 1000PF K £214 CK73FF1E3342 CHIPC 0.33UF Z

C78 CK73GB1HZ72d CHIFC 2700PF  J C215 CK73FBIE1D4K CHIPC 010UF K

C77 £92-0519-05 CHIP-TAN 10UF  25WV C218.217 CK73GB1H2724 CHIPC 2700PF J

Cc78 CC73GCHIH121d CHIPC 120PF ) £218 * | CK73G31H562J CHIPC S600PF J

C79-81 £92-0519-05 CHIP-TAN 10UF  25WV C21% CK73EB1C105K CHIPC 10UF K

8283 CK73GB1H102K CHIPC 1000PF K c220221 CK73GB1E103K CHIPC 0010UF K

C84 CK73FBIE104K CHIFC 010UF K 222 CK73FF1E3342 CHIFC 033UF 2

£85-89 CK73GB1H102K CHPC 1000PF K r223 CK73FB1E104K CHIPC 010UF K

€0 CC?3GCHTH101) CHIPC 100PF  J £300-302 CK73GB1E103K CHIPC 0010UF K

Ca1 CK73GB1H102X CHFC 1000PF K €305 CK73GB1E103K CHIPC 0.070UF K

092,93 CC73GCHIH101) CHIPC 100PF  J 306 CK73GB1H102K CHIPC 1000PF K

94 CK73GB1E123K CHIPC 0012UF K 0307 £92-0506-05 CHIP-TAN 10UF 16wV

€% CK73GB1H102K CHIPC 1000PF K CN12 £40-5736-05 FLAT CABLE CONNECTCR 26P

96,97 CC73GCHIH101J CHIPC 100PF  J CN17 £40-5736-05 FLAT CABLE CONNECTOR 26P

c98 CK73GH1H102K CHIPC 1000PF K CN19 | E4D-5960-05 PIN ASSY 30P

(99-102 CC73GCHIHTO0T) CHIPC 100PF  J CN20 E40-5701-05 PIN ASSY 14P

c103 CK73GB1ET03K CHIPC 0.010UF K CN200 £40-5761-05 FLAT CABLE CONNECTOR 26P

c104 CK73GB1H102K CHIPC 1000PF K CN201 E40-5821-03 PIN ASSY BP

C10% £92-0628-05 CHIP-TAN 10UF 10wV CN203 £40-5538-05 PIN ASSY

106 CK73EB1C105K CHIPC 10UF K CN205 £40-570"-05 PIN ASSY 14P

c107 £92-0505-05 CHIP-TAN 10UF  16WV CN300 * | E40-5986-05 PIN ASSY 3P

£108.109 CK?732B1C105K CHIPC 10UF K CN301 E40-570°-05 PIN ASSY 14P

€110 * | CK73GB1H562J CHIPC S600PF J201 E08-0876-05 MODULAR JACK

cm (92-0628-05 CHIP-TAN 10UF 10wV

112,113 * | CK73GB1H562J CHIPC S600PF  J L1-3 140-1015-48 SMALL FIXED INDUCTOR{ 100UH)

c14ns £92-0519-05 CHIF-TAN 10UF  25Wv 15-11 192-0140-05 FERRITE CHIP

C116,117 (£92-0628-05 CHIP-TAN 10UF 10WV L1213 192-0131-05 FERRITE CHIP

C118 * | CK73FBIC05K CHIPC 10UF K X1 L78-0431-05 RESONATOR (14 7456M)

c119 CK73FB1E104K CHIFC 010UF K

€120-125 CK73GB1E103K CHIPC 0010UF K CP200-203 A90-10*6-05 MULTIPLER  47C

€126 CK73FB1E104K CHIFC D10UF K

C127.128 CK73GRIE103K CHIPC 0010UF K il RK73GB1.J824.) CHIP R 820K J 1/16W
Rz RK73GB1J473J CHIPR 47K J 116w

€129 (£92-0519-05 CHIP-TAN T0UF  Z5WV R34 RK?3GB1J223. CHIPR 22K J 11ew

C130-133 CC73GCHTH 01) CHIPC 100PF o RS RK73GB1J824) CHIPR g20K  J 116w

C134 CK73FB1ET04K CHIPC T 0I0UF K R6 RK73GB1J683. CHIPR 68K J 11ewW

C135 €92-0501-05 CHIP-TAN 10UF 10wV

£136 CK73FB"E104K CHIPC 010UF K R7 RK73GB1.223J CHIPR 2K JoHew
A8 RK73GB1J"84) CHIPA 180K J 1/16W

137 CC73GCH1HA70J CHIPC A7PF R9 RK73GB1J183J CHIPA 18K J 116w

£138 CK73FB1H333K CHIPC 0033UF K R10 RK73GB1J103J CHIP R 10K J 116w

€139 CC73GCHIH10M CHIPC 100PF  J AN RK73GB1J474J CHIP R 430K J 118w

£140 CC73GCH1H330J CHIPC KX

C1a1 CK73GB1HS61] CHIPC 560PF A12 RK73GB1.J684J CHIP R 630K J 1/16W
R13 RK73G61J184J CHIPR 180K J1/16W

142 CK73GB1H331K CHIPC 330°F K R14 RK736G81J223J CHIPR 22K J1/18W

€143 * 1 CK73GBIH152) CHIPC 1500PF  J R15 RK73GB1J824J CHIP R 820K J 1/16W

144 CC73GCHIH390J CHIPC 39PF Y R16 RK73GB1J474) CHIP A 40K J 118w

€145 CK73EB1C105K CHIPC 10UF K

146 CX736B1H272) CHIPC 2700PF  J R17 AK73GB1J224) CHIP R 200 J 118w
R18 AK73GB1J561J CHIP R 560 J 116w

C148 CK73GE1H1B2K CHIPC 1800PF K R19 AK73GB1J473J CHIPR 47K J 118w

€155 * | €92-0729-05 ELECTROLYTIC 330UH  25WV R20,21 RK73GB1J184J CHIPR 180K Jo1/16wW

c201 CK73FB1E104K CHIPC D10UF K R22 AK73GB1J274. CHIPR 2206 J 1/18W

202,203 CC73GCHIHI0N CHIPC 100PF J ’

204 CK73FF1E3342 CHIPC 0.33UF 2 R23 RK73GB1J105. CHIPR TOM U 118w
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Ref. No. | Adrress :::,:'s Parts No. Description Destination Ref. No. | Adrress ,:‘:,r, Parts No, Description Destination
R24 RK73GB1J104J CHIPR 100 J 1/16W Rt RK73GB1J473J CHIP R 47K JO1EW
R25 RK73GB1J473J CHIP R 47K JO1/1EW R112,113 RK73GB1J102J CHIPR 10K Jo1ewW
R26 RK73GB1J154J CHIPR 150K Jo/16wW R115-117 RK73GB1J102) CHIPR 10K J 118w
R27 RK73G81J103J CHIPR 10K J 118w R118-120 RK73GB1J473J CHIPR 47K J1/16W
R28 RK73GB1J104 CHIPR 100K J1/16W Rt RK73GB1J563J CHIPR 56K J 1/16W
R?9 RK73GB1J272J CHIPR 27 J 118w R122 RK73GB1J473J CHIPR 47K J /16w
R30,31 RK73G81J334J CHIPR 0K J 118w R124 RK73GB1J274G CHIPR 270K G /16w
R32-39 RK73GB1J102J CHIPR 1.0K J 115w R125 RK73GB1J334J CHIP R 390K JO11EW
R40 RK73GB1J274J CHIP R 270K J /18w R126 RK73GB1J473G CHIP R 47K G 1/16W
R41 RK73GB1J224) CHIPR 220K J /16w R127 RK73GB1J563G CHIPR 56K G 1/18W
R42 R92-0685-05 CHIPR 22 Jo12wW R129 RK73GB1.J103J CHIPR 10K Jo1/18W
R43 RK73GB1J2724 CHIPR 22K J 1716w R130 RK736B1J123J CHIPR 12K J W
R44 RK73GB1J224J CHIPR 2206 J 1/18W R131 RK73G81J104J CHIP R 100K J 1/16W
R45 RK73GB1J274J CHIP R 270K J 1/18W R132 RK73GB1J124J CHIPR 1206 J 1/16W
R46 RK73GB1J332J CHIPR 33K J 11w R133 RK73GB1J103J CHIPR 10K J 11w
R47 RK73GB1J2744 CHIPR 270K J /16w R134 RK73GB1J9634 CHIPR 56K J 16w
Ra8 RK73GB1J473J CHIPR 47K J 1716w R137 RK736B1J473J CHIPR 47K J 118w
R49.50 RK73GB1J1024 CHIPR 10K J 116w R138 RK73GB1J104J CHIPR 100K J 118w
R51.52 RK73GB1J274J CHIPR 270K J 1716w R139 RK73GB1J124J CHIPR 1206 J 1/18W
Ro53 RK73GB1J393J CHIPR 39K Jo1/16W R140,141 RK73GB1J104J CHIPR 100K J 116w
R54 RK73GB1J334J CHIPR 330K J 1/16W R142 RK73GB1J223J CHIPR 22K JoO1/16W
R55 RK73GB1J474) CHIPR 470K J 1/16W R143 RK73GB1J224J CHIPR 2206 J 116w
Ra6 RK73GB1.J823J CHIPR 82K J 1/16W R148 RK73G81J102J CHIP R 10K J 118w
R57,58 RK73GB1J332J CHIPR 33K U 1/BW R147 RK73GB1J471J CHIPR 470 J 1116w
RS9 RK73GB1J384J CHIPR 390K J 1/18W R149,150 RK73G81J102. CHIPR 106 J 11BW
RB0 RK73GB1.J223J CHIP R 22K J1/1BW R151 RK73GB1J471J CHIPR 470 J 1118w
R61 RK73GB1J154. CHIP R 150K J 1/16W R152 RK73G81J102J CHPR 10K J 11BW
R62 RK73GB1J471J CHIP R 470 J 18w R153 RK73GB1J471J CHPR 470 Ji1ewW
R63 RK73GB1J154.) CHIP R 150K J 1/16W R155-167 RK73G81J102J CHIPR 106 J 118w
64 RK73GB1J105J CHIPR oM J 116W R1E3 RK73GB1J102J CHPR 1.0K JOInew
R65 RK73GB1J103J CHIPR 10K J 116w R171-175 RK736B1J102J CHIPR 10K J 1MW
R66 RK73rB2A2R2J CHPR 22 J 110w R179,180 RK736B1J471J CHIPR 470 J1/16W
R67 RK73GB1J1034 CHIPR 10K J 116w R181-184 RK73GB1J102J CHPR 10K J /16w
68 RK73GB1J472J CHFR 47K J 116w R185 RK73GB1J4714 CHIP R 470 J 11w
R69 RK73GB1J473J CHIPR 47K J 16w R186-189 RK73GB1J102J CHIPR 10K J 11BW
R70 R{73GB1J102J CHIPR 10K J1/16W R200 RK73FB2ZA3314 CHIPR 330 J 110w
R71-75 RK73GB1.J473J CHIPR 47K J 1w R201,202 RK73FB2A221J CHPR 220 Joow
R76-79 R<73GB1J102J CHIP R 10K J 116W R203 R92-1252-05 CHIPR 00HM

R80 RK73GB1J222. CHIPR 22K J 116w R204 RK73GB1J102J CHIPR 10K J 1/16W
R81 RK73GB1J564J CHIP R 560K J 116W R205 RK73GB1J631. CHIPR 680 JOBwW
R82 RK73GB1J224. CHIPR 22000 1/16W R206 RK73GB1J102J CHIP R 10K J 116w
R83-86 RK73GB1J103J CHIPR 10K J 1/16W R207 R92-1279-05 CHIP R 33 J oW
R87 RK73GE1J473J CHIPR 47K J 116w R208,209 RK73GB1J102J CHIPR 106 J 16w
fi8s RK73GB1J122J CHIPR 126 J 1/16W R210 RK736B1J683. CHIP R 68K J116W
R89 R92-0670-05 CHIPR 0 OHM R211,212 RK73GB1J274G CHIPR 270K G 1/16W
R30 RK73GB1.J472) CHIPR 47K J 116w R213 RK735B1J184) CHIPR 180K Jonsw
R91 RK73GB1J103J CHIPR 10K J /16w R214 RK73FB2A221J CHIPR 220 Joow
R92.93 RK73GB1J122) CHIPR 1.2K J 116w f215 RK73FB2A331J CHPR 330 J 110w
R4 R92-1252-05 CHIPR 0 OHM P216 RK73FB2A472J CHIPR 476 J 0w
R35 RK73GB1J122J CHIPR 12K J 1/16W R235-237 R92-1213-05 CHIPR 100 Jow
R36 RK73GB1J102J CHIP R 106 J 116w P300 RK735B1J101J CHIP R 100 J 1716w
£97,98 RK73GB1J474J CHIPR 470K J 116w R301 R92-1252-05 CHIPR 00HM

R99,100 RK736B1J224J CHIP R 20K J 1/18W R302 RK73GE1J101J CHIPR 100 J 118w
R°01 RK73G81J102J CHIPR 10K J 116w R303,304 RK73GB1J102J CHIPR 10K J 118w
102,103 RK73GB81J473J CHIP R 4K Jiew f1305,306 RK?73GB1J473J CHIP R 47K J 1w
04 RK73GB1.J224J CHIPR 20K J 116w R307-312 RK73GB1J102J CHIPR 10K J 1716W
R105 RK73GB1J473J CHIPR 47K J1/16W R313-318 RK73GB1J473J CHIPR 47K J 1/1BW
R*06 RK73GB1J224) CHIPR 20 J 1/16W R319 RK73581J102J CHIPR 10K J 116w
R'07-109 RK73GB1J473J CHIPR 47K J 118w R323 RK73GB1.J4734 CHIPR 47K J116W
R110 RK736B1J102J CHIPR 100 J 1/16W R324 RK73GB1J102J CHIPR 10 J 1/16W
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R325 RK73GB1J103J CHIPR 10K J 116w Rx UNIT (X55-3040—1 0)
R326 RK73GB1J473J CHIPR 47K J 1/16W C1 CC73GCH1HO30C CHIPC 30PF C
R327 RK73GB1J474J CHIPR 470K J 1/16W C2 CK73GB1H102K CHIPC 1000PF K
R328 RK73GB1J2R2J CHIPR 22 J 1/16W C3 CK73GB1H471K CHIPC 470PF K
R331 RK73GB1J103J CHIPR 10K J 1/16W C4 CK73GB1H102K CHIPC 1000PF K

() CK73GB1H103K CHIPC 0.010UF K
VR201 R12-6423-05 TRIMMING POT.(10K)
VR301 R05-3442-05 POTENTIOMETER(10K) C6 CK73GB1H102K CHIPC 1000PF K

C7 CK73GB1H471K CHIPC 470PF K
S1.2 $79-0421-05 DIP SWITCHES 8 (€92-0002-05 CHIP-TAN 0.22UF  35WV
S200 $40-2441-15 PUSH SWITCH €9 (€92-0633-05 CHIP-TAN 22UF 10WV

C10 * | C92-0545-05 CHIP-TAN 22UF  63WV
D1 HSMB8BAS DIODE
D6-9 DA204U DIODE tnm CK73GB1H471K CHIPC 470PF K
D1 DA204U DIODE C12 CC73GCH1HO070D CHIPC 70PF D
D13 DA204U DIODE C13 CC73GCH1H2R5C CHIPC 25PF  C
D15 DA204U DIODE C14 €92-0001-05 CHIP-C 0.1UF  35WV

C15 CC73FCH1HO60D CHIPC 6.0PF D
D16 158355 DIODE
D17.18 DA204U DIODE C16 CC73GCH1H080D CHIPC 80PF D
D20-32 DA204U DIODE C17 CC73FCH1H120J CHIPC 12PF J
D200 * | MINISMDC075-02 VARISTOR C18 CK73GB1H103K CHIPC 0.010UF K
D207-209 DA204U DIODE €19,20 CK73GB1H471K CHIPC 470PF K

c21 CC73FCH1HO50C CHIPC 50PF C
D214 DA204U DIODE

C22 CK73GB1H102K CHIPC 1000PF K
IC1 NJM78LOBUA IC (VOLTAGE REGULATOR/ +8V) €23 CC73GCH1HO20C CHIPC 20PF  C
IC2-5 NJM4558E IC (OP AMP X2) C24 CC73GCH1H101J CHIPC 100PF  J
IC6 NJM78LOSUA IC (VOLTAGE REGULATOR/ +5V) €25 CC73FCH1H100D CHIPC 10PF D
IC7 BU4053BCF IC (AUDIO SWS SW) C26 CK73GB1H471K CHIPC 470PF K
IC8 LA4422 IC (POWER AMP)

C27 CK73GB1H102K CHIPC 1000PF K
IC9 BU4094BCFV IC (8bit SHIFT/STORE REGISTER) C28 CK73FB1E104K CHIPC 0.10UF K
IC10 * | MC-8800-804 IC (MICROPROCESSOR) 30,31 CK73GB1H471K CHIPC 470PF K
IC11 NJM4558E IC (OP AMP X2) €32 CC73FCH1H080D CHIPC 80PF D
IC12 RH5VL42C IC (REGULATOR) €33 CC73GCH1H220J CHIPC 22PF J
1IC13 NJM4558E IC (OP AMP X2)

€34,35 CK73GB1H102K CHIPC 1000PF K
IC14 ADM232LAR IC (RS-232C DRIVERS/RECEIVERS) C36 CK73GB1H471K CHIPC 470PF K
IC15 NJM4558E IC (OP AMP X2) C38 CC73GCH1H101J CHIPC 100PF J
1C101 TC7S08FU IC (2INPUT AND GATE) €39 CC73GCH1H150J CHIPC 15PF J
1C102 TC7S32FU IC (2INPUT OR GATE) C40 CC73FCH1HO80D CHIPC 80PF D
1C103 TC7S02FU IC (2,INPUT NOR GATE)

tan CK73GB1H102K CHIPC 1000PF K
IC104 M62364FP IC (D/A CONVERTER) C42 CK73FB1E104K CHIPC 0.10UF K
1C105,106 NJM4558E IC (OP AMP X2) €43 CC73FCH1H100D CHIPC 10PF D
1C107,108 BU4053BCF IC (ANALOG SW) Caa CC73FCH1HO70D CHIPC 70PF D
IC109 TC7S00FU IC (NAND GATE) (45,46 CK73GB1H102K CHIPC 1000PF K
1C200-202 NJM78LOSUA IC (VOLTAGE REGULATOR/ +5V)

Ca7 CC73FCH1HO70D CHIPC 70PF D
1C204-206 BU2114F IC (LED DRIVER) C48 €92-0628-05 CHIP-TAN 10UF 1wV

a9 CC73GCH1HORSC CHIPC 05PF C
Q1 * | DTC144EUA DIGITAL TRANSISTOR €50 CC73FCH1H1000 CHIPC 10PF D
Q2 DTC363EK DIGITAL TRANSISTOR 51,52 CK73GB1H102K CHIPC 1000PF K
Q3 2SC4081(R) TRANSISTOR
Q4 28C2712(Y) TRANSISTOR €53 (€92-0628-05 CHIP-TAN 10UF 10wV
[05) * | DTC144EUA DIGITAL TRANSISTOR C54 CK73GB1H102K CHIPC 1000PF K

€55 CK73GB1H103K CHIPC 0010UF K
Q6 DTC114EUA DIGITAL TRANSISTOR C57 CC73GCH1HORSC CHIPC 0SPF C
Q7 2SD1757K TRANSISTOR €58 CK73GB1H102K CHIPC 1000PF K
Q8 DTC114EVA DIGITAL TRANSISTOR
Q9 25C4215(Y) TRANSISTOR 60,61 CK73FB1E104K CHIPC 010UF K
Q10 DTA144EUA DIGITAL TRANSISTOR C62 CK73GB1H102K CHIPC 1000PF K

€63 CK73GB1H103K CHIPC 0.010UF K
Q200,201 * | DTC144EUA DIGITAL TRANSISTOR C64 CK73GB1H102K CHIPC 1000PF K
Q202 DTA114EUA DIGITAL TRANSISTOR €65 CC73GCH1H100D CHIPC 10PF D
Q203 * | DTC144EUA DIGITAL TRANSISTOR
Q204 DTA114EUA DIGITAL TRANSISTOR C66 CK73GB1H471K CHIPC 470PF K
Qzn * | DTC144EUA DIGITAL TRANSISTOR C67 CC73GCH1H150J CHIPC 15PF J

C68 CC73GCH1H080D CHIPC 80PF D
TH1 157-302-65801 THERMISTOR C69 CK73GB1H471K CHIP C 470PF K
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C70 €92-0555-05 CHIP-TAN 0.047UF 35WV £143,144 CK73GB1H103K CHIPC 0.010UF K

tn CC73GCHTHIB0J CHIPC 15PF J C14s CK73GB1E223K CHIPC 0.022UF K

£7273 CK73GB1H102K CHIPC 1000PF K C146-148 CK73GB1H103K CHIPC 0010UF K

€74 CK73GB1H4T1K CHIPC 470PF K G143 CK73FB1E104K CHIPC 010UF K

C75 CC73GCHTH150J CHPC 15PF J C150 (92-0628-05 CHIP-TAN 10UF 10Wv

C76 €92-0001-05 CHIP-C 0.1UF  33WV €151,152 CK73GB1H103K CHIPC 0.010UF K

C77 CK73FB1E104K CHIPC 010UF K C153 CK73GB1H102K CHIPC 1000PF K

(78 CC73GCH1H040C CHIPC 40PF  C (154,155 CK73GB1H103K CHIPC 0.010UF K

c79 CC73GCH1HO8OD CHIPC 80PF D C156 CC73GCH1HO40C CHPC 40PF  C

c&o CK73GB1H102K CHPC 1000PF K C157 CK73GB1H102K CHIPC 1000PF K

c81 CC73GCH1HO20C CHIPC 20F C €158,159 CK73GB1H103K CHIPC 0.010UF K

c82 * | C92-0728-05 ELECTROLYTIC 470UH  16WV 160,161 CK73GB1H102K CHIPC 1000PF K

£83-85 CK73GB1H103K CHIPC 0.010UF K C162,163 CK73GB1H103K CHPC 0.010UF K

e CC73GCH1H470J CHPC 47PF J C164 CK73GB1H102K CHIPC 1000PF K

87 CK73GB1H102K CHIPC 1000PF K €185 £92-0003-05 CHIP-TAN 047UF  25WV

Cas £92-0633-05 CHIP-TAN 22UF 10wy C166 CC?3GCH1HO800 CHIPC 80PF D

C89-91 CK73GB1H103K CHIPC 0.010UF K c167 CK73FBTE104K CHPC 010UF K

€92 CC73GCHTHO40C CHIPC 40PF  C C168 CK73GB1H103K CHIPC 0.010UF K

€93 CC73GCHTHIZO) CHIPC 12PF J C168.170 (£42-0628-05 CHIP-TAN 10UF 10WV

€34 CC73GCHTHO50C CHIPC 50PF  C 1N (£42-0003-05 CHIP-TAN 0.47UF  25WV

C95 CC73GCHTHO40C CHIPC 40PF  C C172.173 CK73FBIE104K CHIPC 0.10UF K

£96,97 CK73GB1H103K CHIPC 0010UF K C174.178 CK73GB1H102K CHIPC 1000PF K

C98 CC73GCHTHZ20J CHIPC 22PF J C176.177 CK73FB1E104K CHIPC 0.10UF K

€99 CK73GBIH103K CHIPC 0.010UF K C178.179 CK73GB1H221K CHIPC 220PF K

€100 CC73GCHTHO50C CHIPC 50F C C180 CK73FB1E104K CHIPC 0.10UF K

c10 CK73FB1E223K CHIPC 0.022UF K C181,182 CK73GB1H221K CHIPC 220PF K

Cro2 CC73GCH1HO20C CHIPC 20PF  C (183-186 CK73FB1E104K CHIPC 010UF K

103,104 CK73GB1H103K CHIPC 0.010UF K C187,188 CK73GB1H102K CHIPC 1000PF K

C105.106 (£92-0589-05 CHIP-TAN 47UF 6.3WV €189,190 CC73GCHIHZT0) CHIPC 27PF J

c107 CK73GB1H471K CHIPC 470PF K £191,192 CK73FBIE104K CHIPC 010UF K

£108-10 CK73GBTH103K CHIPC 0.010UF K €193 CC73GCHIHERDY CHIPC 68PF J

cm CC73GCHTHZZ00 CHIPC 22PF J C194 CC73GCHIHZ20J CHIPC 22PF J

[RFARK] CK73GBTH103K CHIPC 0010UF K C195 CK73GB1H102K CHIPC 1000PF K

cna CK73GB1H102K CHIPC 1000PF K €196 £92-0628-05 CHIP-TAN 10UF 1wV

C115 CK73FB1E104K CHIPC 010UF K 197 CK73GB1H102K CHIPC 1000PF K

C118 CK73GBTHI03K CHIPC 0010UF K £198-200 (£92-0628-05 CHIP-TAN 10UF 10WV

c117 CK73GB1H102K CHIPC 1000PF K C201.202 CK73FB1E104K CHIPC 010UF K

C118-120 CK73GBIH103K CHIPC 0010UF K C203-205 £92-0628-05 CHIP-TAN 10UF 10WV

4] CC73GCHTHO40C CHIPC 40P C C2086 CCT3GCHTHAT0J CHIPC 47PF J

t12z CK73FB1E104K CHIPC 010UF K C207 CK73GB1H471K CHIP C 470PF K

c123 CK73GB1HE62K CHIPC SB00PF K £208 CK73FBI1E104K CHIPC 010UF K

C124 €92-0633-05 CHIE-TAN 22UF 10WV £208 CK73GB1H103K CHIPC 0010UF K

125 CC73GCHIHO50C CHIPC 50 C c210 £92-0633-05 CHIP-TAN 220F 10WV

C128 CK73FB1E104K CHIPC 0.10UF K czn CC73GCH1HO800 CHIPC 80PF D

C1z7 CK73GB1HG62K CHIPC 5600PF K c212 CK73GB1HI03K CHIPC 0010UF K

C128 CC73GCH1HD40C CHIPC 4 OPF c €213 CK73FB1E104K CHIPC 0i0UF K

£129 CK73GB1C393K CHIPC 0033UF K C214 CK73GB1H102K CHIPC 1000PF K

130 CC73GCH1HO50C CHIPC S50PF C 215216 CC73GCHIHZ70d CHIPC 27PF J

Ci3 CK73GBTH103K CHIPC 0010UF K cz17 CK73GB1H4TIK CHIPC 470PF K

C132 CC736CHTHD40C CHIPC 40°F  C 218219 CC73GCHIHZ204 CHIPC 22PF J

€133 CK73GB1H103K CHIPC 0010UF K Ce20 CC73GCH1HO70D CHIPC 7PF D

C134 (92-0633-05 CHIP-TAN 22UF  10WV

€135 CK73GB1H103K CHIPC 0010UF K 1.2 €05-0393-05 CERAMIC TRIMMER CAP{8P)

C136 CC73GCH1HO40C CHIPC 4 OPF C

c137 CK73GB1H103K CHIPC 0010UF K CN1 " | E04-0409-05 RF COAXIAL RECEPTACLE{SMB)
CN2 E04-0154-05 PIN SOCKET

C138 CK73GB1C333K CHIPC 0033UF K CN3-5 E40-5538-05 PIN ASSY

€139 CC73GCHTHO40C CHIPC 40FF  C CNE E40-5736-05 FLAT CABLE CONNECTOR

C140 £92-0001-05 CHIP-C 01UF 35wV CN7 * | £04-0409-05 RF COAXIA|, RECEPTACLE{SMB)

c1a1 CC73GCHTHOB0C CHIPC 50PF C

€142 CK73FB1E104K CHPC 010UF K CH1 * | L72-0956-05 CERAMIC FILTER CFWCA5QF
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CF2 * | L72-0953-05 CERAMIC FILTER CFWC450D R1 RK73GB1J105J CHIPR 1.0M J 1/16W
CF3 * | L72-0956-05 CERAMIC FILTER CFWC450F R2 RK73GB1J183J CHIPR 18K J 1/16W
CF4 * | L72-0953-05 CERAMIC FILTER CFWC450D R3.4 RK73GB1J473J CHIPR 47K J 1/16W
R5 R92-1252-05 CHIPR 0 OHM
L1 * | L34-4523-05 AIR-CORE COIL R6 RK73GB1J223J CHIPR 2K J 1/16W
L2 * | 140-1098-76 SMALL FIXED INDUCTOR(1UH)
L3 * | L79-1529-05 HELICAL BLOCK 450-480MHZ R7 RK73GB1J470J CHIPR 47 J 1/16W
L4 * | 140-1098-76 SMALL FIXED INDUCTOR(1UH) R8 R92-1252-05 CHIPR 0 OHM
L5 L40-1875-34 SMALL FIXED INDUCTOR(18NH) R9 RK73GB1J560J CHIPR 56 J 1/16W
R10 RK73GB1J222J CHIPR 2K J 116W
6,7 * | L40-1098-76 SMALL FIXED INDUCTOR(1UH) R1 RK73GB1J102J CHIPR 10K J 1/16W
L8 * | L34-4524-05 AIR-CORE COIL
L9 * | 140-1098-76 SMALL FIXED INDUCTOR(1UH) R12 RK73GB1J222J CHIPR 22K J 1/16W
L10 * | L34-4524-05 AIR-CORE COIL R16,17 RK73GB1J222J CHIPR 2K J 1/16W
m * | L40-1098-76 SMALL FIXED INDUCTOR(1UH) R18,19 RK73GB1J103J CHIPR 10K J 1/16W
R20 RK73FB2A100J CHIPR 10 J 110w
L12 L40-1575-34 SMALL FIXED INDUCTOR(15NH) R21 RK73GB1J272J CHIPR 2K J 1/16W
L13 L40-1875-34 SMALL FIXED INDUCTOR(18NH)
114,15 * | L40-1098-76 SMALL FIXED INDUCTOR(1UH) R22 RK73GB1J102J CHIPR 10K J 1/16W
L16 * | 179-1528-05 HELICAL BLOCK 450-480MHZ R23 R92-0670-05 CHIPR 0 OHM
L17 * | L40-1098-76 SMALL FIXED INDUCTOR(1UH) R24 R92-1252-05 CHIPR 0 OHM
R25 RK73FB2A100J CHIPR 10 J 110w
L18 L40-1005-34 SMALL FIXED INDUCTOR(10UH) R26 RK73GB1J101J CHIPR 100 J 1/16W
L19 L40-1575-34 SMALL FIXED INDUCTOR(15NH)
L20 L40-1005-34 SMALL FIXED INDUCTOR(10UH) R27 R92-0670-05 CHIPR 0 0HM
121,22 140-1875-34 SMALL FIXED INDUCTOR(18NH) R29 RK73GB1J823J CHIPR 82K J 1/16W
L23 140-1575-34 SMALL FIXED INDUCTOR({15NH) R30 RK73GB1J101J CHIPR 100 J 1/16W
R31 RK73GB1J470J CHIPR 47 J 1/16W
L24 L40-1005-34 SMALL FIXED INDUCTOR(10UH) R32 RK73GB1J101J CHIPR 100 J 1/16W
L25 L40-1085-34 SMALL FIXED INDUCTOR(100NH)
L26 140-1295-34 SMALL FIXED INDUCTOR(1 2UH) R33 R92-1252-05 CHIPR 0 OHM
L27 * | L34-4528-05 col R35 RK73GB1J470J CHIPR 47 J 1/16W
L28 * | L34-4529-05 coiL R36 R92-1252-05 CHIP R 0 OHM
R37,38 R92-0670-05 CHIPR 0 0HM
L29 L40-1005-34 SMALL FIXED INDUCTOR(10UH) R39 RK73GB1J101J CHIPR 100 J 1/16W
L30 140-3385-34 SMALL FIXED INDUCTOR(330NH)
L31 * | 134-4528-05 col R40 R92-1252-05 CHIPR 0 OHM
L32 * | L34-4529-05 coiL Ra1 RK73GB1J271J CHIPR 270 J 1/16W
L33 140-2285-34 SMALL FIXED INDUCTOR(220NH) R42,43 R92-1252-05 CHIPR 0 OHM
R44 RK73GB1J470J CHIPR 47 J 1/16W
134,35 140-1085-34 SMALL FIXED INDUCTOR(100NH) R45 RK73GB1J103J CHIPR 10K J 1/16W
136,37 L40-1005-34 SMALL FIXED INDUCTOR(10UH)
L38 * | L34-4528-05 coiL R46 RK73GB1J472J CHIPR 47K J 1/16W
L39 * | L34-4529-05 coi R48 RK73GB1J470J CHIPR 47 J 1/16W
L40 * | L34-4528-05 coiL R49 RK73GB1J271J CHIPR 270 J 1/16W
R50,51 RK73GB1J222J CHIPR 22K J 1/16W
L4 * | L34-4529-05 coi R53,54 RK73GB1J103J CHIPR 10K J 1/16W
L42 140-1005-34 SMALL FIXED INDUCTOR(10UH)
143 * | L34-4528-05 coiL RS5 RK73GB1J222J CHIPR 2K J 1/16W
L44 * | L34-4529-05 coiL R56 RK73GB1J223J CHIPR 22K J 1/16W
L45 140-1085-34 SMALL FIXED INDUCTOR(100NH) R57 RK73GB1J101J CHIPR 100 J 1/16W
R58 RK73GB1J472J CHIPR 47K J 1/16W
L46 L40-1005-34 SMALL FIXED INDUCTOR({10UH) R59,60 RK73GB1J221J CHIPR 220 J 1/16W
L47 140-1085-34 SMALL FIXED INDUCTOR(100NH)
L48 140-1005-34 SMALL FIXED INDUCTOR(10UH) R61 RK73GB1J472J CHIPR 47K J 1/16W
149,50 140-1875-34 SMALL FIXED INDUCTOR{18NH}) R62 R92-1252-05 CHIPR 0 OHM
L51 140-3985-34 SMALL FIXED INDUCTOR(330NH) R63 RK73GB1J184J CHIPR 180K J 1/16W
R64 RK73GB1J101J CHIPR 100 J 1/16W
152,53 * | L34-4530-05 coiL 455KHZ R65 RK73GB1J102J CHIPR 10K J 1/16W
L54 140-3985-34 SMALL FIXED INDUCTOR(330NH)
L55 L40-6875-34 SMALL FIXED INDUCTOR(68NH) R66 RK73GB1J103J CHIPR 10K J 1/16W
L56 L40-1075-34 SMALL FIXED INDUCTOR(10NH) R67,68 RK73GB1J821J CHIPR 820 J 1/16W
L57 192-0131-05 FERRITE CHIP R69,70 RK73GB1J103J CHIPR 10K J 1/16W
R71 RK73FB2A150J CHIPR 15 J /10w
L58 L40-1575-34 SMALL FIXED INDUCTOR(15NH) R72 RK73GB1J100J CHIPR 10 J 1/16W
X1 * | L77-1753-05 CRYSTAL RESONATOR(72 6MHZ) R73,74 RK73GB1J331J CHIPR 330 J 1/16W
XF1 * | L71-0510-05 MCF (7.5K) R75 R92-1252-05 CHIPR 0 OHM
XF2 * | L71-0511-05 MCF (3 75K) R76 RK73GB1J182J CHIPR 18K J 1/16W
XF3 * | L711-0527-05 MCF (73.05MHZ 8 5K} R77 RK73GB1J470J CHIPR 47 J 1/16W
XF4 * | L71-0528-05 MCF (73.05MHZ 4.25K) R78 RK73GB1J103J CHIPR 10K J 1/16W
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R79 RK73681J102J CHIPR 10K J 116w R140 RK73GB1J103J CHIPR 10K Jo11ew
RA0 RK73GB1J122J CHIP R 120 J 1/18W R141 RK736B1J221) CHIPR 220 J1/1BW
RA1 RK73GB1J103J CHIPR 10K J /16w R142 RK73681J100. CHIP R 10 J 1w
RS2 RK73FB2A220J CHIP R 22 Joow R143 RK73GB1J680J CHIPR 68 J 1716w
RB3 R42-1252-05 CHIPR 0 OHM R144,145 RK73GB1J101J CHIPR 100 J 1716w
R84 RK73GB1J103J CHIPR 10K JO1BW R146 RK73GB1J221J CHIPR 220 J 1716w
R85 RK73GB14182 CHIPR 18K J 1/18W R147,148 RK73GB1J560J CHIPR 56 J 116w
RBG RK73GB1J391J CHIPR 390 J /16w R149,150 RK73GB1J154) CHIPR 150K J 1/16W
Fi87 RK73GB1J101J CHIP R 100 J /18w R151 RK73GB1J222J CHIPR 22K J /16w
R8s RK73GB1J223J CHIPR 2K J 116w R152,153 RK73GRB1J103J CHIPR 10K J /16w
R89 RK736B1J103J CHIPR 10K J /18w R154,155 RK73GB1J223J CHIPR 22K J 116w
A90 RK73GB1J6814 CHIP R 680 J1/1BW R156,157 RK73GB1J332J CHIPR 33K J 118w
R91 RK736B1J101) CHIPR 100 J 1118w R158 RK73GB1J222) CHIPR 2 J 16W
R92 RK73GB1J681J CHPR 680 J /16w R159 RK73GB1J272) CHIPR 29 ) /16w
R93 RK73GB1J680J CHIP R 88 Jo/18W R160 RK73GB1J222J CHPR 72K J 116w
R94 RK73GB1J101J CHIP R 100 JVIBW R161 RK73G81J272J CHIPR 27K J 16w
R35 RK73GB1J152. CHIP R 15 J /16w R162 RK73681J153J CH:PR 15K J 16w
R96 RK73GB1J470J CHIPR 47 J /16w R163 RK73GB1J123) CHPR 12K J /16w
R97 RK73FBZAZ20J CHIPR 22 Jo/w R164,165 RK73GB81J473) CHIPR 47K Jnew
R38 RK73GB1.J680J CHIPR 68 J 116w R166 RK73GB1J474) CHIPR 706 J 116w
R99 RK73GB1J152) CHIPR 156 J 1/16W R167 RK73GB1J224J CHIP R 20 J 116w
R100 RK73GB1J470J CHIP R 47 J 118w R168 RK73GB1J124J CHIP R 1206 J 1716w
R101 RK73GB1J100J CHIP R 10 J /16w R163 RK73GB1J103J CHIPR 10K J 116w
R102 RK73GB1J680J CHIP R 68 J 118w R170 RK73GB1J124) CHIPR 120K J 116w
R103 RK73GB1J101J CHIPR 100 J 116w R171,172 RK73GB1.J104J CHIP R 100K J 1/16W
R104 RK73GB1J100J CHIP R 10 J 11w R173,174 RK73GB1.J103J CHIP R 10K J 1w
R105 RK 73681680 CHIPR 68 J 1MW R175 RK73681J224) CHIPR 20 J /16w
R108 RK736B1J222. CHIPR 22K J /16w R176-178 RK73GB1.J104J CHIPR 100K J 118w
R107 RK730B1.J564. CHIP R 560K J 1/16W R179 R92-0670-05 CHIPR 0 OHM
R108 RK7356B1.J473J CHIPR 47K J1716W R180,181 RK736B14102J CHIPR 10K J 1718w
R108 RAK73681.1223. CHIPR 2K J 11w R182 R92-0670-05 CHIPR 0QHM
R110 RK73681J10tJ CHIPR 100 J 16w R183 RK73GB1J560J CHIPR 56 J 1718w
RN AK73GB1J222J CHIPR 20K J 116w R184 RK736814102J CHIPR 106 J 1716w
R112 RK73G81J223J CHIPR 22K J /18w R185 RK73G61J180J CHIP R 18 Jo1/18W
R113 RK73GB1J1033 CHIPR 10K J /18w R186 RK736B1J102J CHIPR 10K J 116w
R114 RK73GB1.J394J CHIPR 390K J 171w R187 RK73GB1J180J CHIPR 18 J1/16wW
R115,116 RK73GB1J222J CHIPR 22K J 118w R188-191 R92-1252-05 CHIPR 7 0HM
A117 RK73GB1J1014 CHIP R 100 J /16w R193 RK73FB2A220 CHIPR 2 410w
A118 RK73GB1J104J CHIPR 100K J 1/18W R134 RK73GB1J224J CHIPR 206 J 1/1BW
R119 RK73(GB1.3834 CHIP R 39K J 116w

D1 188355 DIODE
R120 R92-0679-05 CHIP R 0 OHM 02-4 15v283 VARIABLE CAPACITANCE DIODE
R121 RK73GB1J104 CHIPR 00K J1BW 08 15v283 VARIABLE CAPACITANCE DIODE
R122 RK73GB1J101J CHIPR 100 J11EW 09 15V283 VARIABLE CAPACITANCE DIODE
R123 RK736B1J681J CHIPR 680 J 1716w D10 DAN235K DIODE
R124 RK73GB1J223. CHIPR 22K J /18w

D11 DAN202U DIODE
R125 RK73GB1J103J CHIPR 10K J /18w
R126 RK73GB1J183. CHIPR 18K J 1716w i1 SA70250K IC (PLL SYSTEM)
R127 RK73GB1J681J CHIPR 680 J 16w €2 NM7BLOSUA I (VOLTAGE REGULATOR/ +5V]
R128 RK73GB1J680. CHIPR 68 J1/1BwW Ic3 BU4094BCFY IC (8bit SHIFT/STORE REGISTER)
R128 RK73GB1.J152. CHIPR 15 J 1/16W IC4 TA78088 IC (REGULATOR]

IC5 NJM2904E 12i0P AMP X2
R130 RK73GB1J101J CHIPR 100 J 16w
R131 RK73GB1J4704 CHIPR 47 J 118w IC6 BU4053BCF I AUDIO SW)
R132 RK73GB1J103J CHIPR 10K J /16w I£7.8 * | TA31137FN ICIIFIC)
R133 RK73GB1.680J CHIPR 68 J /16w Ic9 M62364FP I 1D/A CONVERTER!
R134 RK73GB1J1524 CHIPR 15K 4 1/18W iC10 AT2408N10512 12 18kbit SERIAL EEPROM)

IC11,12 NJM4558E ICi0P AMP X2)
R135 RK73GB1J103J CHIPR 10K J /1w
R136 RK73GB1J470J CHIP R 47 J 16w IC13 NJM78LOBUA 12 (VOLTAGE REGULATOR/ +8V)
R137 RK73GB1J100J CHIPR 10 J /16w IC14 NJM23D4E 17 (0P AMP X2)
R138 RK73GB1J680J CHIPR 68 J 1/16W iC15 LMX1511TMX I (PLL FREQUENCY SYNTHESIZER)
R139 RK73GH1.223. CHIP R 22K J /16w IC16 NJM78LOSUA 12 (VOLTAGE REGULATOR/ +5V)
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IC17 NJM78LOBUA IC (VOLTAGE REGULATOR/ +8V) €33 CK73GB1H471K CHIPC 470PF K
IC18 TC4S81F IC (UNLOCK COMPALETER) C34 CK73GB1H103K CHIPC 0010UF K
IC19 TC74HC14AF IC (SCHMITT INVERTER) €35,36 CC73GCH1H040C CHIPC 40PF C

€37 CK73GB1H471K CHIPC 470PF K
a1 253357 TRANSISTOR C38 CC73GCH1HO50C CHIPC 50PF C
Q3 28C3356 TRANSISTOR
Qs 2SC3357 TRANSISTOR C39 CK73GB1H471K CHIPC 470PF K
Q6 2SC4226(R24) TRANSISTOR C40 £92-0633-05 CHIP-TAN 22UF 10Wv
Q7 25(3357 TRANSISTOR A CK73FB1E104K CHIPC 010UF K

Ca2 CK73GB1H103K CHIPC 0010UF K
89 2SK508NV(K53) FET C43 CC73GCH1H040C CHIPC 40PF  C
Q10 2SC3722K(S) TRANSISTOR
Q12 2SC3722K(S) TRANSISTOR Ca4 CC73GCH1H020C CHIPC 20PF  C
Q13 DTC114EVA DIGITAL TRANSISTOR C45 (92-0633-05 CHIP-TAN 22UF 10Wv
Q14 2SC4226(R24) TRANSISTOR Ca6 CK73FB1E104K CHIPC 010UF K

Ca7 CK73GB1H103K CHIPC 0010UF K
Q15 25C4215(Y) TRANSISTOR C48 CK73GB1H471K CHIPC 470PF K
Q16 2SB1386(R) TRANSISTOR
Q17 2SC3722K(S) TRANSISTOR C49 CC73GCH1H020C CHIPC 20PF  C
Q18,19 DTC114EUA DIGITAL TRANSISTOR €50 CK73GB1H471K CHIPC 470PF K
Q20 2SB1386(R) TRANSISTOR 51 CC73GCH1H100D CHIPC 10PF D

(52 CK73GB1H102K CHIPC 1000PF K
Q21 2SK508NV(K52) FET (C53-55 CK73GB1H471K CHIPC 470PF K
Q22 DTC114EVA DIGITAL TRANSISTOR
Q23 25C4215(Y) TRANSISTOR C56 CC73GCH1H070D CHIPC 70PF D
Q24,25 253357 TRANSISTOR C57 (£92-0560-05 CHIP-TAN 10UF 6.3WV
Q26 2SC4081(R) TRANSISTOR (58-60 CK73GB1H471K CHIPC 470PF K

(61 CK73GB1H102K CHIPC 1000PF K
Q27 2SC4215(Y) TRANSISTOR (62,63 CK73GB1H4T1K CHIPC 470PF K
Q28 2SC4081(R) TRANSISTOR
Q29 DTC114EVA DIGITAL TRANSISTOR C64 CC73GCH1H151J CHIPC 150PF  J
Q30 25C4215(Y) TRANSISTOR (65 CC73GCH1H101J CHIPC 100PF  J
Q31,32 25C3357 TRANSISTOR C66 CK73GB1H102K CHIPC 1000PF K

C67 CK73GB1H471K CHIPC 470PF K
Q33 25C4215(Y) TRANSISTOR €100 CC73GCH1HO70D CHIPC 70PF D
Q34,35 2SJ106(GR) FET
Q36-38 DTC114EUA DIGITAL TRANSISTOR €101 CK73GB1H103K CHIPC 0010UF K

€102 (€92-0502-05 CHIP-TAN 033UF 35WV
TH1,2 157-302-65801 THERMISTOR 103,104 CK73GB1H103K CHIPC 0010UF K

€105 CK73GB1H102K CHIPC 1000PF K
Al * | W02-1940-05 DBM C106 CK73GB1H471K CHIPC 470PF K

TX UNIT (X56'3030'10) 107 £92-0606-05 CHIP-TAN ~ 47UF  10WV

C1.2 CK73GB1H102K CHIPC 1000PF K €108,109 CK73GB1H102K CHIPC 1000PF K
C34 CK73GB1H471K CHIPC 470PF K €110 CK73GB1H103K CHIPC 0010UF K
C5.6 CC73FCH1HO70B CHIPC 70PF B cm €92-0001-05 CHIP-C 01UF  35WV
C7 * | CC73FCH1H120G CHIPC 12PF G cn2 CK73GB1H102K CHIPC 1000PF K
c8 CC73FCH1HO40B CHIPC 40PF B

tn3 CC73GCH1H020C CHIPC 20PF C
C9 CC73FCH1H100D CHIPC 10PF D C14 CK73GB1H103K CHIPC 0010UF K
C10 CC73FCH1HO50B CHIPC 50PF B C116 CK73GB1H103K CHIPC 0010UF K
th CK73GB1E103K CHIPC 0010UF K cn7 CC73GCH1H101J CHIPC 100PF  J
C12 CC73GCH1HORSB CHIPC 05PF B C118-120 CK73GB1H102K CHIPC 1000PF K
C13 CK73GB1H471K CHIPC 470PF K

121 CK73FB1E104K CHIPC 010UF K
C14 CC73GCH1HORSB CHIPC 0SPF B C122 CC73GCH1H101J CHIPC 100PF  J
C15,16 CK73GB1H102K CHIPC 1000PF K C126 CK73GB1H103K CHIPC 0010UF K
C17,18 CC73FCH1HO70D CHIPC 70PF D c127 (€92-0589-05 CHIP-TAN 47UF 6 3WV
C19-21 CK73GB1H102K CHIPC 1000PF K C128 CK73FB1E104K CHIPC 010UF K
C22 CC73FCH1HO90D CHIPC 90PF D

€130 CK73GB1H103K CHIPC 0010UF K
€23 CC73FCH1HO70D CHIPC 70PF D C131 (92-0628-05 CHIP-TAN 10UF 10WvV
C24 CC73FCH1H110J CHIPC 11PF J €133 (£92-0628-05 CHIP-TAN 10UF 10WV
C25 CC73FCH1HO80D CHIPC 80PF D €135,136 €92-0628-05 CHIP-TAN 10UF 10WvV
C26 CK73GB1H102K CHIPC 1000PF K C137 CC73GCH1H100D CHIPC 10PF D
C27,28 CC73GCH1HORSB CHIPC 05PF B

€138 €92-0628-05 CHIP-TAN 10UF 10Wv
€29 * | C92-0728-05 ELECTROLYTIC 470UH  16WV €139 €92-0004-05 CHIP-TAN T0UF  16WV
C30 CK73GB1H471K CHIPC 470PF K C140 CK73GB1H103K CHIPC 0010UF K
C31 CK73GB1H103K CHIPC 0010UF K C141,142 CK73GB1H102K CHIPC 1000PF K
C32 €92-0633-05 CHIP-TAN 22UF 10Wv €143 €92-0512-05 CHIP-TAN 10UF  16WV
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C144 CK73GB1H102K CHIPC 1000PF K €302 CK73GB1H4TIK CHIFC 470PF K

145 CK73GB1H103K CHIPC 0.010UF K €303 CK73GB1H102K CHIPC 1000PF K

146 CK73GB1H471K CHIPC 470PF K 304 CK73GB1H4T1K CHIPC 470PF K

47 CK73FB1E104K CHIPC 0I0UF K 305 CK73GBI1E103K CHIPC 0.010UF K

168 (92-0633-05 CHIP-TAN  22UF  10WV C307 CM73F2HD20C CHIPC 200F  C

(189 CK73GB1H103K CHPC 0.010UF K €308 CK73GBIHATIK CHIP C 470°PF K

€170 CK73FBIE104K CHIPC 0A0UF K 309 CK73GB1E103K CHIPC 0010UF K

€173 CK73GB1H103K CHIPC 0.010UF K €310 CK73FB1E104K CHIFC 0.10UF K

174 (92-0589-05 CHIP-TAN  47UF  B.3WV a1 * | C92-0729-05 ELECTROLYTIC 330UH  28WV

C17s CK73FB1ET04K CHIPC DIOUF K 32 CM73F2HO80D CHIPC 80PF D

vra)l (£92-0003-05 CHIP-TAN 0.47UF  25WV C313 CK73GB1H102K CHIFC 1000PF K

C202-204 CK73GBIH103K CHPC 0.010UF K C315 CM73F2H100D CHIPC 0PF D

€205 (92-0633-05 CHP-TAN  22UF  10WV C316 CM73F2H080D CHIPC 80PF D

€206.207 CC73GCHIH271y CHIPC 270PF ) caz * | C92-0729-05 ELECTROLYTIC 330UH  25WV

Cc208 £92-0606-05 CHIP-TAN  47UF 10wV 318 CK73GB1H562K CHIPC S600PF K

€209 (92-0519-05 CHIP-TAN  10UF 25wV C319-322 CK73GB1H471K CHIPC 470PF K

o CC73GCHIH151J CHIPC 150PF ) £323-328 CK73GB1H102K CHIPC 1000PF K

czn CK73GB1H103K CHIPC 0.010UF K €329 CK73GB1H103K CHIPC 0010UF K

c212 CC73GCHIHIS1 CHIPC 150PF J (330331 CK73G6B1H102K CHIPC 1000PF K

€213 CK73GB1H103K CHIPC 0010UF K 0332333 CK73FBIE104K CHIPC 010UF K

€214 CC73GCHIH100D CHIPC 10PF D C34 (£92-0003-05 CHIP-TAN 047UF  25WV

(215,215 CK73GB1H103K CHIPC 0.010UF K

czi7 CC73GCHTHS60J CHiPC S6PF U TC1.2 C05-0393-05 CERAMIC TRIMMER CAP(8P)

£218 CK73GBIH103K CHIPC 0.010UF K

c2g CC73GCH1Ha20J CHIPC 82PF CN1 * | £04-0409-05 RF COAXIAL RECEPTACLE(SMB)
CN2 E40-5758-05 FLAT CABLE CONNECTOR 12P

C220 CK73GB1H103K CHPC 0.010UF K CN3 E40-5736-05 FLAT CABLE CONNECTOR 26P

Cz21-224 CC73GCHIHZ71J CHIPC 770PF ) CN101,102 * | £04-0403-05 RF COAXIAL RECEPTACLE(SMB)

(231232 CK736B1H471K CHIPC 470PF K CN103.104 E40-5538-05 PIN ASSY

€233 CC73GCHTHOBOD CHIPC 8OPF D

€234 CCT3GCHIH150J CHIPC 18PF U CN301 " | E04-D408-05 RF COAXIAL RECEPTACLE(SMB)
CN302 E40-5758-05 FLAT CABLE CONNECTOR 12P

(235 CC73GCHTHOBOD CHIPC BOPF D CN304,305 £40-5538-05 PIN ASSY

236 £92-0004-05 CHP-TAN  10JF 16w CN306,307 £23-0902-05 TERMINAL

C237-239 CX73GB1H10ZK CHIPC 1000PF K CN308 " | E04-0408-05 RF COAXIAL RECEPTACLE(SMB)

240 (92-0519-05 CHIP-TAN  1.0UF 28wV

cem CK73GB1H103K CHIPC 0010JF K CN502 " | E40-5783-05 PIN ASSY

C242 £92-0606-05 CHIP-TAN 47UF  10WV Jan2 J13-0071-05 FUSE HOLDER

243 CC73GCHIHS60J CHIPC S6PF  J

C244 (£92-0003-05 CHIP-TAN 0.4JUF  25WV 1.2 140-1095-34 SMALL FIXED INDUCTOR[1UH)

€245 CK73GB1H103K CHIPC 0010UF K 13 140-1071-36 SMALL FIXED INDUCTOR(10NH)

Cz46,247 CC73GCHTHIS CHIPC 150PF  J 156 " 1 134-4545-05 AIR-CORE COIL
1710 140-1095-34 SMALL FIXED INDUCTOR(1UH)

(248 CK73GB1H103K CHIPC 0010UF K L1z 140-1571-36 SMALL FIXED INDUCTOR({15NH)

(243 CC73GCHTH100D CHIPC 10°F D

C250-252 CK73GB1H103K CHIPC 0.010JF K L13 140-1071-36 SMALL FIXED INDUCTOR(10NH)

€253 CC73GCH1HS60. CHIPC 56PF J L14 L40-1571-36 SMALL FIXEO INDUCTOR{15NH)

(254 CC73GCHTHZ71J CHIPC 70PF L15 140-1271-36 SMALL FIXEQ INDUCTOR(1ZNH)
118,19 L40-1095-34 SMALL FIXED INDUCTOR(1UH)

€255 £92-0633-05 CHIP-TAN 22U0F 10WY L101.102 L40-1095-34 SMALL FIXED INDUCTOR{1UH)

256 CK73GB14103K CHIPC 0.010UF K

C257 CC73GCHTH271 CHIPC 270PF Y 1103 140-3385-34 SMALL FIXED INDUCTOR(330NH)

€258 CK73FB1E104K CHiPC 00UF K 1104.105 140-1015-34 SMALL FIXED INDUCTOR(100UH)

(258 CK73GB1H103K CHIPC 0010JF K L2m L40-4785-34 SMALL FIXED INDUCTOR{470NH)
1202 L40-1095-34 SMALL FIXED INDUCTOR(1UH)

(260,261 CC73GCHTHO50C CHIFC 50PF  C 1203 L40-1595-34 SMALL FIXED INDUCTOR(1.5UH}

(282 CK73GB14102K CHIPC 1000PF K

€233 CK73GB1+4471K CHIPC 470PF K L204 140-1015-34 SMALL FIXED INDUCTOR{100UH)

(284,265 CC73GCHTHSRO.) CHIPC 56PF ) 1205,206 140-4785-34 SMALL FIXED INDUCTOR(470NH)

(266,267 CK73GB1E223K CHIPC 0022UF K Lz207 140-1015-34 SMALL FIXED INDUCTOR(100UH)
1210 140-1095-34 SMALL FIXEO INDUCTOR(1UH)

Cze8 (92-0628-05 CHP-TAN ~ 10UF  10WV L240 140-1015-34 SMALL FIXED INDUCTOR{100UH)

269270 CK73GB1E103K CHIPC 0010UF K

cn CK73GBIHATIK CHIP C 470PF K L241,242 140-1095-34 SMALL FIXED INDUCTOR(1UK)

(272 CC73GCH1HA70 CHIPC qF L243 L40-4785-34 SMALL FIXED INDUCTOR{470NH)

C30 * | C92-0729-08 ELECTROLYTIC 330UH  26WV L244,245 L40-1871-36 SMALL FIXED INDUCTOR{18NH)
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1301 134-1113-05 A(R-CORE COIL R100 RK73GB1J103J CHIPR 10K JVIEW
1302.303 134-1039-05 AIR-CORE COIL R101 RK73GB1J105) CHIPR 10M  J 116w
L1304 L78-0558-05 FILTER R102 RK73GB1J4734 CHIPR 47K J 116w
1305 * | 134-4523-05 AIR-CORE COIL R103.104 R92-0670-05 CHIPR 0 OHM
R105 RK736B1J3324 CHIPR 33K J /16w
X101 * | L77-1735-05 TCXO (20MHZ)
X201,202 * | L77-1748-05 CRYSTAL RESONATOR {19 2MHZ) R106 RK73GB1J101J CHIPR 100 J 116w
XF210 = | L71-0529-05 MCF(20MHZ 2K) R107 RK73GB1J471J CHIPR 470 Joew
R108 RK73GB1.J183J CHIPR 18K J 116w
F12 A92-1252-05 CHIPR 0 OHM R10%-111 R92-0670-05 CHIP R 0 OHM
R34 AK73GB1J473J CHIPR 47K Jo/1sw R112 RK73GB1J183J CHIP R 18K J 116w
R5,6 RK73GB1J104J CHIPR 100K J 1716w
R7 AK73GB1J683J CHIPR 68K Jo/1EwW R113 RK73GB1J102J CHIPR 10K Jogw
R8 RK73GB1J473J CHIPR 47K J 1/18W A114 RK73GB1J322) CHIPR 22K J 11w
R115 RK73GB1J101J CHIPR 100 J 1w
R9 RK73GB1J101J CHIPR 100 J /16w R116 RK73GB1J472J CHIPR 47K Jo1/1ewW
R10.1 R92-1252-05 CHIPR 0 0OHM R117 RK73GB1J101J CHIPR 100 J /16w
R12 RK73G81J101J CHIPR 100 J 118w
R13 RK73GB1J181J CHIPR 180 J 1/18W A118,19 RK73GB1J103J CHIPR 10K J 116w
R14 RK73581J103J CHIP R 10K J1/18W R120 RK73GB1J102J CHIP R 1.0€ J 116w
R121,122 AK73GB1J101J CHIP R 100 J 1716w
R15 RK73GB1J331J CHPR 330 J o 116W R123 RK73GB1J103J CHIPR 10K J1/16W
R16 AK73GB1J103J CHIP R 10K J 118w R124 RK73GB1J102J CHIPR 106 J 16w
R17 AK73GB1J473J CHIP R 47K J1/18W
R18 RK73GB1J103J CHIPR 10K J /16w R123 RK73GB1J102J CHIPR 10K Joew
R19 RK73GB1J470J CHIPR 47 J 1/18W R130 R92-0679-05 CHIPR 0 0HM
R RK73GB1J102J CHIP R 10K Jogw
R20 RK73GB1J103J CHIFR 10K J 18w R132 RK73GB1J124) CHIP R 120K J 118w
R21 RK73GB1J470J CHIPR 47 J 1/16W R133 AK73GB1J704J CHIPR 100K J /18w
R22 RK73GB1J103J CHIPR 10K J11EW
R23 RK73GB1J183) CHIFR 18K J11EwW R134-136 R92-0679-05 CHIPA 0 OHM
R24 . RK73GB1J101J CHIPR 100 J 116w R137 RK73GB1J103J CHIPR 10K J 1716w
R138 RK73GB1J124J CHIPR 120K J1/16W
R25 RK73GB1J472J CHIPR 47K J 116w R138 RK73GB1J104) CHIPR 100K Jo1ew
R26 RK73GB1J220J CHIPR 22 J118W R140 RK73GB1J474J CHIPR 470K J 1/18W
R27 RK73GB1J101J CHIP R 100 J 1/16W
R28 RK73GB1J103J CHIPR 10K J /18w A141 RK73GB1J102J CHIPR 10K J11BW
R29 RK73GB1J183J CHIPR 18K J 116w A14z RK73GB1J104 CHIPR 100K J1/16W
R143 RK73GB1J473J CHIPR 47K J 1718w
R30 RK73GB1J103J CHIPR 10K J1/16W A144 RK73GB1J334. CHIPR 330 J 1/16W
R31 RK73GB1J101J CHIPR 100 J 16w A145 RK73GB1J102. CHIFR 10K J 116w
R32 RK73GB1J471J CHIPR 470 J1EwW
R33 RK73GB1J103J CHIPR 10K J /16w A148 RK73GB1J101.4 CHIPR 100 JO11EW
R34 RK73GB1J222) CHIPR 22K J 116w R147 RK73GB1J102. CHPR 10K J 116w
R14g RK73GB1J101. CH:PR 100 JOEW
R35 RK73GB1J182) CHIPR 18K JOV1ewW R201,202 R92-1252-05 CHIPR 00HM
R36 RK736B14472) CHIPR 47K Jo1/16W 203 RK73GB1J223. CHIF R 22K Jo1BW
R37 RK73GB1J122) CHIPR 12K J 1716w
R38 RK73GB14822.) CHIPR 82K J 116w Rz04 RK73GB1J103. CHIPR 10K J 1/18W
A39 RK73GB1J471J CHIPR 470 J 116w R209 RK73GB1.4102. CHPR 13K J 1/16W
RZ210 AK73GB1J2240 CHIF R 320K J O 1/16W
Ra0 AK73GB1J101J CHIPR 100 J 1/16W Rz1 AK73GB1J103J CHIPR 10K J1/16W
R41 RK73GB14152J CHIPR 15K J1/16W R212 RK73GB1J223J CHIPR 22K J 1/16W
R42 RK73GB1J471J CHI?R 470 J116W
R43 RK73GB1J221J CHIPR 220 J 1BW R213 AK73GB1J8214 CHIPR 820 J 1716w i
Ra4 AK73GB1J681J CHIPR 680 J 118w R214 AK73GB1J101. CHIPR 100 J 1/16W “
R215 AK73GB1J103.J CHIPR 10K J 1/16W
R45 RK73GB1J100J CHP R 10 J1/16W R218 AK73G6B1J223J CHIPR 22K J 118w
R4t RK73FB2A4704 CHIPR 47 Jo1/1ow R217.218 RK73GB1J471) CHIPR 470 J 116w
Ra7 RK73GB1J222J) CHIPR 22K J 1/16W
Rag RK73GB1J103J CHIPR 10K J 116w R219 AK73GB1J103J CHIPR 10K J 116w |
R48 AK73GB1J123J CHIPR 12K J 1/16W R222 RK73GB1J103J CHIPR 10K J 1/16W i
A223 RK73GB1J153J CHIP R 15K J /16w
R50 RK73GB1J471) CHIPA 470 J /18w A226 RK73GB1J474) CHIP R £70K J W
R51,52 RK73GB1J101J CHIPR 100 J 116w R2z7 RK73GB1J473) CHIPf 47K J 1716w
R53 RK73GB1J120J CHIPR 12 J 116w
R54 RK73GB1.J223) CHIPR 22K J 1/16W R228 RK73GB1.104) CHIPR 100K J1/16W
RS5 RK73GB1J101J CHIPR 100 J 116w R240 RK?3GB1.102J CHIPR 10K J /18w
Rzq1 RK73GB1J103J CHIPR 10K J /16w
R56 RK73GB1J4734 CHIPR 47K J16W Rz42 R92-1252-05 CHIPA 0OHM
R57 RK73GB1J222J CHIPR 22K J /16w R243,244 AK73GB1J223) CHIPR 22K J 116W -
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TKR-830

TX UNIT (X56-3030-10)

Ref. No. |Adrress ::,;', Parts No. Description Destination Ref. No. |Adrress ::r'!”s Parts No. Description Destination
R245 RK73GB1J103.) CHIPR 10K J 116W D305 DSM3MA1 DIOOE
R246 RK73GB1J101J CHIPR 100 J 1/16W D306 HSMBBAS DIODE
R247 RK73GB1J821J CHIPR 820 J 1/16W D308 HSMBBAS DIODE
R248 RK73GB1J471J CHIPR 470 J1/16W D310,311 * | MINISMDC075-02 VARISTOR
R249 RK73GB1J223J CHIPR 22K J 1/16W
IC1 TA7808S (C {(REGULATOR)
R250 RK73GB1J103J CHIP R 10K J1/16W IC2 NJM78L08UA IC (VOLTAGE REGULATOR/ +8V)
R251 R92-1252-05 CHIPR 00HM IC3 M62364FP IC {D/A CONVERTER)
R252 RK73GB1J471J CHIP R 470 J 1/16W IC4 BU4094BCFV C {Bbit SHIFT/STORE REGISTER)
R253 RK73GB1J224J CHIPR 220K J 1/16W IC100 TA75S01F IC {OP AMP)
R259 R92-0670-05 CHIPR 00HM
IC101 LMX1511TMX IC (PLL FREQUENCY SYNTHESIZER}
R260 RK73GB1J104J CHIPR 100K J 1/16W IC103 NJM78LOSUA IC (VOLTAGE REGULATOR/ +5V)
R261 RK73GB1J470J CHIPR 47 J 1/16W 1C105 NJM4558E IC{0P AMP X2)
R262 RK73GB1J471J CHIPR 470 J 1/16W IC106 AT2408N10S12.5 IC (8kbit SERIAL EEPROM)
R263 RK73GB1J473) CHIPR 47K J O 1/16W iC108 NJM78L08BUA IC {VOLTAGE REGULATOR/ +8V)
R264 RK73GB1J273J CHIPR 27K J1/16W
IC109 NJM2804E IC {OP AMP X2)
R265 RK73GB1J2234 CHIP R 22K J1/16W 1C110 NJM78LOSUA IC (VOLTAGE REGULATOR/ +5V)
R266 RK73GB1J104J CHIP B 100K J 1/16W 1C201,202 SA7025DK IC (PLL SYSTEM)
R267 RK73GB1J103J CHIPR 10K J 1/16W 1C203 NJM2904€ IC (0P AMP X2}
R268 RK73GB1J473J CHIPR 47K J 1/16W IC204 NJM2303M IC (COMPARATOR X2)
R269 RK73GB14102J CHIPR 1.0K J 1/16W
IC205 TC4SB1F IC (UNLOCK COMPALETER)
R270,271 R92-1201-05 CHIPR 220 J 12w IC30 * | S-AUSOM (C {(POWER MODULE)
R301 RK73GB1J183J CHIPR 18K J 116w IC302,303 NJM2304E IC {OP AMP X2)
R302 RK73GB1J471J CHIPR 470 J1/16W
R303 RK73FB2A181J CHIPR 180 J 110w Q1,2 2SK508NV(K52) FET
R304 RK73FB2A330J CHIPR 33 J 110w 3.4 2SC3722K(S) TRANSISTOR
Qs 25K1824 FET
R305 RK73FB2A181J CHIPR 180 J 110w 06 28C4226(R24) TRANSISTOR
R306 RK73GB1J103J CHIPR 10K J1/16W Q7 2SC3722K(S) TRANSISTOR
R307 R92-1252-05 CHIPR 0 OHM
R308 RK73GB1J102J CHIPR 1.0K J 1/16W Q8 DTCt14EUA DIGITAL TRANSISTOR
R310 R92-1201-05 CHPR 220 J 12w 09 25C4226(R24) TRANSISTOR
010 * | DTC144EVA OIGITAL TRANSISTOR
B3t RK73GB1J473J CHIPR 4K J1/16W on 25B1386(R) TRANSISTOR
R312 RS2-1201-05 CHIPR 220 J 12w 012 DTC114EUA DIGITAL TRANSISTOR
R313 RK73GB1J102J CHIPR 1.0K J /16w
R314 RK73GB1J105J CHIPR 1.0M J 1/16W Q13 25C4083(R27} TRANSISTOR
R315 RK73GB1J102J CHIPR 1.0K J1/16W Q14 25C3357 TRANSISTOR
Q15 25K302{Y) FET
R316 RK73GB1J473J CHIPR 47K J 1/16W Q16 DTA114EUA OIGITAL TRANSISTOR
R317 RK73GB1J104J CHIPR 100K J 1/16W Q7 2SA1586(Y,GR] TRANSISTOR
R319 RK73GB1J823J CHIPR 82K J /16w
R320 RK73GB1J104J CHIPR 100K J 1/16W Q18 * | DTC143EUA DIGITAL TRANSISTOR
R321 RK73GB1J223J CHIPR 22K J 1/16W Q102 25C4215(Y) TRANSISTOR
Q108 25C4215(Y) TRANSISTOR
R3z2 RK73GB1J103J CHIPR 10K J 1/16W Q107 25C4226(R24) TRANSISTOR
R3z3 RK73GB1J473J CHIPR 47K J 1/16W Q110 DTA114EUA DIGITAL TRANSISTOR
R326 RK73GB1J103J CHIPR 10K J 116w
R3z8 RK73FB2A330J CHIPR 33 J 110w Q1 DTC114EUA DIGITAL TRANSISTOR
Q112,113 25K1824 FET
D1-6 1Sv283 VARIABLE CAPACITANCE DIODE Q114 DTAT14EUA DIGITAL TRANSISTOR
D7 15V128 DIODE Q115 25C4215(Y) TRANSISTOR
D8 DA204U DIODE Q201,202 2SC4215(Y) TRANSISTOR
D10 15v128 DIODE
D132 188355 DIODE Q203 DTC114EUA DIGITAL TRANSISTOR
Q205 25C4226(R24) TRANSISTOR
DN 15v128 DIODE Q206 25K1824 FET
D103 18V128 DIODE Q240,241 25C4215(Y} TRANSISTOR
D201-203 15v283 VARIABLE CAPACITANCE DIODE Q301 25C4081(R) TRANSISTOR
D205 HSMB8BAS DIODE
D206,207 * | MINISMDC075-02 VARISTOR Q302 * | DTC144EUA DIGITAL TRANSISTOR
Q304,305 * | DTCT44EVA DIGITAL TRANSISTOR
D240 15v283 VARIABLE CAPACITANCE DIODE
D301 * | UDZ4.7(B) ZENER DIODE TH30t 157-503-53006 THERMISTOR
D302 185355 DIODE
D303 ERZ-M14DK220M SURGE ABSORBER
D304 155355 DIODE
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PARTS LIST

CAPACITORS CC 45 TH 1H 220 J

" 220 J cCas Color* + Capacitor value
1 2 3 4 5 6 010 = 1pF 2 2 0=22pF
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10pF 1 .
Muiltiplier
2 = Shape ... round, square, ect. 5 = Value 101 = 100pF Ind number
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001puF
103 = 0.01pF 1st number
« Temperature coefficient
1st Word C L P R S T U 2nd Word G H J K L
Color* Black | Red Orange| Yellow| Green Blue | Violet ppm/°C | +£30 +60 | £120 { £250 | £500
ppm/°C 0 -80 -150 | -220 | -330 | -470 | -750 Example : CC45TH = -470 + 60ppm/°C
» Tolerance (More than 10pF) (Less than 10pF)
Code | C D G J K M X z P No code Code | B C D F G
(%) |£0.25|£05 | +2 | +6 | +10 | 20 | +40| +80 |+ 100 More than 10uF- 10~ +50 (pF) | 0.1 |£0.25{ +05| 1 +2
-20[ -20| -0 | Lessthan 4.7uF -10~ +75
+ Voltage rating
2nd word A B C D E F G H J K \
1st word .
0 1.0 (125 16| 20| 25|315| 40 | 50 | 63 | 8.0 -
1 10 (125 16 20 25 |315] 40 | 50 | 83 80 35
2 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | -
3 1000 { 1250| 1600 | 2000 | 2500{ 3150 4000 | 5000 | 6300 | 8000 | -
« Chip capacitors Dimension (Chip capacitors)
(EXY CC73 F SL1HO00O0 J Dimension code L w T
e e e = B Refer to the table above. Empty 56+ 05 |50+ 05 | Less than 2.0
1 2 3 4 > 6 / 1 =Type A 45+ 05 | 3.2£ 04 | Less than 2.0
(Chip} (CH, RH, UJ, SL) 2 = Shape B 45+ 05 |20+ 03 | Less than 2.0
3 = Dimension C 45+ 05 [1.25+ 0.2 |Less than 1.25
Xy CK73 F F 1HO000 Z 4 =Temp. coefficient D 32+04 |25+ 03 | Lessthan15
1D EE—I ? ? ? l? 7 5 = Voltage rating E 3.0+ 02 |16+ 0.2 | Less than 1.25
6 = Value F 20+ 03 {125+ 0.2 |Less than 1.25
{Chip} (B, F) 7 = Tolerance G 1.6+ 02 [ 08+ 0.2 | Lessthan1.0
RESISTORS
» Chip resistor (Carbon) Dimension
EX) RK73 E B 2B 000 J y T
O OO O0gC4aocCcC3ad
1 2 3 4 5 6 7
{Chip} {B,F} —
w
« Carbon resistor (Normal type} Dimension (Chip resistor)
(EXY RD14 B B 2C 000 J Dimension code L W T
i e E 32+02 | 16+ 02 10
! 2 3 4 ® 6 / F 20+ 03(1.25+ 0.2 1.0
1 =Type 5 = Rating wattage G 16£0.2 | 08+02 0.5+0.1
2 =Shape 6 = Value
3 = Dimension 7 = Tolerance Rating wattage
4 =Temp. coefficient Code | Wattage | Code | Wattage | Code | Wattage
1J 1/16W | 2C 1/6W 3A W
2A | 1/10W | 2E 1/4W | 3D 2W
2B 1/8W 2H 1/2W
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X566 (A/3)

(

TKR-830 TKR-830
EXPLODED VIEW

O

: N32-3006-45
: N32-4008-45
: N35-3006-46
: N87-2606-46
: N87-2616-46
: N67-2606-46
: N67-3006-46

OMMOOm>

X53 (C/4)

45

46 Parts with exploded numbers larger than 700 are not suppied.
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PACKING

4 INSTRUCTION MANUAL
(B62-1010-00)

20 FUSE 4A (FOB-4027-05)
7 DCCORD  (E30-3344-05)
8 LEAD WIRE
WITH CONNECTOR (E31-3228-05)
36 HANDLE (K01-0421-05)

31 FOAM PACKING MOLD
(H10-6612-02)

32 PROTECTION COVER
(H20-1437-03)

31 FOAM PACKING MOLD
(H10-6612-02)

33 ITEM CARTON CASE
(H52-1108-02)
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TERMINAL FUNCTION

CONTROL UNIT (X53-3810-10)

Connector |Terminal ;Terminall  Terminal function Connector [Terminal [Terminal]  Terminal function
No. No. name No. No. name
1 RA RX Audio input (flltered) 12 LDT TX main PLL lock detector
2 RXG | RX Audio ground input
3 DET Detection signal input 13 LDS TX sub PLL lock detector
4 DEG | Detection signal ground input
5 SC | Noise squelch controll input 14 CP | TXPLL clock signal output
6 RSSI | Receiving signal strength 15 EPT | TX main PLL strobe signal
indicator input output
7 CK Common clock output 16 DP TX PLL data signal output
8 DT Common data output CN2 A/4 17 EXR Exit reference detector
9 RSR | Shift register enable signal input
output for Txunit 18 CVT | TX main PLL lock voltage
10 | EVR | Electrical volume input
loadenable signal output CN3 A/3 19 REV | Reverse power detector
11 | SCL |EEPROM serial clock voltage input
output 20 FWD | Forward power detector
CN1 A4 12 | SDA | EEPROM serial data input/ voltage input
output 21 GND Ground
for Rxunit 13 DP | PLL data signal output 22 NC [ No connection
CN6 14 | CP | PLL clock signal output 23 B | Powersupply input
15 | EPR | RX main PLL strobe signal 24 B Power supply input
output 25 B Power supply input
16 | LDR | RXPLL lock detector input 26 | PAB | Power supply input for AF
17 GND | Ground PAIC
18 CVR RX main PLL lock voltage
input 1 B Power supply voltage
19 NC No connection output
20 NC | No connection 2 FWD | Forward power voltage
21 B Power supply output output
22 B Power supply output 3 EXR | Reference indicator signal
23 B Power supply output output
24 NC | No connection 4 CVT | TX main PLL lock voltage
25 NC No connection output
26 NC [ No connection CN20 5 CVR | RX main PLL lock voltage
output
—_— for 15pin 6 RD RX signal output (data &
1 MOD [ Modulation signal output voice)
2 TO | Signaling signai output TEST /O 7 | RSSI | Radio signal strength
3 MIG Microphone ground indicator output
4 EVT TX Ele?rorlcal volume 8 SPO Speaker Signal OUtpUt
enable signal output 9 SPO | Speaker signal output
5 EST T_X Sift-register strobe 10 SPI Speaker signal input
signal output 11 | GND | Ground
CN2 A/4 6 DT Data signal output for 12 GND | Ground
) IC3,1C4 ) 13 SPG | Speaker ground
for Txunit 7 CK Clock signal output for 14 SPG | Speaker ground
IC3,IC4
CN3 A/3 8 NC No connection
9 NC No connection
10 SDA EEPROM serial data input/
output
11 SCL EEPROM serial clock
output




TERMINAL FUNCTION

CONTROL UNIT (X53-3810-10)

TKR-830

Connector |Terminal[Terminal]l Terminal function Connector [TerminallTerminal| Terminal function
No. No. name No. No. name
1 SPO [ Speaker input 1 SPM | Speaker mute signal input
2 SPG | Speaker ground 2 CS5 | EXT.Channel bit 5 input
3 VLO | AF signal from volume 3 RXG | RX signal ground
control 4 CS4 | EXT.Channel bit 4 input
4 VLI AF signal for volume 5 RA RX signal output(voice)
control 6 CS3 | EXT.Channel bit 3 input
5 GND | Ground 7 RD RX signal output (data &
6 NC No connection voice)
7 SCS | Scan-SW input (No use) 8 CSs2 EXT.Channel bit 2 input
8 HOK | Hook-SW input (No use) 9 TA TX signal input (voice)
9 PTT |PTT output 10 CSs1 EXT.Channel bit 1 input
10 EXR | Ext reference indicater input 1 TD [ TX signal input (data or
11 NC | No connection signaling)
CN200 B/4 12 NC No connection 12 VE INT./EXT channel contro}
13 B Power supply input select.
for CONT unit| 14 B Power supply input CN19 13 DG | Control line's ground
CN17 A/d 15 NC No connection for 25pin 14 TXG TX e;.u_gnal ground
16 NG No connection Dsub 15 AUX3 Auxlllary outputla (1IC9 Q7)
17 TES |TEST SW output 16 KEY KEY s!gnal input (no
18 NC No connection conpgctlon)
19 NG No connection 17 AUX2 | Auxiliary output 2 (IC9 Q6)
. . 18 SC SQ control output
20 7CS 7segment latch signal input 19 AUX1 | Auxiliary output 1 (IC9 QS)
21 MON | Monitor SW signal output 20 PTT | PTT input
22 DT 7segment data signal input 21 TXD2 | RS-232C output (for FPU)
23 CK 7segment clock signal 290 MON | Monitor SW input
input 23 RXD2 | RS-232C input (for FPU)
24 | GND | Ground 24 NC | No connection
25 MI Microphone signal output 25 NC No connection
26 MIG Microphone signal ground 26 NC No connection
27 NC No connection
28 NC No connection
29 NC No connection
30 NC No connection
1 VLO | AF signal from volume
control
2 VLl AF signal for volume
control
3 GND | Ground
4 NC No connection
5 B Power supply output
6 GND | Ground
CN205 B/4 7 PTT |PTT input
CN301 C/4 8 MIG Microphone signal ground
9 MIC Microphone signal input
10 HOK | Hook-SW input (No use)
11 NC No connection
12 NC No connection
13 NC No connection
14 NC No connection

49



TKR-830

50

TERMINAL FUNCTION

CONTROL UNIT (X53-3810-10)

FINAL UNIT (X56-3030-10) B/3

TX UNIT(X56-3030-10) A/3

RX UNIT (X55-3040-10)

Connector [Terminal[Terminall Terminal function Connector [Terminal|Terminall Terminal function
No. No. name No. No. name
1 GND | Ground CN301 - DRV IN | TX driver signal input,
2 DS |7segment data signal coaxial connector
output
CN201 3 CK 7segment data signal CN304 1 GND | Ground
output 2 FB Fused +B (power supply
4 7C8S 7segment latch signal for fan), No use
output
5 5B2 5V output for D212 & IC205 CN305 1 GND | Ground
6 5A2 5V output D213 & 1C206 2 FB Fused +B (power supply
for fan), No use
1 5A2 5v input for D213 & 1C206
2 5B2 5V input for D212 & IC205 CN306 - +B Power 5upp|y input
CN300 3 7CS | 7segment latch signal input CN307 GND | Ground
4 CK 7segment data signal input
5 DS | 7segment data signal input CN308 ~ [ RFOUT|[ TX RF signal output,
6 GND_ | Ground coaxial connector
CN203 1 SPG | Speaker ground
2 SP Speaker signal output

Connector [Terminal[Terminal Terminal function
No. No. name
CN1 - RXIN }Receive signal input,
coaxial connector
CN2 - - Use for RX helical BPF
tuning
CN3 1 IN Use tor RX MCF tuning
2 GND | Use for RX MCF tuning
CN4 1 OUT | Use for wide band MCF
tuning
2 GND | Use for wide band MCF
tuning
CNb5 1 OUT | Use for narrow band MCF
tuning
2 GND | Use for narrow band MCF
tuning
CN7 REF IN | RX PLL reference signal
input, coaxial connector

Connector [Terminal[Terminal] Terminal function
No. No. name
CN1 DRV OUT | TX driver signal output
1 PAB | Power supply for AF PAIC
2 B Power supply input
3 B Power supply input
4 B Power supply input
CN2 A/3 5 NC No connection
FINAL unit 6 FWD | Forward power detector
voltage input
CN302 B/3 7 REV | Reverse power detector
voltage input
8 PC Power control signal output
9 NC No connection
10 GND | Ground
11 8T TX 8V output
12 DB TX 8V output{No use)
CN101 - EXTREFIN| EXT. reference signal
output, coaxial connector
CN102 REF OUT| RX PLL reference signal
output, coaxial connector
CN103 1 GND | Ground
2 FB Fused +B (power supply for
fan), No use
CN104 1 GND | Ground
2 FB Fused +B (power supply for
fan), No use
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ADJUSTMENT

Test Equipment Required for Alignment

No. Test Equipment Major Specifications
1. Standard Signal Generator Frequency Range 340 to 520MHz.
(SSG) Modulation Frequency modulation and external modulation.
Output 0.1V to greater than 1mV.
2. Power Meter input Impedance 50Q.
Operation Frequency 340 to 520MHz or more.
Measurement Capability Vicinity of 50W.
3. Deviation Meter Frequency Range 340 to 520MHz.
4. Digital Volt Meter Measuring Range 1 to 20V DC.
Accuracy High input impedance for minimumn circuit loading.
5. Oscilloscope DC through 30MHz.
6. High Sensitivity Frequency Range 10Hz to 600MHz.
Frequency Counter Frequency Stability 0.2ppm or less.
7. Ammeter 5A 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 5kHz.
Qutput Oto 1V.
10. Distortion Meter Capability 3% or less at 1kHz.
Input Level 50mV to 10Vrms.
11. Voltmeter Measuring Range 10 to 1.5V DC or less.
Input Impedance 50k YV or greater.
12. 4Q Dummy Load Approx. 4Q, 5W

The Following Parts are Required for Adjustment
* Test cable for local microphone

MIC connector
front PANEL view

I

1 8
No. Terminal name & Description
1 NC
2 +B
3 GND
4 PTT/TXD1(PC serial data from radio)
5 MIC G
6 MIC
7 HOOK/RXD1(PC serial data to radio)
8 NC

* The following test cables are recommended.

Plug code
/parts No E30-3360-08

AF VTVM

Test cable for Microphone input
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Adjustment Location

*Top view

ADJUSTMENT

RA RD TA TD
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Section Arrangement (Top view)
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FINAL UNIT TX UNIT CONTROL RX UNIT
EXCI'?ErR UNIT ® ® UNIT ®
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(X56-3030-10) | (X56-3030-10) | (X53-3810-10) (X55-3040-10)
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i
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ADJUSTMENT

TEST FREQUENCY LIST

CH | RX Frequency | TX Frequency [Seai |  wiN veo NOTE

1 450.1000 450.0000 No Wide A Low VvCOA Low

2 457.6000 457.5000 No Wide A Center vcoA Center

3 464.9000 464.9500 No Wide A High vcoA High

4 465.1000 465.0000 No Wide B Low vcoB Low

5 472.6000 472.5000 No Wide B Center vcoB Center

6 479.9000 480.0000 No Wide B High vcoB High

7 450.1000 450.0000 No Narrow ALow VCOA Low

8 457.6000 457.5000 No Narrow A Center vcoA Center

9 464.9000 464.9500 No Narrow A High vcoA High

10 465.1000 465.0000 No Narrow B Low vcoB Low

11 472.6000 472.5000 No Narrow B Center vcoB Center

12 479.9000 480.0000 No Narrow B High vcoB High

13 457.6000 457.5000 Yes Wide A Center vcoA Center

14 472.6000 472.5000 Yes Wide B Center vcoB Center

15 462.5000 467.5000 No Wide A(Hi)/B(Lo)

16 467.5000 462.5000 No Wide B{Lo)/A(Hi)

17 462.4000 462.4000 No Wide A High helical filter (center) Low edge
18 467.6000 467.6000 No Wide B Low helical filter (center) High edge
19 462.4000 462.4000 No Narrow A High helical filter (center) Low edge
20 467.6000 467.6000 No Narrow B Low helical filter (center) High edge
21 452.6000 452.6000 No Wide A Low helical filter (Low) High edge
22 452.6000 452 6000 No Narrow A Low helical filter (Low) High edge
23 477.4000 477.4000 No Wide B High helical filter (High) Low edge
24 477.4000 477.4000 No Narrow B High helical filter (High) Low edge
25 450.1000 450.0000 No Wide A Low efficiency warranty Range Low edge
26 465.1000 465.0000 No Wide B Low efficiency warranty Range Center
27 479.9000 480.0000 No Wide B High efficiency warranty Range High edge
28 465.9750 460.9750 No Wide B(Lo)/A(Hi) Repeater

29 465.9750 460.9750 No Narrow B(Lo)/A{Hi) Repeater

30 465.5500 465.5500 No Wide B Low

31 457.6000 472.6000 No Narrow A(Ce)/B(Ce)

32 472.6000 457.6000 No Narrow B(Ce)/A(Ce)
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ADJUSTMENT

RX UNIT
Measurement Adjustment Specifications/
item Condition Test | ynit | Terminal | Unit | Parts Method Remarks
equipment
1. Setting 1) VOL : OFF
2) 13.8V External power supply
3) POWER : ON
2.RX Lock | 1) CH6 (RX B Hi) DVM RX.U| CWV1 RX.U| TC2 | 4.5V ADJ +0.1V
Voltage | 2) CH4 (RX B Lo) Check 1V or more
3) CH3 (RX A Hi) TC1 |4.5V ADJ 0.1V
4)CH1 (RXALo) | | L ___ 1 | [ Check | 1Vormore |
5) SUB (RX, ANY CHANNEL OK) Ccv2 Check 110 4.5V
3. BPF Connect the TG to RX. IN, then connect TG spectrum RX.IN L3 |Center the frequency Refer to page 58
ADJ CN2 to the spectrum analyzer. analyzer CN2 L16 |you are using, then
adjust it to look like
the wave on page 58.
4. MCF Connect the TG to CN3, then connect CN3 L31 | Adjust it to look like Refer to page 58
ADJ CN4 to the spectrum analyzer input. CN4 L27 |the wave or page 58.
1) CH4 (Wide) L38
L40
_____ I I B
| Connect the TG to N3, then connect CN5 | CN3 L32 |Adjust it to look like | Refer to page 58
to the spectrum analyzer input. CN5 L28 |the wave or page 58.
2) CH10 (Narrow) L39
L41
L44
5. Discre Connect the SSG to RX.IN SSG EXT.SP L52 | Adjust for maximum
ADJ 1) CH4 (Wide) AFVM
MOD : 1kHz
DEV : 3kHz
LEVEL : -53dBm B
2) CH10 (narrow) L53
MOD : 1kHz
DEV :1.5kHz
LEVEL : -53dBm
6. Sensitivity | 1) Connect the SSG to RX.IN, then select the SSG RX.IN Check 12dB SINAD
check channel that the user will use (Wide) Audio,Ana EXT.SP or more
MOD : 1kHz
DEV : 3kHz
LEVEL : -113dBm
2) Connect the SSG to RX.IN, then select the
channel that the user will use (narrow)
MOD : 1kHz
DEV : 1.5kHz
LEVEL : -113dBm
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ADJUSTMENT

RX UNIT
Measurement Adjustment Specifications/
ltem Condition Test | ynit | Terminal | Unit |Parts Method Remarks
equipment
7. Analog 1) Connect the SSG to RX.IN, then select the S8G RX.U| RX.IN PC ADJ
squelch channel that the user will use (Wide) Audio,Ana EXT.SP |RX.U Adjust to point of
MOD : 1kHz VTVM opening squelch
DEV : 3kHz oscilloscope 4Q2 Load

LEVEL : 3dB below to
12dB SINAD level

2) Connect the SSG 1o RX.IN, then select the

channet that the user will use (narrow)
MOD : 1kHz

DEV : 1.5kHz
LEVEL : 3dB below to
12dB SINAD level

3. RSS! 1) Connect the SSG to AX.IN, then select the
squelch channel that the user will use (Wide)
MOD : 1kHz
DEV : 3kHz

LEVEL : 3dB below to
12dB SINAD level

2) Connect the SSG to RX.IN, then select the
channel that the user wilt use (narrow)
MOD : 1kHz
DEV : 1.5kHz
LEVEL : 3dB below to

12dB SINAD level

9. RX S/N | 1) Connect the SSG to RX.IN, then select
the channel that the user will use (Wide)
MOD : 1kHz

DEV : 3kHz

LEVEL : -53dBm

2) Connect the SSG to RX.IN, then select the -47dB or less
channel that the user will use (narrow)

MOD : 1kHz
DEV : 1.5kHz
LEVEL : -53dBm
10.RDOUTPUT | 1) Connect the SSG to RX.IN, then select SS8G RX.IN
Level the channel that the user will use (Wide) DVM D-sub
MOD : 1kHz
DEV : 3kHz
LEVEL : -53dBm

2) Connect the SSG to RX.IN, then select the
channel that the user will use (narrow)
MOD : 1kHz

DEV : 1.5kHz

LEVEL : -53dBm

Check -53dB or less

PC ADJ

aomyv +3mV
RD Teminal

(pin 10)
6000 Load
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RX UNIT

ADJUSTMENT

Item

Measurement

Adjustment

Condition

Test
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/
Remarks

11.RAOUTPUT
Level

1) Connect the SSG to RX.IN, then select
the channel that the user will use (Wide)
MOD : 1kHz
DEV : 3kHz
LEVEL : -53dBm

2) Connect the SSG to RX.IN, then select
the channel that the user will use (narrow)
MOD : 1kHz
DEV : 1.5kHz
LEVEL : -53dBm

SSG
DVM

RX.IN
D-sub
RA Terminal
(pin 11)

600Q Load

PC ADJ
400mV

+20mV

“TX UNIT

Item

Measurem

ent

Adjustment

Specifications/

Condition

Test
equipment

Unit

Terminal

Unit

Parts

Method

Remarks

12. TXLOCK
Voltage

1) CH3 (TX A Hi)
2) CH1 (TX A Lo)
3) CH6 (TX B Hi)
4) CH4 (TX B Lo)

DVM

13. RX Ref
check

Connect a frequency counter to CN102,
then measure the frequency.
1) CH2

f.counter

14. EXT.
Ref check

* Connect a frequency counter to CN102,
then measure the frequency.
¢ Connect a SSG to EXT.REF IN.
1) CH2
LEVEL : 10MHz
-10dBm
MOD : OFF

2) frequency=10MHz +10ppm

f.counter
SSG

TX.U
A3

Cv

TC1

TC2

4.5V ADJ
Check
4.5V
Check

+0.1V
1V or more
+0.1V
1V or more

CN102

Check

19.2MHz+1.0ppm

Check

19.2MHz

19.2MHz +10ppm

15. TX.
Power

Measure the power level at TX.OUT.
1) CH1 (Lo)

2) CH4 (Center)

3) CHé (Hi)

POWER
meter

TX.OUT

16.Max.DEV
(Wide)

Max.DEV
(narrow)

1) CH1 (VCO-A LO)
2) CH2 (VCO-A center)
3) CH3 (VCO-A Hi)
4) CH4 (VCO-B Lo)
5) CH5 (VCO-B center)
6) CH6é (VCO-B Hi)
MOD : 1kHz
LEVEL : 50mV (Terminal load)

1) CH7 (VCO-A LO)
2) CH8 (VCO-A center)
3) CH9 (VCO-A Hi)
4) CH10 (VCO-B.Lo)
5) CH11 (VCO-B center)
6) CH12 (VCO-B Hi)
MOD : 1kHz
LEVEL : 50mV (Terminal load)

MOD.ANA

TX.U
B/3

PC ADJ 5.0W

+0.1W

PC ADJ
4.1kHz

+0.2kHz




TKR-830
ADJUSTMENT

TX UNIT
Measurement Adjustment Specifications/
item Condition Test | ynit | Terminal | Unit |Parts Method Remarks
equipment

17.MIC, 1) CH2 (VCO-A center) MOD,ANA | TX.U| TX.OUT Check 1.5kHz+0.25kHz
SENCE | 2) CH5 (VCO-B center) Oscilloscope| B/3
(Wide) MOD : 1kHz

LEVEL:3mV (Terminalloady | [ [+ + [ |
MIC, 1) CH8 (VCO-A center) Check 0.75kHz20.1kHz
SENCE | 2) CH11 (VCO-B center)
(narrow) MOD : 1kHz

LEVEL : 3mV (Terminal load)

18.DQT 1) CH2 (VCO-A center) TX.U PC ADJ
Balance | 2) CH5 (VCO-B center) A3 Make the demodula-

(Wide) AG.f: 50Hz (square wave) tion waves into square
LEVEL : Insert 0.5pp into the D-sub waves.

i TD terminal (pin 8) | Ossilloscope
DQT 1) CH8 (VCO-A center) DC range
Balance | 2) CH11 (VCO-B center)

(narrow) AG.f : 50Hz (square wave)
LEVEL : Insert 0.5pp into the D-sub
TD terminal (pin 8)

19.Signaling | 1) CH2 (VCO-A center) PC ADJ
DEV 2) CH5 (VCO-B center) 0.75kHz +0.05kHz
(Wide) AG.f : 100Hz (Sine wave)

LEVEL : Insert 0.5pp into the D-sub
TD terminal (pin 8)
Signaling | 1) CH8 (VCO-A center)
DEV 2) CH11 (VCO-B center)
(narrow) AG.f : 50Hz (Sine wave)
LEVEL : Insert 0.5pp into the D-sub
TD terminal (pin 8)

20.Line Input | 1) CH4 (Center) PC ADJ
DEV AG.f: 1kHz (Sine wave) 1.5kHz +0.1kHz
(Wide) LEVEL : insert 140mV into the D-sub

TA terminal (pin 9)

| Lineinput | 2)CH10 (Center) ~ T PCADI T T T T T T T T T T T T
DEV AG.f: 1kHz (Sine wave) 0.75kHz +0.05kHz
(narrow) LEVEL : Insert 140mV into the D-sub

TA terminal (pin 9)

21.TX. /N | 1) CH2 (VCO-A center) Check -52dB or less
(Wide) 2) CH5 (VCO-B center)

| AG:OFF ________1 v 1 1t L_____
TX.S/N | 1) CH8 (VCO-A center) -47dB or less
(narrow) | 2) CH11 (VCO-B center)

AG : OFF

57



TKR-830

ADJUSTMENT

BPF-wave
ATTEN OdB MIKR —as . a83dem
RL —a1C.0d3m icdBs/ S£55 . COMSzZ

TRK| GE RE |POWER
—10C). O #ém

0o

oy T e RY S T YR W

CENTER 485 .00CMHZ

RBW 300kkz VBW 300kH=z SWP S0mg

MCF-wave

(Wide)

ATTEN 410dB

SPAN 30 .00MH=Z

R —20.,0dB8m 1008/
CEN[TER
73 . pPSOooMHzZ

|

o T e
I

CENTER 73.0500MHzZ SPAN 100 .0kHZ

*RBW 3.0kHZ VBW 3.0kH=z SwWP 70ms

Example : The wave will look like this when using a frequency

of 465,000 MHz

(Narrow)

ATTEN 120dB

RL —20.0dBm i10aB./

CENFER
73 . PS0oQO0oMHY

00
I~

CENTER 73.035000MHz
*RBW 3 .O0OkHZ vBwW 3.0kHz

SPAN 50 .00kHZ
SWP 70ms
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TKh-BéO PC BOARD VIEWS

CONTROL UNIT
(X53-3810-10)(A/4)
Ref. No. | Address . .
ici 10H CONTROL UNIT (X53-3810-10) (A/4) Component side view
1c2 6M
SR e 5L y ; ; ! ] |
iIC4 10K
I1C5 10M
IC6 10G
IC7 9N
1C8 50
___[ice oL
1C10 7J
Ic11 6M
1C12 8L
1C13 10N
IC14 5G
IC15 5M
“““““ 1IC101 7L
1C102 7L
1C103 7L P
1C104 7G vk
IC105 6G
1IC106 8G
1 1C107 7E i
1C108 6E o
1C109 8E
Q1 5M
Q2 70
Q3 6H
s Q4 S0 o
Q5 6!
Q6 6l
Q7 0P
Q8 7H
Q9 8
R Q10 7H
Q211 5E
D1 10P
D6 9F
D7 SF
D8 10C
D9 10F
''''' ~ Jon 10C
D13 8C B
D15 10F o
D16 9Q
D17 8C
D18 10F
"""""" D20 9C
D21 106 . “
= o (G |
D23 9C % !
D24 9C § ‘
D2s 7G j 4
o {D26 7F ]
D27 9 ! ;
e " Component side NJM78LO8UA BU4053BCF RH5VL42C TC7S00FU NIM4558E DTC144EUA
D30 5E Pattern1 [ih NJM78LOSUA BU4094BCFV DTC363EK .
B; = p 2SC4081R) . 9
D214 8F ; 5 2SC2712(Y) R E——
Pattern 2 — ' U™ ¢ ‘ 2SD1757K
Foil side o ' 25C4215(Y)
; ‘ ouT | z |
| 1 | | | | | | |
59 i | ; i 5 60 Z | 4 | ’
1 | | ; | | | | | | e




M| N

[ (0]

1

P

Q

| R

| s

PC BOARD VIEWS

TKR-830

!
CONTROL UNIT (X53-3810-10) (B/4) Component side view !
| | s
i i
s ’ < ]
: o =
Y R (
i
?l, i
& .
. ; |
. H i
T ; +
| !
i i :
CONTROL UNIT : ‘
(X53-3810-10)(B/4)
Ref. No. | Address I % : i
I200 o : Component side
lcoon | & NJM78LOSUA BU2114F ' e N S—
iC202 8G DTC144EUA U Pattern 1
1C204 8H
Q200 8D ]
o a Pattern 2 !
Q02 | #0 - E Foilside |
- Q203 8D N c S S SV e SO -
Q204 8C ouT : ,
D200 60 j ] !
D201 7H / ;
D202 7E !
D203 7K ;
D207 5P ) [ |
D208 &P :
D209 6P
D210 7D ; |
! ] !
:j ,é
j i
61 | 62
;

10

1

12

13

14



A

B |

| e | | |« L M | N @ | R s
: |
| TKR-830 PcBOARD VIEW |
| j g ? ! CONTROL UNIT
. | | | x ? (X53-3810-10)(D/4)
! E ; ! 3 4 Ref. No. | Address
1C205 6P
2 CONTROL UNIT (X53-3810-10) (C/4) Component side view 1C206 | 9P
D212 7K
; ; D213 5K
N CONTROL UNIT (X53-3810-10) (D/4) Component side view 5 """"" y—————
3 !
i
4
5
6 !
7
——
1
-
Component side
12 Pattern 1 BU2114F
“ ''''''' Componentside |
Pattern 1 ' Pattern2 om0 T
13 | ’
Pattern 2 |
] Foil side |
63 3 64 ]

"1 A




B C l D E l F l G l H ] ! | J l K | L | M | N | o | P | Q | R | S

i | ! ! !

| PC BOARD VIEWS TLKR-830

I

i :
‘< !

B C1oe
=4

3R,

<

W

N A s
H

ol e 2249 R248 o 18 pLD
HRsE ) 48 CR56 O
: P19 0

65

o
: P . Gy g
; | |
&gy :
e e T N e s i s o me s . ki
i L10) z %
! : | .
: CN3 i EXT RgE k!;:é :
; e ol b= oo i 7 H Z
Sogshsxeedsalataisitie. . § o z( ) |
o : i
1}' i ;
% TX UNIT(X56-3030-10)(A/3)
i : (Component side)
Component side TA7808S NJM78LOSUA BU4094BCFV TA75801F LMX1511TMX ‘ " TRef. No. | Address Ref. No. | Address Ref. No. | Address
4 u Ic1 Y al 7R D2 6F
Pattern 1 [ IC3 10H Q2 7E D3 6H
. 20 iCa 10G a3 8H D4 BF
5 3
’ IC100 ToH Q4 8G D5 7H
Pattern 2 i R 1C101 7J Q5 8G D6 7G
Foil sid ouTRUT ! 1C103 6Q Q7 4 D201 6L
oit side IC106 | 10E Q107 8l D202 6L
| § 25C3722K(S) 2SK508NV(K52) NJM2903M 1C109 6l Q201 7L D203 6L
; i 28C4226(R24) 1C201 7K Q202 8L D206 3%
i 5 8 25K1824 iCa02 | M Q240 BN 207 v
1 | € 9 s ic203 | 50 Q241 BN 0240 | N
b ! x o @ 1C205 70 D1 6H

12

13

- A



A

| c

b |

|

L

P

10

11

12

13

1A

67

| o

. TX UNIT(X56-3030-10)(A/3)

¢ (Foil side)
¢ [ Ref. No. | Address Ref. No. | Address
! [ic2 4H Q110 7C
~+11C105 10L Qi1 7C
- [ci08 4E Q112 7C
i [1c110 9J Q113 7C
' [1c204 9D Q114 7C
1| as 8M Q115 10E
I [as 8P Q203 80
- [ Q9 8P Q205 98
H P 3 &

Pattern 1

Pattern 2

Component side

Foil side

NJM78LOSUA

ouTt

GND

NJM4558E

NJM2904E

2SC4093(R27)

4

68

2SK302(Y)

2SB1386(R)

25C4226(R24)
DTC114EUA
DTC143EUA
2SA1586(Y,GR)

@

c

25K1824




A B | C | | E F G H I J K L M N | o] | P | Q ] R | s
TX UNIT(X56-3030-10)(A/3) |
(Component side) + (Foil side) ' ;’ I KR 830
: ; -
Ref. No. | Address Ref. No. | Address Ref. No. | Address Ref. No. | Address : Pc B OAR D VI Ews 1
IC1 ay Q7 41 Q201 7L D202 8L g
—— [ic aC Q8 80 Q202 8L D203 6L 5 ’; N S N I R
IC3 T0H Q9 8D Q203 B8E D205 9Q ;
1C4 10G Q10 7D Q205 9R D206 &V
1C100 oR Qi 7E Q206 ap D207 v i :
1G04 73 Q12 BE Q240 BN D240 &N : ;’ 2
1C103 5Q Q13 7C Q241 8N ; :
e 1C105 10H Q14 6C D1 6H ‘ E :
IC106 10E Qs 8P D2 6F g ; ! , e —
1G108 40 Q16 8D D3 6H : ‘
1109 6l Q17 J D4 6F
:g;;? b Q18 8 D ™ TX-RX UNIT (X56-3030-10) (A/3) Component side + Foil side view i ; ; 3
7K Q102 10R D6 7G . ; : : ;
1C202 7™ Q106 9R D7 8C | 2 i % : : :
"""""""""""" = [ic203 5 Q107 8l D8 7D ” : : : :
sy ) )
16204 7Q 80 g N s —— = ' s
1C205 7Q 70 ‘o
Q1 7Q 7E 4
Q2 7Q aQ
Q3 7Q 8Q
R e 100 6L |
Q5
Q6
5
%
. 6
Vhioat .
2l
8
9
10
3, i ......... 1 , z
‘ ‘ 11
| TA7808S NJM78LOSUA BU4094BCFV TA75S01F LMX1511TMX NJMASS8E NUM2904E SA70250K NUMZ903M
: : NJM78LOSUA 9 TC4S81F 6 5
/ ! < L
i6
Pattern 1 INPUT 8
outpuT NP IN g 3¢ 3 3 4
GND 1 L2 12
ouT I
Pattern 2
Foil side 28C3722K(S) 25C4093(R27) 2SK302(Y) 2SK508NV(K52) —
i ) 28C4226(R24) R 4 5 25K1824
} : DTC114EUA 5
: E 3 G 13
; ; DTC143EUA & 5 S o
} | 2SA1586(Y,GR) , ! (S
[ | 69 70
, |




P__ |

[

R

S

10
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71

!
|
%,
.

Db

‘ ' i
PC BOARD VIEWS |
: !
{ i i
4 : | H
i i i i
| i % g
; | |
| i ! | §
! | i | |
1 / i
% ’ | | |

NJM2904E

i

i

2SC4081(R) T pattern 1
8

é
|
|
i

Component side

Pattern 2

Foil side

1

TX UNIT(X56-3030-10)(B/3)

(Component side)

Ref. No.

Address

1C302

6J

1C303

6l

Q301

5M

Q302

10K

Q304

6K

Q305

7J

D301

5M

BRI
S e B

Q

i

-
“WMWWWMWMMM%««WWMMWM

:
.
o

3
4
o S RN S S Wv»mmwvm/mwvwinwww
G ¢ §

L s

D302

10K

D303

10G

D304

6K

D305

7F

D310

9l

D311

72




N [ 0]

[ P

Q

|
PcBOARD VIEWS TKR-830 |
1 i Component side TX UNIT(X56-3030-10)(B/3)
3 | Pattern 1 (Foil side) )
’ : ; Ref. No. | Address
’ ! ; D306 10E
= H H ’ v Pattern 2 D308 100
TX-RX UNIT (X56-3030-10) (B/3) Foil side view ! : g ! ,

e
o

.
.
i, N
2 i *\;’N X <»:

‘ s

S 3
e
» \\fy@\ém

n

&
=
S

%5

-

S

i

.

e
el 3

s

7
////

T
-
s
>

( .
-
. .

- « . ; : . . . . . - m . '
. , . . . . - - . . .

.
tE
.

.
.
i
/%Zé

S :
- o ‘ e

7

.

10

11

¢

. _
. / ~ . . ,, 2
5 i
i / )
_ . - i H :
1 i : ;
} 9 - ; 7 i - y ; o i ——
3 i ; § § —
H : 14
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10

11

12

13
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4

76

1
i

=4, No.

Address

6J

6l

5M

10K

10G

6K

7F

5M

10K

10G

6K

7F

100

10E

9l

9l

UNIT(X56-3030-10)(B/3)
{mmponent side) + (Foil side)
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PcBOARD VIEWS TKR-830 |

i

H
i
H
j

i

TX-RX UNIT (X56-3030-10) (C/3)"

Component side + Foil side view

Component side

TX-RX UNIT (X56-3030-10) (C/3)

Foil side view

.

=

_

|

-

Component side

TX-RX UNIT (X56-3030-10) (C/3)

Component side view

1
(=
=
Q
=
©
o

Pattern 2

Pattern 1

Pattern 2

Foil side

Foil side

78

N~
~

i

10-8250-2.r
] /O 01-0€0€-95X

Pattern 1

Pattern 2

Foil side




c
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10
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12

13
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A | 8|
TKR-830

RX UNIT(X55-3040-10)
{(Component side)

Ref. No. | Address
[[e] 4K
IC3 4E
IC4 40
IC5 70
1C6 8D
IC7 8E
1C9 6E
iC13 4H
1IC14 aM
IC17 SF
Qi 8J
Q3 7J
Q5 aJ
Q6 7J
Q8 7L
Q9 7K
Q10 ™
Q12 7L
Q13 ™
Q14 8L
Q15 8H
Q16 6F
Q17 50
Q18 6F
Q19 6F
Q20 6F
Q21 6H
Q22 5F
Q23 7H
Q26 3D
Q27 7G
Q28 30
Q29 3D
Q30 10E
Q33 9F
Q34 7E
D2 6L
D3 6M
D4 8K
D6 6K
D9 6H
D11 4D
79

RX UNIT (X55-3040-10) Component side view | o ’

PC BOARD VIEWS |

;
- i a;’fgmm M E Tk
b 3o
s ]

=
-

. -
. vioam]

Pattern 1

Pattern 2

Component side

e

Foil side

NJM78L0O8SUA BU4053BCF
NJM78LO5UA BU4094BCFV TA7808S NJM2904E TA31137FN 28C3357
12 25B1386(R)
N INPUT \ 5 24@”
our GND outeyr CNO | . ?
2 C

80

2SK508NV(K53)
2SK508NV(K52)
25C4215(Y)
25J106(GR)

S

8

G

25C3356
2SC4226(R24)
2SC3722K(S)
DTC114EUA
25C4215(Y)
25C4081(R)

<

o}




~ RX UNIT(X55-3040-10) RX UNIT (X56-3040-10) Foil side view
(Foil side)

Ref. No. | Address
IC1 6K
I1C8 10P

o .. » . : . -
*«w« //// ///;//«//,/,«,«,«\:z*““ S P /;/«;%/// . ” o S & . - «W//// ~;7 o L S “w W/ e
_ [icto 3K w& %’/%%%Q zi 3\ m\y ///:{{é;//f/%mm/ . o '/?/7/«?7’ 'E w0 . . /// /{/{j . ////,;/;;/// . - /?«?’4(:'««««’”«’“% o
ot //// s e U g i e S S S ? %ﬂ T , 5 c——
IC11 70 o . ”\ﬁw‘w // o \w //««//««///«mw,;m, b o e . . . i . 'xc««é:%f/« i, DAEERE . L »5«
% 5 i i /w«,,,( e S i % = P j«, s : e T G «««,,;«« L
o . «\\‘*‘“3*"7% . /W//?? «Qw‘ “«« i . o w»f’ o =11 & &ve»\\«\(www,\w/;/«« .. o . W”/ e . L .
IC12 aQ i ‘35»}\(\ - L /(// . ////m\ L e = \ : . (,,/ . . o (\V(/,,/,/(/,,,,,,,V/(/, el ; (,(,w:(,«,(,,/%
4 S / . T L SR i Sy , § : ¥ dn ot o

IC15 7L
IC16 8M
1C18 4J
1C19 41

Q24 11M . . Lo . /////*/// L s . y . @\Q . . y; . . . ‘ |
- . % . e o g mffw o " »y b - . o Hai. e
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Q31 110 : N BB /; ///«/(://ﬁ?f” ... R / / o . /&;’%y%w»\\««m «w»\«%?“"3////4522/4//¢\v§3\>\v;13« . ... o . ..

Q32 90
Q35 9P

~ | Q36 6Q
Q37 6p . v . ///% “§<‘~// . “?ﬁ\%ﬁ& . /%«@ o 5" %&w% ///%“x« - e e M@ // o
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D1 6P a . . 5
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D10 10L .
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R-830

TK
KSP-1A/KES-4 (EXTERNAL SPEAKER)

KSP-1A or KES-4

Speaker cable

6

15 12\%\@« lead

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

B When using an external speaker :
1. Make sure the unit's power is turned OFF.
2. When using the external speaker, remove the jumper lead

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

from the connector, and attach the speaker cable. (pins 9 and 12)
B SPECIFICATIONS
Specifications KES-4 KSP-1A

Speaker size 120 mm 120 mm
Maximum input power 20W 10W
Impedance 4 ohms 4 ohms
Frequency response 100 to 5000 Hz 165 to 8000Hz
Dimensions (W X H X D, 127 X 127 X 65mm 127 X 127 X 65mm
projection not inclrded (5" X 5" X 2-9/16") (5" X 5" X 2-9/16")
Weight 780g(1.721bs) 750g(1.65lbs)a
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TKR-830
KPG-46 (PROGRAMMING INTERFACE CABLE)

KPG-46 External view
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TKR-830

SPECIFICATIONS

GENERAL

FrequeNnCy raNgE .......ccccviieieiee e e RX : 450,000 to 480,000 MHz, Band spread 5MHz
TX : 450,000 to 480,000 MHz

INPUE VOIA - 13.8V DC negative ground

TemPerature range ........ccccovierere e ee et -30°C to +60°C (-22°F to +140°F)

Frequency stability ..., £0.00015% :

Antenna IMPedaNCE ..........cccoiiii s raveeeaans 500

Channel SPAciNg ....cc.vververeeeeenercer et Wide : 25 kHz, Narrow : 12.5 kHz
(PLL channel step 5 kHz, 6.25 kHz)

Channels quantity ... 1 (32 Preset)

DULY CYCIB e et e s 100%

Dimensions (not including protrusions) ... 19.00” (482.6mm) W X 1.73" (44mm) H X 10.41” (265mm) D

RECEIVER

Sensitivity (EIA 12dB SINAD) .......cccorririierie e 0.32 pv

SeIECHVILY ..o e s Wide : -90dB, Narrow : -82dB

Channel Frequency Spread .........ccevveiviicreceenniniecienceene 5 MHz

Spurious and image rejection ........ccveecveiieiiiciinie e -100 dB

Intermodulation ... Wide : -85dB, Narrow : -80dB

TRANSMITTER

RF power oUtput ... 5W

Channel Frequency Spread ............ccocoiviiiiinnee, 30MHz

TYPE Of EMISS ...t 11KOF3E, 16KOF3E

Audio diStOrtIoN .....ccoeciiieii e Less than 2%

Spurious and EMISSION ..........ccoivieverriiieee e e ee e Harmonics : -50dB
Short distance : -75dB

FM NOISE ..o e e e e e e s e e ae e e Wide : -55dB, Narrow : -50dB

KENWOOD CORPORATION

14-6, Dogenzaka 1-chome, Shibuya-ku, Tokyo 150-8501, Japan

KENWOQOD SERVICE CORPORATION
EOS EOX 22745, 2201 East Dominguez Street, Long Beach, CA 90801-5745,
KENWOOQOD ELECTRONICS LATIN AMERICA S.A.

PO. BOX 55-2791 Piso 6 Plaza Chase Cl, 47 y Aquilino de ta Guardio Panama,
Republic of Panama

KENWOOD ELECTRONICS CANADA INC.

6070 Kestrel Road, Mississauga, Ontario, Canada L6T 158
KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembricker Str. 15, 63160 Heusenstamm, Germany

KENWOOD ELECTRONICS BELGIUM N.V.
Mechelsesteenweg 418 B-1930 Zaventem, Belgium

KENWOOD ELECTRONICS FRANCE S.A.

13, Boulevard Ney, 75018 Paris, France

KENWOOD ELECTRONICS U.K. LIMITED
KENWOOD House, Dwight Road, Watford, Herst., WD1 BEB United Kingdom

KENWOOD ELECTRONICS EUROPE B.V.
Amsterdamseweg 37, 1422 AC Uithoorn, The Netherlands

KENWOOQOD ELECTRONICS ITALIA S.p.A.
Via G. Sirtori, 7/9 20129 Milano, Iltaly

KENWOQOD IBERICA S.A.
Bolivia, 239-08020 Barcelona, Spain
KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.

(A.C.N. 001 499 074)
P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140,
Australia

KENWOQOOD ELECTRONICS (HONG KONG} LTD.
Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong,
N.T., Hong Kong

KENWOOD ELECTRONICS TECHNOLOGIES(S) PTE LTD.

Sales Marketing Division
1 Ang Mo Kio Street 63, Singapore 569110

1998-8 /1999-9 PRINTED IN JAPAN (S) 400
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