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INTRODUCTION

SCOPE OF THIS MANUAL

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

ORDERING REPLACEMENT PARTS

When ordering replacement parts or equipment informa-
tion, the full part identification number should be included.
This applies to all parts : components, kits, 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 re-
quired component for proper identification.

PERSONAL SAFETY

The following precautions are recommended for personal

safety:

» DO NOT transmit if someone is within two feet (0.6 me-
ter) of the antenna.

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

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

» All equipment should be properly grounded before pow-
erup for safe operation.

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

PRE-INSTALLATION CONSIDERATIONS

1. UNPACKING

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

2. PRE-INSTALLATION CHECKOUT
2-1. Introduction

Each radio is adjusted and tested before shipment. How-
ever, it is recommended that receiver and transmitter opera-
tion be checked for proper operation before installation.

2-2. Testing

The radio should be tested complete with all cabling and
accessories as they will be connected in the final installation.
Transmitter frequency, deviation, and power output should be
checked, as should receiver sensitivity, squelch operation,
and audio output. Signalling equipment operation should be
verified.
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3. PLANNING THE INSTALLATION
3-1. General

Inspect the vehicle and determine how and where the ra-
dio antenna and accessories will be mounted.

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

3-2. Antenna

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

3-3. Radio

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

3-4. DC Power and wiring

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

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

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

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

4. INSTALLATION PLANNING — CONTROL STATIONS
4-1. Antenna system

The antenna system selection depends on many fac-
tors and is beyond the scope of this manual. Your KEN-
WOOQOD dealer can help you select an antenna system that
will best serve your particular needs.

4-2. Radio location

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

SERVICE

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

If you do not intend to use the speaker 3.5-mm jack and
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WMRAITEEM 3. 5mm 775 2FHHEFLAN 15 §F D-sub EIER,

the D-sub 15-pin connector, fi t the supplied speaker-jack B MR E R IEFLER ACC. 3, BrbAR AT RIEN .
cap and ACC cap to stop dust and sand from getting in.
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Transceiver programming / ZE ;%4 412

KCT-60
Connection cable

B

Power input HRAM N E SR
connector
SYSTEM SET-UP / 241K &
Merchandise received / 4 Z| 87 & |
l Frequency range (MHz) | RF power Type
Choose the type of transceiver FEE S XE
IEFEH TR — 400~470 25W NX-820 C
See page 7.

A personal computer, programming interface (KPG-46A/46U),

and FPU (programming software) are required for programming.

ERNET .

See page 11.
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See page 12. See page 13.
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1. Modes

REALIGNMENT / #2:X4H &

User mode

—| Panel test mode |—|

Panel tuning mode |

—| PC mode

Firmware

programming mode

Data programming mode |
PC test mode |—| PC tuning mode |

Clone mode

—| Firmware version information |

Mode

Function

1. HEX

— mREt — mmesex |
—  roiEst gEmieEt |

—  EfHmRER

atl

PRI | PoimigiE |

SHR

User mode

For normal use.

Panel test mode

Use by the dealer to check the fundamental
characteristics.

Panel tuning mode

Used by the dealer to tune the transceiver.

PC mode

Used for communication between the trans-
ceiver and PC.

Data programming
mode

Used to read and write frequency data and
other features to and from the transceiver.

PC test mode

Used to check the transceiver using the PC.
This feature is included in the FPU.

— EfRRAER |
# R I
FFPER —AAER .
EATAR R AT EHERERANEE.
EAR SR AT AR B E IR
PC iz BT EHXHHE PC ZEHIESE.
WiRmIEER AT RS NS IR R A IhEE

PC tuning mode

Used to tune the transceiver using the PC.

PC MR AET

MATFiEid PC B EH T
ZINEENE T FPU .

Firmware pro-
gramming mode

Used when changing the main program of
the flash memory.

Clone mode

Used to transfer programming data from one
transceiver to another.

Firmware version
information

Used to confirm the internal firmware version.

2. How to Enter Each Mode

PC IR AFiEE PC EIEEEXT L.

B4 mizEN HMENFHRIEEREFIER.

g*u*ﬁi TZX%—éi?ﬁiiﬁ#ﬂﬂ%ﬁﬁ?ﬁ%ﬁ%ﬂ%
EHRRAES AT #IARERE bR A .

Mode

Operation

2. WAHNE—FPRN

User mode

Power ON

Panel test mode

[A] + Power ON

Panel tuning mode

Panel test mode + [s]

PC mode

Received commands from PC

Firmware programming mode

[Aa] + Power ON

Clone mode

[<B] + Power ON (One second)

Firmware version information

[s] + Power ON

#® K #®fE
APER EEBR
EHIRARR [A]l+ @R
EREIEER ERRER +[S ]
PC &3, M PC e S
Bl mizER [al+ FEEIR
SHIER [<BI1+#EEHIE (1 #4h)
BEFREAE S [s]+3F@AR

3. Panel Test Mode
Setting method refer to ADJUSTMENT.

4. Panel Tuning Mode
Setting method refer to ADJUSTMENT.

3. RTHEBMWKAEN

XTREAN, ERIFE,

4. XTERFEERENX

XTRERN, SRIFE.
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5. PC Mode

5-1. Preface

The transceiver is programmed using a personal com-
puter, a programming interface (KPG-46A/46U) and FPU
(programming software).

The programming software can be used with a PC. Fig-
ure 1 shows the setup of a PC for programming.

5-2. Connection procedure
1. Connect the transceiver to the computer using the inter-
face cable.

Note:
* You must install the KPG-46U driver in the computer to
use the USB programming interface cable (KPG-46U).

2. When the Power is switched on, user mode can be en-
tered immediately. When the PC sends a command, the
transceiver enters PC mode, and “PROGRAM” is dis-
played on the LCD.

When data is transmitting from the transceiver, the red
LED blinks.

When data is receiving by the transceiver, the green LED
blinks.

Note:
The data stored in the computer must match the “Model
Name” when it is written into the flash memory.

5-3. KPG-46A description
(PC programming interface cable: Option)

The KPG-46A is required to interface the transceiver to
the computer. It has a circuit in its D-sub connector case that
converts the RS-232C logic level to the TTL level.

The KPG-46A connects the 8-pin microphone connector
of the transceiver to the RS-232C serial port of the comput-
er.

5-4. KPG-46U description
(USB programming interface cable: Option)

The KPG-46U is a cable which connects to a USB port
on a computer.

When using the KPG-46U, install the supplied CD-ROM
(with driver software) in the computer. The KPG-46U driver
runs under Windows XP, Vista or 7.

The latest version of the USB driver is available for down-
load from the following URL:

http://www.kenwood.com/usb-com/

(This URL may change without notice.)

5-5. Programming Software : KPG-141D(C)
(ver.3.00 or later) description

The FPU is the programming software for the transceiver
supplied on a CD-ROM. This software runs under Windows
XP, Vista or 7 on a PC.

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

5. PCEx
5-1. BIS

FEITHHEAN ABR. wFEEO (KPG-46A/46U) I
FPU (4mIZiRfF) H1THRIE.
YRISERERIZE PC EER . B 1 AT PCHITHRIZAIEE .

5-2. FEFRIRME
1. REORSEE RN PHLEET BN,

AE
- AT AN &% KPG-46U IRFNFEF A REIE A USB 4RigiE
CE4 (KPG-46U) .

2. BETHES, ARSI EDEANAFAER. PCEEGSE, &
TN PC #23K, LCD LR~ “PROGRAM”,
FEITHI KL IEBIERT, £ LED (Atk.

FH I IREIERT, ZE LED INKR.

AR

BRREFHHESANEN, $55 “BSZMHR” 85.

5-3. KPG-46A iR (PC 4miziZ R4 « =M )
G T EIER IR EE KPG-46A. 1ZESEAI D-sub
EIEERE R AT RS-232C B4R iy TTL HESFRE .
KPG-46A JGZEZ X ALY 8 $T & 52 X L2 1 2 e iN Y
RS-232C H1TiH .

5-4. KPG-46U itRR (USB 4miZIEOIEELS : LML)

KPG-46U 2 iZE1ZZ! F % USB i L B ER 4%

5 KPG-46U B, 157 EL X LM AY CD-ROM (A
IRENIZRF ) » KPG-46U IREHFZFEILLZE Windows XP. Vista 3%
7 NiE1T.

B HTHRAY USB IRENFERF AT IAM TN FIAY URL T E.

http://www. kenwood. com/usb—com/

(IRL = BRAMEREZEENER.)

5-5. YRIZERMF : KPG-141D(C) (ver.3.00 S{ ESERA )
1B
FPU 2 CD-ROM MBI FEH I H BRIz . 128
7E PC B9 Windows XP, Vista 3% 7 FiE{T.
AIEFHIHN LB ANSIZIEE, HOUEEkRERE L
ITHRE. TLUTENRIZSRAENEER. o, TAVEHIEES
ST
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PC

Fig. 1/ &1

6. Firmware Programming Mode

6-1. Preface

Flash memory is mounted on the transceiver. This al-
lows the transceiver to be upgraded when new features are
released in the future. (For details on how to obtain the firm-
ware, contact Customer Service.)

6-2. Connection procedure

Connect the transceiver to the personal computer using
the interface cable (KPG-46A/46U). (Connection is the same
as in the PC Mode.)

6-3. Programming

1. Start up the firmware programming software (Fpro.exe (ver.
6.1 or later)). The Fpro.exe exists in the KPG-141D(C)
installed folder.

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

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

4. Press and hold the [a] key while turning the transceiver
power ON. Then, the orange LED on the transceiver
lights and “FIRM PRG” is displayed.

5. Check the connection between the transceiver and the
personal computer, and make sure that the transceiver is
in the Program mode.

6. Press “write” button in the window. When the transceiver
starts to receive data, the "LOADING" display lights.

7. If writing ends successfully, the checksum is calculated
and a result is displayed.

8. If you want to continue programming other transceivers,
repeat steps 4 to 7.

6-4. Function
If you press the [a] key while “FIRM PRG” is displayed,

the checksum is calculated, and a result is displayed.If you

press the [a] key again while the checksum is displayed,

“FIRM PRG” is redisplayed.

Note:

» This mode cannot be entered if the Firmware Program-
ming mode is set to Disable in the Programming soft-
ware.

« Normally, write in the high-speed mode.

KPG-46A or KPG-46U + Tuning cable (E30-3383-05)
KPG-46A f KPG-46U + AT LT (E30-3383-05)

PC PC
D-SUB
(9-pin/9 1) usB
KPG-46A KPG-46U

Transceiver

T

Transceiver

ZE T HHI

6. Elfr4migtEst
6-1. AIE

REREAEEHNHLE. HREGHINAER, TUEE
HALETAR.  (AXMARBEHNILE, HA0E
PRRZSHA. )

6-2. EIERE
OB (KPG-46A/46U) I X HAERERIM AR
. OFEAREPcEXTHE. )

6-3. 4RiZ

1. BEBEHRIELY (Fpro.exe (ver.6. 1 EEA)) .
Fpro. exe £ KPG-141D (C) L ETFRA,

2. AERETHRREBRERE (BEAN 115200 bps) FiBFwH
.

3. BEXHEM B REEZEHMIIEH.

4. FTAESXTHMBIER, 12E [a]1 8. RE, EHXTH
Ml ER#HE R LED 2%, HE/R “FIRM PRG”,

5. MEZFHITHNS D ABMZBINER, FIAZRITH
LT HIEER .

6. BREAOPRM “write” %M. FHITHHFFIRIZWBEIERT,
T~ “LOADING”,

7. MRENBRIERIITER, MWitEREFIHERER.

8. HEMFEAHEHMED T HIGEE, BEELBEIET,

6-4. IffE

MRAERET “FIRM PRG” A% [ A1 88, NTERIEFIFH
BETRER, MRERRKEMNERR (o] 8, WEFET
“FIRM PRG”.,

AE
- MREFH I HN B G RIERIRAEZR, WEEHEANL
R

- BEUSERAEA.
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7. Clone Mode

Programming data can be transferred from one trans-
ceiver to another by connecting them via their modular
microphone jacks. The operation is as follows (the transmit
transceiver is the source and the receive transceiver is a tar-
get). Clone mode should be enabled.

The following data cannot be cloned.

* Tuning data

* Embedded message with password
* Model name data

» ESN (Electronic Serial Number) data

Note:
The following data can be cloned.
* Fleet (own)/ID (own) for FleetSync
* Unit ID (own) for NXDN
* ID (own) for MDC-1200

1. Turn the source transceiver power ON with the [<B] key
held down (1 second), “CLONE MODE” is displayed on
the LCD.

2. Power on the target transceiver.

3. Connect the cloning cable (No. E30-3382-05) to the mod-
ular microphone jacks on the source and target.

4. Press the [s] key on the source transceiver.

The data of the source is sent to the target. While the
source is sending data, red LED blinked. While the target
is receiving the data, “PROGRAM” is displayed and green
LED blinked. When cloning of data is completed, the
source displays “END”, and the source red LED turned
off, and the target automatically operates in the User
mode. The target can then be operated by the same pro-
gram as the source.

5. The other target can be continuously cloned. Carry out
the operation in step 2 to 4.

(E30-3382-05)

Cloning cable / &%l|884%

7. EFIRK

BT R RN e AR FLEIRF X WAL, AT LU SRI2 5
N—afEmEs—Ea. BERENT (KEEHMHIEE
M, BERESIHINETFN) . NHBRAEFIER,

TREEHILLTHIE.

- SR

- HERERBRANMER

- HBUHE

- ESNCEEFFAIS) Huif

AE

AT IAEFIA T HIE.

- FleetSync B Fleet(B&)/ID(BH)
- NXDNEJ Unit ID(BE)

- MDC-1200 9 ID( B &)

1. #E [<B]1# (1 #) ITHEHNAEIE,LCD EF 7R “CLONE
MODE”,

2. TFFHIRER.

3. WBEHIEY (2 E30-3382-05) EIER|FHIFTFHL LM
R E R XIETL

4. BRENM L [s] 8,
FHAEBEHLZE FH. ENLEBUER, 46 LED
BNk FHIZWEER, B E/R “PROGRAN” HEE
LED [A¥k. HIBEHITRE, EHER “END”, EHAL
BLEDBR, FHLEFUAAEREIT. RETFHETLL
B 5 EHERNIEFRE.

5. ALIREEST B— B THIHITES. PUTSE 2 = 4 B9RE.

Fig.2 /[ 2

7-1. How to enter the data password

If the read authorization password is set in the optional
feature menu, you must enter the password (Source trans-
ceiver) to activate a clone mode.

You can use 0~9 to configure the password. The maxi-
mum length of the password is 6 digits.

7-1. INfATE N AR D
MRERLEINRESR B PR E TIREURINER, WELHE
ANEWB (EH) BAHEESIER.
AIEM 0~ 9 REEE. BRmAKENR 6.
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1. [<B] + Power ON.

2. “CLONE LOCK” is displayed on the LCD.

3. If the [A] and [¥] keys is pressed while “CLONE LOCK” is
displayed, numbers (0 to 9) are displayed flashing. When
you press the [S] key, the currently selected number is
determined. If you press the [S] key after entering the
password in this procedure, “CLONE MODE” is displayed
if the entered password is correct. If the password is in-
correct, “CLONE LOCK” is redisplayed.

7-2. Flow chart (Source transceiver)

Press [<B] key + Power ON for 1 second

Is
password*

set?
* Read
Authorization | No [ shows CLONE Lock
password l

| Enter password

Is entered
password
correct?

| Clone mode |
V18]

| Start the clone function |

8. Firmware Version Information

Press and hold the [s] key while turning the transceiver
power ON and then keep pressing and holding the [S] key,
the firmware version information appears on the LCD.

10

1. [<B]+Z@EHIE.

2. LCD ER7~ “CLONE LOCK”.

3. NRARR “CLONE LOCK” Bz (Al [¥v] #, #F
089 NEER. % [s] BEA#HEHINEFNEE.
W EEBRMNTZREGER [(s] %, MBHMANNZEIER,
| 5 7~ “CLONE MODE”. ZnSREZRSASIEFf, M EFh & /< “CLONE

LOCK”.

7-2. AEE (EEFXHIL)

[ <B]+$TFREIE(17)

*pRuEREn | & | 2% CLONELOCK

!

N

PN BT
EHIEWH?

| sl |

11s]
| B E TR |

8. BElFMiAER

FIFEHIIHNBRIRAHRME [S] 8, RE—EIRME [s]#,
LCD L{EHIE R AES
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INSTALLATION / % 3&

1. Connection Cable (KCT-60: Option)

The KCT-60 connection cable kit is used to connect the
transceiver to a Horn alert cable, KCT-18 (Ignition sense
cable), KES-5 (External speaker), or through the KCT-36 ex-
tension cable.

1-1. Installing the KCT-60 (Connection cable) in the
transceiver

1. Remove the ACC. cap on the rear of the transceiver.

2. Connect the D-sub connector of the KCT-60 to the D-sub
15-pin terminal of the transceiver.

3. Connect the 15-pin connector of the KCT-60 to a Horn
alert cable, KCT-18, KES-5, or through a KCT-36 exten-
sion cable.

Note: You must setup using the KPG-141D(C).

1. YEJEEYE (KCT-60: ZMeE)

KCT-60 EFZEB 45 4R 4 A P E ST HILEZZIBIV IR RE
45, KCT-18 ( S ANEXER4E ). KES-5 (4hEpiZAmsR), =@
3T KCT-36 FEACE 4% 2.

1-1. FEZEFITHNV LR KCT-60 (EFEHELT)

1. R TEHFT LG IR ACC. 2.

2. %% KCT-60 Y D-sub EIZFEIZ R FE L X HHLAY D-sub 15
HikF.

3. 1 KCT-60 Y 15 1% FEsS 43 MI\$R REE LS. KCT-18,
KES-5, XiBit KCT-36 IEHER LS.

EE . ASUER KPG-141D (C) HITIRE .

Y2 REE4S, KCT-18, KES-5 SKifid KCT-36 HEACHE 44

1-2. Terminal function

1-2. IRFINEE

D-sub 15-pin Pin No. Name Molex 15-pin Pin No. D-sub 15 §T5HRIS B Molex 15 §t4tRIS
1 SB 1 1 SB 1
2 IGN 2 2 IGN 2
3 PA or EXT-SP 12 3 PA Bf EXT-SP 12
4 DO 4 4 DO 4
5 DI 5 5 DI
6 FNCA 9 6 FNC1 9
7 FNC2 11 7 FNC2 11
8 FNC3 7 8 FNC3 7
9 FNC4 6 9 FNC4 6
10 FNC5 8 10 FNC5 8
11 FNC6 10 11 FNC6 10
12 5C 12 5C -
13 HR1 13 13 HR1 13

14 HR2 14 14 HR2 14
15 GND 3 15 GND 3

11



NX-820

2. Horn Alert Function

The Horn alert function (max. 2A drive) is enabled by in-
stalling the KCT-60 in the transceiver.

2-1. Installation Procedure

INSTALLATION / %= 3&

1. Remove the ACC. cap on the rear of the transceiver.

2. Connect the D-sub connector of the KCT-60 to the D-sub

15-pin terminal of the transceiver. £HimFo
3. Insert the two crimp terminals of the Horn alert cable to 3. R\ RS AN EER TR RSB 13
pins 13 and 14 of the square plug. #1014,

4. Connect the square plug to the 15-pin connector of the 4,
5. BRI TRIAZFHRIYGRREBHERIISENRVRRESE

KCT-60.

5. Connect the remaining two Horn alert cables to your car
Horn alert signal control. The internal FET switch can be
controlled by turning the HA function on/off and by using
a signaling decode output. The maximum current of HA
is 2A. This switch is the FET switch of P-channel type.

2. HU\IERINEE

R 2AWRF) .

- IR TEHXPHILEEREY ACC. .

2-1. RESR
1
2

1575 PRk HE I KCT-60 fY 15 §HiEiEss.
#.

ElH 5V E 16V,

Therefore, a DC power supply is necessary to use the
HR1. The voltage range is from 5V to 16V.

Note: You must setup using the KPG-141D(C).

FO13. HR1

14. HR2

7'1‘7—03. GND

3. Ignition Sense Cable (KCT-18: Option) 3.

The KCT-18 is an optional cable for enabling the ignition
function. The ignition function lets you turn the transceiver
power on and off with the car ignition key.

3-1. Installing the KCT-18 (Ignition sense cable) in

the transceiver

EE . AER KPG-141D (C) HHTIRE.
‘lll
[>
&
RDOOOD A5 A
DO D
BROOO
/3‘9‘3
S KCT-60
13,
7a " square plug/ TS

Crimp terminal / E#E ik F
Horn alert cable / I|l\12 7R BB 44

Gl
@00
©@e0
@6
@O0

\
<>
A )

B

S
KCT18 254

p%

rs

Square plug/ 5 HEL

Ignition line of the car / ;5 Z = N %k

12

TEEZH I _E R KCT-60, AI{EEBINIERINAE

. 1% KCT-60 Y D-sub EIZRZ EZZI EH T LA D-sub 15

REBFET FREAN@BITHTFF / 5506 HA THEEFNIE S SR
B BITIES. HARRKERA 2A. XNFXEPEE
HARIE FET FF2E. Eitk, EDCEBFESAFEMR HR1, BES

SONECR LS (KCT-18: EMaE)

KCT-18 AATE AR KIIREREMELT. S ANIIREILERE
BRI IR R A SARLFT TR K A R B A ALY IR

3-1. FEZFHXTHH LRI KCT-18 ( SN RERIEEYE)
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INSTALLATION / % 3&

4. External Speaker (Option)

4-1. KES-5
External speaker KES-5 can be installed for KCT-60.

H Connection procedure

1. Remove the ACC. cap on the rear of the transceiver.

2. Connect the D-sub connector of the KCT-60 to the D-sub
15-pin terminal of the transceiver.

3. Insert the two crimp terminals of the KES-5 to pins 3 and
12 of the square plug.

4. Connect the square plug to the 15-pin connector of the
KCT-60.

Note:
You must set up using the KPG-141D(C).
Before the external speaker can be used, you must as-
sign one of the keys as “External Speaker”, using the
KPG-141D(C).

Black/White lead -
B/ a5 | 1258
3

Black lead / B 54

5. Changing Serial Port Level

5-1. Change FNC1 (TXD) and FNC2 (RXD) of D-SUB
15-pin connector from TTL level to RS-232C
level

FNC1 (TXD /6pin ) and FNC2 (RXD /7pin ) of D-SUB 15-
pin connector are confi gured at the TTL level as the default
value. But you can change these serial port level to RS-
232C level through the RS-232C level converter IC (IC516)
by configuring the port.

Remove the R664, R635 and R662 chip jumpers and sol-
der the chip jumpers to R666, R633 and R665.

5-2. Change FNC1 (TXD), FNC2 (RXD), FNC3 (RTS)
and FNC4 (CTS) of D-SUB 15-pin connector
from TTL level to RS-232C level

FNC1 (TXD/6pin), FNC2 (RXD/7pin), FNC3 (RTS/8pin)
and FNC4 (CTS/9pin) of D-SUB 15-pin connector are con-
figured at the TTL level as the default value. But you can
change these serial port level to RS-232C level through the

RS-232C level converter IC (IC516) by configuring the port.

Remove the R664, R635, R662, R659, R658 and R632
chip jumpers and solder the chip jumpers to R666, R633,

R665, R663, R660 and R630.

4. SMERpAERE (&AM
4-1. KES-5
SNERIHFE B KES-5 AT R 2ETF KCT-60,

W EESE

1. IRTEHITHLEEREY ACC. =.

2. ¥% KCT-60 BY D-sub ZEIZREEIZE) FEH T D-sub 15
HimF o

. ¥% KES-5 I RN im FIEAN T LIRS B0 ETR 3 Fn 12

1575 T iESLiE R KCT-60 Y 15 TiEdEsE.

w

4.

AE
W55 A KPG-141D (C) HITIRE.
JAUEF KPG-141D (C) B ENMBIEE RN “INEBIAHFERE",
HAERSNER AR

5. METR(TEOBF
5-1. Y% FNC1 (TXD) #0 FNC2 (RXD) BY D-SUB 15 §tiE#:
5M TTL BB F4%4#50 % RS-232C B

FNC1 (TXD/6 %t ) F1FNC2 (RXD/7 %) BYD-SUB 15 §H&E
FEREBHINREAE TTLEY., BRI iHOI&EFIX LS
1Tim OB BT RS-232C #4udE#ess 1C  (10516) 453 % RS-
2320 BB,

M R664, R635 Fl1 R662 B4k Z R666, R633 Fl R665.

5-2. J%D-SUB 15 §HiE3EESAUFNC1 (TXD), FNC2 (RXD),
FNC3 (RTS) #1 FNC4 (CTS) M TTL H3SEi&#a%) RS-
232C B3

D-SUB 15 $TE3E22H9 FNC1 (TXD/6 %), FNC2 (RXD/7 ),

FNC3 (RTS/8 £t ) FIFNC4 (CTS/9 §t) BRINEE 7 TTL BB,

B R DU I i 18 B % X Lk BB 4T um O BB Sl i RS-232C #41iL

LB IC (10516) 45#RZE RS-232C BE3F,

M R664, R635, R662, R659, R658 #1 R632 Bk % ZE R666,

R633, R665, R663, R660 F1 R630,

13
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1T

1 o
'Dﬁﬂwgﬂ
EINE e

= | = Mg
@)
o M

5[Re64] [R635] [R662] [R659] [R658] [R632] 15

fffffffffffffffffffffff

[] ) 6lFees Feas, e6s, b6, Fod, FodD. 16

|

B

[R79%6] [R797]19

,,,,,,,,

TTTTTT
Q

H In the case of 5-1.
[TTL level]
R664,R635 and R662: 0Q2 chip jumper.
R666, R633 and R665: open.
[RS-232C level]
R666, R633 and R665: 0Q2 chip jumper.
R664, R635 and R662: open.

H In the case of 5-2.

[TTL level]
R664, R635, R662, R659, R658 and R632: 0Q2 chip
jumper.
R666, R633, R665, R663, R660 and R630: open.

[RS-232C level]
R666, R633, R665, R663, R660 and R630: 0Q2 chip
jumper.
R664, R635, R662, R659, R658 and R632: open.

6. Changing of Signal Type

6-1.Change signal output of D-SUB connector
from DEO to AFO
The output (4pin) of D-SUB 15-pin connector is config-
ured at the DEO as the default value.
Remove the R796 chip jumper and solder the clip jumper
to R798.

6-2. Change signal input of D-SUB connector from
DI to MI2
The input (5pin) of D-SUB 15-pin connector is configured
at the DI as the default value.
Remove the R797 chip jumper and solder the chip jump-
er to R799.

W 51 W54
[(TTL B2 ]
R664, R635 F1 R662:
R666, R633 F1 R665:
[RS-232C 2 ]
R666, R633 H1 R665:
R664, R635 F1 R662:

0Q ML ELPE.
B 7F .

0Q M EEFHE
BT FF

W 52 fias
[TTL B ]
R664, R635, R662, R659, R658 F1 R632:
R666, R633, R665, R663, R660 11 R630:
[RS-232C B F ]
R666, R633, R665, R663, R660 F1 R630:
R664, R635, R662, R659, R658 F1 R632:

0Q M EBH
B FF.

0Q M FreafH.
LAt

6. HMEESHEH

6-1. 154% D-SUB E#ER IS S 4 M DEO TLE F| AFO,
D-SUB 15 §HiEsEse ity (4 4t), 1EREIAEM AR DEO,
M R796 B2k = R798.

6-2. 151% D-SUB EIEHR/HIESIHIAM DI TLEE|MI2,
D-SUB 15 $HiEIERSRVMIN (5 §H), EABIAERE DI,
M R797 B2k = R799.
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DISASSEMBLY FOR REPAIR / £ E]

1. Disassembly Procedure 1. I{REDSRH
1. Remove the cabinet, top packing and shielding plate of 1. TR HNBIAE . T TSR o

the transceiver.

2. To remove the panel assembly, first turn the transceiver 2. EREEREMS, RAEEERIHAVEBEKE.
upside down. R, B—FRBLTHENRENILA, FERESLTRN
Then, insert a flat-head screwdriver into the holes of the FEs .
chassis and tilt it in the direction as shown by the arrow.

Holes/ ¥

Panel assembly
ERAH

15
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DISASSEMBLY FOR REPAIR / 4 {Z i E]

3. Disconnect the flat cable from connector of the panel as- 3. MWERABHHERESREFSIRB L.
sembly.

4. Hook the finger to hole and while pulling the speaker 4. EHEMANMEFRRELRFLS, ARRERREEF A IS EEMAL
holder to this side, expand the panel side of @ to 3), and FERMOEIG, FATLUNEIR EETHERREE.

remove the speaker holder from the front panel.

Speaker holder

75 25 e
5. When removing the TX-RX PCB, first remove the top 5. FEMA PCB B, RISEiRTINER.
packing. RIE, BREARLGRIRFIEREIRZMNIERS TR,
Then, remove the solder of the antenna hot pin and posi- H UL PCB. THERIEHRAMFZIAM AR LAY 16 FilELL,

tive terminal of the DC cord.
Remove the 16 screws from the TX-RX PCB, power mod-
ule, and audio amp.

Positive terminal of ;2;;123 hot pin
the DC cord Xem
B IRZ%R IERim T

Audio amp @

AR S| TN

Power module
INERAEHR

% PCB
16
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DISASSEMBLY FOR REPAIR / £ E]

Note: P =g
When you supply power to the TX-RX PCB after remov- MIEKEE FIR T4 PCB 2 [EXTU 4 PCB fEELRT, FER
ing the TX-RX PCB from the chassis, solder the positive IRk (T © E30-3448-25) HYIEARANFEHR FIRFERINL
and ground terminals of the DC cord (Recommendation: % PGB B4 + % GND f5F .
E30-3448-25) to the + and GND terminals of the TX-RX
PCB.
: o o
e T

......

TX-RX PCB /% PCB

Component side / FTtiEE
l_n—l_/‘
6. Pull it out behind the chassis by rotating the bush @) of 6. IRTHRIHTFHNELZO, HFMNKELF T ERIRTFOZE,
the DC cord 90 degrees in the direction of the arrow after BERBREZNEEQUUS LA ENEE 90 B, BHEAL
the screw (D in the negative terminal is removed, and the EREEHE.

positive terminal (2) is removed from the chassis.

DC cord
BHiREBIRL%
X @ \
o1 %ﬁi@@ N> §
{
5
2. Precautions for Reassembly 2. EFREFESEM
1. The tab from @ to @) is applied the front panel first. And, 1. BEEMTORQHMOES , REHIREDIOHEER.

@ to ( tabs inside the front panel is pushed.

Display PCB
T 7~ PCB

17
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DISASSEMBLY FOR REPAIR / 4 {Z i E]

2. When mounting the panel assembly, pass the flat cable 2. REBRAGRT, WTERRESKBLSEETRENTL,
through the hole of the chassis as shown below then con- SRR TR B S F B T AR 4B 1 RO R R

nect the flat cable to connector of the panel assembly.

Panel assembly
ERLAH

Hole of Panel
the chassis  assembly

JREERIFL EiRA

Chassis
JREE Chassis / KEE
3. Fit the panel assembly into the two tabs of the chassis 3. SeERAGRAEKERMNANCERN. RE, BB
top side first. HEEERNERE S, 5 R LA AR AL 2 R E R A P A
Then, fit the panel assembly into the two tabs of the A

chassis bottom side by turning the panel assembly.

3. Correspondence when replacing the 3. EE# LED (D22 #nD23) BFHYHESz#R1E
LED (D22 and D23) B LED (D22 F1D23) B, ¥ LED BY5|LEEIM T EIFTEY
When replacing the LED (D22 and D23), it makes it to Rt
length.
LED LED
D22 D23
13mm 12mm

|

18
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CIRCUIT DESCRIPTION / F8 5%}t FF

1. Overview

The NX-820 is a UHF Mobile transceiver designed to
operate in the frequency range of 400 to 470MHz. The unit
consists of a receiver, transmitter, phase-locked loop (PLL)
frequency synthesizer, baseband parts, power supply, and
control circuits.

2. Frequency Configuration

The receiver is a double-conversion super-heterodyne
using the first intermediate frequency (IF) of 49.95MHz and
the second IF of 450kHz. Incoming signals from the an-
tenna are mixed with the local signal from the PLL circuit to
produce the fi rst IF of 49.95MHz. This is then mixed with
the 50.4MHz second local oscillator output to produce the
450kHz second IF. The transmit signal frequency is gener-
ated by the PLL VCO, and modulated by the signal from the
DSP. It is then amplified and fed to the antenna.

1. Bk

NX-820 Jg UHF ZEZXTi##1, &itHT 400 & 470MHz B985
WA ZREHBWRH. LKEHL. BB (PLL) SAEARK
2. KW, mBIRAITHI B AR .

2. SRR

BB A ZREmBINESR, ERANE—Rm (F) X
49.95MHz, SE_F3fiA 450kHz. REIHEWEIRIESS5PLLE
BN AHRIE SR, M= E— 49. 95MHz K9P, 2
FES8 A 50. 4MHz AR H R M E SR, Hm~%
E A 450kHz B8 K STHIESIREE PLL VOO A5,
FHEDSPIESIEH. & /T, R SMELTMAHREFREL,

a7 CF
TX/RX: 400~470MHz 450kHz
MCF =
1StMIX 49.95MHz | === spP
ANT] [ RF = MIX AF
sw [1AMP = IFAMP [ 1 AMP"D:I
; =
16.8MHz 3 2
(@]
TOXOI_Zoamuz | E
o]
?
350.05~ 3 MIC
420.05MHz o @ e
PA | [ 7x |, VCO [+ ‘—AMP‘_CI
AVP[* | AMP 400~470MHz
Fig.1 Frequency configuration / B 1 $iZHR%

3. Receiver System

3-1. RF circuit

An incoming RF signal from the antenna terminal is
passed through the antenna switch (D110, 111 and 107) and
then the bandpass filter (L215, 216 and 210). The bandpass
filter is adjusted by a variable capacitor. The input voltage to
the variable capacitor is regulated by the voltage output from
the D/A converter (IC712). The signal is amplified by an RF
amplifier (Q202), and passed through the bandpass filter
(L207, 208, 209 and 211). The resulting signal is applied to
the first mixer (Q201) where it is mixed with the first local
oscillator signal output from the frequency synthesizer to
produce the first IF (49.95MHz).

3-2. IF circuit

The first IF signal is passed through a four-pole mono-
lithic crystal filter (XF1) to reject the adjacent channel signal.
The filtered fi rst IF signal is amplified by the first IF amplifier
(Q305) and then applied to the IF system IC (IC303). The
IF system IC provides a second mixer, AGC amplifier , and
RSSI (Received Signal Strength Indicator).

3. RWERARS

3-1. RF BB}&

R imTIEWEIM RF AN ESHOBIE RE&F X (D110,
111 F0107) FOHs@IESR S8 (L215, 216 F1210) . Hr i@ B K
REHTTHERRFAE. TTHESRNANBESHEERE
#eg (10712 R EEHITIEE. ME, BS54 RFEX
7= (Q202) WK, AEBEHBIE&SE (L207, 208, 209 0
211) . REAWESWITHABE—RE (0201) . EIZESNEE
F, EESE5MEARBHENE—KMIRHRESRT, M
MAEE—H (49. 95MHz) .

3-2. SR ES

F—hIESET— MR B R RIREREE XF1) LUEE
IEEEENES. EEEMNE—PIES ST E—PIHMK
75 (Q305) W9RLKIE, MNEEIFSHARLG 1C (16303) £, i
A% 1CIBHE—NEIRINZE. AGC HUKESFIRSSI (FEWIES
BEIETREE) .

19
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The second mixer mixes the first IF signal with the
50.4MHz of the second local oscillator output and produces
the second IF signal of 450kHz.

The second IF signal is passed through the ceramic filter
(CF1) to reject the adjacent channel signal. The filtered sec-

FRINFREAE—FIES K 50. AMHz BYSE — A HIRSS
g2 4Rk 450kHz 9B = s 2.

FhESIRTMEEIRKEEE (CF1) LUERIGEEENE
2. EHRENESH AGC MAEHITHRA.

AGC T ASEHIESBIIMEIEKEE (CF2) HIMAASIC

ond IF signal is amplified by the AGC amplifier. (16507) »
The signal from the AGC amplifier is input to the ASIC
(IC507) through the ceramic filter (CF2).
ANT
D110, 111 L215,216, Q202  L207,208 Q201 XF 1 Q305
L116, 117 D107 210  RFAMP 1209211  1stMIX MCF  IF AMP CF2
ANT >~ IC303
tpF 3 ‘s PP BFF +[>—> BPF =~ —>[>—> MIX, AGC | BPF
A t j
1st PLL %)
0SC(PLL) 8 =
X1 Q303 o >~
N
CF1
TCXO 4)[%
16.8MHz
IC 711 IC711 IC712 IC714
L (1/2) (2/2)
oo 4>| >—3 >— 3| vou > >—>|||SP
IC502
DSP

Fig.2 Receiver System/ & 2 E\H RE%

3-3. Audio amplifier circuit

Audio processing (high-pass filter, low-pass filter, de-
emphasized and so on) in FM mode and decoding in NXDN
mode are processed by the DSP (IC502). Audio signals from
the ASIC (IC507), IC502 goes through the amplifier (IC711).
The signal then goes through the D/A converter (IC712) and
an amplifier (IC714).

3-4. Squelch circuit

It amplifies the demodulated noise signal from ASIC
(IC507) after filtering through the LPF and HPF circuit. The
amplified signal is then converted to a DC signal by the de-
tection circuit. The converted signal is fed back to 1C507.

3-3. EINMKSEHE

FMAER A SSAAIE ( S@iEESE REEESE.EmMESE)
F10 NXDN & X BUfZRLE DSP (1C502) HE1T4LIE. ASIC (1C507)
10502 FISHHIESBEMARE (16711) . REESEIH
WEEHREE (1C712) FORLRSE (16714) .

3-4. BRIEERER

B LPF F0 HPF EEERIERIG, 1ZFHEBEHK ASIC (1C507)
HERAREES. ME, IANESHENERE#RDC
5. FRNESHERIRS 10507,

IC705(1/2) Q702 D702 IC705 (2/2)
ASQ
DET ASQAPC » = AMP RECT AMP
~
IC507
| ASQDET

Fig. 3 Squelch Circuit / B 3 E#IEH RS
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4. Transmitter System

1C502

4. KFHNARSG

IC2

Dop »| PLLIC
MIC  IC703(2/2) 1 IC701(1/2) ¢
o Ics07 To TX
AMP > ASIC —>| LPF > veo >0
AGC
D703,704
Q703,704

Fig.4 Transmitter System/ & 4 %5t &%

4-1. Audio Band Circuit

The signal from the microphone is amplified by IC703 (1/2)
and limited by the AGC circuit composed of D703, D704,
Q703 and Q704. IC703 (2/2) works as an anti-aliasing LPF
filter.

4-2. Baseband Circuit

The audio signal output from the Audio band circuit is
converted to digital data with a sampling frequency of 48
kHz. This digital data is sent to the DSP (IC502), and voice
signals of 300Hz or lower and frequencies of 3kHz or higher
are cut off so that an audio range 300Hz to 3kHz is extract-
ed. The audio signal is then pre-emphasized in FM mode
and synthesized with the signals, such as QT and DQT, as
required, and is then output from the ASIC (IC507). In Digi-
tal mode, the audio signal is converted to the 4-Level FSK
baseband signal and is output from IC507. The DTMF and
MSK baseband signals are also generated by the DSP and
output from 1C507.

LPF (IC701) works as smoothing filter. The output level
according to the transmit carrier is fine-adjusted according to
each modulation method.

4-3. Drive and Final amplifier

The signal from the T/R switch (D17 is on) is amplified
by the drive amplifier (Q102) to 16~17dBm. The output of
the drive amplifier is amplified by the final amplifier module
(IC102) to 25W (5.0W when the power is low). The output
of the final amplifier module is then passed through the har-
monic filter (LPF) and antenna switch (D110, D111 are on)
and directional coupler and is applied to the antenna termi-
nal.

4-4. APC circuit

The Automatic transmission power control (APC) circuit
stabilizes the transmitter output power at a predetermined
level by detecting the power module output with the direc-
tional coupler and diode detector (D104 and D105). The di-
ode detector (D104 and D105) applies the detected voltage
to the DC amplifier IC103 (2/2).

The APC circuit is configured to protect over-current of
the power module due to fluctuations of the load at the an-
tenna end and to stabilize transmission output at voltage and
temperature variations.

4-1. FINSTE B

ERXIESH 16703 (1/2) B A F 4 D703, D704, Q703
#1 Q704 4H A AY AGC BB FR PR &I, 16703 (2/2) R{EHESE
LPF R 2R,

4-2. EEHIE

WSS B E N ENES R AR A
ABkHz B FHIE. Z B FHIEH L X4 DSP (10502),
300Hz S ERHIBEZES UK 3kszzE,—;E’JbFﬁ$%&ESuJ: H
LB 300Hz & 3kHz I E e E. ARG, FHIESLLFMNIE
NFME, HERFEHQT %uDoT %1:%%152 %F}AASIG
(16507) 1. EHFERT, BIESHEBRA 4R FSK
HEESHM 10507 . DTMF:’mMSKEm St DSP &
AFEE 16507 drd .

LPF (1C701) FB{EFEIEREE. RIFEZEHIEHIE TR
BB & SHEUK A BB S AT RO .

4-3. IREhEIFNRBIKRS

T/RFXE DI7FRE) HHE=S
E| 16 ~ 17dBm. IRFNMKEZ AV L E S HRB A AZER
(16102) FLARZE| 25W ( HIHR(X A 5. OW AT ) o RFHMKHFIR
REH S S REENIE TR E 2R (LPF) RRZF X (D110,
D111 FFiE) RAEMHEER, REMBBREZHF L.

HIRENHARE (Q102) K

4-4. APC EBE&

BEERASEMBEERM_IRE (D104 1 D105) #&MIH
RIERGY, Bah& SRS (APC) BIRIGL T2 MH T
RREEMEHEF. —HRE (D104 F1D105) it B R AR
1C103 (2/2) FESNEEJE .

Bl E APC HHERZ A T IRIPE R Lin S BUE ST 5| A ThZE
BETR, UREEEMEET RS LSHE.
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Q105
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D105 l
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DET
D104
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Fig.5 APC Circuit/ &5 APC FEBE&

5. PLL Frequency Synthesizer

5-1.TCXO (X1)

The TCXO (X1) generates a reference frequency of
16.8MHz for the PLL frequency synthesizer. This reference
frequency is applied to pin 9 of the PLL IC (IC2) and is con-
nected to the IF circuit as a 2nd local signal through the Tri-
pler.

The frequency adjustment is achieved by switching the
ratio of the dividing frequency. The resolution of the adjusting
frequency is approximately 4Hz.

5-2.VCO

There is an RX VCO and a TX VCO.

The TX VCO (Q6) generates a transmit carrier and the
RX VCO (Q5) generates the 1st local signal. For the VCO
oscillation frequency, the transmit carrier is 400 to 470 MHz
and the 1st local signal is 350.05 to 420.05MHz.

The VCO oscillation frequency is determined by one sys-
tem of operation switching terminal "T/R" and two systems
of voltage control terminals "CV" and "ASSIST".

The operation switching terminal, "T/R", is controlled by
the control line (/T_R) output from the ASIC (IC507). When
the /T_R logic is low, the VCO outputs the transmit carrier
and when it is high, it outputs the 1st local receive signal.

The voltage control terminals, "CV" and "ASSIST", are
controlled by the PLL IC (IC2) and ASIC (IC507) and the
output frequency changes continuously according to the
applied voltage. For the modulation input terminal, "VCO_
MOD", the output frequency changes according to the ap-
plied voltage. This is used to modulate the VCO output.
"VCO_MOD" works only when "/T_R" is low.

5-3. PLL IC (IC2)

The PLL IC compares the differences in phases of the
VCO oscillation frequency and the TCXO reference fre-
quency, returns the difference to the VCO CV terminal and
realizes the "Phase Locked Loop" for the return control. This
allows the VCO oscillation frequency to accurately match
(lock) the desired frequency.

5. PLL SNE & RS
5-1. TCX0 (X1)

TCXO (X1) 4K 16. 8MHz PLL SRR & RSEHIE IR, 1%
EESIRIERNSE 2 NRIFESES=(EM5, #WMEIBPLL IC
(102) BY5E 9 BIHIEZE IF B,

BE YIRS H TN R AR, FHRSERN D PHERA R
4Hz,

5-2. VCO

®H—/NRX VCO F1—4 TX VCO,

TX VCO (Q6) R &EETE R, RX VCO (05) £ E 1 AR
55. 3T VCO EHIME, LEHEIKN 400 E 470MHz, 51
AIFISE A 350. 05 F 420. 05MHz.,

VCO BSHINERA—MRIEYIIGET “T/R” REGEMBENEE
g “CV” FR “ASSIST” BRLHAE.

BEYIHRIRF “T/R” HHASIC (1C507) 15418 (/T R)
RS S TIES). /T_RIZHEKES, VOO it £ 550K ;
B, M1 ARERES.

BEISHIEF “CV” F1 “ASSIST” BHPLL IC (1C2) 0
ASIC (1C507) #=#l, fMHSNRRFEMEBHIEEFERT. 3T
FEFMNGRF “VCO_MOD”, Mt SHRIRIBMEBMBENT.
£ % VOO HH . “VCO_MOD” {XFE “/T R” {EBTT1E.

5-3. PLL IC (I1C2)

PLL 1C XFEE VCO Z55H55ZRAN TCX0 EESMRANAANIE, 18
HHIZEIREZE VCO OV ik F, MM SEIL R mim Ay “Hifa3Reg .
XHERTAE VOO ESHINRS A EASARBRLE (HIE).
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When the frequency is controlled by the PLL, the fre-
quency convergence time increases as the frequency dif-
ference increases when the set frequency is changed. To
supplement this, the ASIC (IC507) is used before control by
the PLL IC to bring the VCO oscillation frequency close to
the desired frequency. As a result, the VCO CV voltage does
not change and is always stable at approximately 2.5V.

The desired frequency is set for the PLL IC by the ASIC
(IC507) through the 3-line "SDO1", "P_SCK1", "/PCS_RF"
serial bus. Whether the PLL IC is locked or not is monitored
by the ASIC through the “PLD” signal line. If the VCO is not
the desired frequency (unlocked), the "PLD" logic is low.

The modulation signal of the Low-speed-Data is applied
to pin 23 of the PLL IC (IC2).

The modulation signal that is digital data of a sampling
frequency of 96 kHz is set for the PLL IC by the DSP (IC502)
through the “PLL_MOD” line.

5-4. Local Switch (D16, D17)

The connection destination of the signal output from the
buffer amplifier (Q11) is changed with the diode switch (D17)
that is controlled by the transmission power supply, HSW,
and the diode switch (D16) that is controlled by the reception
power supply, 50R. If the HSW logic is high, it is connected
to a transmit-side drive (Q102). If the HSW logic is low, it is
connected to a receive-side mixer (Q202).

SMEE PLL $SHIRT, SHERE E AT (814 M E % E SR B BT
SRERERIEATIEM. Stk TN, ZEBEPLL 1CTHIZ
BI{ER ASIC (10507) LAfsE VCO BSHSnRIER T ERSHE.
itk, VCO CV MEBEATE, IRLRFRELEL 2.5V,

PLL I1C BYEREESRZE ASIC (1C507) i@t 3 4 “SD01”, “P_
SCK1”, “/PCS_RF” BITRLZHITIRE. PLL 1C REHIEH
ASIC BT “PLD” {55 4kBEEITHEM . 2N VCO N 2EREERIIM
R O(KH), W “PLD” BIETRK.

RRBIR TS SHMER PLL 1C (162) BYEE 23 B,

JEF{ES =2 DSP (16502) i&#id “PLL_MOD” £kE& 5 PLL 1C
W E R 96kHz KEESNZER M F IR

5-4. A¥RFE (D16,D17)

MR (1) MEBIESHIEZ BB A STHEIREHSW
I RETFE  (D17) FniEYER R 50R $5HI8 —REFF X<
(D16) HITHIHR. QIR HSW iBEEAS, NHHIERESR) &L EMIRED
(Q102) . 2NR HSWIZ B AR, MIMOEIZ R ZIME SMEE (0202) .

Q5,6
D3,4,7,8,9,
D10,11,12
1C2 D13 Q10 Qi1 D16,17
Loop BUFF BUFF T/R
TCXO — Filter VCO |—Pp» AMP = AMP —{ sw —» to TX stage
X1 16.8MH
SR f T 1T
SDO1
PCK_RF cVv § (%g
/PCS RF IC3(1/2) 3 w0
PLLMOD
A 2
VCO MOD s
]
<]
150C
ASSlST—%
1C3(2/2)

BPF |

Fig.6 PLL circuit/[E 6 PLL BBEE
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6. Control Circuit

The control circuit consists of the ASIC (IC507) and its

peripheral circuits. IC507 mainly performs the following:

1) Switching between transmission and reception via the
PTT signal input.

2) Reading system, zone, frequency, and program data from
the memory circuit.

3) Sending frequency program data to the PLL.

4) Controlling the squelch on/off using the DC voltage from
the squelch circuit.

5) Controlling the audio mute circuit using the decode data
input.

6-1. ASIC

The ASIC (IC507) is a 32bit RISC processor, equipped
with a peripheral function and ADC/DAC.

This ASIC operates at 18.432MHz clock and 3.3V/1.5V
DC. It controls the flash memory, SRAM, DSP, the receive
circuit, the transmitter circuit, the control circuit, and the dis-
play circuit and transfers data to or from an external device.

6-2. Memory Circuit

The memory circuit consists of the ASIC (IC507), the
SRAM (IC503) and the flash memory (IC501). The flash
memory has a capacity of 32Mbit which contains the trans-
ceiver control program for the ASIC and stores the data. It
also stores the data for the transceiver channels and operat-
ing parameters that are written by the FPU. This program
can be easily written from external devices. The SRAM has
a capacity of 1Mbit which contains the work area and data
area.

B Flash memory

Note: The flash memory stores the data that is written
by the FPU (KPG-141D(C)), tuning data (Deviation,
Squelch, etc.) and firmware program (User mode, Test
mode, Tuning mode, etc.).

B SRAM (static memory)
Note: The SRAM has a temporary data area and work area.

6-3. Display Unit

The display unit is composed of the LCD driver IC (IC1),
the LCD & Key backlight, etc.

The LCD is controlled using the 4 serial lines (LCDDI,
LCDCE, LCDCL, LCDDO) from the ASIC (IC507).

6-4. Key Detection Circuit

The keys are detected using an LCD driver IC (IC1). If a
pressed key is detected by IC1, the information is passed to
IC507 through the serial line.

6. EHIF RS

¥R IR ER ASIC (10507) FISMEIRRIR4AML. 10507 EH
TTULTINEE -
1) EBMIARI PTT 5S4 STRIIEUR.
2) NEHEHEBEISEARS. X, SHRMEEHIE.
3) IFIREREIEAIXE PLL.
4) FERMEEE IEAY DC HLEISHIEREAOTT / XK.
5) EIABIRRRD BRI SIS AR S IR

6-1. ASIC

ASIC (1C507) 232/ RISCAIEE, ELKINEIHREF
ADC/DAC.

1% ASIC XL 18. 432MHz Bt4hFn 3. 3V/1.5V DC iB1T. FHLAE
#iA7E. SRAM, DSP, JEUNEEEE. RSTHEE. THBEEULE
REEE, HSIMNERIEE W EEHEIE.

6-2. TRiEEEER

TEfiEELBRER ASIC (1C507) (SRAM (16503) FA[A%E (1€501)
H. NEFEEBIMUMEE, B85 ASICHIEIHHHIZE
BFHEERE. RRTREFESHIEENRIERFPU
BSEANEZTESH. TURRBIIIMERREEANILIZERF. SRAM
BB IMINEE, 88 TIEXMBEEX.

B %=

FE . NETMEEFPU (KPG-141D(C)) BARIHEEE. BiLH
B/ R, B8 ) UREHREF (APER.RER,
PEERE) .

B SRAM ( B37s7fiESE)
EE : SRAM R BIRETHHIEX A TIEX .

6-3. B RET

EREITTHLCD IRE IC (1C1) . LLK LCD FuiLHeiy easan
SRR .

LCD BT ASIC (10507) By 4 s & 1TiEHIk (LCDDI,
LCDCE, LCDCL. LCDDO) i#{TiE%l.

6-4. IRHERM B
fERA LCDOREN IC (1C1) #MiREE. R 101 &NBEF
FREEIRT, M@ BTN 10507,
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6-5. DSP

The DSP circuit consists of a DSP (IC502) and process-
es the baseband signal. The DSP operates on an external
clock of 18.432MHz (the same as the IC507), the I/O section
operates at 3.3V and the core section operates at 1.5V. The
DSP carries out the following processes:

* 4 level FSK processing

» Analog FM pre-emphasis/de-emphasis

* Vocoder processing between the audio codec and mod-

ulation/demodulation

» CAl processing, such as error correction encoding

« QT/DQT encoding/decoding

* DTMF encoding/decoding

* MSK encoding/decoding

« 2-tone encoding/decoding

» Compressor/expander processing

« Voice scrambler processing

 Transmit/receive audio filtering processing

» Microphone amplifier AGC processing

* Audio mute processing

» Modulation level processing

7. Power Supply Circuit

+B is connected to the Final amplifier and the DC/DC
converter IC (IC405). IC405 regulates the +B voltage to 5.0V
(50M). 50M operates whenever +B is supplied. IC401 (33M)
and IC408 (15M) are enabled while the 50M is operating.

33M and 15M provide the power to the ASIC (IC507),
DSP (IC502), and Flash memory. At this time the ASIC
starts working. The voltage detector IC (IC402) watches the
+B voltage. If the +B voltage is higher than 8.6V, 1C402 (/
BINT) outputs High. If the /BINT signal is high, Q403 (SB
SW) is turned on by the SBC signal from the ASIC. (High :
SBC=0ON, Low : SBC=OFF). When the SB is turned on, IC1
(80C), 1C404 (50C), Q402 (80ANT), Q404 (80T), Q415, 416
(150C), Q417 (50R) and Q408 (50CS) start working. 1C409,
Q409 and Q410 are controlled by the SBC signal. If the
SBC signal becomes High, 1C409 (33C) operates, and Q409
(33A_2) and Q410 (50MC SW) turn on.

The ASIC sets the TXC signal to High during transmis-
sion to the supply power (80T) for the transmission circuit.
The ASIC sets the signals (RXC) to High during reception to
the supply power (50R) for the reception circuit.

When the ASIC detects the PSW (Power switch) signal,
IGN (Ignition sense) signal or /BINT signal, it sets the SBC
signal to Low, and turns the transceiver power (SB) off.
When D401 and Q401 detect an over-voltage condition, they
turn Q403 (SB SW) off, but the ASIC continues to function.

6-5. DSP

DSP EELE&EI DSP (1C502) ¢HRK, FALALIBERES. DSP
1£ 18. 432MHz RIS IR Eh EIE1T (5 16507 #E[E] ), 1/0 EB
L33V BT, #DERSLL 1.5V iE1T. DSP HEITIA TALHE -

- 4 40 FSK Ab3E

- BRI FMTNE / £INE

- SR ARRD RS ANAE / R 2 B AV R AL EE AL IR

- CAI &L38, flansE4mig

- QT/DQT 47FG / fiRHG

- DTNF 4515 / fRHS

 MSK 45H3 / fi#hg

- 2 BYREL / RS

- E4ERE / T REEALTE

- IBE IR TE

- K5/ BTSSR AL TR

- ERNHKRS AGC AbIE

- BYEREALIE

- AR TE

7. ELRERRE

+B EIEE KRB SEFN DC/DC 522 IC (1C405) » 10405
G +BEEEIEEEZE 5.0V (50M) . 321 +B A, 50M iz{T. 50M
Z{TRF, 10401 (33M) #0 1C408 (15M) B M.

33M F0 15M Xt ASIC  (16507) . DSP  (1C502) FOIAITF{E .
LB ASIC s T4E. EL/EMM 1C (1C402) JLM +B BB[E. 40
B +BEESTF 8.6V, M 10402 (/BINT) M=, S /BINT
=25, M Q403 (SB SW) HASICHYSBCEEFRE. (5 :
SBC=ON, [ : SBC=OFF) ., SB FF/ERT, IC1 (80C) . 10404 (50C) .
Q402 (80ANT), Q404 (80T), Q415, 416 (150C), Q417 (50R)
#1 Q408 (50CS) FFATE. 10409, Q409 F1 Q410 H SBC 52
$5%), IR SBC {52255, 10409 (33C) BT, FHFFE Q409
(33A_2) #1Q410 (50MC SW) .

R 5tHAIE], ASICIF TXCIESIEHIAS, NALETHIEHMHE
(80T) . IEULHAIE], ASICIEIES (RXC) EHlAE, AIEWE
E&{tER (50R) .

LASICHIM PSW (EBIEFX) 5. IGN (S ANEN)
25 /BINT S8, T4 SBC ES55IRK, XHESX
HHLEE  (SB) . 4 D401 F0 Q401 #&MBT B E1HRET, B4i]
1534 Q403 (SB SW) . {B ASIC {35R T 1E.
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o— B,
F 401 é
16405 50M
DC/DC >
1401 33M
AVR >
1C408 15M
AVR >
1C406 33A
AVR >
1C409 33A2
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SBC2 _*
10409 33C _
AVR >
SBC2 _
Q401 10407 33GPS
1 sw —> /OVRB AVR >
aPsc
16402 Q410 50MC
*— pET [ >/BINT 4(?5\0}2} SW >
sBc2
Q403 . SB _
sw >
Ic1 | 80C Q415,416 150C
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™
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Fig.7 Power supply circuit / & 7 HjRE
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8. Signaling Circuit

8-1. Encode (QT/DQT/DTMF/2-tone/MSK)

Each signaling data signal of the QT, DQT, DTMF, 2-tone
and MSK is generated by the DSP circuit, superposed on a
modulation signal and output from the ASIC (IC507). Each
deviation of the TX QT, DQT, DTMF, 2-tone and MSK tones
are adjusted by changing the output level of the DSP (IC502)
and the resulting signal is routed to the VCO and PLL.

8-2. Decode (QT/DQT/DTMF/2-tone/MSK)

The audio signal is removed from the FM detection signal
sent to the DSP circuit and the resulting signal is decoded
by the DSP.

9. Compander Circuit

The term “compander” means compressor and expander.
The compander reduces noise by utilizing a compressor and
an expander. The DSP (IC502) performs this operation. The
Compander can be turned on or off using the FPU.

8. {ESHEK
8-1. #mEL (QT/DQT/DTMF/2 & /MSK)

DSP EBE&4E AR QT, DQT. DTMF, 2 ZFIMSK & 54152,
XEESHEMEAFIES EHMASIC (10507) Hit. TX
QT.DQT.DTMF, 2 Z=F1 MSK & & B HsAmiEId 3 DSP (16502)
RIS B TR, R4 RIS S % E VCo F PLL.

8-2. fRRY (QT/DQT/DTMF/2 & /MSK)
SFYES M KIAE) DSP IR FM AN E S HIRE, 7%
AY1=SHa DSP fi#L.

9. R ERHR

“Compander” —ia)FRRIEMRARMY Res. [EI H=FPESE
SN RERIEMRES . DSP (10502) ALITILIRIE. TTF
FPU R KHAEY 8-
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Display unit (X54-3830-10)

SEREIT (X54-3830-10)

Ref. No. Part Name Description
IC1 IC LCD driver
Q3 Transistor TX/Busy LED switch
Q6 Transistor TX/Busy LED switch
Q8 Transistor LCD backlight switch
Q9 Transistor Backlight switch
Q10 Transistor Status LED switch
Q11 Transistor Backlight switch
D2 Diode Line protection
D5-9 LED Key backlight
D11-21 LED LCD backlight
D22 LED Status LED
D23 LED TX/Busy LED
D24 LED LCD backlight
D25 Varistor Line protection
D26 Diode Key control
D27 Zener diode Over DC supply protection

TX-RX unit (X57-8240-13)

Ref. No. Part Name Description
IC1 IC AVR (80C)
IC2 IC PLL system
IC3 IC DC AMP (CV/Assist)
IC102 IC TX power module
IC103 IC OP AMP (APC)
1C201 IC DC AMP (BPF)
IC301 IC AND gate
1C303 IC FM system
IC304 IC DC AMP (RSSI)
1C401 IC AVR (33M)
1C402 IC Voltage detector (BINT)
1C404 IC AVR (50C)
1C405 IC DC/DC converter (50M)
I1C406 IC AVR (33A)
1C407 IC AVR (33GPS)
IC408 IC AVR (15M)
1C409 IC AVR (33C)
1C501 IC Flash memory
IC502 IC DSP
IC503 IC SRAM
1C504 IC Reset
IC506 IC Buffer AMP (Clock)

XS FHEMR ¥ B
11 I LCD IR zH

a3 miIrE LED 735 (TX/BUSY)
06 RIFE LED FF3% (TX/BUSY)
8 mIE LCD & HFF X

Q9 RIrE BHAFFX

Q10 mirE LED FF& (HKE)
Q11 mINE LEITIES

D2 ZRE LR ERIRIP

D5-9 LED BEg

D11-21 LED LCD 3k

D22 LED K7 LED

D23 LED TX/BUSY LED

D24 LED LCD 3k

D25 T PEER LR ERIRIP

D26 ZIRE BT

D27 BEZRE DC {3t S R P
Wk BT (X57-8240-13)

BXSH B ¥ BB
1C1 IC faESR (800)

1C2 IC PLL &%

1C3 IC BRBASE (CV/ 48)
16102 Ic INERAEIR

1610