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GENERAL / #fi&

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:

e DO NOT transmit until all RF connectors are verified se-
cure and any open connectors are properly terminated.

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

e This equipment should be serviced by a qualified techni-
cian only.

SERVICE

This transceiver is designed for easy servicing. Refer to
the schematic diagrams, printed circuit board views, and
alignment procedures contained within.
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) o (FAMEITA) BT .

BHREEITY

ST B RS VORI, R RS % )
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Model |Type| TX-RX unit Fr(:::;:cy Remarks 85 |RB| KRBT EEE #iF
C | X57-8103-00 | 440~480MHz . VH C | X57-8103-00 | 440~480MHz |
1: 38.85MHz IF1:38. 35MHz
Tk-U100(U) LOC: 38.4MHz TK-U100 (W) LOC: 38. 4MHz
C2 | X57-8103-01 | 400~430MHz C2 | X57-8103-01 | 400~430MHz
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SYSTEM SET-UP / &% k%

C Merchandise received
EBTE
Frequency range (MHz) | RF power Type
$ZESEE (MHz) SHNIhE il
Choose the type of transceiver TX/RX 440~480
\ s s ~ 4.0W TK-U100(U) C
C IR %R >_’
¢ TX/RX 400~430 4.0W TK-U100(U) C2
Transceiver programming A personal computer, programming interface (KPG-22/22A),
FRH R and FPU (programming software) are required for programming.
- (The frequency, TX power HI/LOW, and signaling data are
programmed for the transceiver.)
REMBENANTEN, HEED (KPG-22/22A)FIFPU(RIERH).
(AFFHFNIZEIRE, EARGEHE, TXE/RIE, URESHIE.)
Are you using the optional antenna? YES/ =& KRA-23 or KRA-27 Optional antenna
1868 RS R k00 KRA-235{KRA-27 F[iE KLk
NO /& |
Are you using the speaker microphone? YES /& KMC-21 or KMC-45 Speaker microphone
BERGERERRID? KMC-218{KMC-45 & =X
NO /& | (Option)
(RTiE14)

C Delivery )
P 4b
X0l




1. Modes

User mode

TK-U100(U)

REALIGNMENT / #=5:XAH &

—| PC mode

Data programming mode |

1. &3

PCHzt KRR |

—| Clone mode PC test mode H PC tuning mode | SHlEst | PCllik 1=t H PCEIEH#ER |
Mode Function # K I 3

User mode For normal use. FH P — AL

PC mode Uged for communication between the trans- PC izt FF B UL 5 T L A e
ceiver and PC.

Data programming | Used to read and write frequency data and F Rk 2 FH T DR S A2 K DL FC A

mode other features to and from the transceiver. HAAEER T AT AR g SHIBARE
Used to check the transceiver using the PC. S <6 FH A VS LRSI

PC test mode This feature is included in the FPU. PC Bt AL AL FPU A«
Used to transfer programming data from N FHT A TFE YN L0 B 5 53 o)

Clone mode one transceiver to another. HHIBEA —ANTFHE YR

2. How to Enter Each Mode

2. I N E— R

Mode Operation = o #® 1€
User mode Power ON PRS- P
PC mode Received commands from PC PC #i 3 PC #i 3
Clone mode [PTTI+[Side]+Power ON (Two seconds) S [PTTI+[ ifi 1+ B dai (2 b4 )
3. PC Mode 3. PC &=
3-1. Preface 3-1. Bl

The transceiver is programmed by using a personal com-
puter, a programming interface (KPG-22/22A, USB adapter
(KCT-53U)) and FPU (programming software).

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

3-2. Connection Procedure

1. Connect the transceiver to the personal computer with
the interface cable and USB adapter (when the interface
cable is KPG-22A, the KCT-53U can be used).

Note:

e You must install the KCT-53U driver in the computer to
use the USB adapter (KCT-53U).

e \When using the USB adapter (KCT-53U) for the first time,
plug the KCT-53U into a USB port on the computer with
the computer power ON.

FRFPHUR AN N gafedz 0 (KPG-22/22A, USB &
it % (KCT-53U)) M1 FPU ( guFedky ) MEATmFe.

GRREAE T AE PC RIHTAEA .. B LA T PC TSR
B

3-2. EHERE
L. Ad 482 O 450 U'S B 3l fic 2855 T e UL 2 34 A\ Pf i
(0% % KPG-22A I8, B LU KCT-530) .

EE:

o AT W b2 KCT-53U BRENFR A e fdi F USB 1 it 4%
(KCT-53U) »

o PIRAIR] USB iGHiC2E (KCT-53U) W, 3570 Wi ML o
oK KCT-53U 4 A H i ity USB 3 1 .
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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.

When data is read from the transceiver, the red LED
lights.
When data is written to by the transceiver, the green LED
lights.

Note:

e The data stored in the personal computer must match
Model Name and Model Type when it is written into EE-
PROM.

e Do not press the [PTT] key during data transmission or
reception.

3-3. KPG-22/KPG-22A Description
(PC programming interface cable: Option)

The KPG-22/22A is required to interface the transceiver
with the computer. It has a circuit in its D-sub connector
(KPG-22: 25-pin, KPG-22A: 9-pin) case that converts the RS-
232C logic level to the TTL level.

The KPG-22/22A connects the SP/MIC connector of the
transceiver to the RS-232C serial port of the computer.

3-4. KCT-53U Description (USB adapter: Option)
The KCT-53U is a cable which connects the KPG-22A to a
USB port on a computer.
When using the KCT-53U, install the supplied CD-ROM
(with driver software) in the computer. The KCT-53U driver
runs under Windows 2000, XP or Vista (32-bit).

3-5. FPU (Programming Software) 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 software on this disk allows a
user to program the transceiver via Programming interface
cable (KPG-22/22A).

Note:
Use the FPU that matches the market when you first set
the market code and model name/frequency data to the
service unit. The unit set by mistake cannot be restored.

Receive frequencies listed below may result in the inter-
ference of reception due to the harmonics of internal oscilla-
tors.

Enter a frequency not listed in the table.

Frequency (MHz)

Frequency (MHz)
No. No. a v

2. FHREXTUENURYRFT PR, A RIS RISE A Pl PC ki
AN, FEEHBEHLEIEA PC B,
FHEN LR IESAR N, 20N LED s,

TARX YRR N, S0 LED A2,

E -

o AN LA LA BAE 5 O\ EEPROM I, 2520 5 ML FIZE T AH
.

o EI)AEEE K% B O R 2 [PTT] .

3-3. KPG-22/KPG-22A 2B
(PC mIZZOBLY : EMH )

BT R URAL S 0 A E 75 KPG-22/22A. Z WL
D-sub 4% 8% (KPG-22 : 25 &, KPG-22A: 9 %) & HAT ¥ RS-
232C R AT TTL L P FL i

KPG-22/22A ¥ F-FEXTYEHLIT SP /M C JE42% 5% 42 5] v i 1)
RS-232C ERAT 311 o

3-4. KCT-53U AR (USB i&fiae : &M )

KCT-53U J&44 KPG-22A #4531 FU i USB iy 1 /) L4

fEH KCT-53U I, % 7E HL I I 22 2%t 5 1) CD-ROM (4 5
IRENFF AT ) o KCT-53U BRENFFAE Windows 2000, XP &
Vista(32 /7 ) FigfT.

3-5. FPU( ZRT2814 ) 152 RH

FPU J& CD-ROM P (8 FH T WL G FR 4 o 3R
7E PC ) Windows XP. Vista 8L 7 Fizg4T. iZ6HEL ER#AE L
VER P R L B (KPG-22/22A) %o T35 UEH LA T4

o

E -
WIVK B B IR SS B0 I T3 ARS RIS / SR B i, Al
ST IR FPU. B, HEiET ISR .

I Bt A58 e T R 5 S0 T £
B TR
TN U SR

Cc Cc2 Cc C2

1 44159375 | 403.19375 8 460.80000 | 422.40000

$RE (MHz) $RE (MHz)
e I z e IEE z

C C2 C C2

441.59500 | 403.19500 9 460.80500 | 422.40500

441. 59375 | 403. 19375 460. 80000 | 422. 40000

441.60000 | 403.20000 | 10 | 460.80625 | 422.40625

441. 59500 | 403. 19500 9 | 460.80500 | 422. 40500

441.60500 | 403.20500 | 11 | 479.99375

441. 60000 | 403.20000 | 10 | 460.80625 | 422. 40625

441.60625 | 403.20625 | 12 | 479.99500

460.79375 | 422.39375 | 13 | 480.00000

441. 60625 | 403.20625 | 12 | 479.99500

N|olo|~lWIN

460.79500 | 422.39500

460. 79375 | 422.39375 | 13 | 480. 00000

1
2
3
4 | 441.60500 | 403.20500 [ 11 | 479.99375
5
6
7

460. 79500 | 422. 39500
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3-6. Programming with PC

If data is transferred to the transceiver from a PC with the
FPU, the data for each set can be modified.

Data can be programmed into the EEPROM in RS-232C
format via the SP/MIC jack.

In this mode the PTT line operate as TXD and RXD data
lines respectively.

3-6. {Ef PC i
WIERAEH FPU B Eis N PCAEH B TF-RETURHL, 445 T HF

PR IR E/ TSR 35
W SP/MIC FFL T LUK L RS—-232C k%385 N\ EEPROM.
FEZFECR, PTT 285% 75 3 HIAE TXD AT RXD s £k i

List of FPU for transceiver FHRTHHLA FPU B
Model Type FPU iU = Eiil} FPU
KPG-137D(C) - KPG-137D(C)
TK-U100(U) c.C2 wer 1,01 or laren TK-U100 (V) GO (ver. 101 s MR )
KPG-22 or KPG-22A or KPG-22A + KCT-53U
KPG-228{KPG-22A8{KPG-22A + KCT-53U
PC Illustration is KPG-22
HEAKPG-22
PC PC PC
D-SUB D-SUB
(25-pin/254t) (9-pin/9%t) usB
KCT-53U
KPG-22 KPG-22A
KPG-22A
Transceiver Transceiver Transceiver
FEITH FHREXTIHHL FREXTHHL
o Gray x&E ® }SP
o Gray/Black *kE/ERE ©
~01.5D-XV Lead wire  15D-XVB%Z% & }MIC
o 1.5D-XV Shield wire 1.5D-XV[Rifigk O
Tuning cable / 54
(E30-3216-05)
Fig. 1/ B 1
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4. Clone Mode

Programming data can be transferred from one transceiv-
er to another by connecting them via their SP/MIC connec-
tors.

Cloning can be performed as described below (the trans-
mit transceiver is the source and the receive transceiver is
the target).

The following data cannot be cloned.
e Tuning data
® Model name data
e ESN data

1. Turn the source transceiver and target transceiver power
OFF.

2. Turn the source transceiver power ON while pressing the
[PTT] and [Side] keys, to enter clone mode.

3. Connect the cloning cable (part No. E30-3410-05) to the
SP/MIC connectors on the source and target transceivers.

4. Turn the target transceiver power ON.

5. Press the [Side] key on the source transceiver.

The data of the source is sent to the target. While the
source is sending data, red LED will light. While the target
is receiving the data, green LED will light. When cloning
of data is completed, the source red LED turned off, and
the target automatically operates in the User mode.

6. Additional targets can be continuously cloned. When the
[Side] key on the source is pressed, the data of source is
sent to the target again. Repeat steps 3 to 5 to clone ad-
ditional transceivers.

Note:

e The Model name and Market codes must be the same in
order to clone the transceiver.

e |f the transceivers clone mode is configured as “Disabled”,
the transceiver cannot enter clone mode.

e |f the Read authorization password is set to the transceiv-
er, the transciever cannot enter to the clone mode.

e Cannot be cloned if the password (overwrite password) is
programmed to the target.

4. B4l

1 SP/MIC R e T Fet L, o] LB gmFE s N—6
FRET UL R 5 — & F RS L.

WR PR AT 2 CR ST PN EHL, T+
XHHHLATHLD

LA AR A S
- K
B KL
* ESN £ 4%

1. KA EHLFNF LI HE

2. 4% [PTT] A [ 0T ] 480 RIS T T ML s, A HHEA
SR

3. ¥ Ys (ZAES E30-3410-05) &E#EF|E. THLK SP/
MIC &3 b

4TI FHLI R .

5. ¥ ML [ ] 4
L BAR AT A 2R L. EHLRIEEIEN, 200 LED
2. FHLEEREER, &6 LED 2. 22 H e s,
FHLILL L LED 48K, FHLA S LAUH P ST,

6. A DLARSE A HAD Pl F2 ML [0 1 8, LM
Bl PR R LB L. ER P 3 ~ 5 R H AL TR
YL

E -
o LRI T AR DA 200AH [7) A fig &2 1 T L
o IR TR UL IR L B O “TeRk”, WAL

AREREA R A
© R TR UHLBCE T BB S, TR gL e %
HEAR B

o WERTHUR B Y (SR, WITERE .

Cloning cable
SHBg
(E30-3410-05)
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1. Separating the Case Assembly from the
Chassis

1. Remove the two knobs (D).

. Remove the two screws ().

3. Expand the right and left sides of the bottom of the case
assembly, lift the chassis, and remove it from the case
assembly (3).

4. Taking care not to cut the speaker lead (@), open the
chassis and case assembly.

Note: Solder the speaker wire back in its original position if

you have removed it.

N

1. MR LS B4

L BCR e (D).

2. BUNPIBURET (@),

3. WITAM SRR ZEA P, IR BLAE, IRshaeh it ().
4. N AR 512 (@) o I LRGSR,

R WCRECR T 95 G S, W TR R s .
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10

2. Removing the TX-RX unit from the
Chassis

1. Remove the packing ().

2. Remove the 13 screws ().

3. Remove the packing (?) and two hexagon nuts (®).

4. Remove the solder from the antenna terminal using a sol-
dering iron then lift the unit off ().

Note: When reassembling the unit in the chassis, be sure

to solder the antenna terminal.

3. Removing the Rear Panel
1. Raise the rear panel on the chassis (10).

2. {FEM R BT

L BN (®) .

2. BT 13 Blg4AT (®) .

3. BUNBIR R (D) FIEAS S ATEIZEE (®) .

4. I HS R TF R L s AR R4 R ETER (D) »

FEE IO AR RINLAE BN, R S L AL
17,

3. T /amtR
1. MHLEL 3R TR (0) .




1. Frequency Configuration

The receiver utilizes double conversion. The first IF is
38.85MHz and the second IF is 450kHz. The first Local os-
cillator is supplied from the PLL circuit.

The PLL circuit in the transmitter generates the neces-
sary frequencies.

TK-U100(U)

CIRCUIT DESCRIPTION / B %15 A

1. SREEAFY
BEWC RS — A RSN 207 X, S — TP Y 38. 852,
S 450Kz, S AHRBIR B ER F B G
SRS R P 7% T 7 O

F
TX/RX: 440~480MHz: C 458,(,_,2
ANT  400-430MHz: C2 —
N
>
1stMIX  MCF SP
ANT RF % IF AF AF
SwW AMP = SYSTEM filter AMP
38.85MHz 38.4MHz
401.15~441.15MHz: C X2
361.15-391.15MHz C2 | doubler TCXO  119.2MHz
MIC
T RF PLL MIC
AMP AMP VCO AMP
440~480MHz: C
400~430MHz: C2
Fig. 1 Frequency configuration / B 1 SZEHIR

2. Receiver System

The receiver system is shown in Figure 2.

2-1. Front End (RF Amplifier) Circuit

The signal coming from the antenna passes through the
transmit/receive switching diode circuit (D101, D102, D103
and D105) and a BPF (L208, L210), and is then amplified by
the RF amplifier (Q204).

The resulting signal passes through a BPF (L215, L218
and L219) and goes to the mixer. These BPFs are adjusted
by variable capacitors (D201, D202 and D204). The input
voltage to the variable capacitor is a regulated voltage out-
put from the DAC (IC300).

ANT

Q204 Q203

BPF RF AMP BPF 1st MIX  XF200
ANT & e &
N N N
SW ~C ~ ~
T T MCF

BPF BPF 1st Local

Fig. 2

2. B ER R S5

B R Ec i 2 s
2-1. Blm ( SOAAIRRS ) R

IR EL B IG5 5 BE N K%/ BB e T 56 — 4% L i
(D101 D102, D103 A1 D105), #RJ5i# i BPF (L208, 1210),
It H A AR #% (Q204) JBOK.

A5 i@ BPF (L215, 1218 1 1L219) #RJGHE AR, X4t
BPF # ] 75 i 25 8% (D201, D202 F11 D204) %%, 4 A\ W25 H 25
PRI H k22 DAC (IC300) 14 FE s i L

CF200
—~
N
Q202 o IC303 IC302
IF AMP AF filter VR500 AFPA  SP
1C200 ~C
IF,MIX,DET = %“'l >— |
Q201 X1
X2 doubler TCXO
2nd Local 19.2MHz

Receiver system / B 2 ZEKERZK

1
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2-2. First Mixer

The signal from the front end is mixed with the first local
oscillator signal generated in the PLL circuit by Q203 to pro-
duce a first IF frequency of 38.856MHz.

The resulting signal passes through the XF200 MCF to
cut the adjacent spurious and provide the optimum charac-
teristics, such as adjacent frequency selectivity.

2-3. IF Amplifier Circuit

The first IF signal is passed through a four-pole monolithic
crystal filter (XF200) to remove the adjacent channel signal.

The filtered first IF signal is amplified by the first IF ampli-
fier (Q202) and then applied to the IF system IC (IC200).

The IF system IC provides a second mixer, second local
oscillator, limiting amplifier, quadrature detector and RSSI
(Received Signal Strength Indicator). The second mixer
mixes the first IF signal with the 38.4MHz of the second lo-
cal oscillator output (TCXO X1) and produces the second IF
signal of 450kHz.

The second IF signal is passed through the ceramic filter
(CF200) to remove the adjacent channel signal. The filtered
second IF signal is amplified by the limiting amplifier and
demodulated by the quadrature detector with the ceramic
discriminator (CD200). The demodulated signal is routed to
the audio circuit.

2-4. Audio Amplifier Circuit

The demodulated signal from 1C200 is amplified by 1C305,
IC303 and goes to AF amplifier through 1C302.

The signal then goes through an volume control (VR500),
and is routed to an audio power amplifier (IC302) where it is
amplified and output to the speaker.

To output sounds from the speaker, IC400 sends a high
signal to the SPMUT line and turns 1C400 on through Q300,
Q301, Q302 and Q306.

3. Transmitter System

3-1. Microphone Amplifier Circuit

The signal from microphone amplified by IC301 and goes
through mute switch (IC300).

IC304 is composed of high-pass filter, low-pass filter and
pre-emphasis/IDC circuit.

The output signal from the DAC IC (IC300) goes to the
VCO modulation input.

2-2. E—iR Nz

A s 5 5 PLL HLEE - AL RO 28— AFRAS 5 7E Q203 TR,
LR 38. 85MHz A [ 55— A5 5

AR S XF200 MCF.

2-3. ST KRR B

P SE A SE R 2 (XF200) 14 KR AH AR A4S 18 1S
Fo SIEPEIEE R AUE TP P AURCR S (Q202) ORI
HEA PSR G805 4 (16200) o

FRR ARG RS RIS L B AR T PR O 2%
IEAC KT ZE AT RSST (U5 S om B /s as ) o 28 IR A 28
—HRBE5 5 38, AMHz (5 ARG S8 (TCX0 X1) #E4T
VM, FFAERR 450kHz [958 s .

5 A S R P A DE D 2 (CF200) 4k 213 B AH 4145 1
M5 5o ZRIE VR 5 — P S 5 Bl PR R SO 28 O 4
Wi g S AT (CD200) FOIEAS KM Bt o £ A A 5 kN
A

2-4. EII KRR B

K BT 1C200 B {5 5 4% 1C305 JBOK, i@ 10302,
1C303 1% F] AF UK # .

{55303 AR 54575 (VR500) , 7E 35T £ i #s (1C302)
HHAT O G i 304 75 4

7 75 28t L 5 I, 10400 3% & v A5 545 SPMUT, il
3 300, Q301. Q302 FI Q306 4T JF 1C400.

3. X Z SR

3-1. ERX A HE
22 5 RIS S8 1C301 UK, ARl i 15 (1€300) »
1C304 F Ry EREDL 28« RIE PP 2RI TN /1DC HL B 2H il o
DAC IC(IC300) [frfHif5 =& A VCO P FIHIAN .

MIC IC300
D IC301 Veo
BUFF DAC X1
1 TCXO
MIC T
AMP
C304 LSDO LSDO

Fig. 3 Microphone amplifier circuit / [E 3 EZX I ASFHEK



TK-U100(U)

CIRCUIT DESCRIPTION / B %15 A

3-2. Driver and Final Amplifier Circuit

The signal from the T/R switch (D100 is on) is amplified
by the pre-drive amplifier (Q100) to 30mW.

The output of the pre-drive amplifier is amplified by the
drive amplifier (Q101) and the RF final amplifier (Q102) to
4.0W (1W when the power is low).

The drive amplifier and the RF final amplifier consist of
two MOS FET stages.

The output of the RF final amplifier is then passed
through the harmonic filter (LPF) and antenna switch (D101
and D102) and is applied to the antenna terminal.

3-2. IRFNEEFNKR LA A 22 FE B8

KHT T/RIFFK (D100 ON) (P55 # FIK SR # (Q100)
R E] 30mW

THIBR B O a5 (0 % H B IR Sl O 8 (QLO1) FHHHATAR 28K
22 (Q102) BRI 4. OW (LRI Z A 1W) .

IXEH OB AN RE KRR A H 2 A4S MOS FET #4738

SHAUA GO B i B B L e 0l 2% (LPF) FIR LR IT 5%
(D101 F1 D102) F LIk B KLk Zeini

ANT

Q100 Q101 Q102 D101,102 T
From

Pre-DRIVE DRIVE RF FINAL ANT
T{S%Y,‘; AMP AMP AMP SW LPF

VG

B 21 VDD

R122 POWC

R123

CURDET

Fig. 4 Drive and final amplifier circuit / B 4 IRZNR KRB AZZE K

4. Frequency Synthesizer Circuit

4-1. Frequency Synthesizer

The frequency synthesizer consists of the TCXO (X1),
VCO, PLL IC (IC1) and buffer amplifiers.

The TCXO generates 19.2MHz. The frequency stability is
2.5ppm within the temperature range of -30 to +60°C.

The frequency tuning and modulation of the TCXO are
done to apply a voltage to pin 1 of the TCXO. The output of
the TCXO is applied to pin 1 of the PLL IC.

The VCO consists of 1TVCO and covers a dual range
of the 400.00~430.00/440.00~480.00MHz and the
361.15~391.15/401.15~441.15MHz. The VCO generates
361.15~391.15/401.15~441.15MHz for providing to the first
local signal in receive.

The PLL IC consists of a prescaler, reference divider,
phase comparator, charge pump (The frequency step of the
PLL circuit is 5 or 6.25kHz).

PLL data is output from DATA (pin 19), CLOCK (pin 18)
and PLDL (pin 20) of the MCU (IC400). The data are input to
the PLL IC when the channel is changed or when transmis-
sion is changed to reception and vice versa. A PLL lock con-
dition is always monitored by the pin 22 (PLUL) of the MCU.
When the PLL is unlocked, the PLUL goes low.

4. SRR E P ARFE B

4-1. MEE R =

BZEA e B TCXO (X1) . VCO. PLL IC(ICL) FHZEMHK e
H s

TCXO0 7=/ 19. 2MHz [ . ZEMREE Ky —30 ~ +60°C (175l N
R R E N 2. Sppme BEAT WU IRE AT TCXO W, LAMEZS
TCXO [T 1 $E 4t v e o TCXO (1% I E PLL 1C FI%HI 1 L=

VCO /1 1VCO 4l ik, JF H.78 7 T 400. 00 ~ 430. 00/440. 00
~ 480. 00MHz 11 361. 15 ~ 391. 15/401. 15 ~ 441. 15MHz X{Jk
B, VCO ;72E 361. 15 ~ 391. 15/401. 15 ~ 441. 15MHz [,
LSRRI B — AR5 5

PLL IC Hifiit#ae. FeuEppidaos. MO LLE2s . Hifar 54l
A% (PLL HLES IR0 Ky 5kHz 8% 6. 25kHz) .

PLL %4 M MCU (1C400) (1) DATA (£HJEI 19), CLOCK (1
18) FI PLDL ( &1 20) %yt “MfFiE AR, 2t &S5

AR g el e AR ok R I, BN PLL 1C. PLL Y
BE S SR I MCU FREFI 22 (PLUL) M. 24 PLL JBiHY,
PLUL A HLAT
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Qs Q6 D100
T/RSHF —=| VCO BUFF AFI{\;I:P SW |—To
(TX: Low) RF AMP
cv D200
LPF SW — To mixer
8
5
Q1 c1 X1
14 1
INV PLL TCXO
PLUL LSDO
DATA,CLOCK,PLDL
1C400
MCU

Fig.5 PLL block diagram / &5 PLL FHE

5. Control Circuit

The control consists of the MCU (IC400) and its peripher-
al circuits. It controls the TX-RX unit. IC400 mainly performs
the following;

1) Switching between transmission and reception by PTT
signal input.

2) Reading channel information, frequency, and program
data from the memory circuit.

3) Sending frequency program data to the PLL.

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

5) Controlling the audio mute circuit via the decode data in-
put.

6) Transmitting tone and encode data.

Note:
The EEPROM stores tuning data (Deviation, Squelch, etc.).
Realign the transceiver after replacing the EEPROM.

6. Signaling Circuit

6-1. Encode
H Low-speed data (QT, DQT)

Low-speed data is output from pin 49 (LSDO) of the MCU
(IC400). The signal passes through a low-pass CR filter. The
signal is mixed with the audio signal and goes to the VCO
and TCXO (X1) modulation input after signal processing in
the DAC IC (IC300).

M High-speed data (DTMF)

High-speed data (HSD) is output from pin 50 (HSDO) of
the MCU.

The signal passes through a low-pass CR filter. TX devia-
tion making an adjustment by MCU is applied to the DAC IC
(IC300). The signal is mixed with the audio signal and goes
to the VCO and TCXO.

5. 1= FE B%

P30 H B S EH AR B SE (1.C400) FIAN S B BE F4 1o T 2546
R BTG, TCA00 [T R
1) AR PTT BT 5 R e R 0 e eIk 25
2) MAFfi L B s U IE AR L AR DL S i i
3) RIEMHE L R4S PLL.
4) ARFE i N e e e D 1) DO SR 2 1 A e 1) s 9 A
5) IR H A AL Hc s s ) A
6) KU Tone K gt .

EEPROM £RAF RIS (it a5 ) o
T EEPROM J5, 5 B IE R R L

6. [E<SHEE
6-1. 4RA5
m{KiEZE (QT, DQT)

G B b B 3S (1C400) FIEFIAN 49 (LSDO) #ith. {5
SOl CR PED . WE S 5SS A, 1EDAC
1C(1€300) HEHTE 542 5, HEA VCO A1 TCXO (X1) il
LTINS

B SEHE (DTMF)
R (HSD) MMALFRES 4 5 50 (HSDO) iy .
{55 1B AIE CR JEDL 3% . d ik #E 2R HEAT R 8K TX A
MR inE] DAC 1C(1C300) » A5 S 5EHiE SR E, RIGiEN
VCO Fl TCXO0.
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IC400 IC300
MCU DAC
49 21 24
LSDO —wW e e TCXO
L 7 |PAD)
T e
50 18 19
HSDO [—W T 1 oo ] VCO
l 12| BEEP
L AF
== AMP
ez

Fig.6 Encode /B 6 #®fL

6-2. Decode
H QT/DQT

The output signal from IF IC (IC200) enters the MCU
(IC400) through IC300. IC400 determines whether the QT
or DQT matches the preset value, and controls the SPMUT
and the speaker output sounds according to the squelch re-
sults.

7. Power Supply

There are five bV power supplies for the MCU:

5M is always output while the power is on.

5C is a common 5V and is output when SAVE is not set
to ON.

5R is BV for reception and output during reception.

5T is BV for transmission and output during transmission.

5MS is 5V for the SP/MIC connector and the DAC IC
(IC300).

6-2. fi#hy
B QT/DQT

TF TC(1C200) 1 iy th {5 % i oL TC300 1% A il 4b BE #%
(1C400). 1C400 #fiIh QT B¢ DQT 275 5 T WA VU AL, 42 76
SPMUT, 4R J547 75 d W Hi i s 4 L3 HH s

7. 2R
AL EEAS A 5 AN BV HLE,
FLUSHT TN, BM 2.
5C LI 5V ML, AL SAVE B Bk ON IR i
SREERICH 5V FLYE, eAEBISOW R S
5T S i RS FHE 5V s, B e AT IRl PR R H
5MS J& SP/MIC F1 DAC IC(IC300) [ 5V HEJk .
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MCU: F2136 ACNKDRB( Y& 5T 1C400)

MCU: F2136ACNKDRB (TX-RX unit 1C400)
Pin No. | Signal Name |1/0 Function
1 NC O | NC
2 VREF - | Reference voltage input
3 MODE || Mode select for MCU
4,5 NC O | NC
6 RESET || Reset signal input
7 XOUT O | Oscillation circuit
8 Vss - | GND
9 XIN || Oscillation circuit
10 Vee - | Power supply
11 BSFT O | Beat shift for MCU clock
12~14 | NC O | NC
15 E2WP O | Write protect for EEPROM
16 E2DAT I/O | Data input/output from EEPROM
17 E2CLK O | Clock for EEPROM
18 CLOCK O | Clock for PLL/DAC IC
19 DATA O | Data for PLL/DAC IC
20 PLDL O | Load enable for PLL IC
21 PLPS O | Power saving for PLL IC
22 PLUL || Lock detect signal from PLL IC
23 NC O | NC
24 EN4 || Encoder input 4
25 EN3 || Encoder input 3
26 EN2 || Encoder input 2
27 EN1 || Encoder input 1
28 NC O | NC
29 OPTDET || 2pin option detection
30 LEDR O | LED (Red) control
31 LEDG O | LED (Green) control
32 SPMUT O | Power switch for AF amp
33 NC O | NC
34 5TC O | 5T control
35 5CC O | 5C control
36 5MSC O | BMS control
37 DACLD O | Load enable for DAC IC
38 PTT | | PTT key input
39 PFKEY || Side key input
40 INT I | INT signal input
41 VDCSW O | Voltage discharge switch
42 WID/NAR O | Wide/Narrow control
43 RXD || Serial data input (FPU)
44 TXD O | Serial data output (FPU)
45,46 | NC O | NC
47 VOXIN || VOX level input
48 CVDET || VCO voltage detection

EMS | #OBW BN/ 6L I g
1 NC | R
2 VREF - FEE
3 MODE N | IEREELEL (MCD)
4,5 NC | A
6 RESET N | MCU 24T
7 XOUT il | MOU IHdgr L
8 Vss - B
9 XIN BN | 11.0592MHz I 4hd A
10 Vee - 5.0V
11 BSFT | R
12~14 | NC LT i I S
15 E2WP Hydy | EEPROM 5 AH5H]
16 E2DAT BN /| BEPROM $yE4 AN / i
17 E2CLK Kt | EEPROM Isf 4
18 CLOCK Hit | PLL/DAC I
19 DATA Kith | PLL/DAC %¥
20 PLDL i | PLL T
21 PLPS Hr | PLL 44 HR A
22 PLUL BN | PLL JBIUR
23 NC | R
24 EN4 W | i a4
25 EN3 N | iLEsEIN 3
26 EN2 W | LA 2
27 EN1 PN A N
28 NC | A
29 OPTDET N | TR
30 LED R Wit | 0% LED #5546
31 LED_G Byl | gk LED bl
32 SPMUT it | AF IC ROk
33 NC ik i I S
34 5TC Byl | 5T FEthl
35 5CC Byl | 5C il
36 5MSC By | 5MS 3k
37 EVOLLD Hi | DAC JH
38 PTT BN | PTT A
39 PFKEY N | DTSR
40 INT BN | MCU 5211
41 VDCSW | BAERCRIFC
42 WID/NAR W | TR/ BT
43 RXD WA | SRATHEARER L (FPU)
44 TXD it | SRATHEARRA (FPU)
45, 46 NC | AR
47 VOXIN N | VOX BRI
48 CVDET BN | VCO HLE AR
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SEMICONDUCTOR DATA / S %47

Pin No. | Signal Name |1/0 Function EHS | #OBW |BA/Hd In 13
49 LSDO O | Low speed data output 49 LSDO | AR R
50 HSDO O | DTMF/beep output 50 HSDO v | O AF i
51 BATT | | Battery voltage input 51 BATT N | MR
52 RSSI | | RSSIinput 52 RSST FN | RSSI M
53 saL | | Squelch input 53 SQ N | T
54 LSDIN | | LSD input 54 LSDIN BN | RS
55 THDET || Thermistor input 55 THDET HiN | AR EHET
56 CURDET | | Current detection 56 CURDET N | Hy R
57 T/RSHF O | VCO shift control 57 T/RSHF By | VO (A
58 5VC O | BV control 58 5VC FWr | BV
59~61 | NC 0 | NC 59~61 | NC vy | AR
62 TYPE2 | | Destination selection 2 62 TYPE2 W | ALIEEE 2
63 TYPE1 | | Destination selection 1 63 TYPEL N | RALERE L
64 5RC O | BR control 64 5RC i | 5R
COMPONENTS DESCRIPTION / st {435 BH
TX-RX unit (X57-8103-XX) W& BT (X57-8103-XX)
Ref. No. Part Name Description BFXESH T4 20w phoa i3]
IC1 IC PLL system IC1 1C PLL R4t
IC200 IC FM IF system 1€200 1C M IF R4
IC300 IC DAC 1C300 IC DAC
IC301 IC LSD buffer 1301 IC LSD ZZ3ha%
1C302 IC AF power AMP 10302 1C AF JRUKZ&
IC303 IC AF filter 1C303 IC AF 959 7%
IC304 IC MIC AMP 1C304 IC NN PN
IC305 IC QT/DQT filter 1C305 Ic QT/DQT P& 7%
IC400 IC MCU 1€400 Ic AL 32
IC401 IC EEPROM 1401 IC EEPROM
IC500 IC Voltage detector/ RESET 1€500 1C USRS / AL
IC501 IC Voltage regulator/ 5V 10501 1C LT 2 /5V
IC503 IC Voltage regulator/ 5V 1C503 1C LRI A /5V
Q1 Transistor DC switch Q1 N HIRTF L
Q2 Transistor TX/RX RF switch Q2 AN R TF =
Q3 Transistor Ripple filter Q3 RN BUPRDEW: 2%
Q4 FET VCO Q4 YN VCO PRZ 7%
Q5 Transistor RF buffer AMP Q5 n A LRl N
Q6 Transistor RF AMP Q6 RN SRR 2
Q7 Transistor Voltage regulator/ 3V Q7 RN FER AT A% /3. 3V

17
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Ref. No. Part Name Description
Q100 Transistor Pre drive AMP
Q101 FET Drive AMP
Q102 FET Final AMP
Q103 Transistor Voltage discharge switch
Q200 Transistor W/N switch
Q201 Transistor Doubler
Q202 Transistor IF AMP
Q203 FET Mixer
Q204 FET RF AMP
Q300,301 Transistor DC switch
Q302 FET Mute switch
Q303 FET DC switch
Q304 Transistor DC switch
Q305 Transistor W/N switch
Q306 FET Mute switch
Q400 Transistor Switch
Q401,402 Transistor DC switch
Q500,501 FET DC switch
Q502 Transistor DC switch
D1 Diode Current steering
D2,3 :fr:febldeigjgad_ Frequency control/ VCO
D4 Diode TX/RX RF switch
D5 fg?:ﬁgjgad- Frequency control/ VCO
D6 lﬂ::ﬁgﬁg“} Modulator/ TX VCO
D7 Diode Ripple filter
D8 Diode Current steering
D100 Diode TX/RX RF switch
D101~103 | Diode ANT switch
D105 Diode ANT switch
D200 Diode TX/RX RF switch
D201,202 ﬁ?ﬁfﬁ;ﬁgad‘ RX BPF tuning
D204 lfr:f:';gsgac" RX BPF tuning
D260.261 | /oreP'® 9%P3CE | Ry BPE tning
D301 Diode Current steering
D400 LED LED/ Green
D401 LED LED/ Red
D402 Diode VCO speed up
D500 Diode Protect
D501 Diode Current steering

XS T4 AW W B
Q100 A A TRIR S IBOR#%
Q101 RN IR AR
Q102 YA P Y O
Q103 AN CEEN GBS
Q200 ml A DWECEIPS
Q201 ml A fE AR

Q202 m A IF BUR#S
Q203 A AT

Q204 Yk v (S ON
Q300,301 | fbfAs [ENSIPN
Q302 RN [IAEPIPS
Q303 VA=, HIIT R
Q304 hn R BRI K
Q305 hn PR DWEGPIFN
Q306 RN TG
Q400 o A PIPS
Q401,402 | ke HRIFK
Q500,501 | RN JEMBIES
Q502 AN HiRITK

D1 A B2

D2, 3 WARHLAY AR | R / Ve
D4 TR WORFF K

D5 AR A | AR /VCo
D6 AR AR | IR /TX Veo
D7 R SUIRIEWE A%
D8 TR B

D100 A WORITF R
D101~103 | — A% REITR
D105 TR REHK
D200 TR WK IR
D201,202 | WIARHIE AR | RX BPF i
D204 TAR LY CHGAY | RX BPF i
D260, 261 AR HLZY HRAY | RXOBPF I
D301 R HB

D400 LED LED/ &¢t8
D401 LED LED/ 4165
D402 R VCO fnik
D500 R frdr

D501 R B




PARTS LIST / 4%

TK-U100(U)

s New Parts. Aindicates safety critical components. L : Scandinavia K : USA P : Canada
Parts without Parts No. are not supplied. Y : PX (Far East, Hawaii) T : England E : Europe
OFT R AN 24 2 G E B R AT, C : China X : Australia M : Other Areas
FMAARPL A EHES LT
TK-U100(U)
TX-RX UNIT (X57-8103-XX)
Ref. No. ‘ Address ;‘:r‘t"; Parts No. Description I?;?‘t]'l'l Ref. No. ‘ Address l':‘:r‘g Parts No. Description r?:l?gl;
TK-U100(U) TX-RX UNIT (X57-8103-XX) -00:C -01:C2
1 1A A02-4135-03 PLASTIC CABINET ASSY D400 B30-1782-05 LED (GREEN/1608/8)
2 3A A10-4150-11 CHASSIS D401 B30-1779-05 LED (RED/1608/8)
3 3B A82-0081-02 REAR PANEL
C1 CS77CATER4TM CHIPTNTL ~ 0.47UF  25WV
5 2B B11-1892-03 ILLUMINATION GUIDE C2 CK73HB1H102K CHIPC 1000PF K
C3 CK73HB1A104K CHIPC 0.10UF K
7 3B E04-0486-05 RF COAXIAL RECEPTACLE (SMA) c4 CS77CA1C100M CHIPTNTL ~ 10UF 16WV
8 2A £23-1364-04 TERMINAL 5 CS77CA1E010M CHIPTNTL  1.0UF 25WV
9 1B E37-1535-05 PROCESSED LEAD WIRE
10 1B E37-1536-05 PROCESSED LEAD WIRE c7 CC73HCH1H150J CHIPC 15PF J C
" 2A E72-0436-03 TERMINAL BLOCK c7 CC73HCH1H270J CHIPC 27F J C2
c8 CK73HB1A104K CHIPC 0.10UF K
13 3B G01-4571-04 COIL SPRING c9 CC73HCH1HO30B CHIPC 3.0PF B
14 2A G11-4437-04 SHEET (Q102-CHASSIS) €101 CK73HB1A105K CHIPC 1.0UF K
15 3B (13-2348-14 CUSHION (BATT-TERMINAL)
16 2A (53-1867-03 PACKING (CHASSIS) c12 CC73HCH1H220J CHIPC 22PF J C
17 1B (353-1868-02 PACKING (TOP) €12 CC73HCH1H270J CHIPC 27PF J C2
C13 CS77CP0JOT0M CHIPTNTL  1.0UF 6.3WV
18 3B (353-1869-03 PACKING (JACK) C14,15 CK73HB1C103K CHIPC 0.010UF K
19 1A (53-1871-04 PACKING (MIC) C16 CK73HB1H102K CHIPC 1000PF K
21 1B K29-9487-03 KNOB (VOL) c17 CC73HCH1HO40B CHIPC 4.0PF B
22 1B K29-9488-03 KNOB (SELECTOR) €19 CK73HB1H102K CHIPC 1000PF K
23 1A K29-9489-03 KNOB (PTT) C20 CS77CA1A220M CHIPTNTL  22UF 10WV
24 1A K29-9490-03 BUTTON KNOB (SIDE KEY) 21 CC73GCHTHOR5B CHIPC 0.5PF B C2
25 3B K29-9491-03 LEVER KNOB (BATTERY) €22 CK73GB1H102K CHIPC 1000PF K C2
A 2B,3B N09-2438-05 BINDING HEAD SCREW 21,22 CC73GCH1HR75B CHIPC 0.75PF B C
B 3A N30-2606-48 PAN HEAD MACHINE SCREW 23,24 CK73HB1H102K CHIPC 1000PF K
C 1A2A N83-2005-48 PAN HEAD TAPTITE SCREW €25 CC73HCH1HO50B CHIPC 5.0PF B
C26 CK73HB1H102K CHIPC 1000PF K
21 1B T07-0787-05 SPEAKER c27 CC73HCH1H220J CHIPC 22PF J
ACCESSORIES / Ba#/ B4 c28 CK73HB1H102K CHIPC 1000PF K
B09-0744-03 CAP (SP/MIC) ACCESSORY €29 CC73GCHTHOR5B CHIPC 0.5PF B
B62-2299-00 INSTRUCTION MANUAL (E) ACCESSORY C30 CK73HB1H102K CHIPC 1000PF K
B62-2309-00 INSTRUCTION MANUAL (C) ACCESSORY €31 CK73HB1C103K CHIPC 0.010UF K
€32 CK73HB1H102K CHIPC 1000PF K
J29-0751-05 BELT CLIP ACCESSORY
33 CC73HCH1H330J CHIPC 33PF J
N35-3005-43 BINDING HEAD SCREW ACCESSORY C34 CK73HB1H102K CHIPC 1000PF K
35 CC73HCH1HO60B CHIPC 6.0PF B
T90-1096-05 WHIP ANTENNA ACCESSORY | C €36 CC73HCH1H020B CHIPC 2.0PF B
(440-480MHZ) 37 CC73HCH1HO60B CHIPC 6.0PF B
T90-1097-05 WHIP ANTENNA ACCESSORY | C2
(400-430MHZ) 38 CC73GCH1H220J CHIPC 22PF J
T91-0674-05 MIC ELEMENT ACCESSORY €39 CC73HCH1H100B CHIPC 10PF B
c40.41 CK73HB1H102K CHIPC 1000PF K
W08-1245-05 AC ADAPTER ACCESSORY C42 CC73HCH1HO40B CHIPC 4.0PF B
W08-1248-05 CHARGER ACCESSORY c43 CK73HB1H102K CHIPC 1000PF K
W09-1071-05 BATTERY ASSY
C54 CC73HCH1HO40B CHIPC 4.0PF B C
X57-8100-21 TX-RX- UNIT (FOR SERVICE) C C100 CC73HCH1H100B CHIPC 10PF B
X57-8100-22 TX-RX- UNIT (FOR SERVICE) C2 c101 CC73HCH1H271J CHIPC 270PF  J
€102 CC73HCH1H220J CHIPC 22PF J
103,104 CC73HCH1H271J CHIPC 270PF  J
€105 CK73HB1A104K CHIPC 0.10UF K
c107 CC73HCH1H271J CHIPC 270PF  J
c108 CC73HCH1H120J CHIPC 12PF J
€109 CC73HCH1HO90B CHIPC 9.0PF B
€1101M CC73HCH1H271J CHIPC 270PF  J
c112 CC73HCH1H221J CHIPC 220PF  J
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TX-RX UNIT (X57-8103-XX)

PARTS LIST / E43%

Ref. No. |Address ":':r“"s Parts No. Description I?;?L'I'I Ref. No. |Address I')“:r‘g Parts No. Description I?:t?g;l
C113,114 CC73HCH1H271J CHIP C 270PF J (228 CC73HCH1HO20B CHIPC 2.0PF B
C116 CK73HB1C103K CHIPC 0.010UF K €230 CC73HCH1H050B CHIPC 5.0PF B C2
cn7 CK73FB1A225K CHIP C 2.2UF K €230 CC73HCH1HOB0B CHIPC 6.0PF B C
€119,120 CC73HCH1H271J CHIPC 270PF J €233 CC73HCH1H040B CHIPC 4.0PF B C
C124 CC73HCH1H271J CHIP C 270PF J 233 CC73HCH1HOB0B CHIPC 6.0PF B C2
C127 CC73GCH1H181J CHIP C 180PF J (236,237 CC73HCH1H100B CHIPC 10PF B C2
€129 CC73HCH1H271J CHIPC 270PF J (236,237 CC73HCH1H220J CHIPC 22PF J C
C130 CC73GCH1HOB0B CHIP C 6.0PF B (238 CC73HCH1HO50B CHIPC 5.0PF B C
C131 CC73GCH1H181J CHIPC 180PF J (238 CC73HCH1H090B CHIPC 9.0PF B C2
C132 CC73GCH1HO50B CHIP C 5.0PF B C239 CC73HCHTHORSB CHIPC 0.5PF B C2
C133 CC73HCH1HOB0B CHIP C 6.0PF B C239 CC73HCH1HO10B CHIPC 1.0PF B C
C134 CC73HCH1H271J CHIPC 270PF J £240-242 CK73HB1H471K CHIPC 470PF K C2
C135 CC73GCH1HO20B CHIP C 2.0PF B (240-244 CK73HBTH471K CHIPC 470PF K C
C136 CC73GCH1H080B CHIPC 8.0PF B €243 CK73HB1A104K CHIPC 0.10UF K C2
C137 CC73GCH1HO20B CHIP C 2.0PF B C244 CK73HBTH471K CHIPC 470PF K C2
C138 CC73GCH1HO30B CHIP C 3.0PF B (245 CC73HCH1HO30B CHIPC 3.0PF B C
€139 CK73FB1A475K CHIPC 4.7UF K C245 CC73HCH1H070B CHIPC 7.0PF B C2
C145 CC73HCH1H271J CHIP C 270PF J C247 CC73HCH1HR75B CHIPC 0.75PF B C2
C146 CC73HCH1H1R5B CHIPC 1.5PF B C247 CC73HCH1H010B CHIPC 1.0PF B C
C150 CC73HCH1HO20C CHIP C 2.0PF C 248 CK73HB1A104K CHIPC 0.10UF K C2
C153 CC73HCH1H390J CHIP C 39PF J (248 CK73HBTH471K CHIPC 470PF K C
(158,159 CC73HCH1H271J CHIPC 270PF J €250 CC73HCH1H120J CHIPC 12PF J C2
Cc171 CC73GCH1H470J CHIP C 47PF J €250 CC73HCH1H271J CHIPC 270PF J C
C172 CC73GCH1HO70B CHIPC 7.0PF B (252 CC73HCH1HR75B CHIPC 0.75PF B C
C174 CC73GCH1TH150J CHIP C 15PF J C2 (252 CK73HBTH471K CHIPC 470PF K C2
C174 CC73GCH1TH330J CHIP C 33PF J C 253 CC73HCH1H220J CHIPC 22PF J C
C175 CC73GCH1H030B CHIPC 3.0PF B C C254 CC73HCH1H040B CHIPC 4.0PF B C
C176 CC73GCH1H220J CHIPC 22PF J C2 C255 CK73HB1A104K CHIPC 0.10UF K
c181 CC73GCH1H020B CHIPC 2.0PF B C (256 CK73HB1H471K CHIPC 470PF K
C181 CC73GCH1HO30B CHIP C 3.0PF B C2 C257 CC73HCH1HO20B CHIPC 2.0PF B
C184 CC73GCH1HOB0B CHIP C 6.0PF B 258 CK73HBTH102K CHIPC 1000PF K C2
C186 CC73GCH1H060B CHIPC 6.0PF B C258 CK73HB1H471K CHIPC 470PF K C
c187 CC73GCH1HO20B CHIP C 2.0PF B C2 C259 CK73HB1C103K CHIPC 0.010UF K
€200 CK73FB1A106K CHIPC 10UF K (262 CK73HB1H471K CHIPC 470PF K
C201 CK73HBTH102K CHIP C 1000PF K (263 CC73HCH1H180J CHIPC 18PF J
€202 CK73HB1C103K CHIP C 0.010UF K (268,269 CC73HCH1H100B CHIPC 10PF B C2
€203 CC73HCH1H101J CHIPC 100PF J (268,269 CC73HCH1H220J CHIPC 22PF J C
C204 CK73HB1E223K CHIP C 0.022UF K C270 CC73HCH1HO10B CHIPC 1.0PF B C
€205 CK73HB1A104K CHIPC 0.10UF K €270 CC73HCH1H050B CHIPC 5.0PF B C2
(206,207 CC73HCH1H151J CHIP C 150PF J c271 CC73HCH1HO20B CHIPC 2.0PF B C2
C208 CK73HB1A104K CHIP C 0.10UF K c271 CC73HCH1HO30B CHIPC 3.0PF B C
€209 CC73HCH1H220J CHIPC 22PF J C274 CK73HB1H471K CHIPC 470PF K
€210 CK73HB1A104K CHIPC 0.10UF K C275 CK73HB1C103K CHIPC 0.010UF K
c211 CK73HB1C333K CHIPC 0.033UF K C276 CK73HB1H471K CHIPC 470PF K
212,213 CK73HB1A104K CHIPC 0.10UF K C277 CK73HB1A104K CHIPC 0.10UF K
C214 CK73HB1C103K CHIPC 0.010UF K (300,301 CK73HBTH102K CHIPC 1000PF K
€215 CC73HCH1H220J CHIPC 22PF J €302 £92-0953-05 ELECTRO 100UF 6.3WV
(216 CK73HB1C103K CHIPC 0.010UF K C303 CK73HB1C473K CHIPC 0.047UF K
€217 CC73HCH1H050C CHIPC 5.0PF C C304 CK73FB1A106K CHIPC 10UF K
€218 CK73HB1C103K CHIPC 0.010UF K C305 CK73HB1C103K CHIPC 0.010UF K
€219 CC73HCH1H220J CHIPC 22PF J C306 CK73HB1A224K CHIPC 0.22UF K
€220 CK73HB1H102K CHIPC 1000PF K €308 CK73GB1E105K CHIPC 1.0UF K
C221 CK73HB1C103K CHIPC 0.010UF K €309 CK73HB1A104K CHIPC 0.10UF K
€222 CC73HCH1H080D CHIPC 8.0PF D C310 CK73HB1C473K CHIPC 0.047UF K
(223 CC73HCH1HO80B CHIPC 8.0PF B C311 CK73HB1A105K CHIPC 1.0UF K
(224 CK73HB1C103K CHIPC 0.010UF K €312 CK73HB1C473K CHIPC 0.047UF K
€225 CC73HCH1H020B CHIPC 2.0PF B C2 €313 CK73HB1A104K CHIPC 0.10UF K
(225 CC73HCH1HOB0B CHIPC 6.0PF B C C314 CC73HCH1H101J CHIPC 100PF J
€226 CK73HB1H471K CHIPC 470PF K C315 CK73FB1A106K CHIPC 10UF K
C227 CK73HB1C103K CHIPC 0.010UF K C316 CK73HB1A104K CHIPC 0.10UF K
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317 CK73HB1C103K CHIPC 0.010UF K (522-524 CC73HCH1H271) | CHIPC 270PF  J
€318 CC73HCHTH221) | CHIPC 20PF  J
€319 CK73HB1C103K CHIPC 0.010UF K CN101 £23-1167-05 TERMINAL
€320 CK73GB1E104K CHIPC 010UF K J300 2B E11-0484-05 3.5D PHONE JACK (3.5D/MIC)
€321 CK73HB1C103K CHIPC 0.010UF K J301 28 % | E11-0717-05 2.5D PHONE JACK (2.5D/SP)
322 CC73HCH1H271) | CHIPC 270PF  J F101 F53-0287-05 FUSE (0.5A)
(323 CK73HB1A104K CHIPC 010UF K F300 F53-0467-05 FUSE (0.315A)
(324 CK73HB1A184K CHIPC 0.18UF K F500 F53-0372-05 FUSE (3.15A)
(326 CK73HB1HB22K CHIPC 8200PF K
(328 CK73HB1A394K CHIPC 039UF K 101 2A J30-1308-04 SPACER (MIC300)
€329 CK73HB1C273K CHIPC 0.027UF K C CF200 2A % | L72-1046-05 CERAMIC FILTER (450KHZ)
€329 CK73HB1C333K CHIPC 0.033UF K C2 (D200 2A 179-1914-05 CERAMIC DISCRIMINATOR
£330 CK73HB1H561K CHIPC 560PF K 2 K] 140-2785-92 SMALL FIXED INDUCTOR (270NH)
£330 CK73HB1HB21K CHIPC 820PF K C 12 141-5668-14 SMALL FIXED INDUCTOR (5.6NH) c
(332 CK73HB1C103K CHIPC 0.010UF K 12 141-6868-14 SMALL FIXED INDUCTOR (6.8NH) 2
(333 CK73HB1H102K CHIPC 1000PF K 13 141-1878-14 SMALL FIXED INDUCTOR (18NH) C
(334,335 CK73HB1A184K CHIPC 018UF K 13 141-2278-14 SMALL FIXED INDUCTOR (22NH) 2
(336 CK73HB1C103K CHIPC 0.010UF K L4-6 140-2785-92 SMALL FIXED INDUCTOR (270NH)
€337 CK73HB1A184K CHIPC 018UF K L7 140-2775-71 SMALL FIXED INDUCTOR (27NH)
(338 CC73HCH1H331J | CHIPC 330PF  J 18 140-1575-71 SMALL FIXED INDUCTOR (15NH)
€339 CK73HB1A104K CHIPC 0.10UF K 19 140-2275-71 SMALL FIXED INDUCTOR (22NH)
(340 CC73HCHTH100B | CHIPC 10PF B L10 140-2785-92 SMALL FIXED INDUCTOR (270NH)
€341 CK73HB1H222K CHIPC 2200PF K L12 140-2785-92 SMALL FIXED INDUCTOR (270NH)
(342 CK73HB1C103K CHIPC 0.010UF K L100 140-1575-71 SMALL FIXED INDUCTOR (15NH)
(343 CK73HB1A184K CHIPC 0.18UF K 1101 140-3375-71 SMALL FIXED INDUCTOR (33NH)
(344 CK73HB1C273K CHIPC 0.027UF K 1102 140-1275-71 SMALL FIXED INDUCTOR (12NH)
(345 CK73HB1H102K CHIPC 1000PF K L103 141-3375-53 SMALL FIXED INDUCTOR (33NH)
(346 CK73HB1A184K CHIPC 0.18UF K 1104 134-4572-05 AIR-CORE COIL (4T)
0347 CK73GB1A105K CHIPC T00F K L109 141-2285-43 SMALL FIXED INDUCTOR (220NH)
€349 CK73HB1C473K CHIPC 0.047UF K 2 L110-112 134-4572-05 AIR-CORE COIL (4T)
€349 CK73HB1A154K CHIPC 0.15UF K C 1113 141-1075-53 SMALL FIXED INDUCTOR (10NH) 2
€350 CK73HB1H102K CHIPC 1000PF K 1204 141-5685-39 SMALL FIXED INDUCTOR (0.56UH)
(352 CK73HB1H102K CHIPC 1000PF K 1205 140-1575-71 SMALL FIXED INDUCTOR (15NH) C
(353 CK73GB1E105K CHIPC T0UF K 1205 140-1875-71 SMALL FIXED INDUCTOR (18NH) 2
(354 CK73HB1A224K CHIPC 022UF K 1208 141-8268-14 SMALL FIXED INDUCTOR (8.2NH)
(355 CK73HB1A105K CHIPC T0UF K 1210 141-8268-14 SMALL FIXED INDUCTOR (8.2NH)
(357,358 CK73HB1A104K CHIPC 010UF K 211 140-5681-86 SMALL FIXED INDUCTOR (0.56UH)
C360 CK73HB1A104K CHIPC 0.10UF K 1212 140-8281-86 SMALL FIXED INDUCTOR (0.82UH)
C400 CK73HB1A104K CHIPC 010UF K 1213 140-5681-86 SMALL FIXED INDUCTOR (0.56UH)
c401 CK73HB1H102K CHIPC 1000PF K 1214 140-2775-71 SMALL FIXED INDUCTOR (27NH) c
€402 CC73HCHTH120J | CHIPC 12PF 1214 140-3975-71 SMALL FIXED INDUCTOR (39NH) 2
C403 CC73HCHTHO10B | CHIPC 10PF B 1215 141-8268-14 SMALL FIXED INDUCTOR (8.2NH) c
C404 CK73HB1A104K CHIPC 0.10UF K 1216 140-1885-92 SMALL FIXED INDUCTOR (180NH)
C405 CK73HB1H102K CHIPC 1000PF K 1217 141-2785-45 SMALL FIXED INDUCTOR (270NH)
406 CC73HCHIH120J | CHIPC 12PF 1218219 141-8268-14 SMALL FIXED INDUCTOR (8.2NH)
c407 CK73HB1H102K CHIPC 1000PF K X1 177-3074-05 TCXO (19.2MH2)
C408 CK73HB1C103K CHIPC 0.010UF K X400 177-2974-05 CRYSTAL RESONATOR (11.0592MHZ)
€409 CK73HB1H102K CHIPC 1000PF K XF200 171-0669-05 MCF (38.85MHZ)
C411-415 CK73HB1H102K CHIPC 1000PF K
€500 CC73HCHTH101) | CHIPC 100PF  J R1 RK73HB1J105J CHIPR  10M J  1/16W

R2 RK73HB1J103J CHIPR 10K J  1/16W
(501,502 CK73HB1H102K CHIPC 1000PF K R3 RK73HB1J222J CHIPR 22K J  1/16W
C503 CK73FB1A475K CHIPC 47UF K RS RK73HB1J821J CHIPR 820 J 1/16W
(504 CK73HB1H102K CHIPC 1000PF K R7 RK73HB1J272J CHIPR 27K J  1/16W
0505 CK73GB1E105K CHIPC T0UF K
(506 CK73HB1H102K CHIPC 1000PF K R9 RK73HB1J103J CHIPR 10K J  1/16W

R11 RK73HB1J104J CHIPR 100K J  1/16W
C507 CK73FB1A106K CHIPC 10UF K R12 RK73HB1J272J CHIPR 27K J  1/16W
C511 CK73HB1H102K CHIPC 1000PF K R13 RK73HB1J104J CHIPR 100K J  1/16W
(513,514 CK73GB1E105K CHIPC T0UF K R14 RK73HB1J103J CHIPR 10K J  1/16W
(515,516 CC73HCHTH271) | CHIPC 270PF  J
€517 CK73FB1A475K CHIPC 4IUF K R15 RK73HB1J104J CHIPR 100K J  1/16W

If a part reference number is listed in a shaded box, that part does not come with the PCB. 21
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R16,17 RK73HB1J103J CHIP R 10K J o 1/16W R212 RK73HB1J184J CHIP R 180K J  1/16W

R18 RK73HB1J223J CHIPR 22K J o 1/16W R213 RK73HB1J332J CHIPR 33K J 1/16W

R19-22 RK73HB1J103J CHIP R 10K J o 1/16W R214 RK73HB1J561J CHIP R 560 J o 1/16W

R25 RK73HB1J100J CHIPR 10 J o 1/16W R215 RK73HB1J331J CHIPR 330 J o 1/16W

R26 RK73HB1J392J CHIP R 39K J 0 1/16W R217 RK73HB1J222J CHIP R 22k J 0 1/16W

R27 RK73HB1J221J CHIP R 220 J o 1/16W R218 RK73HB1J102J CHIP R 10K J  1/16W

R28 RK73HB1J680J CHIPR 68 J o 1/16W R220 RK73HB1J104J CHIPR 100K J  1/16W

R29 RK73HB1J472J CHIP R 47Kk J 1/16W R221 RK73HB1J563J CHIP R 56K J o 1/16W C
R30 RK73HB1J470J CHIPR 47 J o 1/16W R221 RK73HB1J823J CHIPR 82K J 116w C2
R32 RK73HB1J102J CHIP R 10K J  1/16W R222 RK73HB1J104J CHIP R 100K J  1/16W

R33 RK73HB1J473J CHIP R 47K J o 1/16W R223 RK73HB1J000J CHIP R 0.0 J o 1/16W

R34 RK73HB1J100J CHIPR 10 J o 1/16W R224 RK73HB1J563J CHIPR 56K J 116w

R37 RK73HB1J562J CHIP R 56K J  1/16W R226,227 RK73HB1J474J CHIP R 470K J 1/16W

R38 RK73HB1J332J CHIPR 33K J 1/16W R229 RK73HB1J474J CHIPR 470K J 1/16W C
R39 RK73HB1J271J CHIP R 270 J o 1/16W R230 RK73HB1J150J CHIP R 15 J o 1/16W C2
R40 RK73HB1J222J CHIP R 22K J 116w R230 RK73HB1J220J CHIP R 22 J o 1/16W C
R41 RK73HB1J100J CHIPR 10 J o 1/16W R231 RK73HB1J121J CHIPR 120 J 116w C2
R42 RK73HB1J332J CHIP R 33K J 116w R231 RK73HB1J331J CHIP R 330 J o 1/16W C
R43 RK73HB1J103J CHIPR 10K J o 1/16W R232,233 RK73HB1J104J CHIPR 100K J  1/16W

R45 RK73HB1J000J CHIP R 0.0 J o 1/16W R237,238 RK73HB1J474J CHIP R 470K J 1/16W

R50 RK73HB1J104J CHIP R 100K J  1/16W R239 RK73HB1J151J CHIP R 150 J o 1/16W

R51 RK73HB1J333J CHIPR 33K J o 1/16W R240 RK73HB1J683J CHIPR 68K J 116w

R100 RK73HB1J472J CHIP R 47Kk J 1/16W R241,242 RK73HB1J470J CHIP R 47 J o 1/16W

R101 RK73HB1J102J CHIPR 106 J  1/16W R243,244 RK73HB1J000J CHIPR 0.0 J 116w

R102 RK73HB1J222J CHIP R 22k J 1/16W R258 RK73HB1J000J CHIP R 0.0 J o 1/16W

R103 RK73HB1J150J CHIP R 15 J o 1/16W R267 RK73HB1J000J CHIP R 0.0 J o 1/16W

R104 RK73HB1J222J CHIPR 22K J 1/16W R300 RK73HB1J000J CHIPR 0.0 J 116w C2
R105 RK73HB1J100J CHIP R 10 J o 1/16W R300 RK73HB1J152J CHIP R 15 J o 1/16W C
R106 RK73HB1J473J CHIPR 47K J o 1/16W R301 RK73HB1J101J CHIPR 100 J 116w

R107 RK73HB1J270J CHIP R 27 J o 1/16W R302 RK73HB1J102J CHIP R 10K J  1/16W

R108 RK73HB1J683J CHIP R 68K J o 1/16W R303 RK73HB1J471J CHIP R 470 J o 1/16W

R109 RK73HB1J470J CHIPR 47 J o 1/16W R304 RK73HB1J473J CHIPR 47K J 116w

R111 RK73HB1J683J CHIP R 68K J o 1/16W R305-308 RK73HB1J102J CHIP R 10K J  1/16W

R112 RK73HB1J390J CHIPR 39 J o 1/16W R309 RK73HB1J182J CHIPR 18K J  1/16W

R113 RK73HB1J473J CHIP R 47K J o 1/16W R310,311 RK73HB1J102J CHIP R 10K J  1/16W

R114 RK73GB2A000J CHIP R 0.0 J o 1/10W R312,313 RK73HB1J222J CHIP R 22k J 0 1/16W

R115 RK73FB2B000J CHIPR 0.0 Jo18W R314 RK73HB1J392J CHIPR 39K J 0 1/18W C
R116 RK73HB1J393J CHIP R 39K J o 1/16W R314 RK73HB1J103J CHIP R 10K J o 1/16W C2
R117 RK73HB1J271J CHIPR 270 J o 1/16W R315 RK73HB1J103J CHIPR 10K J 116w

R119 RK73HB1J271J CHIP R 270 J o 1/16W R316 RK73HB1J000J CHIP R 0.0 J o 1/16W

R120 RK73HB1J331J CHIP R 330 J o 1/16W R317 RK73HB1J334J CHIP R 330K J 1/16W
R121-123 RK73EB2ER39K CHIPR 0.39 K 1/4W R318 RK73HB1J274J CHIPR 270K J  1/16W

R136 RK73HB1J182J CHIP R 18K J  1/16W R321 RK73HB1J474J CHIP R 470K J  1/16W

R138 RK73GB2A000J CHIPR 0.0 J 11w C2 R322 RK73HB1J105J CHIPR 1.0M J  1/16W
R138,139 RK73GB2A000J CHIP R 0.0 J o 1/10W C R323 RK73HB1J562J CHIP R 56K J  1/16W

R155 RK73HB1J150J CHIP R 15 J o 1/16W R324,325 RK73HH1J473D CHIP R 47K D 1/16W
R156,157 RK73HB1J000J CHIPR 0.0 J 116w R326 RK73HB1J000J CHIPR 0 J 116w

R200 RK73HB1J103J CHIP R 10K J o 1/16W R327 RK73HB1J824J CHIP R 820K J  1/16W

R201 RK73HB1J470J CHIPR 47 J o 1/16W R328 RK73HB1J684J CHIPR 680K J  1/16W

R202 RK73HB1J272J CHIP R 27K J 0 1/16W R329,330 RK73HB1J103J CHIP R 10K J o 1/16W

R203 RK73HB1J223J CHIP R 22K J o 1/16W C2 R332 RK73HB1J272J CHIP R 27K J 0 1/16W

R203 RK73HB1J473J CHIPR 47K J o 1/16W C R334 RK73HB1J103J CHIPR 10K J 116w

R204 RK73HB1J271J CHIP R 270 J o 1/16W R335 RK73HB1J102J CHIP R 10K J  1/16W

R205 RK73HB1J682J CHIPR 6.8K J  1/16W R336 RK73HB1J823J CHIPR 82K J 116w

R206 RK73HB1J564J CHIP R 560K J  1/16W C R337 RK73HB1J000J CHIP R 0.0 J o 1/16W

R206 RK73HB1J684J CHIP R 680K J  1/16W C2 R340 RK73HB1J103J CHIP R 10K J o 1/16W

R207 RK73HB1J562J CHIPR 56K J  1/16W R342 RK73HB1J153J CHIPR 15K J 116w

R208 RK73HB1J101J CHIP R 100 J o 1/16W R344 RK73HB1J103J CHIP R 10K J o 1/16W

R209 RK73HB1J470J CHIPR 47 J o 1/16W R345 RK73HB1J000J CHIPR 0 J 116w

R210 RK73HB1J334J CHIP R 330K J 1/16W R347 RK73HB1J103J CHIP R 10K J o 1/16W
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R348 RK73HB1J563J CHIPR 56K J  1/16W D1 DA2S101 DIODE
R350 RK73HB1J471J CHIPR 470 J 1/16W D23 1SV325F VARIABLE CAPAGITANCE DIODE
R351 RK73HB1J181J CHPR 180 J  1/16W D4 HSC277 DIODE
R352 RK73HB1J104J CHIPR 100K J  1/16W D56 HVC3508 VARIABLE CAPAGITANCE DIODE
R353 RK73HB1J102J CHPR 10K J  1/16W D78 DA2S101 DIODE
R354 RK73HB1J334J CHIPR 330K J  1/16W D100 HSC277 DIODE
R355 RK73HB1J473J CHIPR 47K J  1/16W D101,102 HVC131 DIODE
R356 RK73HB1J183J CHIPR 18K J  1/16W D103 RN142S DIODE
R357 RK73HB1J564. CHIPR 560K J  1/16W D105 HVC131 DIODE
R358 RK73HB1J473J CHIPR 47K J  1/16W D200 HSC277 DIODE
R360 RK73HB1J184J CHIPR 180K J  1/16W C D201,202 HVC3508 VARIABLE CAPACITANCE DIODE 2
R360 RK73HB1J224J CHIPR 220k J  1/16W 2 D201,202 HV(C3558 VARIABLE CAPAGITANCE DIODE c
R361 RK73HB1J821J CHPR 820 J 1/16W D204 HVC3558 VARIABLE CAPACITANCE DIODE c
R363 RK73HB1J562. CHIPR 56K J  1/16W D260,261 HVC3508 VARIABLE CAPAGITANCE DIODE 2
R364 RK73HB1J471J CHIPR 470 J  1/16W D260,261 HVC3558 VARIABLE CAPACITANCE DIODE c
R365 RK73HB1J000J CHPR 00 J 1/16W D301 KDR731 DIODE
R366 RK73HB1J104J CHIPR 100K J  1/16W D402 DA2S101 DIODE
R367 RK73HB1J473J CHIPR 47K J  1/16W D500 GN1G DIODE
R369 RK73HB1J103J CHIPR 10K J  1/16W D501 RB521S-30 DIODE
R370 RK73HH1J473D CHPR 47K D 1/16W IC1 MB15E03SL-E1 MOS-IC
R371 RK73HB1J182J CHIPR 18K J  1/16W c IC200 NJM2591V BI-POLAR IC
R371 RK73HB1J822. CHIPR 82K J  1/16W C2 IC300 R2A20178NP DAC-ICIC
R372 RK73HH1J473D CHPR 47K D 1/16W IC301 NJM12904RB1 MOS-IC
R373 RK73HB1J000J CHPR 00 J 1/16W IC302 TA7368PL MOS-IC
R374 RK73HH1J473D CHPR 47K D 1/16W IC303-305 NJM12904RB1 MOS-IC
R375 RK73HB1J103J CHPR 10K J  1/16W IC400 F2136ACNKDRB MCU
R376 RK73HH1J473D CHPR 47K D 1/16W IC401 EX24016ATASOA ROM IC
R377 RK73HB1J393J CHIPR 39K J 1/16W IC500 XC6120N302N-G MOS-IC
R378 RK73HB1J102. CHIPR 10K J  1/16W IC501 XC6209B502P-G MOS-IC
R379 RK73HB1J104J CHIPR 100K J  1/16W IC503 XC6209B502P-G MOS-IC
R386 RK73HB1J392J CHPR 39K J 1/16W 1,2 RTIN141U-T111 TRANSISTOR
R388 RK73HB1J182. CHIPR 18K J  1/16W C 03 25C5383-T111 TRANSISTOR
R388 RK73HB1J822J CHIPR 82K J 1/16W 2 Q4 MCH3914(7)-H FET
R389 RK73HB1J102. CHIPR 10K J  1/16W Q5 2SC5108(Y)F TRANSISTOR
R390 RK73HB1J000J CHPR 00 J 1/16W 6 2505636 TRANSISTOR
R392,393 RK73HB1J102J CHPR 10K J  1/16W a7 25C5383-T111 TRANSISTOR
R400 RK73HB1J472. CHIPR 47K J  1/16W Q100 25C4926YD TRANSISTOR
R401 RK73HB1J102J CHPR 10K J  1/16W Q101 RFMO1U7P FET
R406 RK73HB1J101J CHIPR 100 J 1/16W Q102 RDO7MUS2BT112 | FET
R407 RK73HB1J473J CHIPR 47K J  1/16W Q103 RTIN141U-T111 TRANSISTOR
R408 RK73HB1J101J CHPR 100 J 1/16W 0200 RT1P237U-T111 TRANSISTOR
R409,410 RK73GB2A221J CHPR 220 J 1/10W 201,202 KTC4080E-P TRANSISTOR
R411,412 RK73HB1J472J CHIPR 47K J  1/16W 203,204 35K318 FET
R413 RK73HB1J102J CHIPR 10K J  1/16W 300,301 RTIN441U-T111 TRANSISTOR
R414 RK73HB1J474J CHIPR 470K J  1/16W Q302 25K3577-A FET
R438 RK73HB1J473J CHIPR 47K J  1/16W Q303 SSMBJOBFUIF) FET
R455 RK73HB1J102J CHIPR 10K J  1/16W Q304 RT1P237U-T111 TRANSISTOR
RAT1 RK73HB1J103J CHPR 10K J  1/16W C Q305 RTIN144U-T111 TRANSISTOR
R472 RK73HB1J103J CHIPR 10K J  1/16W 2 Q306 25K3577-A FET
R502 RK73HB1J334J CHIPR 330K J  1/16W Q400 25C4919-S TRANSISTOR
R505 RK73HB1J473J CHIPR 47K J  1/16W Q401,402 RTIN144U-T111 TRANSISTOR
R508 RK73HB1J473J CHIPR 47K J  1/16W 500,501 SSM3J05FU-F FET
R509 RK73HB1J104J CHIPR 100K J  1/16W 0502 RT1P237U-T111 TRANSISTOR
R511 RK73HB1J334J CHIPR 330K J  1/16W TH100 B57331v2104J THERMISTOR
VR500 28 s | R31-0684-05 VARIABLE RESISTOR
400 2A $70-0414-05 TACT SWITCH (PTT)
$401 $70-0514-05 TACT SWITCH (SIDE)
402 28 3% | S60-0447-05 ROTARY SWITCH (SELECTOR)
MIC300 | 2A % | T91-0674-05 MIC ELEMENT
If a part reference number is listed in a shaded box, that part does not come with the PCB. 23
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AR T

EXPLODED VIEW /

A : N09-2438-05
B : N30-2606-48
C :N83-2005-48

TX-RX unit

FHLFERIINEE.

L

B PCB IREREHF EHNXFIRTHIES. X

Parts with the exploded numbers larger than 700 are not supplied. / S X F 700 FIEHFIZESRE.
H

If a part reference number is listed in a box on the exploded view of the PCB, that part does not come with the PCB.

These parts must be ordered separately. / 4{&
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ADJUSTMENT

Test Equipment Required for Alignment

Test Equipment

Major Specifications

Frequency Range

400 to 480MHz

Frequency Counter

Frequency Stability

1. Standard Signal Generator (SSG) Modulation Frequency modulation and external modulation
Output —127dBm/0.1pV to greater than -47dBm/1TmV
Input Impedance 50Q

2. RF Power Meter Operation Frequency 400 to 480MHz
Measurement Range Vicinity of 10W

3. Deviation Meter Frequency Range 400 to 480MHz

4. Digital Volt Meter (DVM) Measuring Range 10mVto 10V DC i o
Input Impedance High input impedance for minimum circuit loading

Oscilloscope DC through 30MHz
6. High Sensitivity Frequency Range 10Hz to T000MHz

0.2ppm or less

7. DC Ammeter 5A
8. AF Volt Meter (AF VTVM) \F/;elgéee”;znzaenge ?S:\'/th 11 g\l;Hz

9. Audio Generator (AG) gj%ﬁncy Range got':?z;) 5kHz or more
10. Distortion Meter ﬁ\appijatbli“et\»//el g((;/om?/r :§S1SOE\I;F;I<SHZ

11. Spectrum Analyzer Measuring Range

DC to 1GHz or more

Center frequency

12. Tracking Generator Output Voltage

50kHz to 600MHz
100mV or more

13. 8Q Dummy Load

Approx. 8Q, 3W

14. Regulated Power Supply

5V to 10V, approx. 3A
Useful if ammeter equipped

B Antenna connector adapter

The antenna connector of this transceiver uses an SMA
terminal.

Use an antenna connector adapter [SMA(f) — BNC(f) or
SMAI(f) — N(f)] for adjustment. (The adapter is not provided
as an option, so buy a commercially-available one.)

H DC supply
BATT+, BATT-: External power supply terminal (Fasten it
with an alligator clip.)

BATT- (GND)

Adjustment Points
TX-RX unit (Component side view)

J \

CV: VCO Lock Voltage

[¢]
(©]

[¢]
[¢]

ANTO

V
Note: When replacing CF200, apply bond to
the point shown in the figure.

TX-RX unit (Foil side view)

— \—1 S J
T
S4 ide
PTOT0 D
0
Jgg1
J300 N [::] L] [:]
MIC O
T \ n
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HEERNNNIRE

oy

moK & # F E M %
A 400 %1 480Hz
1. YRS kAR (SSG) T 6l R AIRN A5 18 i
i ~127dBm/0. 11V 3 KF ~47dBm/ ImV
EPNEE i 50 Q
2. ThELE PRAESA 400 | 480MHz
VI fEre | 10W 224
3. B A 400 ] 480MHz
. A I fErel | T 10mV 2] 10V
4 BermER OW) SN BN S A BB
5. REAE H 7 E] 30MHz
g s g BRI 10Hz ¥ 1000MHz
O PRI BoRRE 0. 2ppn LT
7. HEMERE 5A
. - AT 50Hz %] 10kHz
8. HHUMIER (AF VIV o s 51 1mV % 10V
I B 50Hz #1] 5kHz B¥ 5
g fig 1E 1kHz I 3 % o A
10, R ECIRA iy N HL T 50mV | 10Vrms
11, S b A b EEreN i HF 16Hz 05
I R A 50kHz % 600MHz
12. JURRAER iy H 100mY S
13. 8Q iz K#y8Q, 3w
NN 5V #] 10V, K%y 3A
14, Al AL Hic # 7HLRAR IN SEAF
| PY3 dm: 2 O HE S
BETF RS PEHLI R ZR 2 A SMA £t _ N
T R RS [SMA () —BNC (F) sk A () -N(p)] it WREBT (THERE )
ATURAE o CREH S AE NPT IR AR, IR s I SE 7 4 43k ) U \
COV o0®
W DC BiE CV: VCO#iEr [E ANTO
BATT+, BATT- : AMEBrEUSAI (T g e [ 52 . ) o
% O OBaTTL
ey OBATT-
=) 1C400 craoo| ()
........... : L/ J B ‘
R T BATT+(75V) ER: HXMRCF00M FEZRE LETR LA,
1
O-®
) Wxex (EEAE )
— \—1 g J
T W
S400 ide
PTT D
(0]
@ BATT- (GND) J301
- s e ]
J300 [:j [:]
MIC O
'l:l" \_‘ \ M
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ADJUSTMENT / /3%

Frequency and Signaling

The transceiver has been adjusted for the frequencies
shown in the following table. When required, re-adjust them
following the adjustment procedure to obtain the frequen-
cies you want in actual operation.

H Test Frequency (MHz)

MEES

C2ME MR RO A 7. T, D
RPN, DIIRAT SRR SRR I AR A AR

KSR (MHz2)

C Cc2 C C2
CH RX X RX T 5 & #® g % 5 # % 5
Frequency | Frequency | Frequency | Frequency = LS S A
1 460.05 460.10 415.05 415.10 1 460. 05 460. 10 415. 05 415. 10
2 440.05 440.10 400.05 400.10 2 440. 05 440. 10 400. 05 400. 10
3 479.95 479.90 429.95 429.90 3 479. 95 479. 90 429. 95 429. 90
4 460.00 460.00 415.00 415.00 4 460. 00 460. 00 415. 00 415. 00
5 460.20 460.20 415.20 415.20 5 460. 20 460. 20 415. 20 415. 20
6 460.40 460.40 415.40 415.40 6 460. 40 460. 40 415. 40 415. 40
7~16 - - 7~ 16 - -
M Signaling mES

No. RX (Decode) TX (Encode) & 5 B (RS ) 5t (45 )

1 None None 1 ¥ c

2 None 100Hz Square Wave 2 o0 100Hz J7

3 QT 67.0Hz QT 67.0Hz 3 QT 67.0Hz QT 67.0Hz

4 QT 151.4Hz QT 151.4Hz 4 QT 151. 4Hz QT 151. 4Hz

5 QT 210.7Hz QT 210.7Hz 5 QT 210. THz QT 210. 7THz

6 QT 254.1Hz QT 254.1Hz 6 QT 254. 1Hz QT 254. 1Hz

7 DQT D023N DQT D023N 7 DQT DO23N DQT DO23N

8 DQT D754! DQT D754l 8 DQT D7541 DQT D7541

9 None DTMF (Code: 159D) 9 ¥ DTMF ( f% :159D)
10 None DTMF (Code: 9) 10 W DTMF ({5 :9)

Preparations for Tuning the Transceiver

Before attempting to tune the transceiver, connect the
unit to a suitable power supply.

Whenever the transmitter is tuned, the unit must be con-
nected to a suitable dummy load (i.e. power meter).

The speaker output connector must be terminated with a
8Q dummy load and connected to an AC voltmeter and an
audio distortion meter or a SINAD measurement meter at all
times during tuning.

B Adjustment frequency (MHz)

S F X AR ES

(SRR T RERT YPBLAT, 506 T SR U B 8 2 i
bk

RIFFTIFI, TR UL AUE B £0E R 2 b (o
hEE) .

075 5 OB U 8O (A A, TR i
A4 B P R R BT S TNAD A
.

WIAEE (MHz)

Tun.ing C Cc2 g s C C2

point RX X RX TX B Yw % & 7K % &f
Low 440.05 440.10 400.05 400.10 1% 440. 05 440. 10 400. 05 400. 10

Center 460.05 460.10 415.05 415.10 rh 460. 05 460. 10 415. 05 415. 10
High 479.95 479.90 429.95 429.90 = 479. 95 479. 90 429. 95 429. 90
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Common Section

ADJUSTMENT

Measurement Adjustment
Item Condition Test- . . ) Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment
1. Setting 1) BATT terminal voltage: 7.5V
2) SSG standard modulation
[Wide]
MOD: 1kHz, DEV: 3kHz
[Narrow]
MOD: 1kHz, DEV: 1.5kHz
2.VCO Lock 1) Adj item: High TX-RX | ANT FPU |4.0V:C +0.1V
Voltage 3.7V. C2
(CV)
Transmitter Section
Measurement Adjustment
Item Condition Test- . . ) Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment
1. Frequency | 1) Adj item: High f. counter | TX-RX | ANT FPU [479.900MHz: C +50Hz
Press [Transmit] button. 429.900MHz: C2
2. High 1) Adj item: Low, Center, High | Power FPU [3.8W +0.TW
Transmit (3 points) meter 2.0A or less
Power and BATT terminal voltage: 7.5V | Ammeter
Protective Press [Transmit] button.
Current
3. Low 1) Adj item: Low, Center, High 1.0W +0.1W
Transmit (3 points) 1.0A or less
Power BATT terminal voltage: 7.5V
Press [Transmit] button.
4.DQT 1) Adj item: Low, Center, High | Power TX-RX [ ANT FPU Make the demodu-
Balance (3 points) meter lation wave into
[Wide] (Signaling: Square wave) square waves. | | | |
Deviation meter filter Deviation SP/MIC
LPF: 3kHz meter connector
HPF: OFF Oscilloscope
Press [Transmit] button. AG
AF VTVM
5. Maximum 1) Adj item: Center, Low, High 4.0kHz +100Hz
Deviation (3 points) (According to
[Wide] AG: 1kHz/150mV the lager +, -)
Deviation meter filter
LPF: 15kHz
HPF: OFF
Press [Transmit] button.
6. Battery 1) BATT terminal voltage: 5.9V | DVM TX-RX |BATT FPU | Write BATT terminal voltage: 5.9V
Warning terminal
Level
7. Battery 1) BATT terminal voltage: 5.7V | Power ANT Check LED blinks
Detection PTT: ON meter No transmit power
Check
(User mode) | 2) BATT terminal voltage: 7.5V | pviM BATT LED does not blink
PTT: ON terminal

e This transceiver is designed to make adjustments simple.
e |t is not necessary to adjust the fixed values for the DTMF-DEV, DQT-DEV, QT-DEV, and MIC sensitivity.
e The TX-DEV Narrow setting uses the Wide calculated adjustment level value.
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B
w2 W
IR % . - T : 0 -
n A ® WEEE | B7 | BT | 87 | B4 ¥ % Aw/8H
1. e 1)BATT % J-HLJE 7. 5V
2) brHEAS 5 R Az g
[ %]
A < 1kHz, S : 3kHz
[7%]
YR : 1kHz, SR : 1. 5kHz
2.VCO DiRmE Mok | Rk FPU |4.0V: C +0. 1V
B w 3.7V: C2
(cv)
K HER
w2 g g
52 m 3F
m A * # WERE | Bx | BT | 87 | B4 ¥ & Aw/ &R
L iR DWW & PR | WOk | ORER FPU  |479.900MHz: C +50Hz
o DR ] 124, 5 429. 900MHz: C2
2. RS T | D) T AR, b, m (3R | ThE FPU | 3.8W +0. 1w
FIfRH R | BATT ¥k : 7.5V LR 2. 0A BR HA
¥ [ RS ] ¥4,
SARKET IR | D) WREIH A%, b, o B A 1. ow +0. 1W
BATT ¥ 7~ HL & :7. 5V 1. 0A BRI
¥ [ RS ] a4,
4. DQT “F-4fiy DI H A, B, o Gm) [ TR [k | K&k FPU | S B 380 7
[ wes ] (EAEE : ) W _|_U_|_
AR mASCE e 7 B SP/MIC
LPF: 3kHz VN &3 G
HPF: OFF AG
2 [ RS T 445, AF VTVM
5. I KA DWEEE -, A%, w3 T) 4. OkHz +100Hz
[ 5eds ] AG: 1kHz/150mV (FHs R+, —)
AR A G U %
LPF: 15kHz
HPF : OFF
o LR ] 124,
6. Hi i 1)BATT %y - HL s :5. 9V DVM ek | BATT FPU | BA BATT iy f-Hi K :5. 9V
IR Uity
7. Bt R 1) BATT i FHLUE 5.7V R Rk iRy TR VLA RER ST, LED
o £ PTT: JTJd AR
CH P ) DWM BATT -
2) BATT 3§ HL [ :7. 5V e TRV U SS, Aves
PTT: JTJH 5] LED A4k

o GTFHS YL BT R T R
o RFFERHE DIMF Hifhi , BPF, MIC R U
o ZEAHFIY TX SR A S,
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ADJUSTMENT

Receiver Section

-120dBm (0.22pV): C
—120dBm (0.22uV): C2
SSG DEV: 3.0kHz
2) Adj item: Center
SSG output:
-122dBm (0.178uV): C
-121dBm (0.2pV): C2
SSG DEV: 3.0kHz
3) Adj item: High
SSG output:
~123dBm (0.158uV): C
~121dBm (0.2uV): C2
SSG DEV: 3.0kHz

[Narrow] (3 points)
4) Adj item: Low
SSG output:
-120dBm (0.22pV): C
-119dBm (0.25uV): C2
SSG DEV: 1.5kHz
5) Adj item: Center
SSG output:
—122dBm (0.178uV): C
-120dBm (0.22uV): C2
SSG DEV: 1.6kHz
6) Adj item: High
SSG output:
-123dBm (0.158uV): C
-120dBm (0.22pV): C2
SSG DEV: 1.5kHz

Measurement Adjustment
Item Condition Test- . . ) Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment
1. Sensitivity 1) Adj item: Low, High (2 points) | SSG TX-RX | ANT Check 12dB SINAD or more
Check SSG output: —=115dBm (0.4uV)
[Narrow] SSG DEV: 1.5kHz DVM SP/MIC
Oscilloscope connector
AF VTVM
[Wide] 2) TEST CH: 1
SSG output: =117dBm (0.32uV)
SSG DEV: 3.0kHz
2. Squelch (3 points) FPU | Write
Level 5 1) Adj item: Low
[Wide] SSG output:

e |t is not necessary to adjust the fixed value for the BPF.
e The Squelch Level 9 setting uses the Squelch Level 5 calculated adjustment level value.
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B ER S
w2 W
57 % - = | — | & Mot/ & i
B = # WEEE | B | WwF | Bt | 74 now/ & E
LR | D REIE %, & (2 4)  |SSG Wk | Rk LioREy 12dB STNAD ik 5 55
[ A4 ] SSG %t :—115dBm (0. 41V)
SSG i : 1. 5kHz DVM SP/MIC
VN & Uz
— AF VTVM
[ 585 ] 2) WAMEIE : 1
SSG % :=117dBm (0. 321V)
SSG #iifi :3. Oklz
2. Hig (5) (3 /4) FPU | BA
[ g7 ] D EEmH - A%
SSG #frH

-120dBm (0. 22W) : C
-120dBm (0. 221V) : C2
SSG i 3. OkHz
2) I E -
SSG it
-122dBm (0. 1781V) : C
~121dBm (0. 21V) : C2
SSG #ifhi : 3. OkHz
NWEEIH - =
SSG i :
-123dBm (0. 1581V) : C
~121dBm (0. 21V) : C2
SSG #if : 3. OkHz

(3 14)
4) LI E A
SSG #i i
-120dBm (0. 221V) : C
~119dBm (0. 251V) : C2
SSG it : 1. 5kHz
5) WHEIH -
SSG #fith
~122dBm (0. 1781V) : C
~120dBm (0. 221V) : C2
SSG i : 1. 5kHz
6) LI H « =
SSG i -
-123dBm (0. 1581Y) : C
~120dBm (0. 221V) : C2
SSG #ifh : 1. 5kHz

o RNT5HBPF 3,
o i (9) bk EBhiEE.
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1 IC301 4H Q300 40 Q502 6F
1C302 6P Q301 4P D301 4F
| 1C303 8L Q302 5P D400 8R
1C304 3H Q303 7P D401 8R
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— ] 1C501 aM Q400 7F
1C503 40 Q500 5M
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[e]

C7 Cc12 c21 C22 C54 | C174 | C175 | C176 | C181 | C187 | C225 | C230 | C233 | C236 | C237 | C238 | C239 | C243 | C245 | C247 | C248 | C250 | C252 | C253 | C254 | C258 | C268 | C269 | C270 | C271 | C329 | C330 | C349 D201 D202 D204 D260 D261 L2 L3 L113 | L205 | L214 | L215 | R139 | R203 | R206 | R221 | R229 | R230 | R231 | R300 | R314 | R360 | R371 | R388 | R471 | R472 —-—
X57-8103-00 | C | 15p | 22p | 0.75p| 0.75p | 4p | 33p | 3p(B)| NO | 2p | NO | 6p | 6p | 4p | 22p | 22p | 5p | 1p | 470p | 3p | 1p |470p | 270p |0.75p | 22p | 4p |470p | 22p | 22p | 1p | 3p |0.027u| 820p | 0.15u| HVC355B | HVC355B | HVC355B | HVC355B | HVC355B | 56n | 18n | NO | 16n | 27n | 82n | 0 | 47k | 560k | 56k | 470k | 22 | 330 | 1.5k | 3.9k | 180k | 1.8k | 1.8k | 10k | N TN S

X57-8103-01 | C2 | 27p | 27p | 0.5p [1000p] NO | 15p | NO [ 22p | 3p | 2p | 2p | 5p | ep | 10p | 10p | 9p | 05p| 0u| 7p |0.75p | 0du | 12p | 470p | NO | NO [1000p| 10p | 10p | 5p | 2p [0.033u[ 560p [0.047u] HVC350B | HVC3508 NO HVC350B | HVC3508 | 6.8n | 22n | fon | 18n | 39n | NO | NO | 22k | 680k | 82k | NO | 15 | 120 | 0 | 1ok | 220k | 82k | 82k | NO | 10k

TX-RX UNIT (X57-8103-XX
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TK-U100(U)

SPECIFICATIONS / #i1&

GENERAL T
Frequency Range......... 440~480MHz (C), 400~430MHz (C2) PRJEHL ..o 440 ~ 480MHz (C), 400 ~ 430MHz (C2)
Number of Channels..........c.cooovioieiiieee MAX. 16 (IR, . k16
Channel Spacing.................. 25kHz (Wide), 12.5kHz (Narrow) fEIE ARG o 25kHz ( FE47 ), 12. 5kHz ( 777 )
PLL Channel Stepping .......cccovevvevveoveeieeen, 5kHz, 6.25kHz PLLBHESDHE oo 5kHz, 6.25kHz
Operating Voltage .........coooovooveoeeeiciee, 7.5V DC+20% TR o 7.5V DC£20%
Battery Life ..o More than 10 hours at 4W L LE AW I =T 10 ISR
(5-5-90 duty cycle with accessory battery) (5-5-90 LAEGEE 11T B vt )
Operating Temperature Range ...................... -20°C to +60°C TARRSEYEL .o -20°C ~ +60°C
Frequency Stability .............ccoocooiiiiiieeee +2.5ppm R R . +2. 5ppm
Channel Frequency Spread................ 40MHz: C, 30MHz: C2 {EIERY . ..o 40MHz: C, 30MHz: C2

Dimensions and Weight (W x H x D)
(Dimensions not including protrusions)

JOF RER (95 X 5 X K)
(RS RAA SRR )

Radio only ... 54 x 113 x 14 mm, 130g AL . ..o 54X 113X 14 mm, 130g
With accessory battery ............. 54 x 113 x 24.9 mm, 203g WAL 54X 113X24.9 mm, 203g

RECEIVER (Measurements mode per TIA/EIA-603)

FEUED (1KIE TIA/EIA-603 FRBHIEMINEE )

Sensitivity AR

EIA12dB SINAD .............. 0.25pV (Wide), 0.28uV (Narrow) ETA 12dB SINAD.......... 0. 251V ( &4y ), 0. 28KV ( 717 )
Selectivity .....cooooveiiiiiee 70dB (Wide), 60dB (Narrow) MR M 70dB ( HEify ), 60dB ( ZE71 )
Intermodulation Distortion......... 65dB (Wide), 60dB (Narrow) HARPEL o 65dB ( ZEilr ), 60dB ( A=y )
SPUNOUS RESPONSE. .. ..o, 65dB TRBI . 65dB
AUIO OUIPUL ..o 500mW at 8Q BRI, o 8Q I 500mW

TRANSMITTER (Measurements mode per TIA/EIA-603) K ETER ( k3B TIA/EIA-603 3RBHIEITISHE )

RF OUtPUL POWET ..o AW/TW AR . AW/ 1W
SPUriOUS RESPONSE ....o.vviiiieiiieee e 65dB B N = VA 65dB
Modulation..................... 16KOF3E (Wide), 11KOF3E (Narrow) i Bl 16KOF3E ( %417 ), 11KOF3E ( ZE7F )
FM Hum & Noise........cocoeveueee... 45dB (Wide), 40dB (Narrow) PR 45dB ( BEHF ), 40dB( 4545 )
Modulation DiStortion..............cccoeeeveeieeicen.n. Less than 5% P B, T 5%

Hll TLA/ETA-603 357 0MIR TR 7B 43 0 SR
AT A T USRS, AU BRI

Measurements made per TIA/EIA-603 and specifications
shown are typical.

Kenwood reserves the right to change specifications with-
out prior notice or obligation.

Kenwood Corporation

2967-3, Ishikawa-machi, Hachioji-shi, Tokyo, 192-8525 Japan
Kenwood U.S.A.Corporation

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

Kenwood Electronics Canada Inc.

6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158
Kenwood Electronics Deutschland GmbH
Rembruicker Str. 15, 63150 Heusenstamm, Germany
Kenwood Electronics Belgium N.V.
Leuvensesteenweg 248 J, 1800 Vilvoorde, Belgium
Kenwood Electronics France S.A.

L'Etoile Paris Nord 2, 50 Allée des Impressionnistes,
Bp 58416 Villepinte, 95944 Roissy Ch De Gaulle Cedex

Kenwood Electronics UK Limited

KENWOOD House, Dwight Road, Watford, Herts.,
WD18 9EB United Kingdom

Kenwood Electronics Europe B.V.
Amsterdamseweg 37, 1422 AC Uithoorn, The Netherlands
Kenwood Electronics Italia S.p.A.

Via G. Sirtori, 7/9 20129 Milano, Italy

Kenwood Ibérica, S.A.

Bolivia, 239-08020 Barcelona, Spain

Kenwood Electronics Australia Pty. Ltd.

Talavera Business Park Building A, 4 Talavera Road,
North Ryde NSW 2113 Australia

Kenwood Electronics (HongKong) Ltd.

Suite 2504, 25/F, Tower 2, Nina Tower, No. 8 Yeung Uk Road,
Tsuen Wan, New Territories, Hong Kong

Kenwood Electronics Singapore Pte Ltd
1 Ang Mo Kio Street 63, Singapore 569110
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