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GENERAL / #fiz

INTRODUCTION

SCOPE OF THIS MANUAL

This manual is intended for use by experienced techni-
cians familiar with similar types of commercial grade commu-
nications equipment. It contains all required service informa-
tion for the equipment and is current as of the publication
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 elec-
trical 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.

List of Service Manual

Title Parts Number Remarks
KAT-1 B51-8304-00 Automatic antenna tuner
KRK-5/6DH B51-8445-20 Remote kit
KCT-31 B51-8573-00 Interface cable
VGS-1 B51-8669-00 Voice guide & strage unit
KMC-35/36 B51-8697-00 Microphone
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SYSTEM SET-UP / &% K%

( Merchandise received )
Y See page 12.
. . . YES P You can install either KIF-2 or
? KIF-2 SSB wide filter or
(L_Are you using the T\ngon Xl fier? )=+ KIRZSSBwide fitor o | $21167¢ to the tranecoiver
VES See page 12.
(Are you using the voice guide & storage unit?)—>| VGS-1 |
NO |
See page 13. See page 14.
( Are you using the external connector? )YES > KCT_31:(Ifnte|£%)ce cable KCT-39 Connector cable |
NO or $ See page 14.
| KCT-18 Ignition sense cable |
YES
(Are you using the automatic antenna tuner? >—>| KAT-1 |
NO |
- - A personal computer (IBM PC or compatible), programming
( Transceiver programming ) interface (KPG-46), and programming software (KPG-102D) are
required for programming.
VES See page 15. See page 16.
( Are you using the remote kit? )—» ) KRK-5 ) + | KCT-22M/M2/M3
NO Single control head kit Control cable

( Delivery )

BTE )
v SNE2H.
RER 3R B2 15 T = - o &AL KIF-25) YF-107C
s ) e | s,
|
- BNERT.
( cR=eREsnsieEmes, ) VGS-1 |
& |
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( 1R T AR = KCT-31: IR KCT-3ofEfEgmss |
| kcT-smxtemamgay |
|
( HREEREDREBHEE" > KAT-1 |
& |
ey HIRRBEA AL (BMITSIHE RN, HI2EO (KPG-46)
C B 2 ) e T
_ SNEIT. SNEIT.
RETS 3 4o = KRK-5 KCT-22M/M2/M3
C Loien e Y N
| |

)
®t
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1. Modes 1. &5
—| User mode | —| APER |
—| Dealer mode |—| Memory channel setting mode | —| ZHEER |—| FiEEIREER |
[B]+Power on i [A] or [¥] + BREAIR 1 [A] & [¥]
—| PC mode | | Function setting mode | _| ITEHIER | | IngEig B |
—l Clone mode | —l SHIER |
[m]+Power on + ZIBEIR
—| Adjustment mode | —| HERN |
[A]l+Power on [A] + ZiEHEIR
—| Test mode | —| AR |
[D>]+Power on [D>] + ZEAIR s
L_| Firmware Hold [A] Firmware version _| Bl et 2E [A] EyTye— |
programming mode information Al - BEEER |755I9¥ Al
[R]+Power on Release [A] " -
: . | B¢z |
Firmware programming
Mode Function # R I 3
User mode For normal use. JH P — A .
Dealer mode You can program the memory channel and LR oy DL RAE A OE G E Bk g R A i
other function using only the transceiver. {5 H AL Yy 68
PC mode Used for communication between the PFEALB JHT A B AE L 'ﬁfrﬁm (IBMAEEM) 2
transceiver and PC (IBM compatible). EIiOBTEER
Clone mode Used to transfer memory channel data ki) FHF =A™ 5 8 A5 ML gm L B & 2 5B
from one transceiver to another. — AN BB AL,
Adjustment mode Used by the dealer to tune the transceiver. PR 2 FHF 22404 1o % e e (S LS A
Test mode Used by the dealer to check the funda- A T 248 it A A T e,
mental characteristics. [ {4 A A =X 2 A5 Flash RomH #2472 P4 A,
Firmware Used when changing the main program

programming mode

of the flash memory.

2. How to Enter Each Mode

2. IMATENTG—

R

Mode Operation # =® #® £
User mode Power ON it =N Fe i FL YR
Dealer mode [B] + Power ON ZEAE R [B] + $Zim HL
PC mode Received commands from PC PRV BN RS 4
Clone mode [w] + Power ON 2 HEE (] -+ 42230 L Y5
Adjustment mode [A] + Power ON PR [A] + FziH H U5
Test mode [D>] + Power ON MBI [D>] + Hzil FL I
Firmware programming mode | [A] + Power ON (] i R AT 2K [A] + $ZH HL

3. Test Mode

Setting method refer to ADJUSTMENT.

4. Adjustment Mode
Setting method refer to ADJUSTMENT.

3. XTERMAZRRK
FKTFRE R, 5 Wi,

4. KT ERIAIEERX
FKTFRE R, 5 Wi,
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5. PC Mode

5-1. Preface

The transceiver is programmed by using a personal com-
puter, programming interface (KPG-46) and programming
software (KPG-102D).

The programming software can be used with an IBM PC
or compatible. Figure 1 shows the setup of an IBM PC for
programming.

5-2. Connection procedure

1. Connect the transceiver to the personal computer with
the interface cable.

2. When the POWER switch on, user mode can be entered
immediately. When PC sends command the transceiver
enter PC mode, and “"PROGRAM" is displayed on the
LCD.

When data transmitting from transceiver, the red LED is
lights.
When data receiving to transceiver, the green LED is
lights.

Note:
The data stored in the personal computer must match
model type, when it is written into the EEPROM.

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

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

The KPG-46 connects the MIC connector of the trans-
ceiver to the computers RS-232C serial port.

5-4. Programming software KPG-102D description

The KPG-102D is the programming software for the trans-
ceiver supplied on a CD-ROM. This software runs under MS-
Windows 98, ME, Windows 2000 or XP on an IBM-PC or
compatible machine.

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.

IBM-PC
IBMiTE#L

KPG-46
—

5. T EHER
5-1. B S

S R A AL TR, SR AR 4 (KPG-46) FlgmFL it
(KPG-102D) #1740 FL,

IBMT ML SR Z AL A] DL gk, B LR /RIBMITEL
AR R,

5-2. EESR

1. i R 25 e L 504 R0 3 L5 T S 2.

2. LEEHIEN, SLAPIEA P, SR G 2
PR AEDLEATT HALB KT, “PROGRAM” i HLAE /R 2
E.

Je B AT LIEAE AR BRI, 20 LED i 5.
Je BB AL IEAE BRI, 2R (2 LED 5 5%

TR
SEAFAETT BN I B E B NS A5 AL A7 it e AP s 20
55 40 W A AL TS AR DT

5-3. KPG-4635 08
CGTENRIZER Y - ATk H)

KPG-46 T ¥ ol AL S EVER:, 75 H DR B jE
QS5 WA —AVE TR e B, I EE B P DA R S—-232CI8 AR HE T
O TTLHT,

KPG-4645 4 P 1 LA MIC 4 12 4 4 12 51 L i U R S-232C He
(iEi=n

5-4. fRIEE 1 A
KPG-102D 2R BB LI GiAR R F.  BLAR PR IS 1T 305
IBM-PCHLEH % LT Windows 98, ME, Windows 20005{XP,
S0 T AR A B A8 £ AL L R 5 L e O,
HAESERE AT, OO e ol 2 48 A 28000 T AT ED H R
] DL g R LAY F A

Fig. 1/ BN
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6. Firmware Programming Mode

6-1.Summary

The flash memory within the microcomputer of the trans-
ceiver can be upgraded when new features are added or ex-
isting specifications are modified.

6-2. Connection

Use the KPG-46 interface cable to connect the micro-
phone terminal of the transceiver and the COM terminal of
the PC.

6-3. Programming

1. Run the PC firmware programming software (Fpro.exe).

2. Set the communication baud rate to 19,200 bps. (Do not
use other baud rates, as they cannot be used for commu-
nications.)

3. Select the new firmware file.

4. While press the [&] key, turn the transceiver power on.
“PROG 19200" will appear on the transceiver display.

5. Confirm the connection between the transceiver and the
PC.

6. Press the "Write" button on the PC screen. “"PG” will
appear on the transceiver display when data reception be-
gins.

7. When data reception has completed, the transceiver will
calculate the checksum and indicate the results.

8. To repeat the data writing process on additional transceiv-
ers, repeat steps 4 to 7.

Notes:

e The TK-90 hardware can use only a baud rate of 19,200
bps for communications.

e The transceiver baud rate cannot be changed.

e A communication error where occur and programming
cannot be performed if the firmware programming soft-
ware (Fpro.exe) is set to a baud rate other than 19,200
bps.

e |t takes approximately 2 1/2 minutes to reprogram a single
transceiver.

6-4. Function

1. While “"PROG 19200" appears on the display, you can cal-
culate the checksum by pressing the [A] key. The results
will be indicated on the display.

2. While the checksum results are displayed, press the [A]
key again to return the display to “PROG 19200".

7. Clone Mode

Memory channel data can be transferred from one radio to
another by connecting them via their MIC connectors. The
operation is as follows (the transmit radio is the source and
the receive radio is a target).

The "password” of description by explanation of 1. to 6.
are "Read Authorization Password”.

1. Turn the source transceiver power ON with the [m] key
held down. The transceiver displays “CLONE".

2. Power on the target transceiver.

3. Connect the cloning cable (part No. E30-3382-05) to the
MIC connectors on the source and target.

6. Elf+mizEsl

6-1. ik

HN T AR AORFHES IS T S RO, T BT DL
b B3 P IR A 1.

6-2. EHE
1 FIKPG-46 45 [ FL 4 HE BT IBOE (5 LA 22 50 Wi 7 A AL
i) COMi ¥,

6-3. fmiE

1. BT B g4 (Fpro.exe).

2. B A5 PR R 419,200 bps, G200 FH AR FR22, 50
EI TR, )

3. WEFEEH G IE 1R S,

4. i [R] B, 3T FFE3m A UL TR,
SHPGEENUE R B B “PROG 192007,

5. WA E DURI VT SRR 4 4.

6. FITEALS 6 L “SA” 4], BRI IRI, EioE s
MU RBE BB “PG”,

7. BClE BRI TE U, I A MUK R S SR A IR AR AR 4 R

8. N AE A o P A AL TR B 5 R, B A A R4 ~
7.

EE:

® TK-90ff {4 1] DA 119,200 bpsifé 45 FHEATIE S,

LRGN SHRELIN, ENE-S we AL

® IR B g AR A (Fpro.exe) 3% F%:19,200 bps LMK I 4
RN &R LR L TR TR,

® F P gL G MIE G LR A B2.50 5,

6-4. IEE

1. WoRBE EHB “PROG 192007 B, £30] DLk LA] G % 1 16
i, BoRBE ARG R,

2. BRI IR NG B, i [A] i oR IR El E “PROG
192007,

7. EHlEN

A 1 MICHE H i HE RO f L, T LUR A7 B Bl M — &5
MBGEEI LS — S EBGEFEDL. BARREWT A
ML, YU T,

B L~6FTiR ) “E Y~ & “PRIEAUE Y.

1. $AF [m] 58T FF 3560 E A VLRI, M EGREILER “CLO
NE”,

2. T PR BB VLR R,

3. ¥ E WIS (B2 E30-3382-05) HEHH] 3. FAEIEEL
FIMICH#E B s L.
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4. Press the [m] key on the source while the source displays
“CLONE". The data of the source is sent to the target.
While the target is receiving the data, “PROGRAM" is dis-
played. When cloning of data is completed, the source
displays “END", and the target automatically operates in
the User mode. The target can then be operated by the
same memory channel as the source.

5. The other target can be continuously cloned. When the [m]
key on the source is pressed while the source displays
“"END", the source displays “CLONE". Carry out the op-
eration in step 2 to 4.

Note:
Cannot be cloned if the password (over write password) is
programmed to the target.

4, BEPEEV SR “CLONE” B, 4% 4 0@ EHL Ei [w]
e, = A LI SR o B ik B T R A L
T OB S HLEAE BB, B8 “PROGRAM”, ¥k &
HITE G, BB EVLE R “END”, P EENL0E i T
JORERERE, ORI A UL R AT e IR 3 el AL
AHTR] A7 fif 1 T A TR A,

S, RIRERNT 5 — B FREMGEG VI TR S AR EILE
7 “END” IS, Q05 45 35 4 Sl A5 L 1 (] 2, 0] =5 4 A
MUE/R “CLONE”, T4 82 ~ 414R1E,

==,
TR

UAR TR OE fE VLA AR A S (U5 #Y), ek .

Clone cable / S4B 4
(E30-3382-05)

Fig. 2/ B2

8. Dealer Mode

This mode allows you to write the memory channel data
and functions to the equipment. This mode is to be used
ONLY by authorized service personnel who are maintaining
the user’s equipment. After programming, reset the FPU to
disable “Channel setting” and “Function setting”. Transceiv-
ers CANNOT be delivered to the end-user with dealer mode
enabled.

8-1. Entering dealer mode

1. Press and hold the [B] key while turning the power on.

2. When dealer mode is enabled, “DEALER MODE" appears
on the display.

Note:
Dealer mode (Channel setting and Function setting) can-
not be set when it has been disabled by the FPU.

8-2. Flow chart
H Dealer mode

[B]+Power on
| DEALER MODE |

| [»)
| CHANNEL » M Memory channel setting mode
t [R] or [¥]

D,
[ FuncTion » P22 kunction setting mode

8. ZHEME

AR A SV AT R (R BRI e S A s, 1B H e
RSP B RO BAUIR 55 A A, iE)n, 152 AIFPULLSE
M R E” M IrRe s E”. MPGEE VAR L s R iR
JA RPRES A R A .

8-1. IENZHEER
L. HLJRFT I, $5e4E [B] .
2. ZeywIsi R B, 2R EH I “DEALER MODE?,

TR
IRFPUC 28 g r i (i B M RE T &), WIARE
W E AR,

8-2. HiizH
WEHEER

[B] + i iF
| DEALER MODE |

[cranne » 2L mpmmzmmst
INETY
[Funcrion » |22 perigmimst
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B Memory channel setting mode

| DEALER mMODE |

N NA
—— channer » PR ONGTION - |

}1D>]
[a] 48 [A] or [¥]: Channel select
jim
[A] 48
RX RX M2 -2-——|I<clor[D>]: Digit select
frequency l [m] [A] : Frequency up
A .
[A] [¥] : Frequency down
48 - > [A]: Clear
X TX 10.000.00
frequency l[']
[4] 48 - > [A] or [¥] : Mode select
Mode LSB | (USB/LSB/CW/FSK/DATA/AM)
} =l
[a] 48 N [A] or [¥] : Transmission
TX power [ TX PWR : M-LO power select
l Ta] (HIGH/MED/M-LO/LOW/INHI)
(2] 48 - > [<C] or [D>] : Digit select
Channel O CH 48 [A] or [¥] : Character select
name l[-] (Refer to below)
A 78 — . |[Alor[¥]: Scan YES/NO
Scan SCAN ADD : YES
}im
(2] 48 N [A] or [¥] : ON/OFF select
":'TeTamp PRE/ATT _ : PRE | (OFF/PRE (ON)/ATT(ON))
}m
[a] 48 - > [A] or [¥] : ON/OFF select
Selcall SELCALL : ON
}m
[2] 48 - > [A] or [¥] : OFF/Code select
Scrambler| SCR CODE : OFF [ (OFF. 1~16)
} =
[a] [A] or [¥] : High/Low select
— 48 - > Al or [¥]: High/Low selec
Auxiliary | AUX :LOW
terminal

l [m]: Data is stored
Channel select

N
Dealer mode

N

User mode

BEFHEEEIRERN

| DEALER MODE |

TK-90

—| CHANNEL » M]{ FUNCTION » |

[A] 5 [¥]: 5EERF

[<Cl = [D>]: #=iEiR
[A]: % Lif

[¥]: ETH

[A]: &%

[A] 5 [¥] : R IERF
(USB/LSB/CW/FSK/DATA/AM)

[A] = [¥]: ZETThERIERE
(HIGH/MED/M-LO/LOW/INHI)

[<Clah [D>]: 8FiksF
[A] 8 [¥]: FHiEE
(ZRTHE)

[Al & [¥]: 198 B/F

[R] 5 [¥]: $TH/KAEE
(OFF/PRE (ON)/ATT (ON))

[A] 2 [¥] : $THF/ KL

[A] 5 [¥]: KH/RADIERE
(OFF. 1~16)

[A] & [¥]: &/K%EEF

1[D>1
PN
48
1[-1
(2] 48
RXBFE  [RX [E-e--—-
} =l
[a]
48 - >
TX$ZE | TX  10.000.00
}m
[a] —
Bt T IsB
}ml
(Al
48 - >
TXWE | TX PWR: M-LO
} =l
[&] —
BEER | CH 48
jm
[a]
48 - >
EEE ) SCAN ADD : YES
}m
(Al
" 48 - >
AKX | PRE/ATT  : PRE
FATT l[.]
(&) —
BN | SELCALL . : ON
}m
[A]
N 48 - >
Hin=g SCR CODE : OFF
}m
PN
o 48 - >
BT | Aux : LOW
| [m]: BURHRT
FiEikE
1N
ZHEE
19N
APER

Character pattern /| ZHEX
Capital letter alphabet / kAEF&

Lower-case letter alphabet / NEFE

Symbol / %5
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B Function setting mode

| DEALER MODE |

[ cHANNEL » |
t[k]or[&]

[ FuncTion » |
Jip>]

M1
MIC GAIN

}ialor v

M2
MIN VOLUME »

» Operation example

—| FUNCTION » |

| 12>
M 1 [A] or [¥]
MIC GAIN]| ltem select
| D]

M1 [A] or [¥]
<cl ¢ LEVEL 4 | (Level 1~5)
: Cancel l [=m]: Data is stored
[a] Iltem select
: Cancel (Al

Dealer mode

l [A]

[A] or [¥]
User mode
M26
MCH/VFO
[AR]or [¥]
* Menu list
Menu No. Item Display Set Value
1 Mic Gain Level MIC GAIN 1t0b
2 Minimum Volume MIN VOLUME 0to 31
3 Ignition Sense IGNIT SENSE OFF / TYPE 1 (Ignition and Switch) / TYPE 2 (Ignition Only)
4 Scan Resume SCAN RESUME CO (Carrier Operate) / TO (Time Operate)
5 Time Operated Wait TO WAIT 3 secto 10 sec
6 Dropout Delay Time DROP DELAY 0 sec to 300 sec
7 Scan Resume after Transmit SCAN-RSM TX ON/OFF
8 Dwell Time DWELL TIME 0 sec to 300 sec
9 Revert Channel REVERT CH TYPE 1 (Selected) / TYPE 2 (Selected + Talkback) /
TYPE 3 (Preferred Channel) / TYPE 4 (Preferred Channel + Talkback)
10 Preferred Channel Scan Interval P-SCN INTVL 1t0ob
11 Preferred Channel PREF CH NONE / Programmed channel
12 Time-out Timer TOT OFF /3 min /5 min /10 min /20 min /30 min
13 Transmit Power for VFO Mode VFO TX PWR HIGH / MEDIUM / MEDIUM LOW / LOW / INHIBIT
14 IF Filter SSB IF-FIL SSB BUILT-IN/ OPTION
15 IF Filter DATA IF-FIL DATA BUILT-IN/ OPTION
16 IF Filter FSK IF-FIL FSK BUILT-IN/ OPTION
17 CW Break-in BREAK-IN ON/OFF
18 CW Break-in Delay Time CW DELAY FULL /50 ms to 1000 ms (50 ms step)
19 DI Level DI LEVEL 0to9
20 DEO Level DEO LEVEL 0to9
21 FSK Reverse FSK REVERS NORMAL / REVERSE
22 DATA Sideband DATA S-BAND USB/LSB
23 FSK Transmit Polarity POLARITY NORMAL / REVERSE
24 FSK Transmit Shift Frequency FSK SHIFT 170Hz / 200Hz / 425Hz / 850Hz
25 FSK Receive Tone Frequency FSK TONE 1275Hz / 2125Hz
26 VFO Mode / Channel Mode MCH/VFO VFO /M CH
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BINEEIRERRN ® HE{ESLHI
| DEALER MODE | —{ FUNCTION » |
| [1D>]
[ cHAannEL » | E [A] 3 [¥]
i[k]é&i[v] MIC GAIN| IB#x#E
[ FuncTion » | (D]
1 [A] = [¥]
L] (<l LEVEL 4| (BF1~5)
— M1 e GAIN B l‘[-]:iﬁﬁ%&{%ﬁ
i[k] ] [al: By WB%E
M 2 = [A]«
MIN VOLUME » ZEEER
[A] 8 [¥] l (Al
FAP#ER
M26
MCH/VFO
[A] 5 [¥]
LEARIES
X B 5 LT = B = % B E
1 2 50 A 45 P MIC GAIN 1~5
2 /N MIN VOLUME 0~31
3 R R IGNIT SENSE OFF / TYPE 1 (&K HFFK) / TYPE 2 (LK)
4 HiE SCAN RESUME | CO GRIE#E/E) / TO (A #:AE)
5 I [ 5 %5 oy TO WAIT 3~10%>
6 P AR 7] DROP DELAY 0~300%>
7 R4t IR E SCAN-RSM TX | ON / OFF
8 {5 A B[] DWELL TIME 0~300F)
9 iR [l 5 1E REVERT CH TYPE 1 (4% / TYPE 2 (E#+241i@#5) / TYPE 3 (Fi%f5iH) /
TYPE 4 (i JEfF1&+24 Fid i)
10 T A 18 4 ] B P-SCN INTVL 1~5
11 PR EHEN PREF CH NONE / #ifi {5 i
12 I 7 I 25 TOT OFF / 3434l / 554k / 10434h / 20434k / 3040 %h
13 VFORLZ [ & 41 1 2% VFO TX PWR HIGH / MEDIUM / MEDIUM LOW / LOW / INHIBIT
14 R 22 SSB IF-FIL SSB BUILT-IN / OPTION
15 FhOTIEIE A B IF-FIL DATA BUILT-IN / OPTION
16 g B FSK IF-FIL FSK BUILT-IN / OPTION
17 CWifi A BREAK-IN ON / OFF
18 CWHi A SE R[] CW DELAY FULL / 50~1000ZF) (502 R K:)
19 bEi NGRS DI LEVEL 0~9
20 fire el i 1 FL DEO LEVEL 0~9
21 FSK 2 #% FSK REVERS NORMAL / REVERSE
22 el il DATA S-BAND | USB / LSB
23 FSK & S POLARITY NORMAL / REVERSE
24 FSK & SR 4 % FSK SHIFT 170Hz / 200Hz / 425Hz / 850Hz
25 FSKAZ I 4 % FSK TONE 1275Hz / 2125Hz
26 VFORE A /fFE MCH/VFO VFO /M CH

1
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=

. Voice Guide & Storage Unit (VGS-1)

. Remove the top case (8 screws) (D).

2. Loosen the 3 screws ( (2 ) to remove the shield cover
(®).

3. Use the 2 rubber cushions shown illustration and attach
them to the VGS-1 (®).

4. Plug the VGS-1 into the CN11 connector of the PC board,

pressing down on the top of the VGS-1 until secure (®).

BRI RTFHEEAT (VGS-1)

SO B (8IEIE2L) (D),

AN TR3EIE 22 (), B BRikss (),

B EUR R IR R BIVGS-1 (@),

. K VGS-1fi APCHRCN1LiERE 2%, SR ] TV GS-11 il
6, WA R (®),

—_

LW =

2. Optional Filter (KIF-2 or YF-107C)

2-1. Removing the TX-RX unit

1. Remove the 6-pin connector from inside the chassis by
pushing on the stopper with a small screwdriver or other
implement (D).

2. Pull the CN236, CN14, CN16, and CN17 connectors from
the unit (@, @), @).

3. Remove the 14 screws ((® ) from the unit.

= A Ll
6-pin connector

=
7 estiEmes
RS

20x30x2mm
(G13-1993-XX)

2. PEHERSE (KIF-28YF-107C)

2-1. BT TX-RXE T

1. ﬁﬂ%\ﬂ%%ﬂﬁiﬁmlﬁfﬁﬁﬁ% IBLFE R BUR 641 % 4%
(D),

2. MR TEHIRLHECN236. CN14, CN16FICN17#E 4 (2, 3),
@),

3. NFTHU T 145ig 22 (),

Fig.2-2 / E2-2
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2-2. Installing the optional filter
1. Insert the optional filter onto the unit and solder it in place.

Note:
After installing the TX-RX unit into the chassis, push the
W321 and W702 cables in between the chassis and op-
tional filter. If the cables are not correctly placed, the
W702 cable may become wedged between the optional
filter and the top case when the top case is replaced.

Optional filter
priA L8 ]

Fig. 2-3/ [E2-3

3. Interface Cable for PC (KCT-31)

1. Remove the black cover ((D) from the rear of the chassis.

2. Attach the large and small 3-pin connectors of the KCT-31
to the CN7 and CN8 terminals of the unit. (The 8-pin con-
nector of the KCT-31 is not used.)

3. Route the KCT-31 cable as shown in the figure below
(@)

4. The cable tie ((®) must be inside the chassis.

Fig.3/ &3

2-2. REEMIRIK AR
L 8 P I A A LT AR B AL

EE:
B TX-RXH LRSS, K W32 LFIW 7024 A LA
PRI S 2 (). A0SR A TE AR B L 2 00 B T g N AT
AEH W702 L 45 i A BE 1R8I S8 A 0025 2 8],

W702 @
Optional filter

1i1<)’€'&%§
(o]

Chassis / #1535

W321

Fig.2-4 | E2-4

3. AFitEYREORBRY (KCT-31)

1. WHIFEEFRI T Bta g (D),

2. P KCT-31[ K /N3 1% e 2086 3 BT I CNTHICN 83 1.
(KCT-31 8 Hegn AR A . )

3. IR AT RAKCT-31H 4 i T i 2% (@),

4, — FBMHEALR (Q) T IEEN Hil,

13
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4. Connection Cable (KCT-39)

1. Remove the black cover (D) from the rear of the chassis.

2. Attach the KCT-39 connectors to the CN9 and CN10 termi-
nals of the unit.

3. Route the KCT-39 cable as shown in the figure below
(@)

4. The cable tie (3 ) must be inside the chassis.

4, FEFEREY (KCT-39)

L MWL EFRI P B A (D),

2. WK CT-395% 4 2245 8] B L I CNOFICN 1037 T,
3. IR IR KCT-39H 45 #1747 28 ().

4, —FHEMHEALR () AT IRER i,

Fig.4/ B4

5. Ignition Sense Cable (KCT-18)

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

5-1. Connecting the KCT-18 to the transceiver

1. Install the KCT-39 in the transceiver. (See the KCT-39 sec-
tion)

2. Insert the KCT-18 lead terminal (2 ) into pin 2 of the
square plug (D) supplied with the KCT-39, then insert the
square plug into the KCT-39 connector ((3)).

5. mNAERLESEE YT (KCT-18)
KCT-18 T 5 K I BEF BE LR, s TR AT DL A5 A
VL 15 B e T I A6 PR 03 135 LA L

5-1. 3MKCT-18EERE KBS

1. TR POl AL L4226 KCT-39, (2 WKCT-39%64))

2. BKCT-18f15 143k (@) i AKCT-39 5 T dsk (D) #y%
J#2 |, SR 58 5 TSl AKCT-39#% 8% (),

13 (3 KCT-39
g
/m

3~ (M Square plug

%ﬁm 8

Fig.5/ B&5

MW Accessory Port Function / [ft{&ixOIhEE

Internal o RER
No.| Color connector Name | | 5 | & iz 2R
1 Red CN9-1 KEY 1 4l |CN9-1 |KEY
2 Pink CN10-1 | IGN 2 | Bk |CN10-1|IGN
3 | Black CN9-3 GND 3 CN9-3 | GND
4 | Brown | CN10-3 | DEO 4 | % |CN10-3| DEO
5 | Orange | CN10-2 | DI 5 | # |CN10-2|DI
6 | Yellow | CN9-8 DPTT 6 # |CN9-8 | DPTT
7 | Green | CN9-7 | RTK 7 | £ |CN9-7 | RTK
8 Blue CN9-9 GND 8 | I |CN9-9 | GND
9 Purple CN9-12 | AUX3 9 2 ICN9-12| AUX3
10 | Gray CN9-10 | AUX1 10 | K |CN9-10| AUX1
11 | White CN9-11 | AUX2 11| B |CN9-11| AUX2
12 | NC NC 12 | NC [NC
13 | NC NC 13 | NC [NC
14 | Skyblue | CN9-6 RXD1 14 | X |CN9-6 | RXD1
15 | Turquoise | CN9-5 | TXD1 15 [F 4k |CN9-5 | TXD1
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6. Single Control Head Kit (KRK-5)

The KRK-5 remote kit is used to remotely operate the
transceiver. The KRK-5 is connected to the transceiver's
front panel an optional KCT-22M (8 feet), KCT-22M2 (17 feet),
or KCT-22M3 (25 feet) control cable.

6-1. Installing the KRK-5 Main Panel onto the Transceiver

1. Remove the upper case, lower case and front panel of the
transceiver.

2. Insert the lead wire with connector (W601) of the TX-RX
unit (X57-721) into the connector (CN4) of the KRK-5 (D).

3. Install the KRK-5 main panel on the transceiver using four
screws ().

Note:
Take care that the lead wire with connector (W601) is not
caught when fitting the KRK-5 main panel on the trans-
ceiver.

6. BIEHISLEH (KRK-5)

KRK-SHEFE T In B ol Al BidKCT-22M (8
PR, KCT-22M2 (1735 R) s{KCT-22M3 (258 L) i FL 45
KRK -5 ¢ 28 31 £ 1L A i TR AR

6-1. BFKRK-5FEHIB/REZEHREBEFEI L

1 IO et 0 A AL ) T 3 S 55 1T T AL

2. fifi FITX-RXFAIE (X57-721) 4% (W601) K G 2kdH AKRK-
SHyZEREAS (CN4) (D),

3. P4 R 22 B KRK -5 T 35 45 228 2 i@ s bl B (@),

EE:
B KRK-5 E 33 5 22 2 oa i LRI, R A a3
BB (W601) [ 52k

main panel >

FiEHlE

Fig. 6-1/ [E6-1

6-2. Installing the KRK-5 Rear Panel onto the Front Panel

1. Remove three screws () on the KRK-5 rear panel, then
remove the KRK-5 sub panel.

2. Insert the lead wire with connector (W102) of the KRK-5
into the connector (CN2) of the front panel (@ ).

3. Install the KRK-5 sub panel onto the sub panel of the front
panel.

4. Install the KRK-5 sub panel to the sub panel of the front
panel kit using four screws ((®).

5. Reinstall the KRK-5 rear panel using three screws re-
moved in step 1.

6-2. HBKRK-5 G R L2 ERREY AIER L

1. BUFKRK-5J5 i b3 isze2 (3), SR BT KRK-5FIHT,

2. i HKRK-SH)IEEAS (W102) B4 2846 A i T A 1Y 14 %
(CN2) (@),

3. B KRK-S Rl A 2226 3 iy v A (4 @A L.

4, 1%@)%4%@;%%4%121(—5EM&%&%@UWW&E#E@EM&L
(®),

5.l SR TR T 1) 3 i 22 B 3 2 KRK -5 5 THI AR,

TK-90
front panel / BITER

KRK-5
sub panel / BltR

Rubber cap
BE=

KRK-5
rear panel / JTEH

Fig. 6-2 / [E6-2

15
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6-3. Control Cable (KCT-22) Connection

1. Insert one connector of the control cable to the trans-
ceiver (with KRK-5) and the other to the display ((®).

2. Connect the cable to the GND terminal with the screw
(@) supplied with the control cable.

3. Secure the one connector of the control cable to the KRK-
5 main panel with two screws ((8)) according to the instal-
lation condition of the transceiver.

4. Secure the control cable to the KRK-5 main panel with the
cable fitting (J21-4354-04) and two screws ( (@ ) supplied
with the KRK-5.

5. Secure the other connector of the control cable to the dis-
play with two screws (10) in the same way.

Transceiver

EiREE

2 i)
w*/‘ ) \
@ 5 /g )

[y
Cable fitting @

FRLTEL i

6-
1

3. BB (KCT-22) &k

R R S — A EEAE ARG F YL A KRK-5), 75—

MAEARTRR (©).

PR P 4 4R (1822 (D) K5 L 2R S BIGN D 1,
AR DOE LA RN O, 2R 22 (®)) H i e 45

A — AN B [B] 5 B KRK -5 T4 4

i FREK RK =542 M AL G501 (J21-4354-04) F12 fiiig 22

(@) Hg e 25 18] 7 BIKRK-5 F 44

i ORI 1 7 U8 2SR 22 (0 ) g 42 il P 5 1 5 — A e

o [ 52 £ TR B

KRK-5
main panel / Ei551#
Display / B~ 5

Fig. 6-3/ [E6-3

6-4. Display Installation

1. Install the display with the angle bracket (J29-0648-03)
(@) and two screws (N08-0526-04) (12 ) supplied with
the KRK-b.

Angle bracket
FAER

6-4. BB

1.

{1 BB K RK -5 {1 (9 F 45 28 (129-0648-03) (D) FI2its 22
(N08-0526-04) ((12) 435 i /Rt

Fig. 6-4 / [E6-4
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1. Installing the Sub-Panel

Installation of the sub-panel into the front panel can be dif-
ficult, so please follow the instructions below for installation
procedures.

1. Tilt the sub-panel at an angle of 45° (D).

2. Insert the sub-panel at the center of the front panel ()
before sliding it into place.

3. Slide the sub-panel to the right (3)).

4. Press the left side of the sub-panel into the front panel to
complete the installation (®).

Sub panel %hﬁel_et

Bt /
ln——— il
left L‘_/// right
=M A

Front panel

HIER

1. REKEIR

TK-90

R A 222 38 i T A B IR REE, 37 4 R B0 ) kAT 22
fE.

1. 8450 fgpta (D),

2. BRI T, R AR AT AR R R (@),

3. AR (@),

4. F BIBZE M ARTTRIAR, 58 %% (@),

‘Z@/@\\/\ ﬂ,
)

Fig. 1/ BN

2. Removing and Cleaning the Dust Filter

The dust filter is used as the air intake for cooling of the
unit.

When the dust filter becomes dirty, remove the 3 screws
() holding it in place, wash the groove of the dust filter
with water, and dry it well before reinstalling it.

2. M FBERER
U SR TS A R AR,

DEZE SRR FIERS, 35 00T K R S 3R 22 (D), I K it

D8 A A O U 4 Ho T, SR BB 2232,

Dust filter

17
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CIRCUIT DESCRIPTION / B2 2% 15 AA

Frequency Composition

This transceiver operates with double conversion fre-
quency composition.

AT HLG TR T BB,

ANT
Y
TX/RX
RX MIX 73.095MHz MIX 10.695MHz  RX MIX
{ 1stIF 2nd IF AF OUT
73.125~
LO1 103.095MHz CAR
LO2
|\;|)§< ®<——o MIC IN
TXMIX VCo1 VCO2
Q713 Q714 CAR
62.4MHz
Q708,704 10.695MHz
PLL X2
IC703
PLL REF }

8.335~ pDS | DDS REF DDS REF | DDs
8.468MHz IC701 31.2MHz IC702

CF1

Q711
X2
X701 fstd
(TCXO)
15.6MHz
Fig.1 Frequency composition / [E1 SRZMA
Reference Signal Generator HEHEESEERS

TCXO is used for the reference frequency, fstd, which
controls the PLL, and is oscillating 15.6MHz. This reference
signal goes through the buffer amplifier (Q709) and is
doubled (to 31.2MHz) by the frequency multiplier (Q711).
This doubled signal is used as DDS (IC701) for a reference
signal of PLL from the first local oscillator and as the refer-
ence signal of DDS for CARs (IC702).

The doubled signal is further doubled with Q708 and
Q704, and released from the second local oscillator (LO2:
62.4MHz).

HLO1

The output from the DDS (IC701) (8.340MHz~8.459MHz)
goes through ceramic filter CF701 and is input into the PLL IC
(IC703). The input signal is demultiplied by 8 (R) in the PLL IC
(IC703) and becomes the comparison frequency fg which is
1.041MHz~1.068MHz. VCO oscillates at 73.125MHz~
103.095MHz, and is input into the 6th pin of the PLL IC, and
then demultiplied to 1/N in the PLL IC. It is then compared
with the comparison frequency f@ by the phase comparator
which locks the frequency and yields the LO1 output fre-
guency.

TCXO T #HPLLAY HAE SR fstd I HIE IR A9 1S.6MHZ
2, WHRMENS Sl g O & (Q709) JF AR (Q711) JiK
K—ff (£31.2MHz). ER5HIE 5 HYEDDS (IC701), % H 44k
PLLELME(S 5, I HIECARs (IC702) fyDDSHE (S 5.

A5 5 B /5 tH Q708 FIQ704 UK — 1, I EE —ZA
i (LO2: 62.4MHz),

ELO1

DDS (IC701) (8.340MHz~8.459MHz) [ Hi 45 S8 i Vi LU
P #CF70131 4 AZPLL IC (IC703), i Af5EFEPLL IC (IC703)
W78 (R) 4r 93T i A 1.041MHz~1.058MHz 2 [] [ LL B4 %=
fo, VCOZFE73.125MHz~103.095MHz 2 [A] 4§ 7% 3% A ZPLL IC
FIEE6A AT, SR TEPLL ICHEATNGN S0, #3538 0 i 8 AR
FEP=HELO Ly AR AR HL I 2 5 HL B R o il AT HL B
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With the DDS (IC701), the output frequency is swept with
the formula: fDDS STEP [Hz]=10 x R/N, when at 10Hz Step,
and with the formula: fDDS STEP [Hz]=1 x R/N, when at 1Hz
STEP. Therefore, LO1 covers the frequency range of 73.125
MHz~103.095MHz in 10Hz or 1Hz steps.

The PLL output created is amplified with amplifier Q7086,
passes through the BPF, the ATT, and the LPF, and is output
as LO1.

HLO2

LO2 outputs 62.4MHz which is the reference frequency,
15.6MHz, multiplied by 4.

The reference oscillation circuit output goes through
buffer Q709, is multiplied at doubler Q711, and becomes
31.2MHz. Because this signal is also used as the DDS refer-
ence frequency, it is resistively distributed. The signal is then
multiplied by doublers Q708 and Q704, the higher harmonic
component is removed by the BPF, and it is output as LO2.

ECAR

A carrier of 10.695MHz is used by the modulator and the
demodulator is generated by the DDS (IC702). The DDS out-
put signal goes through the buffer (Q712) and LPF, and is
sent to the modulator and the demodulator.

1EDDS (IC701) A, i 2 AT 004 A5 2R, AbF 10Hz25 i,
St 43 fDDS STEP [Hz] = 10 x R/N, AbF 1Hz 4 T, %
AF fDDS STEP [Hz] = 1 x R/N, H i, LO1i#%3573.125MHz~
103.095SMHz [, 2 #F A 10Hz81Hz,

7 A I PLL S H 28 R 2 Q706 #E AT K, 485 il i BPF,
ATTHILPFH-AE HLO1HE T4

HLO2

LO2%i H62. 4AMHz I FEHEN %, JE£15.6MHz )41,

FEMENRG L 1 i 5 5 S 2 Q709 I AE A M 4R QT 11
PEATIOR B 31.2MHz, 1T 1% 1558 FIYEDDSSEEHES =R, R It
Hi . SR ES B A EE Q708 FIQT04FF U UK, B i i
W ERS> 45 BPFIS B HF-1E N LO24i .

ECAR

RS P 2508 FH1910.695SMHz % H1DDS (IC702) 4.
DD S 52 s (Q712) FILPEI: & 1% IR HI S Fls I
.

Q709 071131 OMH Q708 Q704
TCXO : z 5 LO2
15.6MHz 62.4MHz
Buffer x2 x2 BPF
Q702 Q703 Q712
|> DDS CAR
IC702 10.695MHz
Buffer Buffer LPF
Q701 Q707 CF701
DDS
IC701
Buffer BPF
8.334~8.468MHz
Q716 VCO1
Q713 Q715 Q706 LOT
PLL
1C703 73.125~
103.095MH
LPF VCO2 LPF BPF LPF z
Q714

Fig.2 Reference signal generator block diagram / [&2 EH{ESAEREME
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Receive Circuit

The receive circuit is a double conversion structure with
first IF: 73.095MHz and second IF: 10.695MHz.

B From Antenna to Preamplifier

The received signal from the antenna terminal is passed
into the Final unit (X45-378), the surge trap (D3), the transmit/
receive switching relay (K1), and the image signal eliminating
filter, and is then output to the TX-RX unit (X57-721).

The signal from the Final unit CN1 is input into TX-RX unit
CN1. ltis then passed through the attenuator circuit (K1: de-
fault setting 20dB, the image signal eliminating filter, the
serge absorption limiter, and is then input into the bandpass
filter circuit. The bandpass filter circuit is divided into 8 fre-
quency ranges. A breakdown of the frequencies is shown in
table 1. This bandpass filter passes not only the received
signal but also the transmit signal at the time of transmission.

After the bandpass filter circuit, there is a preamp (Q103)
with approximately a 10dB gain. This preamp can be turned
ON/OFF using the FPU. It is then passed through a local os-
cillator signal eliminating filter, and input into the first mixer.

B From First Mixer, RF Output
(Receive Second IF: 10.695VIHz)

The signal input into the first mixer is converted to the first
IF frequency (73.095MHz). The first mixer uses a high-perfor-
mance circuit with quad-connects JFETs (Q105, 106, 108,
109). Its dynamic range characteristics is therefore equal a to
high-class model. The next step, MCF, uses 2, 2-pole MCFs.
By passing not only the received signal but also the transmit-
ted signal through this narrow-band MCF, nearby spurious
signals are reduced. The signal input/output terminals TP1
(CN4) and TP2 (CNbB) for MFC adjustment are located on the
print base.

The signals which passed through MCF are amplified with
the receiving first IF amplifier (Q183) which is gain controlled
(AGC), and are then converted to receiving second IF (10.695
MH?z) at the receiving second mixer. This mixer employs pas-
sive type which uses a diode and is a dual-directional circuit
which converts not only received signal frequencies but also
transmitted signal frequencies.

o M o o ATT

TSR

PR LR R A A — P 35i73.09 S MHZ FT 45 — 1 45i10.695M Hz
1 IR AR A2 14

BARZZRER KRS

AR 2SI A5 5 R UGB i Final BT (X45-378), HLIUE
Wk (D3), K5/ B ek 2% (KD IS 2155 TH I e I 2,
SRJG i B TX-RXHTE (X57-721),

Final LCCN 15 S50 A 2 & SHEICATTCNL, K5 E 5=
U AR B (K1 BRI % B 20dB), 81415 5 TH 4 e Ik % . L TR I
PR 28 I fr A AT B RN AR L, W B DA O M8 AR
Fl, SRAEWS R, Al f AMUREN B Bl s
5, IR TE K T A RE i R s

L2k UE U pe L BR T, A 10d B 26 A7 14 25 1 T B OK £
(Q103), 1ZHIE HK#F 0] L FAFPUSEATHT IF/ 5], SRIG
AR T 7 15 5 TH BR B I AR IR B — IR AR,

Bk EFE—RMEE e xmd

(U 58 —H147110.695MHz)

N5 — IR ATAS 05 Sl e B R 58 — AT (73.095MHz),
o VR G DU % B2 FET (Q105, 106, 108, 109) 14 =5 1
AEFELEG. UL, HahEEEE SR TSI, BTk
MCFfli B AN AU MCF,  ALRE S i B 1545, i AR
fig il A HFMCF I & 515 5, T AR R 0 24 Bl 5. 2R
ENSEE b T MECIRTT 1445 -5 A/ 4 o TP1 (CN4) il
TP2 (CN5),

I MCF IG5 28l U 19 58 — R AU 2% (Q183) (3z 34
) (AGO)) WK, SR FEERIN Y 58 IR A e A S 40 R i 56
ZH (10.695MHz), IR S % A H AR 8 18k sh =0k it
RN ] HEL 3%, ANSURB A 5 S0 B0 (1 15 -5 B0 3R I R e 8 B 5 A

RF BPF
30kHz~
Ory | —20dB 30MHz
I
Band Filter range -
Through Q103
! 30kHz~1.605MHz (PRE AMP OFF) PRE AMP
2 1.605MHz~2.5MHz
D183 Q183
8 25~4.1MHz RX 2nd Mixer  1st IF AMP
4 4.1~7.5MHz 10.695MHz VICE Q105,106,108,109
5 7.5~10.5MH RX2nd IF RX 1st Mixer
o~ 10.oVIHe XF101
6 10.5~14.5MHz Q184 73.095MHz Q107
LO2 AMP LOT AMP
7 14.5~21.5MHz
8 21.5~30.0MHz LO2 AGC LO1
62.4MHz 73.125~103.095MHz

Table 1 BPF range
R OHREEKIEE

Fig. 3 From antenna to TX-RX unit / B3 MEXZLZETX-RXETT
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M Receiving IF Filter

The 10.695MHz received signal converted at the second
mixer is amplified by the gain-controlled (AGC) second IF
amplifier (Q185). Q185 also functions as a noise blanker
gate. When blanking, the pulse voltage of the noise compo-
nent is added to the Q185 source terminal, and Q185 turns
OFF. It is then passed through a narrow band IF filter, elimi-
nating unnecessary signal components.

The default IF filters installed are for SSB (XF252: 2.4kHz
band) and AM (XF251: 6kHz band). On the TX-RX unit print
board, there is space for installing an optional filter. A CW
filter (YF-107C: 500Hz band) or SSB filter (KIF-2: 2.7kHz band)
can be installed as an optional filter.

Signals which are passed through the IF filter are amplified
with the IF amplifier (Q251), and are then input into the gain-
controlled (AGC) second IF amplifier (Q451 and Q455).

W E A SRR 25

TE SR IR A B A 5 e 1) B2 A5 5 10.6 9 SM Hz 28 H 184 45 75 1l
(AGO) By i g (Q185) BEATHLR. T AN, My #B 43
P Fk b L S BRI 22 Q18 5P HLQ185 56 4], SRl 10.695
MHzZE 5 SRS 28 T B AR T B 5 5 #047,

FRIC 22285 A v A e ik 2358 F T SSB (XF252: 2.4kHz i)
PR (XF251: 6kHzHiHs), FETX-RXHTTIENRlAR L, 1 7
T2 PRI A I R 25 8], BEME A I A% v] DL 223 CW R D
B (YF-107C: 500HzS07) FISSBUEN #% (KIF-2: 2.7kHz5i4).

38 3 HOATE R AR S S 2 R RO AR (Q25D) UK, SRR
A BRI (AGC) 15 —H IR 3% (Q451F1Q455).

XF251

AGC

= K

e
—~

_Dl_
Q185 A
IF AMP

M 6kHz
XF252

Q251
IF AMP

i
:

IF IN
10.695MHz 'l:‘> ”

—~
-
—~

RX OUT
10.695MHz

SSB/CW/FSK 2.4kHz

BLNK
(NB gate)

]

>~
-
~

_N_

Optional filter
YF-107C, KIF-2

Fig. 4 Receiving IF filter / E4 $ZUhiRiEiE 22

Item Rating I B b3 it
Nominal center frequency | 10.695MHz BRI R 10.695MHz
Center frequency deviation | Within +150Hz at 6dB FPCo 45T 2 51 i 1E6dB, + 150HzLLM
Pass bandwidth and 2.2kHz or more at 6dB i AR K 1E6dB, 2.2kHz 5 i %
Attenuation bandwidth 3.0kHz or less at 20dB T 1£20dB, 3.0kHz{ H AL

5.2kHz or less at 60dB FE60dB, 5.2kHz ol H A
Ripple 2dB or less Jik 2l 2dBE HAIL
Insertion loss 6dB or less AR 6dBE AL
Guaranteed attenuation 80dB or more within +5~1000kHz PRTIE B2 {E + 5~1000kHzPA P, 80dBEY # i
Terminal impedance 1.0kQ+5% / 7pF+5% 2 BT 1.0kQ + 5% / 7TpF = 5%
Temperature range —20°C~+70°C 1L -20C~+70C
Table 2 MCF (L71-0604-15): XF252 &2 MCF (L71-0604-15): XF252

Item Rating I B # 1%
Nominal center frequency 10.695MHz FRFRHL O 10.695MHz
Center frequency deviation | Within +100Hz (25°C, 6dB) FRCM 5 551 i + 100HzPIPY (25°C, 6dB)
Pass bandwidth 500Hz or more (6dB) A S00HzH 5 = (6dB)
Insertion loss 9dB+3dB T A FE 9dB + 3dB
Ripple 2dB or less Wik sh 2dBok A
Guaranteed attenuation 80dB or more within £2~1000kHz PRAIE T ki TE £ 2~1000kHz DL P, 80dBIk B i
Terminal impedance 800Q2 / 2pF 2 FEAT 800Q / 2pF

Table 3 MCF (YF-107C): CW optional filter

%3 MCF (YF-107C): CWIEiK e (3%4)
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Item Rating

Nominal center frequency 10.695MHz

Center frequency deviation | Within +150Hz at 6dB

2.7kHz or more at 6dB
4.4Hz or less at 20dB
6.2kHz or less at 60dB

Pass bandwidth and

Attenuation bandwidth

Ripple 2dB or less

Insertion loss 7dB or less

Guaranteed attenuation 80dB or more within £6~1000kHz
Terminal impedance 800Q / 2.0pF

Temperature range -20°C~+70°C

Table 4 MCF (KIF-2): SSB WIDE optional filter

B From the Receiving Second IF Amplifier to Detection

The diode (D452) between Q451 and Q455 is a pin diode.
The received total gain (AGC operation start level) is deter-
mined by the current passed through this diode. The current
value can be set using the adjustment menu. The transistor
(Q456) connected to the source of Q455 is a switch to mute
the IF signal during transmission.

The IF signal amplified with Q451 and Q455 is detected
with IC451 during SSB/CW/FSK mode and converted into an
AF signal. AM mode is detected with D454 after passing
through the Q457 buffer. Some amount of DC bias is applied
to D454 to reduce the distortion when the signal is small.

B AGC Circuit

The output signals of Q457 are also input into the AGC
circuit. The IF signal is input into the voltage double rectifier
(D453) and converted into DC voltage there. This voltage is
added to the base of Q453.

The base voltage of Q453 changes depending on the am-
plitude (input level of receiving signal) of the IF signal. Fluc-
tuations of the base current change the AGC voltage, control
the gain of the AGC IF amplifier (Q183, Q451 and Q455) and
maintain the IF signal level input into the detection circuit.

Q451

D452 Q455

Q456
Mute SW

m B # it

FRFR A OB 5 10.695MHz

SN el fE6dB, +150HzPLA

ST 1£6dB, 2.7kHz 8 &

AR 7E20dB, 4.4kHzal T A%
1£60dB, 6.2kHzEY Bk

Jik 2dBI A

A FE 7dBB A

{530 5 1E £ 6~1000kHz AP, 80dB Y #

R 800Q / 2.0pF

EL G -20C~+70C

1C451

£4 MCF (KIF-2): SSBEEHEINSE (1%4)

B AR R 58 RS K RS E A

Q451HIQ455Z [|] ) A& (D452) 24 I — iR,

RN 3 15 (AGCHERAE S ShH 1) il 1% 8 i s ik
e, FE I (T DU IR S R AT, i R Q4SS Y
MR (Q456) J&: & 5 HAIA] Hh 3315 5 i 5 1Y oK.,

FH Q451F1Q45SHUK 1 H Jil {5 5 TESSB/CW /FSKAR =, A 1] 3
HICASTHEATREI, HE ¥ A EE S, BELQ4STE MG,
DASAKEIN B AR AR, — BRI B RS IR D454, )
YNGR S UN LI

BAGCH

Q4STHYH 5 5 M A BAGCHLEE, T S5 A £
FE#E Ay (D453) HAERAEHON HT AL e, 1ZH IRRER I 22 Q453
HEAR,

Q453 FA HeAR FL F IR T HU 5 BRI (R 5 1A i AR
), BT I I S RE 8 U AGCHL I, #E I AGCHRURUR
(Q183, Q451H1Q455) Y3 1 H-I-FF i A Z AR B% 1 P I 5
Y FEL -

Q459
SSB/CW/FSK

Q458

Fig. 5 From the receiving second IF amplifier to detection and AGC circuit
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B From Detection Circuit to Speaker Output

The detected audio signal is input into the multiplexer
(IC452). The multiplexer, depending on the mode at the time,
switches the detection circuit output, and the signal is ampli-
fied and filtered at the multiple returning amplifier circuit
(IC453). Itis then sent by the analog switch IC (IC551) to the
speaker output route and VGS-1, etc.

IC551 output is passed through the mute switch (Q460)
and is input into the electric volume (IC555). IC555 changes
the level, depending on the speaker output. The output from
IC555 is passed through the mute circuit (Q523) and the au-
dio frequency characteristics switch (Q521), and is then
power-amplified at the audio power amplifier IC (IC521),
passed through the pin-jack (J1), is sent from CN236 to the
Display unit, and is output from the built-in speaker.

B Audio Frequency Switching by Mode

The switch circuit (Q521) is added so that while in SSB
mode, the high-pitch range can be suppressed to prevent
exhausting the listener’s ears, and while in AM mode, the
high-pitch range sound can be expressed. Therefore, the
sound in AM mode and in other modes are different.

1C452 1C453
SSB
cW o—0~o {>—> IC561
FSK
AM o__o\o "_CD\O Q460
IC555

Display -] 1C521 o
SP

AF AMP })
VA

Q521 0523

Fig. 6 From detection circuit to speaker output

El6 MR =5 R

Transmission Circuit

B From Microphone Terminal to Output for Modulation

This transceiver’s transmission section operates with the
frequencies consisting of double super heterodyne, trans-
mission first IF: 10.695MHz and transmission second IF:
73.095MHz.

The Audio signal (AF signal) input from the microphone
terminal is relayed at the Display unit (X54-356) and input into
the TX-RX unit (X57-721).

The AF signal input into the TX-RX unit is amplified by the
MIC AMP IC (IC605), and the level is adjusted by the DA con-
verter (IC554) according to the microphone gain set in the
firmware. The AF signal is then split as a signal for modula-
tion to the 1st AF ALC amplifier (IC602) and a microphone
signal for VOX operation to the VOX AMP (IC604).

The first AF ALC amplifier detects its output with D605
and D606, and restricts the input signal with Q605 and Q606.
This prevents SSB over-modulation and restricts the VGS-1
(option) recording input level.

WA B% EH A et

K EN 55005 S0 A £ 22 i (C452), ZisE M
(R T 21 A ) A P B i o, 1557 22 RO e T 8
(IC453) #HATHCKR AL IE, SR BHLLALIRIC (IC551) RiIEZRH
7 i 2R FIVGS -1,

IC55 15 5 5@ 5 P56 (Q460) AR FH &
(IC555). ICSSSARIF 7 4 il i AR L -, TCSSSTA 4t 5
IR L (QS523) A AR IF 26 (Q521D), AR5 TE T Al T 2R i
KARIC (IC521) HEAT IR BOR Hd L B R O J1), $#:5 MCN236
Kk Z BRI ITH N B f i

WiET R EITE IR R

AP T R B (Q521), I ARAESSBALIT Al LUl ¥ i
Fel, AT ST 5 el o7, FETRMR AT nf AR s 5 YE Rl A
. L, R B AT A F A2 R,

AM
Q521: OFF

\
\}
\}
\}
1

Except AM |
Q521:ON !

1
1
1

Fig. 7 Audio frequency switching by mode
E7 BEEEXEHTE R

% HTEE R
W 2 5 XimF Z 8 6%

AKEPEHLI 2 55 30008 ) o d A 22, R 315 — R 45i10.695
MHzHI% 145 =9 45173.095 M Hz 20 511 451 2% 4 7450

2 5 XUt 46 A& 4515 5 7E Display FL T (X54-356) {71+
4k, R i A RTX-RXFETE (X57-721),

i A2 TX-RXHIC M fE @ i MIC AMP IC (IC605) j#
AR, FEAR T [ 14 H s B 1 22 v XU 4 FH DAFEHedti IC554) 1A
WHT. BE, SPES B IS - NAF ALCHUKER
(1C602) FEATIRHIN 55 FIE AVOX AMP (IC604) #E4TVOXHR:
ERIZZ MG 5.

5 —A~AF ALCHL %83 35 D60SFID606 K 1M iy 4, F-38 1of
Q605FNQE06FR il i AMr5. 1% TRARNE bt S SSBAL Ji I LA K
FREIVGS-1 GEfF) e AT,
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Connected to the first AF ALC amplifier output, switching
to the second AF ALC amplifier (IC602), are the recording
output for VGS-1, the play input, and the I/O circuit for the
scrambler circuit.

The second AF ALC amplifier does not operate for ALC
when it is SSB. It instead operates to prevent AM over-
modulation. The AF signal which went through the second
AF ALC amplifier should reach appropriate modulation sensi-
tivity by DA Converter (IC554).

It then goes through buffer amplifier (Q255) and into the

balanced modulator (IC251).
1C554 1C602
D/A 1st AF
MIC converter ALC AMP

TR —AAF ALCHUR#R4 H DL R Y1 2 55 —4~AF ALC
FURAR (1C602) MRV GS-11Y 55 it . 18 i A A 59 L 5 1)
1/OHL %,

fdi FISSBI, 48 —~AF ALCHUK 2 A2 FITEALC, HAE Al ikt
o R R HL EIE S ANAF ALCHUK 815 s 5 24 4
HDAFE gt (1C554) 15 )3 24 110 I8 il 72 4502,

SRJE B M B (Q255) IRk Al il 2% (1C251),

1C602

IC551~553 2nd AF Q255
Analog SW  ALC AMP Buffer

DD+

BEBBIHE D oo

1C605
MIC AMP
VOX circuit

VGS-1, Scrambler

Fig. 8 From microphone terminal to output for modulation / E8 335 Xli%F Z i $ll% H

B Modulation Circuit

The AF signal input into the balanced modulator (IC251) in
USB mode is modulated with a 10.6965MHz carrier and be-
comes a DSB signal. (LSB: 10.6935MHz, AM: 10.695MHz,
FSK changes depending on the shift width and tone setting.)

The signal modulated to DSB is amplified by IF amplifier
(Q253), goes through SSB IF filter (XF252), attenuates unnec-
essary side band component, and becomes the first IF fre-
quency SSB signal.

In AM mode, by adding direct voltage to the modulation
signal, it breaks down the balanced modulator, and by emit-
ting the carrier, generates an AM signal. The AM-modulated
signal is amplified by the IF amplifier (Q253), goes through
AM IF filter (XF251), and attenuates the out-of-band modula-
tion component.

In CW and FSK mode, the carrier signal is generated in the
same way as in AM mode, by adding direct voltage to the

modulation signal terminal.
1C251
SSB/AM Mod.

input

CAR level CAR

adjust by DC. 10.695MHz

W EHIEE %

USBHE T, fit A 2 AR HlgE (1C251) & Mifs5 64 A
10.696 SMHz i #E 47 V45 W, A DSBf5 5. (LSB:
10.6935MHz, AM: 10.695MHz, FSK {784k B e T 8% T8 5 F1 35
wHE. )

VA AL DSBI {5 528 B AR 2% (Q253) #EATHUK, #4 )5l
1T SSBHIIEN £ (XF252) FEWA 7 B #84, RS — A4~
HSSBIE 5,

TEVE AR, S8 B RS I A5 5, 70T o
Tl A P, R R R AR TR . TR Sk
AR % (Q253) FEATHUI, SR )5 i3 vl P A e e % (XF251)
FETE WA SN VR 4

AECWAL R FIFSKAR A, 8 i K5 T L RS 0 2 A i 5 5 i
T, A AR A5 5 1 e S TR IR A A TR

Q253 XF251

>~ Modulation
~—

> output
BW 6kHz

XF252

>~
e
X

BW 2.4kHz

Fig.9 Modulation circuit / E9 iF&IH

B From Modulation Circuit to Drive Output

The transmission signal which passed through the first IF
filter (10.695MHz) is amplified at the second gate of the IF
amplifier (Q186). While being sent, ALC voltage is added to
control the gain.

The transmission signal from the IF amplifier (Q186) is
passed through the buffer (Q187) and the first transmission
mixer (D183), and is converted to the second IF frequency,
73.095MHz.

The transmission signal is then amplified by the IF ampli-
fier (Q182) where the total gain (resulting from the Final unit
frequency characteristics) is corrected for each transmission

24 frequency by the TGC (Transmission Gain Control).

W LR PR = IR e

M I 2 — FRE R A 1 A 5 5 (10.695MHz) H FRASUHCOR 43
(Q186) Y& MR HEATHOR, Kk id R v, il ¥R IALCHL 4%
il 48

HOITCR # (Q186) Y A3 {5 Sl id ZEnprdi (Q187) FI%E— &
SHEMIE (D183), SR J5 ¥ 4 N 5 — 4 73.095SMHz,

RHHES PSR ER (Q182) MEATHUKR. FErp MK %5
(Q182) N, HTGC CA S I AR 45 i) D 45 A~ A S B4 A5 IE B 3 4
(P Final BT R AE 4R B 20,
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TEMCF (XF101) I, i id s A R 85 19 155 K45 58 — i
S XM T ATE S, SRIGTEIE AR R GHEMI#E 1C101)
I H A R SR KRS

5B RHRAES (1IC101) HY{5-5 1@ id H i i B8 BPF, S8 )5 7R 4K
IR G (Q3) MHEATH AR I MACN1 & 3% £ Final BT,

The signal passed through the IF amplifier loses all unnec-
essary signals other than the second IF signal at the MCF
(XF101). Here, it is inserted into the second transmission
mixer (IC101) and is converted to the transmission frequency
signal.

The signal from the second transmission mixer (IC101)
passes through the receiving circuit BPF, becomes amplified
at the drive amplifier (Q3), and is sent from CN1 to the Final

unit.
Q186 Q187 D183 Q182 XF101 IC101 RF BPF Q3
10.69§MHZ = > 1.605~30MHz
TX signal > .5 TX signal
73.095MHz
<
ALC LO2 TGC LO1 >~
62.4MHz :
1
1
1

Fig. 10 From modulation circuit to drive output / E10 MiAHIHEE ZIKE04HEH

H Control Circuit
1) ALC Circuit

This is the feedback loop circuit for avoiding raising of the
transmission power above the specified value. It monitors
the forward wave detection voltage (VSF) detected at the fi-
nal unit, lowers the first IF amplifier gain so as not to exceed
the specified value, and controls the antenna end transmis-
sion power.

The VSF voltage is added to the base of Q363 and the
POC voltage (Power Control Voltage) is added to the emitter.
If the VSF voltage generated by the transmit power becomes
POC + approximately 0.7V, the Q363 collector current runs
and the collector voltage decreases from 5.6V. Q365, D370,
Q366, and D372 convert the voltage change to the correct
control voltage, change the first IF amplifier Q186 second
gate bias, and control it so that the transmit power is not over
the specified value.

2) Power Control Circuit

By lowering the ALC circuit POC voltage, the VSF voltage
where ALC starts being active becomes lowered. By doing
this, the transmission power can be lowered as well. How-
ever, in this condition, the ALC starts becoming active when
the microphone input level is low.

Therefore, the IF amplifier (Q186) gain should be lowered
in accordance with the POC. By making the ALC voltage de-
fault value (the voltage when transmitting no signal) variable
depending on the set transmission power, the IF amplifier
(Q186) gain is changed at the same time.

B From Drive Output to Antenna

The transmission signal sent from CN2 of the TX-RX unit
(X57-721) to CN2 of the Final unit (X45-378) is amplified for its
power by the pre-drive amplifier (Q1), the drive amplifier (Q2
and Q3), and the final amplifier (Q4 and Q5). The higher har-
monic wave is then removed with a LPF of the specified fre-
quency band, and the transmission signal passes through
traveling wave, reflecting wave detection circuit, and trans-
mission/receive switching relay and is sent to the antenna
terminal.

W= HIE B
1) ALCEERR
TZ LA S R R, REAS G A Bt T T OE (AL 1T
DIWE 8 AR Gl B TG I 2 (A T E A I H R (VSE), BRARHR e #L2
{EL 1) 565 — AR ARCA: 5 438 25 DA B s ) R e 1) & B T =R
FEVSFHL RS N 2 Q363 24k U S K POCHE e (B & 45 il FE )
WIMEZ S, WRB R DR LN VSFREA APOC +
0.7VZAA, Q3634 il F yit Bl L= il g FE A S.6 VIR IR T
[, Q365,D370, Q366F1D3 7244 Hi i A5 fb J e Ay 1E 47 il FEL I,
AR B — R R #5 Q186 1Y 8 MM A I, HEAR B A 8 S
L P JE D 2R 7 9

2) ThER{EHIR R

T FERALCH % A POCHE [E, ALCIT LIRSS I YV SFEE oKt
SRRAIG, M RRAIG R S B 26, (HLJR, SRR 22 5 XUk A LS
1%, WIALCHF AT .

PRI T 24 MR i PO CREAIR H A R (Q186) Mg, il i A #h ikt
BN RS UEE EALCH R BOME QA RKIHE S B E) A8
i, REAS [ s AR HR AT K 2% (Q186) M4k,

W AIRZhée HH & K&

MTX-RXHTG (X57-721) CN2 % 3% £ Final A g (X45-378)
CN2M K HHE S AT B ISR % (QD)., BR sl K% (Q2Fl
Q3) DI B ARGk #% (Q4F1IQS) MKkt K b=, K5, higE
AT M LPFIH B¢ i 0 B, AR AHE SR UGE AT RS A
TR % DL KR 55 /e G R FRL A, Bk B R S T
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The idling current adjusting trimmer potentiometer is ad-
justed as VR1 for the pre-drive, VR2 for drive Q2, VR3 for
drive Q3, and the final steps Q4 and Qb5 are adjusted to VR4.
Although a FET is used for the drive amplifier, because the
FET's Vth characteristics vary greatly, the drive step idling
current is adjusted separately for Q2 and Q3. Please note
that the same hfe rank transistor is used for the final steps,
Q4 and Q5.

The LPF circuit of this transceiver divides the frequency
band of 1.605~30MHz into 7 (6 in previous models), and en-
sures a higher harmonic wave attenuation within the band
range.

Thermistor (TH1 and TH2) for temperature protection de-
tection converts temperature change to voltage, is output
from CN4's TH1 and TH2 terminals to the TX-RX unit, and
controls the fan motor and power down.

In transmit power detection, the voltage at coil L8 is de-
tected at D7 for traveling wave and D6 for reflecting wave,
output from CN4 to the TX-RX unit as VSF and VSR signals,
and is used for transmission output control. The current run-
ning in the drive circuit is detected at R1 as ID+ and ID—-, and
the current running in the final step circuit is detected at R3
as IC+ and IC-. Each signal goes from CN4 to the TX-RX unit
and is used for transmission output control.

For the pre-drive for excess current protection, chip fuse
F1 (5A) for the drive circuit, chip fuse F2 (10A) for the power
switch Q7 protection, and blade-type fuse F3 (4A) for the ex-
ternal antenna tuner power are used.

The DC power supply coming in from the power connec-
tor into the transceiver is divided into 2 lines of 14V and 14S.
A 14V power supply which does not go through the main
power switch FET (Q7) is added to the final step transistor Q4
and Qb5's power supply and from CN3 to the MCU in the TX-
RX unit.

The main power switch FET (Q7) is controlled by Q8 and is
turned ON/OFF. The PSC signal from the TX-RX unit is ap-
plied to Q8, and when the PSC signal is High, Q7 is ON and a
current of approximately 5A goes through Q7.

Power supply 14S, which went through Q7, becomes the
power supply for the pre-drive and drive. 14S becomes an 8V
power supply of 8A at IC2, and is used for the final transistor
base bias. 8A is supplied from CN3 to the TX-RX unit. 14S
becomes an 8V power supply of 8D at IC1, and the power
supply 14AF which came through the choke coil L29, from
CN3 to the TX-RX unit.

For the relay for LPF (K101~K702), the controlling IC (IC3),
FEN, CLK, and DAT control signals from the TX-RX unit come
through CN4. IC3's 5V power supply is also generated at the
TX-RX unit and is supplied from CN4's 5A terminal.

HRHEVR Y i B 0K B g . VR2X W UK 3l #5Q2, VR
UK SR Q3. VRAXT I A 5 K 25 QAFTQS 1 JE Ul 8 15 i 25 HHL It ok
WA f, AR A FIFET, (B2 i FFETH VihF
P25 AR, I Bh 0 i 25 B IR 0 A X Q2 FQ 3 HE AT B A 1
W, HEE, R QAFIQS i A% iy hfe 2 LA ],

AP S P LPFAE B6 1,605~ 30MHz [ 5 43 74~ (DL
FIHLIY Sk6), A (R A0 3 ] PR 2080 v 1 U S 0k

FH IR AR A I A S B (THURITH2) K A fh i i
SHL EARAL, SR M CN4AY THIAITH2 5 14 H ETX-RXHIGIE
5 1 XU By iR FITHEL

AE S Ty ZRAG I 5 18T, AEAT I RO D7 S 5338k 1 DOAG 2% PE 1.8
PR IE, VE B VSFHIVSRE 5 MCN4%i th ZTX-RXHEILIE TR
S5 ol A

UK Sh R 5 B FEL R AER 1AL 4G A ID + D — | ARGk %
P LAY FEL R AERSAMAG I HIC + FIIC - . M55 MCN4HEA
TX-RXHLI0H FF 4 5 i s 45 61,

BE TR AR R A DA B K Sh T 5, DK sl B R R AR R
22F1 (SA), BIFEFF Q7RI HI IR IR R 22F2 (10A), AN R 2k
PR D) I Fr U PR 22F3 (4A),

RFEL Y 11 1 A\ S0 38 A LI B FEL 00 B R 14V R 14 S 76 4%
2Rk, R FHIEIFEFET (Q7) M 14VEL I 7R N 2 K 9L
A QAFIQS T IR, F MCN3#E ATX-RX L IGHIMCU,

FHLJFIFEFET (Q7) HQ8¥EHIF 3%, TX-RXHILIHPSCH
F M T Q8, MPSCIE5 A i B T-BT, Q7HFa, SAZE AT 1 L Jit i
1Q7,

Q7 14SHL TR M A HT B UK S AR SR FEL IR,  FEIC24L, 14S
A5 SR8V, SAHLIEIF T R YL S IR etk fi . MLCN3[a TX-RX
BT S AL, AEICIAL, 14575 8V, SDHE I, Fd i 48 i £&
FEL29MY 14 AFHL Ji MCN3 3t ZETX-RX B TE,

MLPF (K101~K702) M4kFE A1 5, £ H2k B TX-RXHITH
IC (IC3), FEN, CLKAHI DATH# 5 Sl it CN4, IC3f{5ViE
TR AE TX-RX BI04 B FH CN4 g S A T fILFE,

Q2 Q4
ANT

Q1 TX LPF — K1

DRV IN 1.605~30MHz |— L .o

SWR
band

Q3 Qs % T

VSF VSR RAT
(TX-RX unit)
Fig. 11 From drive output to antenna / [E11 MIEZhHH ZE X%
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H Protection Circuit
1) Current Protection

Even with a load whose VSWR is relatively in good condi-
tion, there may be cases where the consumption current in-
creases. This is the protection circuit which detects such cur-
rent and makes sure the current consumption is less than the
specified amount. It includes the circuit which detects the
current of the Final unit and the circuit which detects the cur-
rent of the drive step and prevents currents that exceed a
certain level.

The final side detects the voltage difference occurring at
both ends of R3, the current detection resistance, and the
drive step detects the voltage difference occurring at R1.
When the difference becomes a certain value or larger at the
TX-RX unit op-amp (IC361, 1C362), the IF amplifier (Q186)
gain is controlled using the ALC circuit and excess current is
suppressed.

2) SWR Protection

When there is a problem with the antenna load imped-
ance, the transmission circuit may become damaged. By
lowering the power according to the VSWR deterioration,
this circuit is protected from damaging devices.

The reflected wave detection voltage VSR responding to
the reflected power exceeds a certain value at the final unit.
By using the function to lower the ALC circuit gain, the re-
flected power is controlled so as to not to be yielded again.

When the VSR for the op-amp (IC362) reversed input and
the SWR protection controlling voltage (PRO) for forward in-
put are connected, and when the VSR which exceeds the
PRO occurs, this op-amp output is also connected to the ALC
circuit and is controlled by lowering the IF amplifier (Q186)
gain.

H Attached Circuit
1) High-boost Circuit

Because the SSB modulation frequency characteristics
are flat, the signal is transmitted with the frequency charac-
teristics of the microphone itself. Due to their structure, wa-
terproof microphone’s high pitch sound tends to be lowered.
To correct this, a high-boost circuit for emphasizing high pitch
sound is included.

The microphone amplifier (IC605) gain and frequency
characteristics are switched at Q607 and Q608. When high-
boost is ON, high-gain yields 3dB octave low-cut characteris-
tics. By combining this with the IF filter for SSB (XF252), a
modulation frequency of 2~2.5kHz is emphasized.

Thus, the practical sound quality difference from non-wa-
terproof microphones is lessened.

2) VOX Circuit with Anti-VOX

The signal from the microphone passes through the mi-
crophone amplifier (IC605) and DA converter IC (IC554), is
input to the VOX amplifier (IC604), is tested for VOX sensitiv-
ity at IC5b4, passes through the buffer amplifier (IC603), is
detected by the detector (D604), and changes to a DC level.

The received signal coming in from the speakers is ampli-
fied to an appropriate level at the anti VOX amplifier (IC605),
is tested for anti VOX sensitivity at the DA converter IC
(IC554), passes through buffer amplifier (IC603), is detected
by the detector (D603), and changes to a DC level.

B {RIFEEEE
1) BRI

BV S 28R R T B 21V SWIR, 4 HH 300914 466 FEL 7 184 A ) 155
B, VAR PrE s T DR I 0ht 2 I A P O T RE AR T L E
(8. V%53 el PR A0 35 K6 I Final 870 FL L AR FELBR, DL R 4G TSR )
06 FEL I 11 FEL 6, 3B G L 3 8 1 A R S L

Final B0 R340 CHEL S0 AG I FEL BED) 7865 0 ) Bl I 22, BIK sh 34
RrMIR AR AR R 22, AETX-RXFIC K #R (IC361, 1C362) 4b
B FEL R 22 R AN (8 sl e KR, il R A L C HEL 342 ) 390K
(Q186) ## 5, 8 H HB43 1) FEL It BIV B 41461

2) SWR{RHPH &

KA PSR, & ST BT RE 240, 1% H RS AR
PEVSWREFE FRAT ) 2K, 18 B3k o 1 & BRI H 1.

W] 57 FZ 555 Dy 3 1) s 5 e A5 N B V SRAE Final BT ] e HY
ANE, I T RRRALCH B3 5 R D fe, ] DL i S5 DR o
A,

R AR (1C362) HYV SR ] i AT 1E ) i A 1 SWR AR 142 il
HLE (PRO) T &R, DL R & B HPROFVSRES, 1%k #%
i S R ALCHLER, F38 i FR BRAICH SR 2% (Q186)
PEATHE .

m R 55
1) B R

1 T SSBIH AT R B 40, PRI 22 5o XUE B A
R RS, BT HE SEPTIR, Bk 5o KU o m
IR, I TRIEZIR, BB FILN E T 58 &5 1 MR
.

A FEXUBR AR (IC605) 1 4 A K5 MEAEQ60THIQ608AL HEAT
B, BN TF I, PN 7= 3B /SR AR 4
M. WSS A SSBRYH AIIEN A (XF252), #4582 ~2. SKHz I i il

PRI, 5 AR Bl 7K A2 50 R 8] Y SR Jo 22 545 LA b,

2) AV OXIIEERVOXE B

KB 2 v WG St 22 50 KUK #% (1C605) FIDAFL#471C
(IC559), SRJG 5 A B VOXTIUR A (1C604) FHFEICSS4ALKEMVOX
R, B E g g (IC603) I 2% (D604) HEAT
R, I J 2l AR A BT

M7 7 SR A (5 B AE BT VOXT R % (IC605) AbHk h&id
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The VOX circuit gives priority to what goes over a speci-
fied value by the use of a flip-flop IC (IC601). Setting values
are set for the speaker output and microphone input levels
separately. The level which first exceeds the threshold is
given priority.

If input from microphones exceeds the level set in the
VOX sensitivity before output from speakers exceeds the
specified value set in the anti-VOX sensitivity, transmission
status is yielded. Even if the input from the microphone be-
comes less than the VOX sensitivity, the transmission condi-
tion is maintained for the delay time.

When sound is output from the speakers and the output is
more than the anti-VOX specified value, the setting can be
made so that the status is not changed to transmission even
with any amount of input into the microphone, or so that VOX
does not activate with the sound of transceiver itself.

The VOX delay time is set and controlled by the MCU soft-
ware.

3) DI Circuit

This is an external input circuit for when modulating signal
other than from the microphone terminal, such as when us-
ing the optional KCT-39. The sensitivity is the same as a mi-
crophone, but because a trimmer potentiometer (VR852) is
included for input, it can therefore support a wide range of
input levels.

Digital Control Circuit

M Outline

The digital control circuit consists of the main MCU at its
center, the EEPROM (IC85b4), and the reset IC (IC856 and
IC857). (Please refer to the block diagram.)

B Main MICU

The main MCU (IC855) operates at a power supply voltage
of 5V and a clock frequency of 11.0592MHz. The EEPROM is
connected to the main MCU for backup. The power supply
voltage monitoring circuit including the reset circuit are also
connected.

i il & #R1C (1C601), VOXHL R SE A 45 T Hh
(RIS DL, B B P i e FELT-R22 5 U AFELT-  E
{6, JoHE H B fE A - B AT HR B AR

P75 e 09 i H S Bl V OX R mh 3 B AL A 2 i, 2R
22 0 R i A HE VO X R B s B R T U AR IR
&, RMEEZ SR AR T VOX R UL, V5 IRAE SR I [H] P4 £
FERSPIRZS.

M\ A7 7 A i P L R H B VOXILE (LN, AT DLIEAT i
B, AR ICIE A ZZ 5 KUY P A 25 R 2 e i o AR, B
AR BUXIEILE B P & I AN E VOX,

VOXIER I 8] B MCUBAF HEAT 15 B A i,

3) DIEEE

TZ I R ANER S A LB, 3 T 22 5 XUt 7 DL AN R A S s
(N K CT-393E Mg, REE S XHE, (H2m TR E
T Ty A BRI (57 8 (VRS852), BRI HE S S 43 S B i A
T,

i B
W A

BOE i B 0 B EMCU, EEPROM (IC854) FIEAVIC
(IC856HI11C857) ik, GEZS LA

E3iMCU

FEMCU (1C855) DL5VHkHL & F111.0592MHz i it i i 28 gk A7
TAE. H5FEMCUER T AT EEPROM, [RINEER: T4
F 52 A7 FEL B A PR I L AV L

Panel MCU External AT
EHMCU KCT-31 SNEBAT
IC854 N N N VGS-1
EEPROM N— V] IC855 V .
Main MCU
(built-in flash)
1C85%6 EMCU (RERF)
Reset circuit / E{IH K 30625FGPU N
(== KcT-39
IC857
Reduced voltage detection circuit / [EF&# I 2%
Q856 X851
Over volaatge detection circuit / & [E4& 8 3% X'tal (11.0592MHz)

Fig. 12 Digital control circuit block diagram / [E12 #Fi=HIBEKEHE


https://www.manualsplus.com/

TK-90

CIRCUIT DESCRIPTION / F2 2% 15 A

Display Section

The display section consists of a MCU for the panel and
the peripheral circuit, an LCD display, and LEDs for the back-
light. Communication with the main MCU is performed with
the TXD and RXD lines. In order to avoid voltage drop, buffer
ICs are inserted into both the TX-RX unit and the Display unit
on the TXD and RXD lines.

M Panel MCU Circuit

The 8D power supply sent from the main unit is converted
to 5V by the 5V AVR (IC1) to use as the power supply for the
digital section. For the MCU clock (CLK), 14.7566MHz (X1) is
used. The reset signal is performed by the reset IC (IC5).

B LCD Driver

LC75810 is the LCD driver. Because of the IC specifica-
tion, the 8V power supply for the LCD needs to be applied
after VDD (5V). Therefore, switching circuits for turning the
8V power supply on after 5V was emitted (Q4 and Q5) are
provided.

B LED Section

12 LEDs are used for the LCD backlight which can be con-
trolled with 3 settings: Bright, Low, Off. The keypad light
uses a tact switch with the LEDs and is controlled with 2
settings: On and Off. On is used with both the Bright and
Low settings, and Off is used when the backlight is off.
When Busy or TX, the LED used is D7, which includes 2
LEDs. The MCU controls the on/off setting of these LEDs.

SoRER

SR TR B3 T AR A M C U RN A R B L TR R R Ok
LED, i TXDZMRXDLZSEHM S5 FMCURHEE, TR
FE T B, TXDZRFIRX DL 1 22 HICHE i A B TX-RX G I Dis—
play #17L,

B EHMCUB

F IR IEAISDHLJE SV AVR (IC1) %3k K SV I 5 H FE
BEFHBA R, XFFMCUR B (CLK) 11 5 i H 14.756MHz
(X1), ENifF5EidZAIC (IC5) 5L,

B 2 RIRBNES

LC75810 S RIR a4, M TICHAE TEE, VDD (5V) 2 5, Wi
bR R LAl FHSVERL TR, R, B2 A M SV 2 8V i F
FLE% (Q4F1Q5),

BB REERERS

W S BRSO (6 12 ANLED, ] DASE i 3 sy B ik 745 il
=N, B RREL A LED S il R o6, @it 2Fhik & ik
TEEhl: FRRIG, 6 ARG UL B, S IR TP
TG B I, A AR R e B, BT R S ], A
LED H 3% LEDHLED (D7) HHHMCU#HI% L. LEDH) FF
K E,

— IC4 ——
DM ————»
— LCD driver [ LCD
MIC HK
PTT ———
BLC ———
IC2 “2%3U H IC5
RXD ——[>—» Reset IC
TX-RX unit
TXD <—<]<—
————
X1
14.7456MHz
X X X X
LED SW
TX \) \j \j \) \) DIMM
— —
Busy BLC1

Fig. 13 Display circuit / [§13
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SELCALL Operation

The SELCALL signal is passed through FSK IC for de-
modulation NJM2211M (IC865). When the SELCALL func-
tion is on, Q859 is turned ON by MCU signal and power is
supplied to the SELCALL circuit. The receive detection signal
is always connected to the SELCALL circuit input section
buffer (IC863), and is output to the FSK demodulator (IC865,
2 pin).

B Receive (NJM2211M Operation)

The FSK signal mean frequency, fO (2210Hz), is the center
of the shift frequency (2295Hz and 2125Hz). \When changing
the value in the adjustment mode, the SELADJ signal is out-
put from the MCU and IC865 becomes the mean frequency
setting mode. NJM2211Mis a PLL IC, and locks within the
range of fOxAf. While locked, the LOW level signal is output
to the FSL terminal. The output, in the range of fO+Af (High:
5V) and fO-Af (Low: 0V) is sent to the FSD terminal. The FSD
signal while 1C865 is locked (FSL=Low) is analyzed by the
MCU. The lock range Af is determined by the circuit con-
stant, and is set at approximately 170Hz.

IC863
DET
IC865 %‘
—
NJM2211M
1C864 VR851
Center frequency f0
adjustment
FSL |FSD
SELADJ
MCU

Fig. 14 SELCALL operation (RX)
B4 ERFMEIERE (R

B Transmission

Transmission is implemented by shifting the carrier fre-
quency (CAR). The DDS IC (IC702) has 2 registers (FREQO
and FREQT1), each of which can retain different frequency
data. Selection of these frequencies is possible by changing
the applied voltage at the FSELECT terminal (10 pin). The
MCU writes data at 2125Hz and 2295Hz to DDS. The FSEL
data is changed according to the FSK signal, generating the
FSK transmission signal.

In the case of SELCALL, the FSK shift volume is fixed at a
value of 170Hz. In the case of RTTY operation, the FSEL ter-
minal is connected to the external terminal (RTK) via the ana-
log switch IC (IC851), and shifts the frequency according to
the signal from RTK.

prig e A EE S

BEFRIE I {5 258 1 F T i iU FSK IC NIM2211M (IC865),
JEPENE N T BE FF RN, Q85938 ik MCU/E 5 FFJi I K 1o 45 W e el
PEALEE,  BRUSCR NG S 0 004 12 5 R OT ] FEL IR 1 B A RO 2%
s, HIZIC863 1 fir 5 5 1l i A ZFSKAF A (1C865, 2£1).

BEW (NJM221IMEE{E)

FSKAF & F- 50 (2210Hz) 2 WA HF (2295Hz12125Hz)
fHp I AR S, 7 RS A8 x0T Bl AR S {E s, MC Ui SELADIE
5, 1C865 A HR AT % 4 B A, NIM2211M APLL ICH-4E
T10 + AFRYEIE 5 24 HgiE ], R 554 2 FSLi 7.
TEL0 + Af (B 5V) FIf0 - Af (fik: OV) IFEEI, Wit fE 5 Kk &2
FSDsi¥-, HMCUSHIICS658i5E (FSLAALE ) B FSDAH
5. PUETEHEACH I o E, 3R EE1T0Hz A f .

— Af/fo=Ro/R1 ———

Tracking bandwidth

Af | Af
170Hz 170Hz
fLL 1 fo f2 fLH
2125Hz 2210Hz 2295Hz

Fig. 15 / 15

| V-2

R B A% (CAR) LB, DDS IC (IC702) A2
AT 47 4% (FREQOFIFREQD), #5475 47 #% 1] DL B8 A [ 1y A7 2%
iR, B EFSELECTIHEF (10%F) WS SN R S . 285
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MCU

DATA1
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Fig. 16 SELCALL operation (TX) / [&16
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1. Final Unit (X45-3780-20)

1. FinalB83T, (X45-3780-20)

Ref. No. | Use / Function Operation / Condition XS & A/ & 72 E/ R &
IC1 AVR 8V for digital circuit IC1 AVR AT B %18V
IC2 AVR 8V for analogue circuit 1C2 AVR JAF B & 1 8V
IC3 Extended 1/O LPF control signal (Serial — Parallel) 1C3 P RE1/0 LPF#E#IES (B4 - 347
Q1 Amplifier Pre-drive amplifier Q1 o TR SR £
Q2,3 Amplifier Drive amplifier Q2,3 KB IR SR #
Q4,5 Amplifier Final amplifier Q4,5 o RYPTIK A
Q6 Bias control Final (Q4,5) stage bias current control Q6 i & 15 11 Kk (Q4,5) i B HL I 4% il
Q7 Switching 148 Q7 et 148
Q8 Switching Q7 gate bias control Q8 e QT it 4 il
Q9 Driver Transmission/reception relay (K1) Q9 RS2 KA/ AR R A (K1) $5 4]
control
Q10~13 | Driver LPF changeover relay control Q10~13 | IREHH LPFH gk B 23 45 1]
D1,2 Temperature Final (Q4,5) stage bias current D1,2 T A ME K (Q4,5) i B HL Tt 45 15l
compensation control
D3 Surge absorption | Antenna D3 FEL VR W A PN
D6 High-frequency | Reflected wave detection D6 R IE 2 upl g iRl
rectification
D7 High-frequency | Forward wave detection D7 AR IE T 1) G T
rectification
D8 Surge absorption | Power supply surge protection D8 FEL VR W A GERLCERTT S
D9 Surge absorption | ANT changeover relay D9 RTINS ANTH# A4k
D101 Surge absorption | Relay (K102) D101 FEL VR W A gk #R (K102)
D201 Surge absorption | Relay (K202) D201 EERTHLIAIG JEHLAE (K202)
D301 Surge absorption | Relay (K302) D301 FEL TR I i Ak Ay (K302)
D401 Surge absorption | Relay (K402) D401 EERTHLIAG JEHLAE (K402)
D501 Surge absorption | Relay (K502) D501 FEL TR i Ak Ay (K502)
D601 Surge absorption | Relay (K602) D601 FEL TR I M Ak Ay (K602)
D701 Surge absorption | Relay (K702) D701 CERTHLIAIG JEHLAE (K702)

2. Display Unit (X54-3560-20)

2. DisplayBJT (X54-3560-20)

Ref. No. | Use / Function Operation / Condition XS & B/ I & B IE/ R T
IC1 AVR BV for display circuit IC1 AVR T BoRE 15V

IC2 AND gate Buffer 1C2 ANDH#} B

IC3 MCU Panel microcomputer 1C3 MCU T A A Ah 2 g

IC4 LCD driver 1C4 LCDIR 5

IC5 Reset IC Reset signal for ECU 1C5 HEAIC FFECUME NG5

Q2 Switching Backlight control Q2 B i LEpIEEil!

Q4 Switching 8D switch control Q4 e 8Dz il

Q5 Switching 8D switch Qs g C 8DJF %

Q6,7 Switching Surge prevention Q6,7 e FEL I 791 B
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Ref. No. | Use / Function Operation / Condition
Q9 Switching TX indication LED switch
Q10 Switching Busy indication LED switch
Q11~14 | Switching Dimmer control

D1,2 1.8V zener diode | Voltage protection

D3~5 Limiter Surge prevention

D6 Limiter Voltage protection

D7 LED TX/Busy indication

D8~19 LED LCD backlight

3. TX-RX Unit (X57

-7210-20)

BXSH| E A/ &€ ® /K B
Q9 L TX#§/RLED ¢

Q10 et HACHR/RLED L
Ql1~14 | H: P AR E

D1,2 L8VERE AR | A

D3~5 R i 245 HL T 791 Bl

D6 B i 5 CEERAE

D7 LED TX/ B w

D8~19 | LED LCD#t

Ref. No. | Use / Function

Operation / Condition

3. TX-RXEJT (X57-7210-20)

IC1 Shift register

QO: L when BPF4 is selected
Q1: L when BPF5 is selected
Q2: L when BPF6 is selected
Q3: L when BPF3 is selected
Q4: L when BPF1 is selected
Q5b: L when BPF7 is selected
Q6: L when BPF8 is selected
Q7: L when BPF2 is selected
Q8: L when FAN1 is selected
Q9: L when FAN2 is selected
Q10: H when ATT is ON
Q11: H when preamplifier is ON

BXEH

& A/ &

B E/ R T

IC101 Mixer

Transmission mixer

IC1

ML A7 A

QO: YEFEBPFAI Ik
Q1: JEFEBPFSIN AL
Q2: YEFEBPF6IN Ik
Q3: PEFEBPF3I M1k
Q4: PEFEBPFLIN MyA%
Q5: PEFEBPFTIN M1
Q6: PEPEBPFSIN M1k
Q7: YEHEBPF2IN Ik
Q8: FEFEFANIH HAL
Q9: PEFEFAN2I A1
Q10: ATTHFEH 5
Q11: BTGB & ISy e

1C251 Mixer IC

TX modulator

IC101

AR

KBRS

IC361 OP amplifier

Final current protection

IC251

RAHRIC

TXA il %%

1C362 OP amplifier

Drive current protection

VSWR protection

IC361

OPJCK %%

AP

IC363 A/D

Electrical volume

1C362

OPUR A

KSR
VSWRA {1

1C421 Shift register

QO: TX boost

Q1: FSK select

Q2: NC

Q3: AM control

Q4: OP filter loss

Q5: AGC slow switch

Q6: AGC off switch

Q7: VGS-1 switch

Q8: ALE switch

Q9: IF filter select signal (Option)
Q10: IF filter select signal (2.4k)
Q11: IF filter select signal (6k)

1C363

A/D

LN

1C422 Analog switch

AGC time constant changeover

1C421

T VL 7 A7 i

QO: TX ey

Ql: FSKjk#

Q2: RifEH

Q3: AM#EHI

Q4: OPJEIE #H I #E

Q5: AGCHE U TF K

Q6: AGCHRMIFF L

Q7: VGS-1FF3

Q8: ALEJF%

Q9: R IR E R FF (5 5 (R
Q10: HIREHE S (55 (2.40)
Q11: HARJEE Sk F (55 (6k)

1C422

LSZSIES

AGCIR [R] i i
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Ref. No. | Use / Function Operation / Condition XS & B/ I & B IE/ R T
1C423 OP amplifier Buffer for S-meter voltage 1C423 OPJit K 4% o J R T 2% i A
IC451 | Mixer IC Demodulator 1C451 | {RHERIC fife il i
IC452 Multiplexer Detect signal select 1C452 E4i S Rl iR tes
IC453 OP amplifier Detect signal buffer 1C453 OPJiL K 4% K 5 2% v o
Ref voltage FEMEH R
|C454 5V AVR For analogue circuit 1C454 5V AVR F TR0 %
1C521 AF amplifier Audio amplifier IC521 AFRUR 2% IO A
IC551~553 | Analog switch Audio signal select 1C551~553 | ARl 6 TGS R
IC554 AD Electrical volume 1C554 A/D IR
1: DEO output 1: DEO%ii iy
2: No use 2: KAl
3: MOD signal 3: MODfE 5
4: AM AGC 4: AM AGC
5: Anti VOX level 5: B VOXHL -
6: Dl level 6: DIFL-
7: MIC sense 72 2 50 WY
8: VOX sense 8: VOXJE LY.
IC555 AD Electrical volume 1C555 A/D IR
1: Audio output level 1 A T
2: Beep level 2: PR EHT
3: Side tone level 3: P
4: Emergency tone level 4 BAMEERT
5: VGS-1 monitor level 5: VGS-1I
6: VGS-1 signal for DEO 6: AIFDEOMVGS-115%5
7: Reserved 7: T
8: No use 8: AfHH
1C601 NOR VOX control 1C601 NOR VOXFE il
1C602 OP amplifier AGC amplifier for MOD 1C602 OPJiL K 4% HFMODFJAGCHUK &%
1C603 OP amplifier For VOX function 1C603 OPJlL K %7 FHFVOXIfE
1C604 DI amplifier Amplifier for DI/VOX 1C604 DIk %% HFDI/VOX LK
1C605 MIC amplifier Amplifier for MIC/ANTI VOX 1C605 MICHLK % AT 22 58 X/ B VOX B UK #
IC606 | Buffer Buffer for UART signal 1C606 | ZEifis HTUART(H 5 1% vh 2%
IC701 DDS LO1-PLL reference signal is generated 1C701 DDS A LOI-PLLEHEE &
IC702 DDS CAR signal generation 1C702 DDS CARfG &4
IC703 PLL LO1 control 1C703 PLL LO1#E
IC704 5V AVR For PLL circuit 1C704 S5V AVR JHFPLLHL#%
IC851 Analog switch RTK control switch 1C851 FERLTT 5 RTK#E TP
1C852 OP amplifier Buffer for DEO signal 1C852 OPJil K4 HTDEOfF Sy 2
1C853 5V AVR 5V for VGS-1 1C853 5V AVR HFVGS-11y5V
1C854 EEPROM EEPROM 1C854 EEPROM EEPROM
IC855 MCU Main microcomputer 1C855 MCU EXp¢isiiE
1C856 Reset IC CPU reset signal 1C856 FAIC CPURfF S
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Ref. No. | Use / Function Operation / Condition

IC857 Reset IC Back up indicate signal

1C859 5V AVR 5V for CPU

1C861 5V AVR 5V for option board

1C863 OP amplifier Buffer for Selcall/option

1C864 OP amplifier Selcall function

IC865 FSK tone decoder | For selcall function

Q1 Switching Receiving RATB power supply
control (ON during reception)

Q2 Switching ON during TX

Q3 Amplifier Transmission drive output amplifier

Q4 Mute switch Mute reception path during
transmission (ON during reception)

Q5~12 Switching BPF selection (ON when selected)

Q13 Switching ATT changeover relay control
(OFF when ATT is ON)

Q101 Switching ON when preamplifier is ON

Q102 Switching OFF when preamplifier is OFF

Q103 Amplifier Preamplifier

Q104 Switching Preamplifier power supply control
(ON when preamplifier ON)

Q105,106 | Mixer Receiving first mixer

Q107 Amplifier RX LO1 amplifier

Q108,109 | Mixer Receiving first mixer

Q110 Switching Preamplifier

Q181 Switching Transmission IF mute control
(Mute when ON)

Q182 Amplifier Transmission IF amplifier

Q183 Amplifier Receiving IF amplifier
(Controlled by AGC)

Q184 Amplifier LO2 amplifier

Q185 Amplifier 2nd IF amplifier (Controlled by AGC)

Q186 Amplifier ALC amplifier for TX

Q187 Buffer ALC buffer for TX

Q251 Amplifier 2nd IF amplifier for receiving

Q252 Switching Correction IF filter loss

Q253 Amplifier Amplifier for TX

Q254 Buffer CAR input buffer

Q255 Buffer MOD input buffer

Q311 Switching RXB power supply generation switch

Q312 Switching TXB power supply generation switch

Q313 Switching RXB power supply generation switch

Q321 Buffer NB input buffer

BXSH| E A/ &€ ® /K B

IC857 | &ZAfuIC #HER ST

IC859 | 5V AVR JIFCPURYSV

IC861 | 5V AVR FIF 0] AR 5V

IC863 | OPHA#: TEPEIT Y /SRR 1) 2 o

IC864 | OPJUK % Ve 2y fE

1C865 | FSKEfi#iGas | T REEenfn| gE

Q1 221G I RATBHL P 1
(R 18] /)

Q2 et X3 H 5

Q3 N SR S L O 2%

Q4 [ EIPS RIS B 1 N AR
Rl R] )

Q5~12 | i BPFi# (ILHERS FF )

Q13 221G ATTHAf 4k
(ATTH A 5 D

Q101 LS1 B ON SV PV

Q102 221 BN Sl ELi]

Q103 i ONT (BN

Q104 LS R A H A o)
CIE QIO 5=l eIy =)]

Q105,106 | IR A#E Bl 56— R A

Q107 iGN RX LO1JR#%

Q108,109 | A #% BRI — IR

Q110 LS (B ON

Q181 LSl SRS e AT A
FF IR 5 5)

Q182 N BT F

Q183 N TR P AR 25
(HTAGCH# i)

Q184 i ONT LO2MUR A%

Q185 IO S5 T RUBOR 3 (R AGCHED

Q186 N AT TXHIALCHR &

Q187 gk T TXMALCE M}

Q251 o T el (9 55 — AR 2

Q252 L S1 T2 TE H A A ARG

Q253 N T TXM RS

Q254 Gerh CARffii A% v

Q255 S MOD¥ii A 2 #h i

Q311 L1311 RXBHL ™A F %

Q312 L1311 TXBHLI = HE TP

Q313 221 RXBHL ™ A FF %

Q321 R NBiy A Zeif &
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COMPONENTS DESCRIPTION / st 415t AR

Ref. No. | Use / Function Operation / Condition BFXEM| F A/ 8 B IE/ R T

Q322 Amplifier IF amplifier for NB circuit Q322 LGN FHF NBHE 3 1) AR

Q323 Differential IF amplifier for NB circuit Q323 E=VINON T JHFNB A, 1 AR 25
amplifier

Q324 Amplifier NB AGC control amplifier Q324 N NB AGCHE il K58

Q325 Amplifier IF amplifier for NB circuit Q325 O FHFNBHL 8% 4 v ik 2%

Q326 Switching Generate IF mute signal Q326 Heff e s el = R

Q327 Buffer Buffer for NB IF signal Q327 ZZh g FAFNBH S5 S 10 i s

Q329 Switching Generate IF mute signal Q329 Heff e s abi b = R

Q361 Switching AM time constant Q361 et AMI [ % %

Q362 Switching CKY control Q362 L2 CKY# il

Q363 Comparator Comparator Q363 [ [

Q364 Switching CKY control Q364 L2 CKY#E il

Q365,366 | Amplifier ALC voltage control Q365,366 | UK ER ALCHI &5 41

Q421 Switching AMB switch Q421 i AMBJF3£

Q423 LPF Side tone LPF Q423 LPF 3% LPF

Q451 Amplifier AGC 2nd IF amplifier for RX Q451 T HFRXMAGCEE — A ik #%

Q452 Inverter For IF amplifier mute switch Q452 g FHF RSO A TR

Q453 Amplifier AGC voltage control Q453 N AGCH 4

Q454 Switching AGC-OFF switch Q454 i AGC-OFF %

Q455 Amplifier AGC 2nd IF amplifier Q455 WOk g AGCH it K4

Q456 Switching IF amplifier mute switch Q456 L2 R e B TR

Q457 Buffer Buffer for 2nd IF signal Q457 ERLEE AT 5 B 5 1 v g

Q458 Buffer Output buffer for AM detection signal Q458 P FF AMAG S 5 10 i 22 oh g

Q459 Amplifier Output amplifier for detection signal Q459 TR B FHTF RIS 5 00 R

Q460 Switching Detection signal mute switch Q460 B M 5 P

Q521 Switching Detection signal mute switch Q521 i KM 5 e

Q522 Ripple filter For audio amplifier VCC Q522 LRI A HFEHREvVCC

Q523 Switching Cutoff frequency switch Q523 e ff ARSI

Q524 Switching Audio amplifier mute switch Q524 i TR g e e

Q601,602 | Switching Audio AGC voltage Q601,602 | e HIMAGCH &

Q603 Switching VOX switch Q603 i VOX £

Q604 Switching VOX function control signal Q604 T VOXIURe = hlE 5

Q605,606 | Switching Audio AGC voltage Q605,606 | 4 T HAGCH, &

Q607,608 | Switching MIC boost switch Q607,608 | H TR FF oL

Q609 Switching DI mute switch Q609 e DI 1%

Q610 Switching MIC mute switch Q610 i R e

Q701 Amplifier IC701 CLK input amplifier Q701 N IC701 CLK#fi AWK 8

Q702 Buffer 31.2MHz buffer Q702 ey 31.2MHzZE 4%

Q703 | Amplifier IC702 CLK input amplifier Q703 i ON 1C702 CLKA#i AR 7%

Q704 Doubler 15.6MHz x 2 Q704 g 15.6MHz x 2

Q706 Amplifier LO1 output amplifier Q706 R A LOLi ok g

Q707 Buffer DDS output buffer Q707 i DD S i 2% i
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COMPONENTS DESCRIPTION / st 45t A

Ref. No. | Use / Function Operation / Condition
Q708 Doubler 31.2MHz x 2
Q709 Buffer 15.6MHz buffer
Q711 Doubler 15.6MHz x 2
Q712 Buffer DDS output buffer
Q713 VCO1 Oscillation FET
Q714 VCO2 Oscillation FET
Q715 Amplifier VCO output amplifier
Q716 Amplifier PLL-fin amplifier
Q717 Ripple filter Ripple filter for VCO power supply
Q718,719 | Switching VCO select switch
Q720 Ripple filter Ripple filter for VCO power supply
Q851,852 | Inverter TS signal for KAT-1
Q853,854 | Inverter TT signal for KAT-1
Q855 Inverter IGN control switch
Q856 Switching Power supply voltage protection
Q858 Switching Selcall function adjust mode
Q859 Switching Selcall function
Q991,992 | Switching FAN control switch
Q993 inverter PTT signal
Q994,995 | Switching FAN control switch
D1~4 Limiter Over input protection
D5 Switching ON when receiving over
1.605MHz is selected
D6 Switching ON when receiving under
1.605MHz is selected
D7 Switching ON during transmission
D8 Switching ON when receiving over
1.605MHz is selected
D9 Switching ON when BPF of 10.5~14.56MHz
is selected
D10 Switching 1/2: ON when BPF of
14.5~21.56MHz is selected
2/2: ON when BPF of
4.1~7.5MHz is selected
D11 Switching 1/2: ON when BPF of
1.605~2.56MHz is selected
2/2: ON when BPF of
2.5~4.1MHz is selected
D12 Switching 1/2: ON when BPF of

7.5~10.5MHz is selected
2/2: ON when BPF of
21.5~30MHz is selected

BXSH| E A/ &€ ® /K B
Q708 (e 31.2MHz x 2
Q709 iR 15.6MHzZE 1 2%
Q711 (Epit 15.6MHz x 2
Q712 Gy DDsi 4 2% v 2
Q713 VCOo1 PE%HFET
Q714 VCOo2 PEFET
Q715 O VCO%i H K 2
Q716 N PLL-finjil{ 2%
Q717 SUR IR & JHFV COF TR 230 Ik &
Q718,719 | ¥ VCOEFEIF L
Q720 SUR IR & JHFV COF IR 1 230 Ik &
Q851,852 | 754 gs FTFKAT-1HTS 55
Q853,854 | ApHgs HTFKAT-1TTE S
Q855 WAL IGN#E I FF &
Q856 221G R Y5 R FR AR 4
Q858 L3 TR Y Ty RE IR R A A
Q859 221 Ve 2y fE
Q991,992 | #: 46 FANSE il 56
Q993 I PTT{5%
Q994,995 | i FANSE il TF 3¢
D1~4 B e #5% i B AR
D5 221 PEFF T H OB i 1.605SMH Z
TP
D6 221G PEFFE T HIUE T 1.605SMH 2
TP
D7 LEZ 1 S
D8 L1311 HERE T IO 1T 1.60SMH I
TP
D9 4 4% T 10.5~14.5SMHz ¥ BPFIR
TP
D10 4 1/2: 4% 714.5~21.5MHzH
BPEI #/
2/2: A T 4.1~7.5MHzfH
BPFIif J /5
D11 i 1/2: ¥E# T 1.605~2.5MHzH
BPFIlf J /5
2/2: ¥EHE T2.5~4.1MHz[H
BPFIif J /5
D12 4 1/2: 4 77.5~10.5MHzf
BPEI # /3
2/2: JE4F T 21.5~30MHzH
BPEI #/
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COMPONENTS DESCRIPTION / st 415t AR

Ref. No. | Use / Function Operation / Condition XS & B/ I & B IE/ R T

D13 Switching ON when receiving under D13 e PR T BT 1.605MHz T
1.605MHz is selected IV

D14 Switching ON when BPF of D14 i PEFE 710.5~14.5MHz [ BPFH
10.5~14.5MHz is selected A

D15 Switching ON when BPF of 2.5~4.1MHz is D15 i PEFE 72.5~4. 1MHz ) BPFI}
selected A

D16 Switching ON when BPF of 4.1~7.6MHz is D16 i PEFE T 4.1~7.5SMHz ) BPFIR}
selected A

D17 Switching ON when BPF of 7.5~10.5MHz is D17 et B T77.5~10.SMHz () BPFHT
selected IV

D18 Switching ON when BPF of 1.605~2.5MHz D18 T PEPE T 1.605~2.5MHz [y BPFHi
is selected IV

D19 Switching ON when BPF of 14.5~21.56MHz D19 i PP T 14.5~21.5SMHz[{)BPFH
is selected IV

D20 Switching ON when BPF of 21.56~30MHz is D20 i PEFE 721.5~30MHz [ BPFH}
selected A

D21 Surge absorption | For ATT changeover relay D21 RTINS JHT ATTRE A4k 27

D101 Switching ON during transmission D101 Heff S5 TS

D102 Switching ON when receiving preamplifier is ON D102 L2 BEIS G BT OO &8 T IR s E

D103 Switching ON when receiving preamplifier is OFF D103 e GBS O S Sl P

D104 | Switching 1/2: ON when receiving D104 L3 1/2: B AT AR 5 S AT

preamplifier is OFF PiE
2/2: ON when receiving 2/2: B BT R R s e s
preamplifier is ON BV

D105 Switching LO1 path transmission/reception D105 T LO1BAR K i / B i e
changeover

D106 Switching 73.095MHz IF path transmission/ D106 L33 73.095SMHzH B 42 K 51/
reception changeover 2l

D107 Switching IF path transmission/reception D107 B FR R A% R B/ L 4
changeover

D181 Reverse current | AGC voltage control D181 15 o] HEL A 79 B AGCHL E45

prevention

D182 Switching IF path transmission/reception D182 B HRO AR B /B
changeover

D183 Mixer RX 2nd / TX mixer D183 R RXE =/ TXIR i ds

D184,185 | Switching IF path transmission/reception D184,185 | #E:4fi HRO AR B /B
changeover

D186 Switching On when mute If amplifier D186 i RS S R I TS

D187 Reverse current | AGC voltage control D187 W R | AGCHLUESE S

prevention
D251 Switching ON when option filter is selected D251 L2218 PR T 8 I AR W AR B I
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COMPONENTS DESCRIPTION / st 45t A

Ref. No. | Use / Function Operation / Condition
D252 Switching 1/2: ON when AM mode is selected
2/2: ON when 2.4kHz SSB filter is
selected
D253 Switching ON when option filter is selected
D254 Switching ON when AM mode is selected
D255 Switching ON when AM mode is selected
IF path transmission/reception
changeover
D256 Switching ON when SSB mode is selected
IF path transmission/reception
changeover
D257 Switching ON when option filter is selected
|IF path transmission/reception
changeover
D258 Switching ON when option filter is selected
D259 Switching ON during transmission
D260 Reverse current | AM mixer balance
prevention
D261 Temperature AM mixer balance
compensation
D321 Rectification NB voltage generation
D361 5.1V zener diode | Over input protection
D362 5.6V zener diode | Voltage shift
D363 Reverse current | Over input protection
prevention
D364 5.6V zener diode | Over input protection
D365~369 | Reverse current | Reverse current prevention
prevention
D370 3.9V Zener diode | Voltage shift
D371,372 | Reverse current | Reverse current prevention
prevention
D373 Temperature Temperature compensation
compensation
D374 Reverse current | Reverse current prevention
prevention
D451 Reverse current | RBK signal
prevention
D452 PIN diode IF gain control
D453 Rectification AGC control voltage generation
D454 Rectification AM detection
D521,5622 | Reverse current | Time constant

prevention

BXSH| & B/ & B E/ R B

D252 L2 1/2: g T AMBLA BT F )5
2/2: P T 2.4kHz SSBUE: #EHT

A

D253 L2E e PEPE T IR AR N ORI TR S

D254 i BERE T AMBL R S

D255 L2 PEBE T AMAE U TR
FROE AR R S/ R B

D256 L2 PEBE T SSBARE T FFIR
FRER AR RS/ R A

D257 L2 BEFE T UEUE A AR IS
RO AR A S /U A

D258 i BEPE T IR A AR TS

D259 L2 RS e PR

D260 W R | AMIE SRS P

D261 M AMIR I &R T

D321 K IE NBHL A

D361 SIVERRE A | 1 s AR

D362 S.6VEE AR | R

D363 W IR | R AR

D364 SOV A | 1 s AR

D365~369 | ¥ [ R TRBE | 3 ) REL 3 T B

D370 3.9VEAE AT | HE WAL

D371,372 | i[RI OB, | 3 p) R 3 T B

D373 M M

D374 pu =R i W R i

D451 W | RBKIG S

D452 PIN il % F T i A

D453 FEIE AGCEHlHL B4

D454 R IE AMFE ]

DS521,522 | 33 fia] HL 37 39 s ] 5 %5



https://www.manualsplus.com/

TK-90

COMPONENTS DESCRIPTION / st 415t AR

Ref. No. | Use / Function Operation / Condition BFXEM| F A/ 8 B IE/ R T

D601,602 | Reverse current | Audio AGC D601,602 | Wi FLTARS | HHAGC
prevention

D603,604 | Attenuator VOX voltage control D603,604 | VOXH, JF 2 1l

D605,606 | Reverse current | Audio AGC D605,606 | Wi ALTARS | EHAGC
prevention

D607,608 | Reverse current | Mute circuit D607,608 | i [aj L FIRG | e HL
prevention

D609,610 | Varistor Surge prevention D609,610 | AEBH & FL 7 )7

D611,612 | Poly-switch Current limit D611,612 | mWATRARITE | Ui PR g

D613,614 | Varistor Surge prevention D613,614 | ZX[FH &% FH, T 91 )5

D701,702 | Variable VCO oscillation frequency variance D701,702 | WJASFHE 2R “ARAE | VCOYR % 5 2R N 2
capacitance diode

D703 Reverse current | Unlock signal D703 W | REES
prevention

D704 Switching ON when VCO1 is selected D704 B HFE T VCOL1N i

D705 Switching ON when VCO2 is selected D705 e PR T VCO2H TH G

D851,852 | Varistor Surge prevention D851,852 | ZXFH &5 FH, T 91 )5

D853 Poly-switch Current limit D853 FATRARPTEC | At R

D854 Varistor Surge prevention D854 7 BH 2% FE Y 9B

D855,856 | Limiter Over input protection D855,856 | FRE#E i B AR

D857 Varistor Current limit D857 AR B A% FE 37t IR

D858,859 | Reverse current | Low active D8S8,859 | IR MBS | KIS
prevention

D860 Limiter Over input protection D860 PR e £ i S AR

D861 Reverse current | Low active D861 W R R | IR
prevention

D862,863 | Varistor Surge prevention D862,363 | AEBH & FL 7 )7

D864 Limiter Over input protection D864 PR i 71 i B AR

D865~867 | Varistor Surge prevention D865~867 | ZAXFH £ FH, T 91 )5

D868 18V zener diode | Voltage shift D868 18VEE R | HIEmZ

D869 Reverse current | EEPROM writing time D869 W AT | EEPROME AN
prevention

D870 Reverse current | Frequency select D870 T o] HEL A 19 B Lk Syeed
prevention

D871 Reverse current | Surge prevention D871 39 [i) FEL 3L 79 B FEL TR T
prevention

D872 Limiter Surge prevention D872 PR i EERRiiln

D991,992 | Reverse current | FAN D991,992 | 3 [a] HHL IAL T )y 055!

prevention
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1. Main Microcomputer: 30625FGPUKBEC

SEMICONDUCTOR DATA / S {k &7

(TX-RX unit IC855)

1. ERAIEEE: 30625FGPUKBEC
(TX-RXEAILIC855)

Pin No. |Port Name (/O Function
1 VREF || A/D converter,
D/A converter reference voltage input
2 AVCC || Power source input for A/D converter
3 PDA O | PLLIC data
4 PCK O | PLLIC clock
5 PEN O | PLLIC enable
6 DEN1 O | DDS IC1 enable
7 DEN2 O | DDS IC2 enable
8 VCO1 O | VCO1 changeover instruction
9 VCO2 O | VCO2 changeover instruction
10 uL I | Unlock detect
11 VEN O | VGS-1 enable output
12 VRST O | VGS-1 reset output
13 BYTE || External data bus change input
14 CNVSS || Processor mode change input
15 VPLY I | VGS-1 PLAY input
16 VBSY I | VGS-1 BUSY input
17 RESET | | Resetinput
18 XOUT O | Main clock output
19 VSS I | GND
20 XIN || Main clock input
21 VCC1 | Power supply input
22 NMI I | NC
23 BKC | Decrease voltage interruption input
24 BOVR || Overvoltage interruption input
25 STPC | Return interruption input by serial data
26 BSFT O | Reserve
27 BEEP O | Beep encode output
28 AGCSW | O | AGC voltage discharge control
29 TONE O | Side tone encode output
30,31 NC I | NC
32 DATA O | Common serial data output
33 CLK O | Common serial data input
34 RXD2 I | Common serial data input for ALE unit
35 TXD2 O | Common serial data output for ALE unit
36 TXD1 O | Serial data output (PC command)
37 VCC1 | Power supply input
38 RXD1 | | Serial data input (PC command / GPS)
39 VSS I | GND
40 WCLK || Serial clock input for flash ROM
41 WBSY O | BUSY input for flash ROM
42 TXDO O | Serial data output (To panel MCU)

EHS | WOA |EN/ET I B
1 VREF A | PR RAE,
ORI 0 2 L P A
2 AVCC B | AT BB A TR A
3 PDA Hrds | PLL ICHHRE
4 PCK Hrih | PLL ICHHh
5 PEN s | PLLICKIH
6 DEN1 Hrih | DDS IC1UEH
7 DEN2 Hrds | DDS IC2/3
8 VCO1 itk | VCOlR iR
9 VCO2 itk | VCO2REHdg R
10 UL HIA | RPN
11 VEN | VGS-1J3 ikt
12 VRST | VGS-14 ikt
13 BYTE B | AMEREHE LR T A
14 CNVSS | %A | AbF & o e A
15 VPLY B | VGS-14% it A
16 VBSY I | VGS-1Z i A
17 RESET | fa A | EfifiA
18 XOUT | it | FEW#hda
19 AN A | GND
20 XIN i | ERpEA
21 VCC1 WA | HEEEA
22 NMI WA | RERE
23 BKC A | FEEH WA
24 BOVR A | TR A
25 STPC A | I ER AT RO R (B A
26 BSFT s | e
27 BEEP Wy | B i
28 AGCSW | it | AGCHL i #2541
29 TONE Bk | 00 G
30,31 | NC A | R
32 DATA Wy | AR AT R
33 CLK S| AT RO A
34 RXD2 fiA | T ALES IR I B AT B i A
35 TXD2 fd | AT ALES T8 R AT Ao f b
36 TXD1 s | B fTEdEE L GRS
37 VCC1 A | A
38 RXD1 A | BT A GG 4 /GPS)
39 VSS WA | GND
40 WCLK | fwA | T INAFROMI ER AT B A
41 WBSY | AT INTEROMAY AT A
42 TXDO frdh | BATERRE (RHARMCU)
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Pin No. |Port Name |1/O Function EHS | mOR | \/EH b/

43 RXDO | | Serial data input (From panel MCU) 43 RXDO | BATEGER A CEEmARMCU)

44 RBK O | RF blanking control 44 RBK it | REVH B

45 ABK O | Audio blanking control 45 ABK i | AN R

46 AMU O | Audio mute control 46 AMU T | A

47 TXC O | Transmission power supply control 47 TXC il | R STE TR

48 CKY O | Transmission power output control 48 CKY il | RS Th Ry H

49 MMU2 O | DI audio mute control 49 MMU2 | %t | DIFFA 3 6l

50 MMU1 O | Microphone audio mute control 50 MMU1 W | 22 v X e A

51 SELC O | SELCALL power source ON/OFF control 51 SELC | EEREN H YR TS/ e A

52 WEPM | I | EPM input for flash ROM 52 WEPM | fii A | FIFIN7EROMIYEPMIR A

53 NC 0 | NC 53 NC i | R

54~56 | IENT~IEN3 | O | A/D converter IC (TX-RX unit) enable 54~56 | IENI~IEN3 | %t | #iEU#E1C (TX-RXH0) B H

57 IEN4 O | Expansion I/O IC (TX-RX unit) enable 57 IEN4 Wi | ¥REL/0 IC (TX-RXH0) Ji A

58 REN O | Expansion I/O IC (TX-RX unit) enable 58 REN i | PUREL/0 IC (TX-RXH0) B H

59,60 | NC O | NC 59,60 NC Wil | RiEE

61 WCE | | WCE input for flash ROM 61 WCE WA | AT INFEROMBWCESi A

62 PSENSE | | | NC 62 PSENSE | fii\ | Kz

63 VOXS O | VOX circuit changeover data output control 63 VOXS i | VOXH, 8% 56 e 500 S H 1 i

64 VOXO I | VOX transmission instruction 64 VOXO WA | VOX&EHETR

65 TTI I | TT signal input (For Auto antenna tuner) 65 TTI WA | TMESHEA (T ESIREHER

66 TSI I | TS signal input (For Auto antenna tuner) 66 TSI WA | TSEEHMA HTH I RLEE )

67 TTO O | TT signal output (For Auto antenna tuner) 67 TTO Wi | TMESHE T ESIREIHER)

68 TSO O | TS signal output (For Auto antenna tuner) 68 TSO it | TS{EEHH UHT H 3 REHE )

69 NC 0 | NC 69 NC i | R

70 KEY I | CW key input 70 KEY A | CWhEA

71 DPTT | DATA PTT input 71 DPTT A | BHEPTTHI A

72~74 | AUXT~AUX3 | 1/O | Programmable AUX terminal 1~3 72~74 | AUXI-AUXS |GA/GH | AT9RARAUXEF1~3

75 FSL | | Detection input of FSK 75 FSL B | FSKR MG A

76 SELADJ | O | Center frequency adjustment control 76 SELADJ | fH | FSKIJEH AR w5 1 O A 28 1
of FSK modem il

77 SELRX | | SELCALL receive data input 77 SELRX | A | BEFEME I ICHO i A

78 SELTX O | SELCALL transmit data output 78 SELTX B | RN & BB R

79 FEN O | Expansion I/O IC (Final unit) enable 79 FEN il | 97RB1/0 1C (Final®o0) &

80 PSC O | Power switch control 80 PSC | RO EE ]

81~84 | TYPO~TYP3 | | | Destination port 0~3 81~84 | TYPO~TYP3 | iy A | H¥im=0~3

85 VCC2 I | Power supply input 85 VCC2 WA | EEHA

86 NC 0 | NC 86 NC i | R

87 VSS I | GND 87 VSS fiA | GND

88 EEN O | EEPROM enable 88 EEN kit | EEPROMJE R

89 EDA | | EEPROM data input 89 EDA i A | EEPROM#Ha4 A

90 ECK O | EEPROM clock output 90 ECK it | EEPROME 4

91 ESI O | EEPROM data output 91 ESI fird | EEPROMEE fi i

92 CTS2 || ALE unit flow control input 92 CTS2 i\ | ALESICH A=l A

93 RTS2 O | ALE unit flow control output 93 RTS2 it | ALEFRICIR B2 ik H

a1
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SEMICONDUCTOR DATA / S {k &7

Pin No. |Port Name (/O Function

94 APTT | PTT instruction input from ALE

95 AAMU | | Reserve

96 FSINT | FSK signal reception interruption input

97 PWS | Power switch line input

98 IGN || Ignition sense input

99 AMMU I | Reserve

100 ADCD I | ALE detect input

101 ABSY I | ALE BUSY input

102 ARST O | ALE reset output

103 BIO I/O | Reserve

104 BAUD O | ALE unit baud rate change

105 ASQC O | Squelch state notification to ALE unit

106 ASENS || ALE unit attach judgement

107 ALE1 | | Reserve

108 SCR O | Scrambler ON/OFF

109 SCRT O | Scrambler circuit connection
(transmission system) control

110 SCRR O | Scrambler circuit connection
(reception system) control

11 VGSRREC | O | VGS-1 recording route connection
(reception system) control

112 VGSTREC | O | VGS-1 recording route connection
(transmission system) control

113 VGSTPLY | O | VGS-1 playing route connection
(transmission system) control

114 ALEMOD | O | ALE voice modulation route
connection control

115 EMRMOD | O | Background Tone modulation route
connection control

116 CODE1 O | Scrambler code setting 1

117 CODE2 O | Scrambler code setting 2

118 CODE4 O | Scrambler code setting 4

119 CODES8 O | Scrambler code setting 8

120 SM | | S-meter voltage input

121 FIL1 | | Option filter installed and classification
judgement voltage input

122,123 | TH2, TH1 | Final unit temperature detection
voltage input 2, 1

124 VSF | Forward signal voltage input

125,126 | NC I | NC

127 AVSS I | GND

128 NC I | NC

EHS | WOA |EN/ET I B

94 APTT A | REALEWPTTIE /RHNA

95 AAMU | fA | HiH

96 FSINT | %A | FSKA5E b i A

97 PWS A | FLIE RO PR A

98 IGN A | S AR SRR A

99 AMMU | fiA | 88

100 ADCD A | ALEK % A

101 ABSY A | ALEZHA

102 ARST Witk | ALES {4

103 BIO i\l | TR

104 BAUD | #iithi | ALESA GRS T B

105 ASQC Hd | [ ALES G A E ek 2

106 ASENS | #iA | ALE 525 )

107 ALE1 WA | Wi

108 SCR | PRAER TFIS /5

109 SCRT iy | PO PR R CR SRS

110 SCRR Wit | POAAR R KRR GRICRSD

111 VGSRREC | #ith | VGS-138 MLk (EIARS)
1l

112 VGSTREC | #ith | VGS-138 MLk (K 25
1l

113 VGSTPLY | #iith | VGS-1HF M &k (R RS0
il

114 ALEMOD | fiith | ALEE 398 Hi 5K 2 s 51

115 EMRMOD | ity | 5 58 8 il i 2 He 45 1

116 CODE1 | %ith | #ESs i &1

117 CODE2 | %ith | #hesdstisix &2

118 CODE4 | %iith | #hesigs ik 4

119 CODES8 | %ijth | #esids ik s

120 SM M| fETREREERA

121 FIL1 BN | U I s M A R 4
F, i A

122,123 | TH2, TH1 | %j A | Final® 0I5 &R E 5 A2, 1

124 VSF A | RIS S A

125,126 | NC WA | RERE

127 AVSS WA | GND

128 NC A | R
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2. Extended 1/0O Port
2-1. TX-RX unit IC1: BU2099FV

Pin No. | Port Name | Pin Name Function Active level Condition
6 Qo BPF4 4.1~7.5MHz BPF L L: Selection
7 Q1 BPF5 7.5~10.5MHz BPF L L: Selection
8 Q2 BPF6 10.5~14.5MHz BPF L L: Selection
9 Q3 BPF3 2.5~4.1MHz BPF L L: Selection
10 Q4 BPF1 30k~1.605MHz BPF L L: Selection
11 Q5 BPF7 14.5~21.5MHz BPF L L: Selection
12 Q6 BPF8 21.5~30MHz BPF L L: Selection
13 Q7 BPF2 1.605~2.5MHz BPF L L: Selection
14 Q8 FANH Fan motor control L L: High speed
15 Q9 FANL Fan motor control L L: Low speed
16 Q10 ATT Attenuator ON/OFF H H: Attenuator ON
17 Q11 Pre Preamp ON/OFF H H: Preamp ON

2-2. TX-RX unit IC421: BU2099FV

Pin No. | Port Name | Pin Name Function Active level Condition
6 Qo TXEQ Equalizer for transmission (High boost) H H: Mic High Boost ON
7 Q1 FSKS FSK Key route changeover (Enable/Disable of RTK) H H: Selcall functional OFF
8 Q2 SCC NC L
9 Q3 AMC Power source of AM mode detection output L L: AM mode
10 Q4 OP500 IF filter passing loss compensation L L: CW filter selection
11 Q5 AGCSLOW | AGC time constant changeover H H: AGC slow
12 Q6 AGCOFF AGC circuit OFF/ON H H: AGC reference adjustment mode
13 Q7 5DSW VGS-1/ GPS unit power source ON/OFF H H: VGS-1/GPS unit is used
14 Q8 ALESDSW | ALE power source ON/OFF H H: ALE is used
15 Q9 FILT3 IF Filter 3 selection L L: Option filter selection
16 Q10 FILT2 IF Filter 2 selection L L: Built-in SSB filter selection
17 Q111 FILT? IF Filter 1 selection L L: Built-in AM filter selection

2-3. FINAL unit IC3: BU2099FV

Pin No. | Port Name | Pin Name Function Active level Condition
6 Qo NC
7 Q1 NC
8 Q2 NC
9 Qs NC
10 Q4 NC
11 Qb LPF1 1.605~2.5MHz LPF L L: Selection
12 Q6 LPF2 2.5~3.45MHz LPF L L: Selection
13 Q7 LPF3 3.45~5.5MHz LPF L L: Selection
14 Q8 LPF4 5.5~8.2MHz LPF L L: Selection
15 Q9 LPF5 8.2~12.1MHz LPF L L: Selection
16 Q10 LPF6 12.1~18.1MHz LPF L L: Selection
17 Q1 LPF7 18.1~30.0MHz LPF L L: Selection
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2. ¥ B1/0%0
2-1. TX-RXEJTIC1: BU2099FV

EMS |wmOBW | EHAMR I EE HiERF 7
6 Q0 BPF4 4.1~7.5MHz BPF L L: ¥
7 Q1 BPF5 7.5~10.5MHz BPF L L: %
8 Q2 BPF6 10.5~14.5MHz BPF L L: #f%
9 Q3 BPF3 2.5~4.1MHz BPF L L: Jed
10 Q4 BPF1 30k~1.605MHz BPF L L: fift
11 Qs BPF7 14.5~21.5MHz BPF L L: fiff
12 Q6 BPF8 21.5~30MHz BPF L L: %
13 Q7 BPF2 1.605~2.5MHz BPF L L: d%
14 Q8 FANH IR L 5 42 7] L L:
15 | Q9 FANL AU E s ] L L: {5
16 Q10 ATT FI A IR/ H H: gt e
17 Q11 Pre [IESON SNV H H: i gk &5
2-2. TX-RXEJLIC421: BU2099FV
EHS |wOBHK | EHAR I & WiEETE 7 N
6 Q0 TXEQ TR W& (R iehE) H H: 220 K E e e 1 5
7 Q1 FSKS FSK s 2R 56 4 (RTKJA /25 ) H H: PEFEITIY Ty i 56 P4
8 Q2 scc KB L
9 Q3 AMC AMBEL A 14 174 FEL IR L L: AMAER
10 Q4 OP500 PRI A o R FE R L L: EFCWIEN &%
11 Q5 AGCSLOW | AGCIN i $ic i 4 H H: AGC1# 3
12 Q6 AGCOFF | AGCHL& /)3 H H: AGCHEVERE B
13 Q7 5DSW VGS-1/GPSH L HLIE FF iR/ K M H H: {fi HVGS-1/GPS#t
14 | Q8 ALESDSW | ALEHLJE JFiS /5] H H: ffi fJALE
15 Q9 FILT3 TEFF R AR A 3 L L: PR s 25 e
16 Q10 FILT2 TEFE R DR 45 2 L L: PEFE P SSBUED: &
17 | Q11 FILT1 Ve b R e 1 L L: PEFFN B AMIE 7%
2-3. FINALEITIC3: BU2099FV
EMS |HmOBW | EHAMR I g HiERF ® &
6 QO NC
7 Q1 NC
8 Q2 NC
9 Q3 NC
10 Q4 NC
11 Qs LPF1 1.605~2.5MHz LPF L L: fift
12 Q6 LPF2 2.5~3.45MHz LPF L L: %
13 Q7 LPF3 3.45~5.5MHz LPF L L: %
14 Q8 LPF4 5.5~8.2MHz LPF L L: %
15 Q9 LPF5 8.2~12.1MHz LPF L L: fift
16 Q10 LPF6 12.1~18.1MHz LPF L L: Jed
17 Q11 LPF7 18.1~30.0MHz LPF L L: BE#
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3. Panel Microcomputer:
30302MAP150GU (Display unit IC3)

3. ERRAL IR ER:
30302MAP150GU (Display#JTIC3)

Pin No. | Port Name [1/0 Function EHS | IwORFR |88 I
1~4 NC O | NC 1~4 NC fy | R
5 SHIFT 0| NC 5 SHIFT | i | AR
6 BYTE | | External data bus changeover input 6 BYTE i | ANEEOE B A A
7 CNVSS | | Processor mode changeover input 7 CNVSS | %A | A3 s s Xt A
8,9 NC O | NC 8,9 NC Wy | R
10 RST | | Resetinput 10 RST A | EArkA
11 XOUT O | Main clock output (14.7456MHz) 11 XOUT Hids | ER R E (14.7456MHz)
12 VSS I | GND 12 AN A | GND
13 XIN I | Main clock input (14.7456MHz) 13 XIN WA | ERTEMEA (14.7456MHz)
14 VCC1 | | Power source input 14 VCC1 i | HLIEHA
15 NMI I | NMI interruption input 15 NMI | NMIF WA
16 BLC2 O | MIC backlight control 16 BLC2 i | E R EEH
17 BLC1 O | Key & LCD backlight control 17 BLC1 Wi | et RLCD G
18 DIMM O | Dimmer control 18 DIMM il | SR
19 GRE O | LED green 19 GRE it | BLED
20 RED O | LEDred 20 RED fid | 4LBLED
21 NC O | NC 21 NC oy | R
22 LCK O | LCD serial clock 22 LCK il | LCDERATH B0
23 LDT O | LCD serial data 23 LDT B | LCDE AT
24 LCS O | LCD chip select 24 LCS it | LCDits ik
25 LRES O | LCD reset 25 LRES il | LCDEA
26 NC O | NC 26 NC fy | R
27 RXD2 | | Serial data input (From main MCU) 27 RXD2 A | BATEGER A CGEH FEMCU)
28 TXD2 O | Serial data output (To main MCU) 28 TXD2 idy | BRATEGERH (2 EMCU)
29 PTT/TXD1| O | NMI interruption input 29 PTT/TXD1 | ity | NMIH Wi A
30 NC I | NC 30 NC A | R
31 DM I/0 | MIC keypad detection control 31 DM A | 22 T R A A
32,33 | NC I | NC 32,33 | NC BN | R
34 RXDO | | Serial data input (Communication 34 RXDO AN | BATEIER A
with microphone connector) (55 22 T W e Al 17)
35~59 | NC O | NC 35~59 | NC Wy | R
60 VCC2 | | Power source input 60 VCC2 | HEERA
61 NC O | NC 61 NC oy | R
62 VSS I | GND 62 AN A | GND
63~82 | NC O | NC 63~82 | NC Wil | RiEHE
83 S10 I | Front panel key (v) 83 S10 A | BUTHIAREHE (V)
84 S9 I | Front panel key () 84 S9 A | BUTHIAREHE ()
85 S8 | | Front panel key (m) 85 S8 | T AR A (m)
86 S7 I | Front panel key (D>) 86 S7 | HTE AR FiEE (D>)
87 S6 I | Front panel key (<C) 87 S6 WA | RUTAREREE (<O)
88 S5 | | Front panel key (B) 88 S5 Y| BT AR EE (B)
89 S4 | | Front panel key (A) 89 S4 BN | AT AR (A)
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Pin No. |Port Name [1/O Function EWS | wWOBR | aNEL I g
90 S3 | | Front panel key (a) 90 S3 A | BRI (A)
91 S2 | | Front panel key (¥) 91 S2 WA | AR (%)
92 S1 | | Front panel key (&) 92 S1 | HTTEAR T (R)
93 NC O | NC 93 NC Wy | R
94 AVSS | | GND 94 AVSS A | GND
95 NC O | NC 95 NC W | KR
96 VREF | | AD converter reference power source 96 VREF BN | BB e I H
97 AVCC | | Power source input (Analog) 97 AVCC WA | RUREA (B
98~100| NC O | NC 98~100 | NC W | R
4. DDS: AD9835BRUZ (TX-RX unit IC701,702)
4-1. Block Diagram / FiE
DVDD DGND AVDD AGND REFOUT FS ADJUST REFIN
O
MCLK O
FULL-SCALE
ﬂ PHASE 12 cos
ACCUMULATOR ROM > ) IOUT
(32 BIT)
- PHASEO REG
PHASE1 REG MUX
b t PHASE2 REG
PHASE3 REG
1 i SYNC
16-BIT DATA REGISTER .
MSB LSB
DEFER REGISTER SELSRC
CONTROL REGISTER
PSEL
FSELECT/PSEL REGISTER k
| SERIAL REGISTER |
FSYNC  SCLK SD\;TA PSELO PSEL1
5. FSK Tone Decoder / FSKE AL EE: NJM2211M (TX-RX unit IC865)
5-1. Terminal Connection / i%FiZiE 5-2. Block Diagram / A1
Loop Ref FSK
Timing Timing gDet Voltage Comp
rCapacitor—| Resistor Output Output NC Input Loop Data
[ [6 [e] [ [o] [5] [+]
[ ¢-DET D D: gilt(put
VCO Internal o
L Reference g Preamp
L oop | | © o
gDet g FSK V€O
v E Input P
) | 5 4 23
Signal Quad 55\ Y " Lock
38 ¢-DET |—1 Detect
J00 Lock Lock
Detect Detect
Filter Comp

Ll L [ [ed

V+ Input
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sk New Parts. A indicates safety critical components. L : Scandinavia K : USA P : Canada
Parts without Parts No. are not supplied. Y : PX (Far East, Hawaii) T : England E : Europe
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Y : AAFES (Europe) X : Australia M : Other Areas
Teile ohne Parts No. werden nicht geliefert.
TK-90 (Y52-3290-20)
FINAL UNIT (X45-3780-20)
Ref. No. |Address I';‘:r‘{‘; Parts No. Description Eﬁ?t?‘olﬁ Ref. No. |Address I';‘:r‘{‘; Parts No. Description l?;?(‘]'l"
TK-90 FINAL UNIT (X45-3780-20)
1 1B sk | AD1-2199-02 METALLIC CABINET (TOP) C1 €92-0777-05 ELECTRO 1000UF  25WV
2 2A s | A01-2200-02 METALLIC CABINET (BOTTOM) C2 % | CDO4AAHTE4A7IM ELECTRO 470UF  25WV
3 3A sk | AB2-1125-03 PANEL ASSY C3 €91-2691-05 CERAMIC ~ 470PF  250WV
ca €92-0777-05 ELECTRO 1000UF  25WV
5 3A sk | B43-1186-04 BADGE €56 % | CDO4AH1E471M ELECTRO 470UF  25WV
6 1D s | B62-1866-00 INSTRUCTION MANUAL
c10 CK73GB1H103K CHIPC 0.010UF K
8 2B £04-0167-05 RF COAXIAL RECEPTACLE (M) C11,12 CC73FCH1H820J CHIPC 82PF J
9 2B £23-1164-04 EARTH LUG (ANT) C13,14 CK73FBTH103K CHIPC 0.010UF K
10 2C E30-3489-05 DC CORD ACCESSORY C15 CK73FB1E104K CHIPC 0.10UF K
E37-0877-05 COAXIAL CABLE (DRIVE) C16 CK73GB1H102K CHIPC 1000PF K
E37-0881-05 COAXIAL CABLE (RAT)
c17 CK73FB1E104K CHIPC 0.10UF K
- s | E37-1227-05 LEAD WIRE WITH CONNECTOR (DISP-TXRX) c18 CK73GB1H102K CHIPC 1000PF K
14 1B sk | E37-1228-05 LEAD WIRE WITH CONNECTOR (AT) C19-22 CK73FBTH103K CHIPC 0.010UF K
s | E37-1229-05 FLAT CABLE (FINAL-TXRX) C23,24 CC73FCHTH221J CHIPC 220PF  J
- sk | E37-1230-05 LEAD WIRE WITH CONNECTOR (FINAL-TXRX) C25 CK73GB1H102K CHIPC 1000PF K
17 3B sk | E37-1231-05 LEAD WIRE WITH CONNECTOR (SPEAKER)
C26 CK73FB1E104K CHIPC 0.10UF K
20 B F07-1874-05 COVER (FAN) C27 CK73GB1H102K CHIPC 1000PF K
21 3A sk | F07-1905-01 COVER (DUST FILTER) 28,29 CK73FB1E104K CHIPC 0.10UF K
22 1B,2B F09-0478-05 FANMOTOR C30 CK73FBTH103K CHIPC 0.010UF K
23 2B sk | F15-1013-04 SHIELDING PLATE €31 CM73F2H102J CHIPC 1000PF  J
24 2C sk | F52-0038-05 FUSE (BLADE TYPE) (4A)
£32-39 €93-0716-05 CHIPC 3300PF K
25 2C F52-0044-05 FUSE (BLADE TYPE) (25A/32V) C42 CM73F2H151J CHIPC 150PF  J
Ca4 CK73GB1H102K CHIPC 1000PF K
21 2B (02-0896-04 FLAT SPRING (FINAL) C45 CK73FB1E104K CHIPC 0.10UF K
28 2A3A (10-1635-04 FIBROUS SHEET C46 % | CE32CL1E330M CHIP EL 33UF 25\WV
30 3A s | G13-2120-04 CUSHION (LCD FRAME)
31 3B sk | G13-2121-04 CUSHION (SPEAKER) c47 CK73FB1E104K CHIPC 0.10UF K
32 B s | G13-2127-04 CUSHION (EXT SP) C48 CK73GB1H102K CHIPC 1000PF K
C49-51 CK73FB1E104K CHIPC 0.10UF K
33 B s | G13-2160-05 CONDUCTIVE CUSHION (CABINET) 52,53 (€93-0553-05 CHIPC 3.0PF C
34 3A sk | G53-1698-03 PACKING (PANEL) C54 CC73GCH1H221J CHIPC 220PF  J
36 3B J02-0441-05 FOOT C55 CC73GCH1H470J CHIPC 47PF J
37 2C s | J02-1302-04 FooT ACCESSORY C56 CC73FCHTH560J CHIPC 56PF J
38 3B J19-5464-13 HOLDER (SPEAKER) C57 CC73GCH1H221J CHIPC 220PF  J
J61-0307-05 BAND (TXRX) C58 CK73GB1H103K CHIPC 0.010UF K
€59 CC73GCHTH121J CHIPC 120PF  J
41 3A s | K29-9362-02 KEY TOP
60 CC73GCH1H560J CHIPC 56PF J
A 1B sk | N09-2477-05 SEMS SCREW Ce1 % | CE32CLTHR47M CHIP EL 0.47UF  50WV
B 1B N15-1040-48 FLAT WASHER 62 CM73F2H561J CHIPC 560PF  J
C 2A2B | s | N32-3006-48 FLAT HEAD MACHINE SCREW 63 CK73FB1E104K CHIPC 0.10UF K
D 3A1B | sk | N33-3006-43 OVAL HEAD MACHINE SCREW C64 CK73GB1H102K CHIPC 1000PF K
E 3A s | N35-3008-43 BINDING HEAD MACHINE SCREW
C65 CK73FBTH103K CHIPC 0.010UF K
F 1B N35-4010-48 BINDING HEAD MACHINE SCREW (C66-68 CK73FB1E104K CHIPC 0.10UF K
G 1B sk | N66-2610-48 PAN HEAD SEMS SCREW 69,70 % | CE32CL1V100M CHIP EL 10UF 35WV
H 3B N67-2608-48 PAN HEAD SEMS SCREW C71,72 CK73FB1E104K CHIPC 0.10UF K
J 3A3B | sk | N82-2608-48 BINDING HEAD TAPTITE SCREW C73,74 % | CE32CL1V100M CHIP EL 10UF 35WV
K 3B N87-2606-48 BRAZIER HEAD TAPTITE SCREW
C75 CK73FB1E104K CHIPC 0.10UF K
L 1A2A28 N87-2608-48 BRAZIER HEAD TAPTITE SCREW C76 CK73GB1H103K CHIPC 0.010UF K
c77 CK73GB1H102K CHIPC 1000PF K
45 3B T07-0757-05 SPEAKER C78 CK73GB1H103K CHIPC 0.010UF K
C79 CK73GB1H102K CHIPC 1000PF K
(80,81 CK73GB1H103K CHIPC 0.010UF K
82 CK73FB1E104K CHIPC 0.10UF K
€101 CM73F2H102J CHIPC 1000PF  J
C103 CCA5FSL2H221JN CERAMIC ~ 220PF  J
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Ref. No. |Address y:rg Parts No. Description l?;?(‘]'l" Ref. No. |Address y:r‘g Parts No. Description l?:l?:]ll-l
105,106 CM73F2H102J CHIPC 1000PF J C714 CK73FB1H103K CHIPC 0.010UF K
c107 CM73F2H681J CHIPC 680PF J TC1 €05-0370-05 CERAMIC TRIMMER CAPACITOR
C108 CC45FSL2H101JN CERAMIC 100PF J
C109 CM73F2H821J CHIPC 820PF J CN1,2 E04-0154-05 PIN SOCKET
C114 CK73FBTH103K CHIPC 0.010UF K CN3 sk | E41-0933-05 PIN ASSY

CN4 % | E41-1391-05 FLAT CABLE CONNECTOR

C201 CM73F2H821J CHIPC 820PF J CN6 E41-0927-05 PIN ASSY
C202 CC45FSL2H181UN CERAMIC 180PF J CN9 % | E23-1310-05 TEST TERMINAL
203,204 CM73F2H821J CHIPC 820PF J
C205 CM73F2H561J CHIPC 560PF J W1 % | E37-1275-05 PROCESSED LEAD WIRE (ANTENNA)
(206,207 CC45FSL2H391JN CERAMIC 390PF J W2 2B E37-1224-05 LEAD WIRE WITH CONNECTOR (DC IN)
C214 CK73FBTH103K CHIPC 0.010UF K F3 3A sk | F52-0038-05 FUSE (BLADE TYPE) (4A/32V)
€301 CC45FSL2H471IN CERAMIC 470PF J F1 F53-0328-05 FUSE (5A)
€302 (93-0572-05 CHIPC 100PF J F2 sk [ F53-0391-05 FUSE (UL,CSA) (10A 60V)
C303 CM73F2H821J CHIPC 820PF J
€305 CC45FSL2H331JN CERAMIC 330PF J CN7.8 J13-0410-05 FUSE HOLDER
€307 CC45FSL2H331JN CERAMIC 330PF J sk [ 192-0104-05 TROIDAL CORE
C308 CC45FSL2H271IN CERAMIC 270PF J % | 192-0107-05 TROIDAL CORE
£309,310 CC45FSL2H391JN CERAMIC 390PF J - sk [192-0108-05 TROIDAL CORE
C311 CC45FSL2H221IN CERAMIC 220PF J L1 1.39-1483-05 TOROIDAL COIL
C314 CK73FBTH103K CHIPC 0.010UF K L2 1.39-1257-05 TOROIDAL COIL
C401 CC45FSL2H391JN CERAMIC 390PF J L3 1.39-1450-05 TOROIDAL COIL
C403 (93-0569-05 CHIPC 56PF J L4 1.39-0480-15 TOROIDAL COIL
C405 CC45FSL2H331JN CERAMIC 330PF J L5 139-1252-15 TOROIDAL COIL
C406 CC45FSL2H271IN CERAMIC 270PF J L6 1.33-0651-05 CHOKE COIL
C407 CC45FSL2H151JN CERAMIC 150PF J L7 1.33-0625-15 TOROIDAL COIL
C408 CC45FSL2H271JN CERAMIC 270PF J L8 1.39-0480-15 TOROIDAL COIL
C409 CC45FSL2H181JN CERAMIC 180PF J L 141-2285-33 SMALL FIXED INDUCTOR (0.22UH)
C410 CC45FSL2H331JN CERAMIC 330PF J 112 L41-4785-33 SMALL FIXED INDUCTOR (0.47UH)
C412 CC45FSL2H121UN CERAMIC 120PF J 13-19 192-0445-05 CHIP FERRITE
C414 CK73FBTH103K CHIPC 0.010UF K 120,21 sk [ 141-1025-27 SMALL FIXED INDUCTOR (1000UH)
€501 CC45FSL2H271JN CERAMIC 270PF J 122 sk [ 141-2785-09 SMALL FIXED INDUCTOR (270NH)
€502 (93-0566-05 CHIPC 33PF J 123 141-4705-33 SMALL FIXED INDUCTOR (47UH)
C504 CC45FSL2H271JN CERAMIC 270PF J 124,25 192-0131-05 CHIP FERRITE
C505 CC45FSL2H181UN CERAMIC 180PF J 126 141-4795-33 SMALL FIXED INDUCTOR (4.7UH)
(506,507 (93-0568-05 CHIPC 47PF J 127,28 192-0131-05 CHIP FERRITE
C508 CC45FSL2H331JN CERAMIC 330PF J 129 sk [ 133-1990-05 CHOKE COIL
€509 (93-0567-05 CHIPC 39PF J 130,31 192-0131-05 CHIP FERRITE
C510 CC45FSL2H101JN CERAMIC 100PF J 132 192-0445-05 CHIP FERRITE
C511 (93-0572-05 CHIPC 100PF J L101 % | L39-1500-05 TOROIDAL COIL
C512 CC45FSL2H151JN CERAMIC 150PF J L102 1.39-0459-05 TOROIDAL COIL
C514 CK73FBTH103K CHIPC 0.010UF K L104 L41-4705-33 SMALL FIXED INDUCTOR (47UH)
€601 CC45FSL2H121JN CERAMIC 120PF J 1201 1.39-0459-05 TOROIDAL COIL
£602 (93-0558-05 CHIPC 8.0PF D 1202 sk [L39-1501-05 TOROIDAL COIL
€603 CC45FSL2H121UN CERAMIC 120PF J 204 141-4705-33 SMALL FIXED INDUCTOR (47UH)
C604 (93-0572-05 CHIPC 100PF J 1301 sk [ L39-1502-05 TOROIDAL COIL
C606 (93-0571-05 CHIPC 82PF J 1302 139-1457-05 TOROIDAL COIL
€607 CC45FSL2H151IN CERAMIC 150PF J 1303 % | L39-1504-05 TOROIDAL COIL
C609 (93-0572-05 CHIPC 100PF J 1304 L41-4705-33 SMALL FIXED INDUCTOR (47UH)
C610 (93-0566-05 CHIPC 33PF J 1401 1.39-1223-05 TOROIDAL COIL
C612 (93-0569-05 CHIPC 56PF J L1402 1.39-1258-05 TOROIDAL COIL
C613 (93-0571-05 CHIPC 82PF J L1403 139-1221-05 TOROIDAL COIL
C614 CK73FBTH103K CHIPC 0.010UF K L404 141-4705-33 SMALL FIXED INDUCTOR (47UH)
C701 CC45FSL2H101JN CERAMIC 100PF J 1501 sk [ L39-1503-05 TOROIDAL COIL
C702 (93-0563-05 CHIPC 18PF J 1502 1.39-1221-05 TOROIDAL COIL
C704 CC45FSL2H151JN CERAMIC 150PF J 1503 1.34-1279-05 AIR-CORE COIL
C705 (93-0561-05 CHIPC 12PF J 1504 L41-4705-33 SMALL FIXED INDUCTOR (47UH)
C706 CC45FSL2HB680UN CERAMIC 68PF J 1601 1.39-1221-05 TOROIDAL COIL
C707 (93-0555-05 CHIPC 5.0PF C 1602 sk [ 134-4812-05 AIR-CORE COIL
(708,709 CC45FSL2H121JN CERAMIC 120PF J 1603 %k | 134-4813-05 AIR-CORE COIL
€710,711 (93-0564-05 CHIPC 22PF J 1604 L41-4705-33 SMALL FIXED INDUCTOR (47UH)
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Ref. No. |Address I';‘:r‘{‘; Parts No. Description Eﬁ?t?‘olﬁ Ref. No. |Address y:rg Parts No. Description l?:l?:]ll-l

L701 134-1281-05 AIR-CORE COIL D101 1SS355 DIODE

L702 1.34-1282-05 AIR-CORE COIL D201 15S355 DIODE

L703 134-1359-05 AIR-CORE COIL D301 15S355 DIODE

L704 141-3305-33 SMALL FIXED INDUCTOR (33UH) D401 15S355 DIODE

L705 192-0131-05 CHIP FERRITE D501 1SS355 DIODE

R1 sk | RS14DB3DR22J FL-PROOFRS 0.22 J 2w D601 1SS355 DIODE

R2 RS14DB3A4R7J FL-PROOFRS 4.7 J W D701 155355 DIODE

R3 3B sk [ R92-3615-05 METAL FILM RESISTOR (0.01 30W) IC1.2 % | TA7808SQ BI-POLAR IC

R11 RK73FB2B560J CHIPR 56 J 18w IC3 BU2099FV MQS-IC

R12 RK73FB2B472J CHIPR 47K J 1/8W Q1 3A RDO6HHF1 FET (PRE DRIVE)

R13,14 RK73FB2B561J CHIPR 560 J 1/8W 02,03 3A.3B RD16HHF1 FET (DRIVE)

R15 RK73GB2A562J CHIPR 56K J  1/10W Q4,05 3B 25C2879A(0,Y) TRANSISTOR (FINAL)

R16,17 RK73FB2B2R2J CHIPR 2.2 J 1/8W Q6 3A 25C3421-Q(Y) TRANSISTOR

R18,19 RK73FB2B561J CHIPR 560 J 18w Q7 %k | SI7445DP-E3 FET

R20 sk | RK73SB3A331J CHIPR 330 J 1w 08 DTC114EKA DIGITAL TRANSISTOR

R21 RK73FB2B472J CHIPR 47K J 1/8W Q9 sk | RN47A4-F TRANSISTOR

R22 RK73FB2B2R2J CHIPR 2.2 J 18w Q10-12 FMABA TRANSISTOR

R23 sk | RK73SB3A331J CHIPR 330 J 1w Q13 DTB113EK DIGITAL TRANSISTOR

R24 RK73FB2B472J CHIPR 47K J 1/8W TH1,2 s | NCP18XW153J0S THERMISTOR

R25 RK73FB2B2R2J CHIPR 2.2 J 1/8W

212-1021-05 INSULATING TUBE (D1)

R26 RK73FB2B391J CHIPR 390 J 1/8W

R27 RK73GB2A562J CHIPR 56K J  1/10W

R28 RK73FB2B391J CHIPR 390 J 1/8W

R29 RK73GB2A562J CHIPR 56K J  1/10W

R30,31 % | RK73SB3A5R6J CHPR 56 J 1w DISPLAY UNIT (X54-3560-20)
101 3B B11-1825-04 FILTER

R32,33 sk | RK73SB3A2R7J CHIPR 2.7 J 1w D7 B30-2151-05 LED (RED/GREEN)

R34 sk | RK73EB2E150J CHIPR 15 J 1/4W D8-19 B30-2281-05 LED (Y)

R35,36 sk | RK73SB3A5R6J CHIPR 56 J 1w ED1 3B B38-0914-05 LCD

R37,38 sk | RK73SB3A2R7J CHIPR 2.7 J 1w

R39 sk | RK73EB2E150J CHIPR 15 J 1/4W C4 CK73GB1H102K CHIPC 1000PF K
C7 CK73GB1H102K CHIPC 1000PF K

R40 RK73GB2A391J CHIPR 390 J 1/10W C9 CK73GB1H102K CHIPC 1000PF K

R41 RK73GB2A4R7J CHIPR 47 J 110w Cc1 CK73GB1H222K CHIPC 2200PF K

R42,43 sk | RK73PB2H270J CHIPR 27 J 1/2W C13 CK73GB1H104K CHIPC 0.10UF K

R44 RK73GB2A223J CHIPR 22K J 110w

R45 RK73GB2A103J CHIPR 10K J 1/10W C15 CK73GB1H102K CHIPC 1000PF K
C16-18 CC73GCHTH101J CHIPC 100PF J

R46 RK73GB2A562J CHIPR 56K J 1/10W C19 CK73GB1H102K CHIPC 1000PF K

R47 RK73GB2A822J CHIPR 82k J  1/10W C20 CK73GB1E105K CHIPC 1.0UF K

R48 RK73GB2A562J CHIPR 56K J 1/10W 21,22 CC73GCH1H101J CHIPC 100PF J

R49 RK73GB2A822J CHIPR 82k J  1/10W

R51-53 RK73GB2A101J CHIPR 100 J 1/10W €23 CK73GB1H104K CHIPC 0.10UF K
C24 CK73GB1H103K CHIPC 0.010UF K

R54-60 RK73GB2A470J CHIPR 47 J 1/10W C25 % | CE32CL1C100M CHIP EL 10UF 16WV

R61,62 RK73FB2B104J CHIPR 100K J  1/8W C26 CK73GB1E105K CHIPC 1.0UF K

R65,66 RK73EB2E000J CHIPR 0.0 J 1/4W C28 % | CE32CL1C100M CHIP EL 10UF 16WV

R67,68 RK73FB2B561J CHIPR 560 J 18w

R69 RK73FB2B560J CHIPR 56 J 1/8W C29 CK73GB1H102K CHIPC 1000PF K
C30 CK73GB1H104K CHIPC 0.10UF K

VR1-4 sk [ R32-0752-05 SEMI FIXED VARIABLE RESISTOR 31,32 CC73GCH1H100D CHIPC 10PF D
C33 CK73GB1H103K CHIPC 0.010UF K

K1 $51-1420-05 RELAY C34-37 CK73GB1H102K CHIPC 1000PF K

K101,102 S76-0423-05 RELAY

K201,202 $76-0423-05 RELAY (38,39 CK73GB1E105K CHIPC 1.0UF K

K301,302 S76-0423-05 RELAY C40 % | CE32CL1C100M CHIP EL 10UF 16WV

K401,402 $76-0423-05 RELAY o] CK73GB1E105K CHIPC 1.0UF K
C42-45 CK73GB1H103K CHIPC 0.010UF K

K501,502 $76-0423-05 RELAY C46 CC73GCH1H471J CHIPC 470PF J

K601,602 S76-0423-05 RELAY

K701,702 $51-1420-05 RELAY C47 CK73GB1H472K CHIPC 4700PF K

D1,2 sk | MA2B027(B) VARISTOR 102 3B E29-1202-04 INTER CONNECTOR

D3 DSA301LA DIODE CN1 % | E41-2077-05 PIN ASSY

D6,7 sk | 1SS348-F DIODE CN2 sk | E41-2559-05 PIN ASSY

D8 ZSH5MA27 SURGE ABSORBER NI 3B E58-0522-05 MODULAR JACK

D9 1SS355 DIODE

If a part reference number is listed in a shaded box, that part does not come with the PCB.
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103 3B J19-5467-03 HOLDER S1-11 % | S70-0896-05 TACT SWITCH
104 3B J21-8470-03 MOUNTING HARDWARE
105 3B sk [ J31-0558-05 COLLAR D1,2 sk |EDZ18B ZENER DIODE

D3-5 AVRM1608080MAA | VARISTOR
11,2 L41-1095-33 SMALL FIXED INDUCTOR (1.0UH) D6 DA221 DIODE
13 41-1005-27 SMALL FIXED INDUCTOR (10UH) IC1 XC6201P502PR MQS-IC
14,5 L41-1095-33 SMALL FIXED INDUCTOR (1.0UH) IC2 TC7WT125FUF MOS-IC
L6 41-1005-27 SMALL FIXED INDUCTOR (10UH)
189 L41-1005-27 SMALL FIXED INDUCTOR (10UH) IC3 % | 30302MAP150GU MICROCONTROLLER IC

IC4 LC75810T-8726 MQS-IC
X1 L77-1956-05 CRYSTAL RESONATOR (14.7456MHZ) IC5 S-80942CNNBGIC MOS-IC

Q2 DTC114EE DIGITAL TRANSISTOR
CP1,2 % | RK74GB1J102J CHIP-COM 1.0k J 1/16W Q4 DTC114EE DIGITAL TRANSISTOR
CP3-7 % | RK74GA1J101J CHIP-COM 100 J /16w
R1-6 RK73FB2B000J CHIPR 0.0 J o 1/8wW Q5 12A02CH TRANSISTOR
R7 RK73FB2B101J CHIPR 100 J /8w Q6,7 DTC144EE DIGITAL TRANSISTOR
R8-11 RK73FB2B000J CHIPR 0.0 J 18w Q9-14 DTC114EE DIGITAL TRANSISTOR

TH1 % | NCP18XH103J0S THERMISTOR
R12,13 RK73GB2A101J CHIPR 100 J 1/10W
R15 RK73FB2B391J CHIPR 390 J /8w
R17 RK73FB2B391J CHIPR 390 J 1/8W
R19 RK73FB2B391J CHIPR 390 J 1/8W
R20 RK73GB2A473J CHIP R 47K J 1/10W TX'RX UNIT (X57'7210'20)
R21 RK73GB2A102J CHIPR 10K J 1/10W C1 CC73GCH1H180J CHIPC 18PF J
R22 RK73GB2A101J CHIPR 100 J 110w C2 CK73GBTH102K CHIPC 1000PF K
R23 RK73GB2A000J CHIPR 0.0 J 1/10W C3 % | CDO4AHTE4A71M ELECTRO 470UF 25WV
R24 RK73GB2A102J CHIPR 106 J 110w C4 CC73GCH1H390J CHIPC 39PF J
R25 RK73GB2A472J CHIPR 47K J 1/10W C5 CK73GB1E105K CHIPC 1.0UF K
R27,28 RK73GB2A103J CHIPR 10K J 1/10W C6 CK73GB1H104K CHIPC 0.10UF K
R29 RK73FB2B821J CHIPR 820 J /8w C7 CC73GCH1H470J CHIPC 47PF J
R31 RK73GB2A333J CHIPR 33K J 1/10W C9 CK73GB1H104K CHIPC 0.10UF K
R32 RK73GB2A473J CHIPR 47K J o 1/10W C10 CC73GCH1HO70B CHIPC 7.0PF B
R33 RK73GB2A101J CHIPR 100 J 1/10W cn CC73GCH1H470J CHIPC 47PF J
R34,35 RK73GB2A473J CHIPR 47K J 1/10W C12 CK73GB1H104K CHIPC 0.10UF K
R37 RK73FB2B000J CHIPR 0.0 J /8w C13 CK73GB1H103K CHIPC 0.010UF K
R38 RK73GB2A000J CHIPR 0.0 J 1/10W C14 CK73EBTH104K CHIPC 0.10UF K
R39 RK73FB2B471J CHIPR 470 J /8w C15 CK73GBTH102K CHIPC 1000PF K
R40 RK73FB2B271J CHIPR 270 J 1/8W C16 CK73GB1H104K CHIPC 0.10UF K
R4 RK73GB2A471J CHIPR 470 J 1/10W c17 CK73EBTH104K CHIPC 0.10UF K
R42 RK73GB2A102J CHIPR 106 J  1/10W C18 CK73GB1H104K CHIPC 0.10UF K
R43 RK73GB2A473J CHIPR 47K J 1/10W C19 CK73GB1H103K CHIPC 0.010UF K
R44 RK73GB2A102J CHIPR 106 J  1/10W C20 CK73GB1H102K CHIPC 1000PF K
R45 RK73GB2A103J CHIPR 10K J 1/10W 21 CK73GB1H104K CHIPC 0.10UF K
R46-49 RK73GB2A474J CHIPR 470K J 1/10W €22 CK73GB1H103K CHIPC 0.010UF K
R50 RK73GB2A103J CHIPR 10K J o 1/10W €23 CC73GCH1H270J CHIPC 27PF J
R51 RK73GB2A101J CHIPR 100 J 1/10W C24 CK73GB1H102K CHIPC 1000PF K
R52 RK73GB2A102J CHIPR 106 J  1/10W C25 CK73GBTH103K CHIPC 0.010UF K
R53 RK73FB2B471J CHIPR 470 J 1/8W C26 CC73GCH1H150J CHIPC 15PF J
R54 RK73GB2A000J CHIPR 0.0 J 1/10W C27 % | CE32CL1C100M CHIP EL 10UF 16WV
R55 RK73FB2B151J CHIPR 150 J /8w C28 CK73GBTH103K CHIPC 0.010UF K
R58 RK73FB2B471J CHIPR 470 J 1/8W C29 CK73GB1H102K CHIPC 1000PF K
R59 RK73GB2A473J CHIPR 47K J 110w €30,31 CK73GB1H104K CHIPC 0.10UF K
R60 RK73FB2B151J CHIPR 150 J1/8W €32 CK73GB1E105K CHIPC 1.0UF K
R61 RK73FB2B471J CHIPR 470 J 1/8W €33 CK73GB1H102K CHIPC 1000PF K
R62 RK73FB2B151J CHIPR 150 J /8w C37 % | CC73GCH1H152J CHIPC 1500PF  J
R64 RK73FB2B471J CHIPR 470 J 1/8W C38 CK73GB1H104K CHIPC 0.10UF K
R65 RK73FB2B151J CHIPR 150 J /8w C39 %k | CC73GCH1H222J CHIPC 2200PF J
R66 RK73GB2A000J CHIPR 0.0 J 1/10W C40 % | CC73GCH1H152J CHIPC 1500PF J
R67 RK73GB2A271J CHIPR 270 J 1/10W C41-45 % | CC73GCH1H222J CHIPC 2200PF J
R70 RK73GB2A102J CHIPR 106 J  1/10W C46 % | CC73GCH1H122J CHIPC 1200PF  J
R71 RK73FB2B000J CHIPR 0.0 J 1/8W C47 CK73GB1H104K CHIPC 0.10UF K
R72-75 RK73GB2A472J CHIPR 47 J 110w C48 % | CC73GCH1H182J CHIPC 1800PF  J
R76 RK73GB2A103J CHIPR 10K J 1/10W C49 CK73GB1H104K CHIPC 0.10UF K
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C50 CC73GCH1H821J CHIPC 820PF J C124 CC73GCH1H060B CHIPC 6.0PF B
C51 CK73GB1H104K CHIPC 0.10UF K C125 CC73GCHTH151J CHIPC 150PF J
(52 CC73GCH1HB81J CHIPC 680PF J C126 CK73GB1H103K CHIPC 0.010UF K
€53 CK73GB1H104K CHIPC 0.10UF K C127 CC73GCHTH471J CHIPC 470PF J
C54 CC73GCH1H471J CHIPC 470PF J C128 CC73GCH1H180J CHIPC 18PF J
C55 CK73GB1H104K CHIPC 0.10UF K €129 CK73GB1H103K CHIPC 0.010UF K
C56 CC73GCHTH331J CHIPC 330PF J C130 CC73GCH1HB80J CHIPC 68PF J
C57 CK73GB1H104K CHIPC 0.10UF K 133,134 CK73GB1H103K CHIPC 0.010UF K
C58 CC73GCH1H221J CHIPC 220PF J C135 CK73GB1H104K CHIPC 0.10UF K
C59 CK73GB1H104K CHIPC 0.10UF K €137 CK73GB1H103K CHIPC 0.010UF K
C60 CC73GCH1H221J CHIPC 220PF J 138,139 CK73GB1H104K CHIPC 0.10UF K
C61 CC73GCHTH102J CHIPC 1000PF  J €142 CK73GB1H102K CHIPC 1000PF K
(62 sk | CC73GCH1H222J CHIPC 2200PF J C144,145 CK73GB1H102K CHIPC 1000PF K
(63-68 CC73GCHTH102J CHIPC 1000PF  J 146,147 CK73GB1H103K CHIPC 0.010UF K
C69 sk | CC73GCH1H152J CHIPC 1500PF J C148 CK73GB1H102K CHIPC 1000PF K
C70 CC73GCH1H560J CHIPC 56PF J C149 CK73GB1H104K CHIPC 0.10UF K
7 CC73GCH1HB80J CHIPC 68PF J £151,152 CK73GB1H102K CHIPC 1000PF K
C72 sk | CC73GCH1H561J CHIPC 560PF J C154 CC73GCH1H030B CHIPC 3.0PF B
C73 CC73GCHTH331J CHIPC 330PF J C155 CC73GCHTH471J CHIPC 470PF J
C74 CC73GCHTH101J CHIPC 100PF J C156 % | CE32CL1C100M CHIP EL 10UF 16WV
C75 CC73GCH1H151J CHIPC 150PF J C157 CK73GB1H104K CHIPC 0.10UF K
C76 CC73GCHTH102J CHIPC 1000PF  J €158 CK73GB1H102K CHIPC 1000PF K
C77 CK73GB1H103K CHIPC 0.010UF K €159 CK73GB1H103K CHIPC 0.010UF K
(C78-83 CC73GCHTH102J CHIPC 1000PF  J C160 CK73GB1H102K CHIPC 1000PF K
C84 CK73GB1E105K CHIPC 1.0UF K C161 CK73GB1H103K CHIPC 0.010UF K
C85 sk | CC73GCH1H122J CHIPC 1200PF  J C164 CC73GCH1H020B CHIPC 2.0PF B
(86,87 CK73GB1H104K CHIPC 0.10UF K C165 CK73GB1H102K CHIPC 1000PF K
88 sk | CC73GCH1H182J CHIPC 1800PF J C166 CC73GCH1HO10B CHIPC 1.0PF B
€89 CK73GB1H104K CHIPC 0.10UF K C167 CC73GCH1H040B CHIPC 4.0PF B
C90 CC73GCH1H821J CHIPC 820PF J C169 CK73GB1H102K CHIPC 1000PF K
C91 CK73GB1H104K CHIPC 0.10UF K €170 CC73GCH1H090B CHIPC 9.0PF B
€92 CC73GCH1HB81J CHIPC 680PF J C181 CK73GB1H103K CHIPC 0.010UF K
€93 CK73GB1H104K CHIPC 0.10UF K C182 CK73GB1H102K CHIPC 1000PF K
€94 CC73GCHTH471J CHIPC 470PF J C184 CK73GB1H103K CHIPC 0.010UF K
C95 CK73GB1H104K CHIPC 0.10UF K C185 CC73GCH1H030B CHIPC 3.0PF B
C96 CC73GCH1H331J CHIPC 330PF J C186 CK73GB1H104K CHIPC 0.10UF K
C97 CK73GB1H104K CHIPC 0.10UF K c187 CK73GB1H102K CHIPC 1000PF K
C98 CC73GCH1H221J CHIPC 220PF J £188-190 CK73GB1H103K CHIPC 0.010UF K
€99 CK73GB1H104K CHIPC 0.10UF K €191 CC73GCH1HO30B CHIPC 3.0PF B
C100 sk | CC73GCH1H222J CHIPC 2200PF J 192,193 CK73GB1H102K CHIPC 1000PF K
c101 CK73GB1H103K CHIPC 0.010UF K C194 CK73GB1H104K CHIPC 0.10UF K
C102 CK73GB1H104K CHIPC 0.10UF K C196 CK73GB1H103K CHIPC 0.010UF K
C104 CK73GB1E105K CHIPC 1.0UF K 197,198 CK73GB1H102K CHIPC 1000PF K
(105,106 CK73GB1H104K CHIPC 0.10UF K C200 CK73GB1H103K CHIPC 0.010UF K
c107 CK73GB1H103K CHIPC 0.010UF K C202 CK73GB1H102K CHIPC 1000PF K
C108 CS77CA1C100M CHIP-TAN 10UF 16WV C203 CK73GB1H103K CHIPC 0.010UF K
C109 CK73GB1H102K CHIPC 1000PF K C204 CC73GCH1H020B CHIPC 2.0PF B
C110 CK73GB1H104K CHIPC 0.10UF K C205 CK73GB1H103K CHIPC 0.010UF K
c1m CK73GB1H102K CHIPC 1000PF K C207 CK73GB1H102K CHIPC 1000PF K
Cc112 CK73GB1H104K CHIPC 0.10UF K C208 CK73GB1H103K CHIPC 0.010UF K
Cc113 CK73GB1H103K CHIPC 0.010UF K C209 CC73GCH1H090B CHIPC 9.0PF B
C14 CK73GB1E105K CHIPC 1.0UF K €210 CC73GCH1H220J CHIPC 22PF J
C115,116 CK73GB1H104K CHIPC 0.10UF K C211-213 CK73GB1H103K CHIPC 0.010UF K
c17 CK73GB1H103K CHIPC 0.010UF K C216 CK73GB1H103K CHIPC 0.010UF K
Cc118 CK73GB1H104K CHIPC 0.10UF K €217 CC73GCH1H331J CHIPC 330PF J
Cc119 CC73GCHTH101J CHIPC 100PF J €219 CK73GB1H103K CHIPC 0.010UF K
C120 sk | CE32CL1C100M CHIP EL 10UF 16WV €220 CC73GCH1H270J CHIPC 27PF J
ci21 CC73GCH1HB80J CHIPC 68PF J 221,222 CK73GB1H104K CHIPC 0.10UF K
C122 CK73GB1H104K CHIPC 0.10UF K (224-228 CK73GB1H103K CHIPC 0.010UF K
C123 CK73GB1H103K CHIPC 0.010UF K €229 CK73GB1H104K CHIPC 0.10UF K
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230,231 CK73GB1H103K CHIPC 0.010UF K €372 CC73GCH1H471J CHIPC 470PF J
€232 CK73GB1H102K CHIPC 1000PF K C373 CK73GB1H103K CHIPC 0.010UF K
€233 CK73GB1H103K CHIPC 0.010UF K C374 CK73GB1E105K CHIPC 1.0UF K
C234 CK73GB1H102K CHIPC 1000PF K C375 % | CK73GB1H473K CHIPC 0.047UF K
€235 CC73GCH1H220J CHIPC 22PF J C376 CK73GB1H104K CHIPC 0.10UF K
C236 CC73GCH1H050B CHIPC 5.0PF B 377,378 CK73GB1H103K CHIPC 0.010UF K
(237,238 CK73GB1H103K CHIPC 0.010UF K €379 CC73GCH1H101J CHIPC 100PF J
€239 CC73GCH1HB80J CHIPC 68PF J €380 CK73GB1E105K CHIPC 1.0UF K
€251 CC73GCH1HO10B CHIPC 1.0PF B 381 (£92-0870-05 CHIP-TAN  4.7UF 16WV
(252 CC73GCH1H050B CHIPC 5.0PF B 382 % | CE32CL1C100M CHIP EL 10UF 16WV
(253-258 CK73GB1H103K CHIPC 0.010UF K €383 CS77CA1C100M CHIP-TAN 10UF 16WV
(262 CC73GCH1H200J CHIPC 20PF J Ca21 sk | CS77AA1C2R2M CHIP-TAN  2.2UF 16WV
(266-272 CK73GB1H103K CHIPC 0.010UF K C422 CK73GB1H104K CHIPC 0.10UF K
C274 CK73GB1H103K CHIPC 0.010UF K C423 CK73GB1H103K CHIPC 0.010UF K
C275 CC73GCH1HO10B CHIPC 1.0PF B C424 CS77CA1VR22M CHIP-TAN 0.22UF  35WV
C276 CC73GCH1H050B CHIPC 5.0PF B C425 CK73GB1H103K CHIPC 0.010UF K
C277-285 CK73GB1H103K CHIPC 0.010UF K C426 CS77CA1C0T0M CHIP-TAN 1.0UF 16WV
(286,287 CK73GB1H104K CHIPC 0.10UF K C427 CK73GB1H104K CHIPC 0.10UF K
(288 % | CE32CL1C100M CHIP EL 10UF 16WV C428 CS77CA1C100M CHIP-TAN 10UF 16WV
€289 CK73GB1H103K CHIPC 0.010UF K C429 (£92-0870-05 CHIP-TAN 4.7UF 16WV
290,291 CK73GB1H104K CHIPC 0.10UF K C430 CK73GB1E105K CHIPC 1.0UF K
€292 % | CE32CL1C100M CHIP EL 10UF 16WV C431 CK73GB1H104K CHIPC 0.10UF K
€293 CK73GB1H104K CHIPC 0.10UF K C432 CK73GB1H103K CHIPC 0.010UF K
C294 CK73GB1H103K CHIPC 0.010UF K C433 % | CK73GB1H223K CHIPC 0.022UF K
€295 CK73GB0J475K CHIPC 4.7UF K C434 CK73GB1E105K CHIPC 1.0UF K
€296 CK73GB1E105K CHIPC 1.0UF K (C435-438 CK73GB1H103K CHIPC 0.010UF K
€297 CK73GB0J475K CHIPC 4.7UF K C439 CK73GB1ET05K CHIPC 1.0UF K
€311,312 CK73GB1H102K CHIPC 1000PF K C440 CK73GB1H104K CHIPC 0.10UF K
€313 % | CE32CL1C100M CHIP EL 10UF 16WV Cam CK73GB1ET05K CHIPC 1.0UF K
314,315 CK73GB1H104K CHIPC 0.10UF K C451 CK73GB1H103K CHIPC 0.010UF K
C316 CK73GB1H103K CHIPC 0.010UF K C452 CK73GB1H104K CHIPC 0.10UF K
€321 CK73GB1H102K CHIPC 1000PF K (453,454 CK73GB1H103K CHIPC 0.010UF K
(322,323 CK73GB1H103K CHIPC 0.010UF K C455 CC73GCH1HO50B CHIPC 5.0PF B
C324 CK73GB1H102K CHIPC 1000PF K C456 CC73GCH1H390J CHIPC 39PF J
€325 CK73GB1H103K CHIPC 0.010UF K C457 CK73GB1H103K CHIPC 0.010UF K
C326 CC73GCH1H020B CHIPC 2.0PF B (458 CK73GB1H104K CHIPC 0.10UF K
€327 CK73GB1H102K CHIPC 1000PF K (459,460 CK73GB1H103K CHIPC 0.010UF K
C328 CC73GCH1H090B CHIPC 9.0PF B C461 CK73GB1H102K CHIPC 1000PF K
€329 CK73GB1H103K CHIPC 0.010UF K C462 CC73GCH1HO50B CHIPC 5.0PF B
C331 CK73GB1H103K CHIPC 0.010UF K C463 CC73GCH1H221J CHIPC 220PF J
€333 CK73GB1A474K CHIPC 047UF K C464 CK73GB1H103K CHIPC 0.010UF K
C334 CK73GB1H103K CHIPC 0.010UF K C465 CC73GCH1H390J CHIPC 39PF J
(336,337 CK73GB1H103K CHIPC 0.010UF K C466 CK73GB1H103K CHIPC 0.010UF K
(339,340 CK73GB1H103K CHIPC 0.010UF K C467 CC73GCH1H470J CHIPC 47PF J
€3 CC73GCH1H101J CHIPC 100PF J C468 CC73GCH1H150J CHIPC 15PF J
C342 CK73GB1H102K CHIPC 1000PF K C469 CK73GB1H103K CHIPC 0.010UF K
C344 CK73GB1E105K CHIPC 1.0UF K C470 CK73GB1H102K CHIPC 1000PF K
(345,346 CK73GB1H103K CHIPC 0.010UF K Can CC73GCH1H470J CHIPC 47PF J
€347 % | CE32BM1E470M CHIP EL 47UF 25WV C472 CK73GB1H104K CHIPC 0.10UF K
348 CK73GB1H102K CHIPC 1000PF K C473 CC73GCH1HO30B CHIPC 3.0PF B
€349 CK73GB1E105K CHIPC 1.0UF K C474 CK73GB1H104K CHIPC 0.10UF K
€361 CK73GB1H103K CHIPC 0.010UF K C475 CK73GB1E105K CHIPC 1.0UF K
€362 CK73GB1E105K CHIPC 1.0UF K C476 CK73GB1H103K CHIPC 0.010UF K
(363,364 CK73GB1H103K CHIPC 0.010UF K C477 CE32BM1C101M CHIP EL 100UF 16WV
€365 CS77CATER4ATM CHIP-TAN 0.47UF  25WV C478 CK73GB1H104K CHIPC 0.10UF K
C367 % | CE32CL1C100M CHIP EL 10UF 16WV C479 CC73GCH1H221J CHIPC 220PF J
€368 CK73GB1H104K CHIPC 0.10UF K C480 CC73GCH1H220J CHIPC 22PF J
€369 CK73GB1E105K CHIPC 1.0UF K C481 CK73GB1H102K CHIPC 1000PF K
C370 CK73GB1H103K CHIPC 0.010UF K C482 CC73GCH1H101J CHIPC 100PF J
C371 % | CK73GB1H473K CHIPC 0.047UF K C483 CK73GB0J475K CHIPC 4.7UF K
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C484 CK73GB1H103K CHIPC 0.010UF K 631 CK73GB1E105K CHIPC 1.0UF K
(C485-487 CK73GB1E105K CHIPC 1.0UF K 632 % | CE32CL1C100M CHIP EL 10UF 16WV
C488 CK73GB1H103K CHIPC 0.010UF K (633-636 CK73GB1E105K CHIPC 1.0UF K
(489,490 CK73GB1E105K CHIPC 1.0UF K C639 CK73GB1H104K CHIPC 0.10UF K
C491 CK73GB1H104K CHIPC 0.10UF K C640 CK73GB1H332K CHIPC 3300PF K
(492,493 CK73GB1E105K CHIPC 1.0UF K (643,644 CC73GCH1H471J CHIPC 470PF J
C494 CK73GB1H103K CHIPC 0.010UF K (645,646 CK73GB1E105K CHIPC 1.0UF K
C495 CS77CA1C100M CHIP-TAN 10UF 16WV (647,648 CC73GCHTH101J CHIPC 100PF J
(496,497 CK73GB1E105K CHIPC 1.0UF K 651 CK73GB1H103K CHIPC 0.010UF K
C498 CC73GCHTH101J CHIPC 100PF J 656 CK73GB1H102K CHIPC 1000PF K
C499 CK73GB1E105K CHIPC 1.0UF K 657 % | CE32CL1C100M CHIP EL 10UF 16WV
€500 CS77CA1C100M CHIP-TAN 10UF 16WV 658 CK73GB1H102K CHIPC 1000PF K
(501,502 CK73GB1H103K CHIPC 0.010UF K 659 CK73GB1H103K CHIPC 0.010UF K
€503 CC73GCH1H471J CHIPC 470PF J 662 CC73GCH1H470J CHIPC 47PF J
C504 CK73GB1E105K CHIPC 1.0UF K (663 CC73GCH1H270J CHIPC 27PF J
C521 CK73GB1E105K CHIPC 1.0UF K (664 CS77CA1C100M CHIP-TAN 10UF 16WV
(522,523 CK73GB1H104K CHIPC 0.10UF K C701 CK73GB1H102K CHIPC 1000PF K
(524 CK73GB1H103K CHIPC 0.010UF K €702 CK73FB1A475K CHIPC 4.7UF K
(525 CK73GB1H104K CHIPC 0.10UF K C703 % | CE32CL1C100M CHIP EL 10UF 16WV
(526 sk | CDO4AH1E221M ELECTRO 220UF 25\WV 704,705 CK73GB1H103K CHIPC 0.010UF K
(527-530 CK73GB1H103K CHIPC 0.010UF K C706 CK73GB1H102K CHIPC 1000PF K
(532 CK73GB1H103K CHIPC 0.010UF K C707 CC73GCH1H560J CHIPC 56PF J
(533 CK73GB1H332K CHIPC 3300PF K C708 CK73GB1H103K CHIPC 0.010UF K
(534 sk | CDO4AHTE47TM ELECTRO 470UF 25WV C709 CK73GB1H104K CHIPC 0.10UF K
(536 sk | CDO4AHTE4A71M ELECTRO 470UF 25\WV C710 CC73GCH1HB80J CHIPC 68PF J
(537 CK73FB1E104K CHIPC 0.10UF K 71 CC73GCH1H120J CHIPC 12PF J
(538,539 sk | CE32BM1E470M CHIP EL 47UF 25WV €712 %k | CK73GB1H473K CHIPC 0.047UF K
C541 sk | CDO4AHTET0TM ELECTRO 100UF 25\WV C713 CK73GB1H103K CHIPC 0.010UF K
(542 CK73FBTH103K CHIPC 0.010UF K C714 CC73GCHTH271J CHIPC 270PF J
(543 CK73GB1E105K CHIPC 1.0UF K C715 CC73GCH1H080B CHIPC 8.0PF B
(545 CK73FBTH103K CHIPC 0.010UF K C716 CK73GB1H103K CHIPC 0.010UF K
(546 CK73GB1E105K CHIPC 1.0UF K C718 CK73GB1H102K CHIPC 1000PF K
(547 CK73GB1H104K CHIPC 0.10UF K €719 CC73GCHTH100D CHIPC 10PF D
(548 CK73GB1H102K CHIPC 1000PF K C721 CC73GCH1H220J CHIPC 22PF J
(549 sk | CK73GB1H223K CHIPC 0.022UF K C722 CC73GCH1H271J CHIPC 270PF J
(550 CK73GB1H103K CHIPC 0.010UF K C723 CC73GCH1H270J CHIPC 27PF J
(C551-554 CK73GB1E105K CHIPC 1.0UF K C724 CC73GCHTH120J CHIPC 12PF J
(557-559 CK73GB1E105K CHIPC 1.0UF K C725 CK73GB1H103K CHIPC 0.010UF K
€560 sk | CE32CL1C100M CHIP EL 10UF 16WV C726 CK73FB1A475K CHIPC 4.7UF K
€561 CK73GB1E105K CHIPC 1.0UF K C727 CC73GCH1H470J CHIPC 47PF J
(562 CE32BM1C101M CHIP EL 100UF 16WV C728 CK73GB1H103K CHIPC 0.010UF K
(563-567 CK73GB1E105K CHIPC 1.0UF K C729 CK73GB1H104K CHIPC 0.10UF K
C601 CK73GB1E105K CHIPC 1.0UF K C730 CC73GCH1HB80J CHIPC 68PF J
(602,603 sk | CK73GB1C225K CHIPC 2.2UF K C731 CC73GCHTH330J CHIPC 33PF J
C604 CK73GB1H104K CHIPC 0.10UF K C732 CK73GB1H102K CHIPC 1000PF K
(605,606 CK73GB1E105K CHIPC 1.0UF K C734 CK73GB1H102K CHIPC 1000PF K
€607 sk | CE32CL1C100M CHIP EL 10UF 16WV C735 CC73GCH1H220J CHIPC 22PF J
608 CC73GCH1H100D CHIPC 10PF D C736 CK73GB1H472K CHIPC 4700PF K
€609 CK73GB1E105K CHIPC 1.0UF K C737 CK73GB1H103K CHIPC 0.010UF K
C610 sk | CE32CL1C100M CHIP EL 10UF 16WV C739 CK73GB1H102K CHIPC 1000PF K
C611 CK73GB1E105K CHIPC 1.0UF K C740 CC73GCHTH151J CHIPC 150PF J
C612 CK73GB1H102K CHIPC 1000PF K C743 CK73FB1A475K CHIPC 4.7UF K
C613 sk | CK73GB1H223K CHIPC 0.022UF K C744 CK73GB1H104K CHIPC 0.10UF K
C614 CC73GCHTH100D CHIPC 10PF D C745 CK73GB1H102K CHIPC 1000PF K
C615-617 CK73GB1E105K CHIPC 1.0UF K (746,747 CK73GB1H472K CHIPC 4700PF K
(618-620 CK73GB1H104K CHIPC 0.10UF K C748 % | CK73GB1H473K CHIPC 0.047UF K
(621-626 CK73GB1E105K CHIPC 1.0UF K C749 CK73GB1H472K CHIPC 4700PF K
(627,628 CC73GCHTH101J CHIPC 100PF J C751 CK73GB1H102K CHIPC 1000PF K
(629 CK73GB1E105K CHIPC 1.0UF K C752 CK73GB1H103K CHIPC 0.010UF K
C630 sk | CE32CL1C100M CHIP EL 10UF 16WV C756 CK73GB1H102K CHIPC 1000PF K
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C757 CK73GB1H103K CHIPC 0.010UF K 831 CC73GCH1H101J CHIPC 100PF J
C760 CC73GCHTH101J CHIPC 100PF J 832 CK73GB1H102K CHIPC 1000PF K
C761 CK73GB1H472K CHIPC 4700PF K 833 CC73GCH1H270J CHIPC 27PF J
C762 CC73GCHTH101J CHIPC 100PF J (834 % | CE32CL1C100M CHIP EL 10UF 16WV
(C764-766 CK73GB1H103K CHIPC 0.010UF K 835 CK73GB1H102K CHIPC 1000PF K
C767 % | CK73GB1H473K CHIPC 0.047UF K 836 CC73GCH1H120J CHIPC 12PF J
C768 CC73GCH1H470J CHIPC 47PF J 837 CK73GB1ET05K CHIPC 1.0UF K
C769 CK73GB1H103K CHIPC 0.010UF K 838 CK73GB1H102K CHIPC 1000PF K
C77 CC73GCHTH471J CHIPC 470PF J 839 CK73GB1H472K CHIPC 4700PF K
C772 CK73GB1H103K CHIPC 0.010UF K 840 CC73GCH1H270J CHIPC 27PF J
C773 CC73GCH1H470J CHIPC 47PF J C841 CK73GB1H104K CHIPC 0.10UF K
C774 CK73FB1A475K CHIPC 4.7UF K (842,843 CK73GB1ET05K CHIPC 1.0UF K
C775 CK73GB1H104K CHIPC 0.10UF K (844 % | CE32CL1C100M CHIP EL 10UF 16WV
C776 CK73GB1H102K CHIPC 1000PF K (845,846 CK73GB1H102K CHIPC 1000PF K
C777 CC73GCH1H270J CHIPC 27PF J 847 CK73GB1E105K CHIPC 1.0UF K
C778 CC73GCH1H101J CHIPC 100PF J 848 % | CE32BM1E470M CHIP EL 47UF 25WV
C779 CC73GCH1HB81J CHIPC 680PF J (849,850 CK73GB1H472K CHIPC 4700PF K
C780 CC73GCH1H820J CHIPC 82PF J 853 CK73GB1H104K CHIPC 0.10UF K
C781 CC73GCHTH391J CHIPC 390PF J (856 CK73GB1H104K CHIPC 0.10UF K
C782 CK73GB1H103K CHIPC 0.010UF K 857 CC73GCH1H471J CHIPC 470PF J
C783 CC73GCH1H471J CHIPC 470PF J (£858-860 CK73GB1H102K CHIPC 1000PF K
C784 CK73GB1H104K CHIPC 0.10UF K (866 CK73GB1H103K CHIPC 0.010UF K
C785 CC73GCH1H390J CHIPC 39PF J (867,868 CK73GB1E105K CHIPC 1.0UF K
C786 CK73GB1H103K CHIPC 0.010UF K (869,870 CC73GCH1H101J CHIPC 100PF J
c787 CK73FB1A475K CHIPC 4.7UF K C871 CK73GB1E105K CHIPC 1.0UF K
C788 % | CK73GB1H473K CHIPC 0.047UF K C873 CK73GB1H102K CHIPC 1000PF K
789,790 CK73GB1H103K CHIPC 0.010UF K C874 % | CE32CL1CT00M CHIP EL 10UF 16WV
C791 CC73GCH1H040B CHIPC 4.0PF B C875 CK73GB1E105K CHIPC 1.0UF K
€792 CC73GCHTH121J CHIPC 120PF J €876 CK73GB1H103K CHIPC 0.010UF K
€793 CC73GCH1H820J CHIPC 82PF J C877 CK73GB1H104K CHIPC 0.10UF K
C795 CK73GB1H103K CHIPC 0.010UF K 878 CK73GB1E105K CHIPC 1.0UF K
€797 CC73GCHTH390J CHIPC 39PF J €879 % | CE32CL1C100M CHIP EL 10UF 16WV
C798 CK73GB1H103K CHIPC 0.010UF K 880 CK73GB1E105K CHIPC 1.0UF K
€799 CC73GCH1H060B CHIPC 6.0PF B (881 CC73GCH1H101J CHIPC 100PF J
€800 CC73GCH1H050B CHIPC 5.0PF B 882 CK73GB1H102K CHIPC 1000PF K
€801 CC73GCH1H391J CHIPC 390PF J (883-885 CC73GCH1H101J CHIPC 100PF J
€802 CK73GB1H103K CHIPC 0.010UF K (886 CK73GB1H102K CHIPC 1000PF K
€803 % | CK73GB1H473K CHIPC 0.047UF K 887 CC73GCH1H101J CHIPC 100PF J
C804 % | CK73GB1H333K CHIPC 0.033UF K (888 CK73GB1ET05K CHIPC 1.0UF K
€805 CC73GCH1H330J CHIPC 33PF J 889 CC73GCH1H101J CHIPC 100PF J
€806 CC73GCH1H180J CHIPC 18PF J (£890-894 CK73GB1E105K CHIPC 1.0UF K
€807 CC73GCHTH120J CHIPC 12PF J €896 CK73GB1H104K CHIPC 0.10UF K
808 % | CC73GCH1H561J CHIPC 560PF J 897 CK73GB1E105K CHIPC 1.0UF K
€809 CC73GCHTH471J CHIPC 470PF J 898 CK73GB1H102K CHIPC 1000PF K
€810 CS77CA1TA3R3M CHIP-TAN 3.3UF 10WV €899 CK73GB1H104K CHIPC 0.10UF K
C811 CC73GCH1H330J CHIPC 33PF J (900,901 CK73GB1H102K CHIPC 1000PF K
C812 CC73GCH1H820J CHIPC 82PF J (£902,903 CK73GB1ET05K CHIPC 1.0UF K
€813 CC73GCH1H270J CHIPC 27PF J £904-909 CK73GB1H102K CHIPC 1000PF K
C814 CK73GB1H104K CHIPC 0.10UF K €910 CK73GB1ET05K CHIPC 1.0UF K
€815 CC73GCH1H331J CHIPC 330PF J €91 CK73GB1H102K CHIPC 1000PF K
(816,817 CC73GCH1H150J CHIPC 15PF J €912 CK73GB1E105K CHIPC 1.0UF K
818 CS77AA1DR68M CHIP-TAN  0.68UF  20WV €913 CK73GB1H102K CHIPC 1000PF K
€819 CK73FB1A475K CHIPC 4.7UF K £914-919 CK73GB1H104K CHIPC 0.10UF K
820 CK73GB1H472K CHIPC 4700PF K 920,921 CK73GB1H102K CHIPC 1000PF K
821 CK73GB1H102K CHIPC 1000PF K €922 CK73GB1E105K CHIPC 1.0UF K
(822,823 CC73GCH1H090B CHIPC 9.0PF B €923 CE32BM1C101M CHIP EL 100UF 16WV
(824 CK73GB1H104K CHIPC 0.10UF K €924 CK73GB1H102K CHIPC 1000PF K
825 CK73GB1H472K CHIPC 4700PF K €925 CK73GB1E105K CHIPC 1.0UF K
(826-829 CK73GB1H102K CHIPC 1000PF K €926 CK73GB1H102K CHIPC 1000PF K
830 CK73GB1H472K CHIPC 4700PF K 928 CK73GB1H102K CHIPC 1000PF K
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€929 CK73GB1E105K CHIPC 1.0UF K CN236 sk | E41-0936-05 PIN ASSY
(€930-935 CC73GCHTH101J CHIPC 100PF J J E11-0455-05 3.5D PHONE JACK (3P)
(936 CC73GCHTH150J CHIPC 15PF J W321 E37-0884-05 LEAD WIRE WITH CONNECTOR
(937,938 CC73GCHTH471J CHIPC 470PF J W551 % | E37-1225-05 LEAD WIRE WITH CONNECTOR
€939 sk | CE32BM1E470M CHIP EL 47UF 25WV W701 sk | E37-1222-05 LEAD WIRE WITH MINIPIN PLUG
€940 CC73GCHTH101J CHIPC 100PF J W702 sk | E37-1223-05 LEAD WIRE WITH MINIPIN PLUG
Ccm CC73GCH1H471J CHIPC 470PF J
€942 CK73GB1E105K CHIPC 1.0UF K F311 F53-0128-05 FUSE
€944 CC73GCHTH150J CHIPC 15PF J
€945 CK73GB1H104K CHIPC 0.10UF K CF701 sk | L72-1026-05 CERAMIC FILTER
L1 141-2785-08 SMALL FIXED INDUCTOR (270NH)
(946,947 CK73GB1H102K CHIPC 1000PF K L2 L41-1085-33 SMALL FIXED INDUCTOR (0.1UH)
€950 CK73GB1H104K CHIPC 0.10UF K 3 141-4705-33 SMALL FIXED INDUCTOR (47UH)
€951 CK73GB1H102K CHIPC 1000PF K L4 sk [ L41-1001-34 SMALL FIXED INDUCTOR (10UH)
€952 CK73GB1H103K CHIPC 0.010UF K
€953 CK73GB1H104K CHIPC 0.10UF K L5 L41-4705-33 SMALL FIXED INDUCTOR (47UH)
L6 % | 141-2785-09 SMALL FIXED INDUCTOR (270NH)
(954-957 CK73GB1H102K CHIPC 1000PF K L7.8 sk [ L41-1025-27 SMALL FIXED INDUCTOR (1000UH)
958 CK73GB1E105K CHIPC 1.0UF K 19 141-1585-08 SMALL FIXED INDUCTOR (150NH)
(959,960 CK73GB1H102K CHIPC 1000PF K L1 sk [ L41-1025-27 SMALL FIXED INDUCTOR (1000UH)
€961 sk | CE32BM1E470M CHIP EL 47UF 25WV
€962 CK73GB1H102K CHIPC 1000PF K 113 L41-5695-09 SMALL FIXED INDUCTOR (5.6UH)
L14 % | 141-1025-27 SMALL FIXED INDUCTOR (1000UH)
(964,965 CK73GB1H102K CHIPC 1000PF K 115,16 141-6895-09 SMALL FIXED INDUCTOR (6.8UH)
€966 sk | CE32CL1C100M CHIP EL 10UF 16WV L17 141-2295-09 SMALL FIXED INDUCTOR (2200NH)
€967 CK73GB1H102K CHIPC 1000PF K L18 141-1595-09 SMALL FIXED INDUCTOR (1500NH)
€968 CK73GB1E105K CHIPC 1.0UF K
€969 CK73GB1H102K CHIPC 1000PF K L19 L41-1095-09 SMALL FIXED INDUCTOR (1000NH)
120 L41-4785-08 SMALL FIXED INDUCTOR (470NH)
971,972 CK73GB1H103K CHIPC 0.010UF K WAl 141-3985-08 SMALL FIXED INDUCTOR (390NH)
€973 CK73GB0J475K CHIPC 4.7UF K 122 141-2785-08 SMALL FIXED INDUCTOR (270NH)
C974 CK73GB1H104K CHIPC 0.10UF K 123 141-1885-08 SMALL FIXED INDUCTOR (180NH)
€975 CK73GB0J475K CHIPC 4.7UF K
976,977 CK73GB1E105K CHIPC 1.0UF K 124 L41-5695-09 SMALL FIXED INDUCTOR (5.6UH)
125 % | 141-1025-27 SMALL FIXED INDUCTOR (1000UH)
€978 CK73GB1H104K CHIPC 0.10UF K 126 sk | L41-4795-09 SMALL FIXED INDUCTOR (4.7UH)
€980 sk | CK73GB1H333K CHIPC 0.033UF K 127 141-6885-09 SMALL FIXED INDUCTOR (680NH)
€981 sk | CE32CL1C100M CHIP EL 10UF 16WV 128 141-1895-09 SMALL FIXED INDUCTOR (1800NH)
(982,983 CK73GB1H104K CHIPC 0.10UF K
(984 sk | CC73GCH1H222J CHIPC 2200PF J 129 141-1295-09 SMALL FIXED INDUCTOR (1200NH)
130 141-2795-09 SMALL FIXED INDUCTOR (2700NH)
(985 CK73GB1H153K CHIPC 0.015UF K 131 141-2295-09 SMALL FIXED INDUCTOR (2200NH)
€986 CK73GB1H822K CHIPC 8200PF K 132 % | 141-1025-27 SMALL FIXED INDUCTOR (1000UH)
€987 CK73GB1H392K CHIPC 3900PF K L33 141-2295-09 SMALL FIXED INDUCTOR (2200NH)
(€988-990 sk | CC73GCH1H222J CHIPC 2200PF J
991,992 CK73FB1E104K CHIPC 0.10UF K L34 L41-1595-09 SMALL FIXED INDUCTOR (1500NH)
L35 141-1095-09 SMALL FIXED INDUCTOR (1000NH)
€993 sk | CC73GCH1H222J CHIPC 2200PF J 136 L41-4785-08 SMALL FIXED INDUCTOR (470NH)
994,995 CK73GB1H103K CHIPC 0.010UF K 137 141-3985-08 SMALL FIXED INDUCTOR (390NH)
€996 sk | CC73GCH1H222J CHIPC 2200PF J 138 141-2785-08 SMALL FIXED INDUCTOR (270NH)
€997 sk | CC73GCH1H182J CHIPC 1800PF  J
€998 CK73GB1E105K CHIPC 1.0UF K 139 141-1885-08 SMALL FIXED INDUCTOR (180NH)
140 % | 141-1001-34 SMALL FIXED INDUCTOR (10UH)
TC702,703 C05-0384-05 CERAMIC TRIMMER CAP (10PF) L101 sk [ L41-1025-27 SMALL FIXED INDUCTOR (1000UH)
1102 141-1015-33 SMALL FIXED INDUCTOR (100UH)
CN1,2 E04-0191-05 PIN SOCKET L103 sk [ L41-1025-27 SMALL FIXED INDUCTOR (1000UH)
CN4,5 sk | E41-1505-05 PIN ASSY
CNG6,7 sk | E41-2558-05 PIN ASSY L104 141-1015-33 SMALL FIXED INDUCTOR (100UH)
CN8 sk | E40-6683-05 PIN ASSY L105 1.39-1476-05 TOROIDAL COIL
CN9 sk | E40-6653-05 PIN ASSY L106 sk | L39-1499-05 TOROIDAL COIL
L107 %k | 141-1025-27 SMALL FIXED INDUCTOR (1000UH)
CN10 sk | E40-6682-05 PIN ASSY 108,109 141-2785-08 SMALL FIXED INDUCTOR (270NH)
CNT1 E40-6357-05 PIN ASSY
CN12 sk | E41-0933-05 PIN ASSY L110 141-1015-33 SMALL FIXED INDUCTOR (100UH)
CN13 sk | E40-6654-05 PIN ASSY L1 1.39-1480-05 TOROIDAL COIL
CN14 sk | E41-1391-05 FLAT CABLE CONNECTOR L112 139-1476-05 TOROIDAL COIL
L113 141-3385-33 SMALL FIXED INDUCTOR (0.33UH)
CN15 sk | E41-1395-05 FLAT CABLE CONNECTOR L115 139-1480-05 TOROIDAL COIL
CN16,17 sk | E41-2077-05 PIN ASSY
CN157 E41-1377-05 FLAT CABLE CONNECTOR L116 L41-4785-33 SMALL FIXED INDUCTOR (0.47UH)
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L117 L41-1015-33 SMALL FIXED INDUCTOR (100UH) L1723 141-2295-33 SMALL FIXED INDUCTOR (2.2UH)
118,119 L41-4705-33 SMALL FIXED INDUCTOR (47UH) 1724,725 141-2295-09 SMALL FIXED INDUCTOR (2200NH)
1120 1.34-4709-05 CoIL 1726,727 L41-1005-08 SMALL FIXED INDUCTOR (10UH)
121 % | 141-1001-34 SMALL FIXED INDUCTOR (10UF) 1728 141-1015-33 SMALL FIXED INDUCTOR (100UH)
1122-124 sk | L34-4818-05 CoIL L1729 sk [ L34-4816-05 CoIL
L181 sk | L34-4818-05 CoIL L730 141-1015-33 SMALL FIXED INDUCTOR (100UH)
1182-184 141-4785-33 SMALL FIXED INDUCTOR (0.47UH) 731 % | L34-4816-05 CoIL
1186 L41-4785-33 SMALL FIXED INDUCTOR (0.47UH) 732 141-2288-09 SMALL FIXED INDUCTOR (220NH)
1187 141-4705-33 SMALL FIXED INDUCTOR (47UH) 1733 141-1888-09 SMALL FIXED INDUCTOR (180NH)
1188 139-1480-05 TOROIDAL COIL L734 141-8285-33 SMALL FIXED INDUCTOR (0.82UH)
1189 L41-4785-33 SMALL FIXED INDUCTOR (0.47UH) 735,736 141-2205-33 SMALL FIXED INDUCTOR (22UH)
L190 1.39-1480-05 TOROIDAL COIL 737 141-5685-33 SMALL FIXED INDUCTOR (0.56UH)
1192 141-1015-33 SMALL FIXED INDUCTOR (100UH) 1738 41-1005-33 SMALL FIXED INDUCTOR (10UH)
1195 141-4795-33 SMALL FIXED INDUCTOR (4.7UH) 739 141-4705-33 SMALL FIXED INDUCTOR (47UH)
196,197 L41-4705-33 SMALL FIXED INDUCTOR (47UH) L740 141-1095-33 SMALL FIXED INDUCTOR (1.0UH)
198,199 L41-1015-33 SMALL FIXED INDUCTOR (100UH) L741 sk [141-1001-34 SMALL FIXED INDUCTOR (10UH)
200 141-4795-33 SMALL FIXED INDUCTOR (4.7UH) 1742 141-3975-33 SMALL FIXED INDUCTOR (0.039UH)
1201 141-2295-33 SMALL FIXED INDUCTOR (2.2UH) 1851 sk [141-1001-28 SMALL FIXED INDUCTOR (10UH)
1251 141-1015-33 SMALL FIXED INDUCTOR (100UH) 1852 % | 141-1001-34 SMALL FIXED INDUCTOR (10UH)
1252 sk [ L41-1805-33 SMALL FIXED INDUCTOR (18UH) 1853 sk [141-1001-28 SMALL FIXED INDUCTOR (10UH)
1253-255 141-1015-33 SMALL FIXED INDUCTOR (100UH) 1854 sk [141-1001-34 SMALL FIXED INDUCTOR (10UF)
1256 141-1005-33 SMALL FIXED INDUCTOR (10UH) 1855 141-1015-27 SMALL FIXED INDUCTOR (100UH)
257,258 L41-4705-33 SMALL FIXED INDUCTOR (47UH) 1.856,857 sk [141-1001-28 SMALL FIXED INDUCTOR (10UH)
1259 141-1015-33 SMALL FIXED INDUCTOR (100UH) 1858 141-4705-33 SMALL FIXED INDUCTOR (47UH)
1260 sk [ L41-1001-34 SMALL FIXED INDUCTOR (10UH) 1859 192-0149-05 CHIP FERRITE
1261 sk [ L41-1805-33 SMALL FIXED INDUCTOR (18UH) X701 sk [L77-1820-15 TCXO0 (15.600MHZ)

1321 141-4705-33 SMALL FIXED INDUCTOR (47UH) X851 L77-1950-05 CRYSTAL RESONATOR (11.0592MHZ)
1322 L41-1085-33 SMALL FIXED INDUCTOR (0.1UH) XF101 L71-0605-05 MCF (73.095MHz)

1323 141-2285-33 SMALL FIXED INDUCTOR (0.22UH) XF251 171-0433-15 MCF (10.695MHZ)

1324 sk [ L41-1025-27 SMALL FIXED INDUCTOR (1000U) XF252 sk [ L71-0604-15 CRYSTAL FILTER (10.695MHz)
1325 L41-4705-33 SMALL FIXED INDUCTOR (47UH/) CP1,2 % | RK74GB1J103J CHIP-COM 10K J 1/16W
1.326,327 % | L34-4817-05 CoIL CP421,422 s | RK74GB1J103J CHIP-COM 10K J 1/16W
1361-363 141-1015-33 SMALL FIXED INDUCTOR (100UH) CP851 % | RK74GB1J473J CHIP-COM 47K J 1/16W
1451,452 1.34-4710-05 CoIL CP853 % | RK74GB1J473J CHIP-COM 47K J 1/16W
1453 sk [ L41-1025-27 SMALL FIXED INDUCTOR (1000UH) CP855 % | RK74GB1J473J CHIP-COM 47K J 1/16W
1454 141-3305-33 SMALL FIXED INDUCTOR (33UH) CP856 RK74GB1J101J CHIP-COM 100 J 1/16W
1551,552 141-1015-33 SMALL FIXED INDUCTOR (100UH) CP857 RK74GA1J473J CHIP-COM 47K J 116w
601,602 L41-1015-33 SMALL FIXED INDUCTOR (100UH) (CP858-860 RK74GB1J101J CHIP-COM 100 J 1/16W
1603 141-1095-33 SMALL FIXED INDUCTOR (1.0UH) CP861 % | RK74GA1J101J CHIP-COM 100 J 116w
L701 L41-1015-33 SMALL FIXED INDUCTOR (100UH) CP862 % | RK74GB1J102J CHIP-COM 1.0k J 1/16W
702 141-8275-33 SMALL FIXED INDUCTOR (0.082UH) CP863 % | RK74GA1J101J CHIP-COM 100 J 1/16W
703 141-1085-33 SMALL FIXED INDUCTOR (0.1UH) CP864-871 RK74GB1J101J CHIP-COM 100 J 116w
L704 141-8275-33 SMALL FIXED INDUCTOR (0.082UH) CP872 % | RK74GB1J102J CHIP-COM 1.0k J 1/16W
L705 141-1015-33 SMALL FIXED INDUCTOR (100UH) CP873 RK74GA1J102J CHIP-COM 1.0k J  1/16W
L706 L41-4785-33 SMALL FIXED INDUCTOR (0.47UH) CP874-876 % | RK74GA1J101J CHIP-COM 100 J 1/16W
L707 L41-2275-33 SMALL FIXED INDUCTOR (0.022UH) CPg77 RK74GA1J102J CHIP-COM 1.0k J 1/16W
708 141-8285-33 SMALL FIXED INDUCTOR (0.82UH) CP878 RK74GB1J101J CHIP-COM 100 J 116w
L709 L41-2275-33 SMALL FIXED INDUCTOR (0.022UH) CP880 RK74GA1J473J CHIP-COM 47K J 1/16W
L710 141-3375-33 SMALL FIXED INDUCTOR (0.033UH) R1 RK73GB2A821J CHIPR 820 J 110w
L711 L41-4785-33 SMALL FIXED INDUCTOR (0.47UH) R2 RK73GB2A6R8J CHIPR 6.8 J 1/10W
1713 141-3975-33 SMALL FIXED INDUCTOR (0.039UH) R3 RK73EB2E471J CHIPR 470 J 1/4W
1714 141-1015-33 SMALL FIXED INDUCTOR (100UH) R4 RK73GB2A821J CHIPR 820 J 110w
L715 L41-1085-33 SMALL FIXED INDUCTOR (0.1UH) R5 RK73EB2E560J CHIPR 56 J 1/4W
L716 141-1095-33 SMALL FIXED INDUCTOR (1.0UH) R6 RK73GB2A103J CHIPR 10K J 110w
L717 141-1015-33 SMALL FIXED INDUCTOR (100UH) R7 RK73GB2A102J CHIPR 10K J 1/10W
1718 L41-1005-33 SMALL FIXED INDUCTOR (10UH) R8 RK73FB2B100J CHIPR 10 J 1/8W
L719 141-1595-33 SMALL FIXED INDUCTOR (1.5UH) R9 RK73GB2A473J CHIPR 47K J 110w
L720 141-8285-33 SMALL FIXED INDUCTOR (0.82UH) R10 RK73GB2A102J CHIPR 10K J 1/10W
L721 141-1015-33 SMALL FIXED INDUCTOR (100UH) R11 RK73GB2A681J CHIPR 680 J 110w
L1722 L41-6885-33 SMALL FIXED INDUCTOR (0.68UH) R12 RK73GB2A103J CHIPR 10K J 1/10W
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R13 RK73GB2A273J CHIPR 27K J 1/10W R151 RK73GB2A000J CHIPR 0.0 J 1/10W
R14 RK73GB2A681J CHIPR 680 J 110w R152,153 RK73GB2A331J CHIPR 330 J 110w
R15 RK73GB2A101J CHIPR 100 J 1/10W R154 RK73GB2A000J CHIPR 0.0 J 1/10W
R16 RK73GB2A222J CHIPR 22K J 110w R155 RK73GB2A101J CHIPR 100 J o 1/10W
R17 RK73GB2A151J CHIPR 150 J 1/10W R157 RK73GB2A561J CHIPR 560 J 1/10W
R18,19 RK73FB2B560J CHIPR 56 J 1/8W R158 RK73GB2A470J CHIPR 47 J 1/10W
R20 RK73GB2A101J CHIPR 100 J 110w R181 RK73GB2A331J CHIPR 330 J 110w
R21 RK73GB2A472J CHIPR 47K J 1/10W R182 RK73GB2A000J CHIPR 0.0 J 1/10W
R22 RK73GB2A103J CHIPR 10K J 110w R183 RK73GB2A331J CHIPR 330 J 110w
R23 RK73GB2A472J CHIPR 47K J 1/10W R184 RK73GB2A101J CHIPR 100 J 1/10W
R25,26 RK73GB2A103J CHIPR 10K J 1/10W R185 RK73GB2A681J CHIPR 680 J 1/10W
R27-34 RK73FB2B470J CHIPR 47 J 18w R186 RK73GB2A331J CHIPR 330 J o 1/10W
R35 RK73GB2A330J CHIPR 33 J 1/10W R187 RK73GB2A474J CHIPR 470K J 1/10W
R37 RK73GB2A471J CHIPR 470 J 110w R188 RK73GB2A000J CHIPR 0.0 J 110w
R38-43 RK73GB2A330J CHIPR 33 J 1/10W R189 RK73GB2A393J CHIPR 39K J 1/10W
R44-51 RK73FB2B470J CHIPR 47 J 1/8W R190 RK73GB2A153J CHIPR 15K J 1/10W
R52 RK73FB2B000J CHIPR 0.0 J 18w R192 RK73GB2A223J CHIPR 22K J o 1/10W
R53 RK73GB2A560J CHIPR 56 J 1/10W R193 RK73GB2A100J CHIPR 10 J 1/10W
R54 RK73GB2A221J CHIPR 220 J 110w R194 RK73GB2A681J CHIPR 680 J 110w
R100,101 RK73GB2A103J CHIPR 10K J 1/10W R195 RK73GB2A682J CHIPR 6.8k J 1/10W
R103 RK73FB2B221J CHIPR 220 J 1/8W R196 RK73GB2A000J CHIPR 0.0 J 1/10W
R104,105 RK73FB2B121J CHIPR 120 J 18w R197 RK73GB2A331J CHIPR 330 J 110w
R106 RK73GB2A101J CHIPR 100 J 1/10W R198 RK73GB2A223J CHIPR 22K J 1/10W
R107 RK73FB2B101J CHIPR 100 J 18w R199 RK73GB2A100J CHIPR 10 J 110w
R108 RK73GB2A470J CHIPR 47 J 1/10W R200 RK73GB2A102J CHIPR 10K J 1/10W
R109 RK73GB2A682J CHIPR 68K J 1/10W R201 RK73GB2A101J CHIPR 100 J 1/10W
R110 RK73GB2A820J CHIPR 82 J 110w R202 RK73GB2A000J CHIPR 0.0 J o 1/10W
R111 RK73FB2B221J CHIPR 220 J 1/8W R203 RK73GB2A102J CHIPR 10 J 1/10W
R112 RK73GB2A681J CHIPR 680 J 110w R204 RK73GB2A100J CHIPR 10 J 110w
R113 RK73FB2B471J CHIPR 470 J 1/8W R205 RK73GB2A330J CHIPR 33 J 1/10W
R114 RK73GB2A102J CHIPR 106 J 1/10W R206 RK73GB2A273J CHIPR 27K J 1/10W
R115 RK73GB2A332J CHIPR 33K J 110w R207 RK73GB2A103J CHIPR 10K J 110w
R116 RK73GB2A473J CHIPR 47K J 1/10W R208 RK73GB2A000J CHIPR 0.0 J 1/10W
R117 RK73GB2A102J CHIPR 106 J 110w R209 RK73GB2A102J CHIPR 106 J  1/10W
R118 RK73GB2A103J CHIPR 10K J 1/10W R211,212 RK73GB2A220J CHIPR 22 J 1/10W
R119 RK73GB2A471J CHIPR 470 J 1/10W R213 RK73GB2A331J CHIPR 330 J 1/10W
R120 RK73GB2A000J CHIPR 0.0 J 110w R214 RK73GB2A180J CHIPR 18 J 110w
R121 RK73GB2A102J CHIPR 10K J 1/10W R215 RK73GB2A331J CHIPR 330 J 1/10W
R122 RK73FB2B561J CHIPR 560 J 18w R216 RK73GB2A102J CHIPR 106 J  1/10W
R123 RK73GB2A103J CHIPR 10K J 1/10W R217 RK73GB2A470J CHIPR 47 J 1/10W
R124 RK73GB2A102J CHIPR 10K J 1/10W R218 RK73GB2A102J CHIPR 10K J 1/10W
R125 RK73GB2A331J CHIPR 330 J 110w R219 RK73GB2A101J CHIPR 100 J 110w
R126 RK73GB2A472J CHIPR 47K J 1/10W R220 RK73GB2A104J CHIPR 100K J 1/10W
R127 RK73GB2A000J CHIPR 0.0 J 110w R221 RK73GB2A393J CHIPR 39K J 110w
R128,129 RK73GB2A221J CHIPR 220 J 1/10W R222 RK73GB2A332J CHIPR 33K J 1/10W
R130,131 RK73GB2A222J CHIPR 22k J 1/10W R223 RK73GB2A330J CHIPR 33 J 1/10W
R132 RK73GB2A120J CHIPR 12 J 110w R224 RK73GB2A104J CHIPR 100K J  1/10W
R134,135 RK73GB2A100J CHIPR 10 J 1/10W R226 RK73GB2A101J CHIPR 100 J 1/10W
R136 RK73GB2A271J CHIPR 270 J 110w R227 RK73GB2A470J CHIPR 47 J 110w
R137 RK73GB2A220J CHIPR 22 J 1/10W R228 RK73GB2A331J CHIPR 330 J 1/10W
R138,139 RK73GB2A100J CHIPR 10 J 1/10W R229 RK73GB2A152J CHIPR 15 J 1/10W
R140 RK73GB2A471J CHIPR 470 J 110w R230 RK73GB2A151J CHIPR 150 J 110w
R141 RK73GB2A681J CHIPR 680 J 1/10W R231 RK73GB2A223J CHIPR 22K J 1/10W
R142 RK73GB2A103J CHIPR 10K J 110w R232 RK73GB2A331J CHIPR 330 J o 1/10W
R144 RK73GB2A333J CHIPR 33K J 1/10W R233 RK73GB2A681J CHIPR 680 J 1/10W
R145 RK73GB2A100J CHIPR 10 J 1/10W R234 RK73GB2A223J CHIPR 22K J 1/10W
R146 RK73GB2A332J CHIPR 33K J o 1/10wW R235 RK73GB2A102J CHIPR 106 J  1/10W
R147 RK73GB2A102J CHIPR 10K J 1/10W R236 RK73GB2A682J CHIPR 6.8K J 1/10W
R148 RK73GB2A331J CHIPR 330 J 110w R237 RK73GB2A102J CHIPR 106 J  1/10W
R149,150 RK73GB2A102J CHIPR 10K J 1/10W R239 RK73GB2A102J CHIPR 10K J 1/10W
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R240 RK73GB2A470J CHIPR 47 J 1/10W R324 RK73GB2A154J CHIPR 150K J 1/10W
R243 RK73GB2A104J CHIPR 100K J  1/10W R325 RK73GB2A273J CHIPR 27K J 110w
R244 RK73GB2A330J CHIPR 33 J 1/10W R326 RK73GB2A103J CHIPR 10K J 1/10W
R245 RK73GB2A180J CHIPR 18 J o 1/10W R327,328 RK73GB2A101J CHIPR 100 J 110w
R251,252 RK73GB2A561J CHIPR 560 J 1/10W R329 RK73GB2A102J CHIPR 10K J 1/10W
R253 RK73GB2A101J CHIPR 100 J 1/10W R330 RK73GB2A221J CHIPR 220 J 1/10W
R254 RK73GB2A152J CHIPR 15 J  1/10W R331 RK73GB2A102J CHIPR 106 J  1/10W
R255 RK73GB2A332J CHIPR 33K J 1/10W R332,333 RK73GB2A103J CHIPR 10K J 1/10W
R256 RK73GB2A182J CHIPR 18K J  1/10W R334 RK73GB2A101J CHIPR 100 J 110w
R257 RK73GB2A101J CHIPR 100 J 1/10W R335 RK73GB2A473J CHIPR 47K J 1/10W
R258 RK73GB2A561J CHIPR 560 J 1/10W R336 RK73GB2A683J CHIPR 68K J 1/10W
R259,260 RK73GB2A101J CHIPR 100 J 110w R337 RK73GB2A103J CHIPR 10K J 110w
R261 RK73GB2A391J CHIPR 390 J 1/10W R338 RK73GB2A223J CHIPR 22K J 1/10W
R262 RK73GB2A000J CHIPR 0.0 J 110w R339 RK73GB2A102J CHIPR 106 J 110w
R264 RK73GB2A391J CHIPR 390 J 1/10W R341 RK73GB2A103J CHIPR 10K J 1/10W
R265 RK73GB2A000J CHIPR 0.0 J 1/10W R342 RK73GB2A152J CHIPR 15k J 1/10W
R266 RK73GB2A561J CHIPR 560 J 110w R343 RK73GB2A103J CHIPR 10K J 110w
R267,268 RK73GB2A152J CHIPR 15K J 1/10W R344 RK73GB2A333J CHIPR 33K J 1/10W
R269 RK73GB2A182J CHIPR 18K J  1/10W R345 RK73GB2A221J CHIPR 220 J 110w
R271 RK73GB2A471J CHIPR 470 J 1/10W R346 RK73GB2A102J CHIPR 10K J 1/10W
R272 RK73GB2A101J CHIPR 100 J 1/10W R347 RK73GB2A104J CHIPR 100K J 1/10W
R273 RK73GB2A273J CHIPR 27K J 110w R348 RK73GB2A101J CHIPR 100 J 110w
R274 RK73GB2A103J CHIPR 10K J 1/10W R349 RK73GB2A681J CHIPR 680 J 1/10W
R275 RK73GB2A471J CHIPR 470 J o 1/10W R352 RK73GB2A102J CHIPR 106 J 110w
R276 RK73GB2A101J CHIPR 100 J 1/10W R353,354 RK73GB2A000J CHIPR 0.0 J 1/10W
R277 RK73GB2A150J CHIPR 15 J 1/10W R360 RK73GB2A102J CHIPR 10K J 1/10W
R278 RK73GB2A152J CHIPR 15 J  1/10W R361 RK73GB2A331J CHIPR 330 J 110w
R279 RK73GB2A470J CHIPR 47 J 1/10W R362 RK73GB2A333J CHIPR 33K J 1/10W
R280 RK73GB2A471J CHIPR 470 J 110w R363 RK73GB2A101J CHIPR 100 J 110w
R281 RK73GB2A101J CHIPR 100 J 1/10W R364 RK73GB2A683J CHIPR 68K J 1/10W
R283 RK73GB2A102J CHIPR 10K J 1/10W R365,366 RK73GB2A223J CHIPR 22K J 1/10W
R284 RK73GB2A471J CHIPR 470 J 110w R367 RK73GB2A153J CHIPR 15K J 110w
R285 RK73GB2A102J CHIPR 10K J 1/10W R368 RK73GB2A223J CHIPR 22K J 1/10W
R286 RK73GB2A152J CHIPR 15 J  1/10W R369-371 RK73GB2A104J CHIPR 100K J  1/10W
R287 RK73GB2A471J CHIPR 470 J 1/10W R372 RK73GB2A224J CHIPR 220K J 1/10W
R288 RK73GB2A224J CHIPR 220K J 1/10W R373,374 RK73GB2A000J CHIPR 0.0 J 1/10W
R290 RK73GB2A334J CHIPR 330K J 1710w R375 RK73GB2A104J CHIPR 100K J  1/10W
R291 RK73GB2A560J CHIPR 56 J 1/10W R376 RK73GB2A103J CHIPR 10K J 1/10W
R292 RK73GB2A331J CHIPR 330 J 110w R377 RK73GB2A334J CHIPR 330K J 1/10W
R293 RK73GB2A101J CHIPR 100 J 1/10W R379 RK73GB2A333J CHIPR 33K J 1/10W
R294,295 RK73GB2A224J CHIPR 220K J 1/10W R380 RK73GB2A331J CHIPR 330 J 1/10W
R296 RK73GB2A472J CHIPR 47 J 110w R381 RK73GB2A332J CHIPR 33K J 110w
R297 RK73GB2A102J CHIPR 10K J 1/10W R382 RK73GB2A561J CHIPR 560 J 1/10W
R298 RK73GB2A101J CHIPR 100 J 110w R383 RK73GB2A222J CHIPR 22K J 110w
R299 RK73GB2A102J CHIPR 10K J 1/10W R384 RK73GB2A473J CHIPR 47K J 1/10W
R300 RK73GB2A184J CHIPR 180K J 1/10W R385 RK73GB2A101J CHIPR 100 J 1/10W
R301 RK73GB2A101J CHIPR 100 J 110w R386 RK73GB2A331J CHIPR 330 J 110w
R302 RK73GB2A471J CHIPR 470 J 1/10W R387 RK73GB2A473J CHIPR 47K J 1/10W
R303 RK73GB2A473J CHIPR 47K J 110w R388 RK73GB2A102J CHIPR 106 J  1/10W
R304 RK73GB2A472J CHIPR 47K J 1/10W R389 RK73GB2A473J CHIPR 47K J 1/10W
R311 RK73GB2A473J CHIPR 47K J 1/10W R390 RK73GB2A331J CHIPR 330 J 1/10W
R312 RK73GB2A103J CHIPR 10K J 110w R391 RK73GB2A105J CHIPR oM J o 1/10W
R313 RK73GB2A102J CHIPR 10K J 1/10W R392 RK73GB2A274J CHIPR 270k J 1/10W
R314 RK73GB2A103J CHIPR 10K J 110w R393 RK73GB2A331J CHIPR 330 J 110w
R315 RK73GB2A102J CHIPR 10K J 1/10W R394 RK73GB2A105J CHIPR 1.0M J 1/10W
R316 RK73GB2A103J CHIPR 10K J 1/10W R395 RK73GB2A272J CHIPR 27K J 1/10W
R317 RK73GB2A473J CHIPR 47K J o 1/10W R396 RK73GB2A473J CHIPR 47K J 110w
R319 RK73GB2A473J CHIPR 47K J 1/10W R397 RK73GB2A394J CHIPR 390K J 1/10W
R321,322 RK73GB2A101J CHIPR 100 J 110w R398 RK73GB2A330J CHIPR 33 J 110w
R323 RK73GB2A471J CHIPR 470 J 1/10W R399 RK73GB2A102J CHIPR 10K J 1/10W
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R400 RK73GB2A822J CHIPR 82k J 1/10W R468 RK73GB2A104J CHIPR 100K J 1/10W
R401 RK73GB2A473J CHIPR 47K J 110w R469 RK73GB2A331J CHIPR 330 J 110w
R402,403 RK73GB2A333J CHIPR 33K J 1/10W R470 RK73GB2A103J CHIPR 10K J 1/10W
R404 RK73GB2A473J CHIPR 47K J 110w R471 RK73GB2A470J CHIPR 47 J 110w
R405 RK73GB2A393J CHIPR 39K J 1/10W R472 RK73GB2A222J CHIPR 22k J 1/10W
R406 RK73GB2A561J CHIPR 560 J 1/10W R473 RK73GB2A470J CHIPR 47 J 1/10W
R407 RK73GB2A333J CHIPR 33K J 110w R474 RK73GB2A101J CHIPR 100 J 110w
R408 RK73GB2A473J CHIPR 47K J 1/10W R475 RK73GB2A474J CHIPR 470K J 1/10W
R409 RK73GB2A333J CHIPR 33K J 110w R476 RK73GB2A562J CHIPR 56K J  1/10W
R410 RK73GB2A473J CHIPR 47K J 1/10W R477 RK73GB2A470J CHIPR 47 J 1/10W
R411 RK73GB2A474J CHIPR 470K J 1/10W R478 RK73GB2A471J CHIPR 470 J 1/10W
R412 RK73GB2A682J CHIPR 68K J  1/10W R479 RK73GB2A331J CHIPR 330 J o 1/10W
R413 RK73GB2A561J CHIPR 560 J 1/10W R480 RK73GB2A222J CHIPR 22k J 1/10W
R414 RK73GB2A822J CHIPR 82k J  1/10W R481 RK73GB2A104J CHIPR 100K J  1/10W
R415 RK73GB2A104J CHIPR 100K J 1/10W R482 RK73GB2A274J CHIPR 270K J 1/10W
R416 RK73GB2A330J CHIPR 33 J 1/10W R483 RK73GB2A000J CHIPR 0.0 J 1/10W
R417 RK73GB2A822J CHIPR 82k J  1/10W R484 RK73GB2A470J CHIPR 47 J 110w
R418 RK73GB2A334J CHIPR 330K J 1/10W R485,486 RK73GB2A474J CHIPR 470K J 1/10W
R419 RK73GB2A104J CHIPR 100K J  1/10W R487 RK73GB2A101J CHIPR 100 J 110w
R420 RK73GB2A561J CHIPR 560 J 1/10W R488 RK73GB2A222J CHIPR 22k J 1/10W
R421 RK73GB2A123J CHIPR 12K J 1/10W R489 RK73GB2A331J CHIPR 330 J 1/10W
R422 RK73GB2A101J CHIPR 100 J 110w R491 RK73GB2A681J CHIPR 680 J 110w
R424 RK73GB2A102J CHIPR 10K J 1/10W R492 RK73GB2A471J CHIPR 470 J 1/10W
R425 RK73GB2A000J CHIPR 0.0 J 110w R493 RK73GB2A104J CHIPR 100K J  1/10W
R426,427 RK73GB2A473J CHIPR 47K J 1/10W R494 RK73GB2A473J CHIPR 47K J 1/10W
R428 RK73GB2A274J CHIPR 270K J 1/10W R495 RK73GB2A104J CHIPR 100K J 1/10W
R429 RK73GB2A102J CHIPR 106 J 110w R496 RK73GB2A100J CHIPR 10 J 110w
R430 RK73GB2A103J CHIPR 10K J 1/10W R497 RK73GB2A103J CHIPR 10K J 1/10W
R431 RK73GB2A000J CHIPR 0.0 J 110w R498 RK73GB2A473J CHIPR 47K J 110w
R432 RK73GB2A101J CHIPR 100 J 1/10W R499 RK73GB2A103J CHIPR 10K J 1/10W
R433 RK73GB2A472J CHIPR 47K J 1/10W R500 RK73GB2A223J CHIPR 22K J 1/10W
R434 RK73GB2A223J CHIPR 22K J 110w R501,502 RK73GB2A472J CHIPR 47 J 110w
R435 RK73GB2A331J CHIPR 330 J 1/10W R503 RK73GB2A101J CHIPR 100 J 1/10W
R436 RK73GB2A472J CHIPR 47 J 1710w R505 RK73GB2A103J CHIPR 10K J 110w
R437 RK73GB2A223J CHIPR 22K J 1/10W R506 RK73GB2A682J CHIPR 6.8K J 1/10W
R438 RK73GB2A822J CHIPR 82k J 1/10W R507 RK73GB2A000J CHIPR 0.0 J 1/10W
R439 RK73GB2A184J CHIPR 180K J  1/10W R508 RK73GB2A103J CHIPR 10K J 110w
R440 RK73GB2A333J CHIPR 33K J 1/10W R521 RK73GB2A151J CHIPR 150 J 1/10W
Ra41 RK73GB2A102J CHIPR 106 J 110w R523 RK73GB2A682J CHIPR 68K J 1/10W
R442 RK73GB2A103J CHIPR 10K J 1/10W R524 RK73GB2A223J CHIPR 22K J 1/10W
R443 RK73GB2A223J CHIPR 22K J 1/10W R525,526 RK73GB2A103J CHIPR 10K J 1/10W
R444 RK73GB2A000J CHIPR 0.0 J 110w R527 RK73GB2A223J CHIPR 22K J o 1/10W
R445 RK73GB2A101J CHIPR 100 J 1/10W R528 RK73GB2A104J CHIPR 100K J 1/10W
R446 RK73GB2A000J CHIPR 0.0 J 110w R529 RK73GB2A563J CHIPR 56K J 110w
R447 RK73GB2A103J CHIPR 10K J 1/10W R530,531 RK73GB2A104J CHIPR 100K J 1/10W
R451,452 RK73GB2A332J CHIPR 33K J 1/10W R532 RK73GB2A333J CHIPR 33K J 1/10W
R453 RK73GB2A104J CHIPR 100K J  1/10W R533,534 RK73GB2A473J CHIPR 47K J o 1/10W
R454 RK73GB2A393J CHIPR 39K J 1/10W R535 RK73FB2B4R7J CHIPR 47 J 1/8W
R455 RK73GB2A101J CHIPR 100 J 110w R536 RK73GB2A221J CHIPR 220 J 110w
R456 RK73GB2A331J CHIPR 330 J 1/10W R537 RK73GB2A103J CHIPR 10K J 1/10W
R457 RK73GB2A103J CHIPR 10K J 1/10W R538 RK73GB2A333J CHIPR 33K J 1/10W
R458 RK73GB2A470J CHIPR 47 J 110w R539 RK73GB2A102J CHIPR 106 J  1/10W
R459 RK73GB2A000J CHIPR 0.0 J 1/10W R541 RK73GB2A391J CHIPR 390 J 1/10W
R460 RK73GB2A223J CHIPR 22K J 110w R543 RK73GB2A000J CHIPR 0.0 J o 1/10W
R461 RK73GB2A102J CHIPR 10K J 1/10W R544 RK73GB2A223J CHIPR 22K J 1/10W
R462 RK73GB2A222J CHIPR 22k J 1/10W R545 RK73GB2A333J CHIPR 33K J 1/10W
R463 RK73GB2A101J CHIPR 100 J 110w R546 RK73GB2A103J CHIPR 10K J 110w
R464 RK73GB2A104J CHIPR 100K J 1/10W R547 RK73EB2E000J CHIPR 0.0 J 1/4W
R465,466 RK73GB2A472J CHIPR 47 J 1710w R548 RK73GB2A103J CHIPR 10K J 110w
R467 RK73GB2A393J CHIPR 39K J 1/10W R551 RK73GB2A104J CHIPR 100K J 1/10W
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R553 RK73GB2A101J CHIPR 100 J 1/10W R628 RK73GB2A103J CHIPR 10K J 1/10W
R554 RK73GB2A223J CHIPR 22K J 110w R629 RK73GB2A105J CHIPR oM J 110w
R555 RK73GB2A473J CHIPR 47K J 1/10W R630 RK73GB2A102J CHIPR 10K J 1/10W
R556 RK73GB2A104J CHIPR 100K J  1/10W R631-634 RK73GB2A103J CHIPR 10K J 110w
R557 RK73GB2A101J CHIPR 100 J 1/10W R635 RK73GB2A123J CHIPR 12K J 1/10W
R558,559 RK73GB2A104J CHIPR 100K J 1/10W R636 RK73GB2A101J CHIPR 100 J 1/10W
R560 RK73GB2A101J CHIPR 100 J 110w R637,638 RK73GB2A103J CHIPR 10K J 110w
R561 RK73GB2A104J CHIPR 100K J 1/10W R639,640 RK73GB2A101J CHIPR 100 J 1/10W
R562 RK73GB2A101J CHIPR 100 J 110w R641 RK73GB2A104J CHIPR 100K J  1/10W
R563 RK73GB2A183J CHIPR 18K J 1/10W R642 RK73GB2A154J CHIPR 150K J 1/10W
R564 RK73GB2A103J CHIPR 10K J 1/10W R643 RK73GB2A101J CHIPR 100 J 1/10W
R565 RK73GB2A822J CHIPR 82k J 1710w R644 RK73GB2A224J CHIPR 220K J 1/10W
R566 RK73GB2A104J CHIPR 100K J 1/10W R645 RK73GB2A103J CHIPR 10K J 1/10W
R567 RK73GB2A101J CHIPR 100 J o 1/10W R646 RK73GB2A153J CHIPR 15K J 110w
R568 RK73GB2A822J CHIPR 82k J 1/10W R647 RK73GB2A101J CHIPR 100 J 1/10W
R569 RK73GB2A104J CHIPR 100K J 1/10W R648 RK73GB2A104J CHIPR 100K J 1/10W
R570 RK73GB2A101J CHIPR 100 J 110w R649 RK73GB2A474J CHIPR 470K J - 1/10W
R571 RK73GB2A104J CHIPR 100K J 1/10W R650 RK73GB2A104J CHIPR 100K J 1/10W
R572 RK73GB2A101J CHIPR 100 J 110w R651 RK73GB2A101J CHIPR 100 J 110w
R574 RK73GB2A104J CHIPR 100K J 1/10W R652 RK73GB2A224J CHIPR 220K J 1/10W
R575 RK73GB2A223J CHIPR 22K J 1/10W R653 RK73GB2A472J CHIPR 47K J 1/10W
R578 RK73GB2A102J CHIPR 106 J  1/10W R654 RK73GB2A103J CHIPR 10K J 110w
R579 RK73GB2A472J CHIPR 47K J 1/10W R657-661 RK73GB2A103J CHIPR 10K J 1/10W
R580 RK73GB2A122J CHIPR 1.2k J 1/10W R666,667 RK73GB2A472J CHIPR 47 J 110w
R581 RK73GB2A103J CHIPR 10K J 1/10W R670 RK73GB2A223J CHIPR 22K J 1/10W
R582 RK73GB2A473J CHIPR 47K J 1/10W R671 RK73GB2A681J CHIPR 680 J 1/10W
R583 RK73GB2A472J CHIPR 47 J 110w R672 RK73GB2A472J CHIPR 47K J 110w
R584 RK73GB2A102J CHIPR 10K J 1/10W R674 RK73GB2A103J CHIPR 10K J 1/10W
R585 RK73GB2A122J CHIPR 1.2k J 1/10W R675,676 RK73GB2A101J CHIPR 100 J 110w
R586 RK73GB2A474J CHIPR 470K J 1/10W R679,680 RK73GB2A224J CHIPR 220K J 1/10W
R590 RK73GB2A102J CHIPR 10K J 1/10W R681 RK73GB2A104J CHIPR 100K J 1/10W
R591 RK73GB2A122J CHIPR 1.2k J 1/10W R685 RK73GB2A000J CHIPR 0.0 J 110w
R593 RK73GB2A473J CHIPR 47K J 1/10W R701 RK73GB2A100J CHIPR 10 J 1/10W
R594 RK73GB2A563J CHIPR 56K J 110w R702 RK73GB2A560J CHIPR 56 J 110w
R595 RK73GB2A000J CHIPR 0.0 J 1/10W R703 RK73GB2A823J CHIPR 82K J 1/10W
R596,597 RK73GB2A474J CHIPR 470K J 1/10W R704 RK73GB2A224J CHIPR 220K J 1/10W
R598,599 RK73GB2A153J CHIPR 15K J 110w R706 RK73GB2A331J CHIPR 330 J 110w
R601 RK73GB2A102J CHIPR 10K J 1/10W R707 RK73GB2A271J CHIPR 270 J 1/10W
R602 RK73GB2A103J CHIPR 10K J 110w R708 RK73GB2A470J CHIPR 47 J 110w
R603,604 RK73GB2A151J CHIPR 150 J 1/10W R709 RK73GB2A102J CHIPR 10K J 1/10W
R605 RK73GB2A223J CHIPR 22K J 1/10W R710 RK73GB2A180J CHIPR 18 J 1/10W
R606 RK73GB2A101J CHIPR 100 J 110w R711 RK73GB2A271J CHIPR 270 J 110w
R607 RK73GB2A103J CHIPR 10K J 1/10W R712,713 RK73GB2A102J CHIPR 10K J 1/10W
R608 RK73GB2A101J CHIPR 100 J 110w R714 RK73GB2A392J CHIPR 39K J 110w
R609 RK73GB2A474J CHIPR 470K J 1/10W R715 RK73GB2A103J CHIPR 10K J 1/10W
R610 RK73GB2A101J CHIPR 100 J 1/10W R716 RK73GB2A100J CHIPR 10 J 1/10W
R611,612 RK73GB2A332J CHIPR 33K J 110w R717 RK73GB2A823J CHIPR 82K J 110w
R613,614 RK73GB2A223J CHIPR 22K J 1/10W R718 RK73GB2A100J CHIPR 10 J 1/10W
R615 RK73GB2A564J CHIPR 560K J  1/10W R720 RK73GB2A561J CHIPR 560 J 110w
R616 RK73GB2A105J CHIPR .M J 1/10W R721 RK73GB2A271J CHIPR 270 J 1/10W
R617 RK73GB2A474J CHIPR 470K J 1/10W R722 RK73GB2A331J CHIPR 330 J 1/10W
R618 RK73GB2A222J CHIPR 22K J 110w R725 RK73GB2A102J CHIPR 106 J  1/10W
R619 RK73GB2A103J CHIPR 10K J 1/10W R726 RK73GB2A393J CHIPR 39K J 1/10W
R620 RK73GB2A105J CHIPR 1.0M J  1/10W R727 RK73GB2A682J CHIPR 68K J 1/10W
R621 RK73GB2A103J CHIPR 10K J 1/10W R729,730 RK73GB2A102J CHIPR 10K J 1/10W
R622 RK73GB2A683J CHIPR 68K J 1/10W R731 RK73GB2A331J CHIPR 330 J 1/10W
R623 RK73GB2A103J CHIPR 10K J o 1/10W R732 RK73GB2A101J CHIPR 100 J 110w
R624,625 RK73GB2A151J CHIPR 150 J 1/10W R736 RK73GB2A822J CHIPR 82k J 1/10W
R626 RK73GB2A104J CHIPR 100K J  1/10W R737 RK73GB2A153J CHIPR 15K J 110w
R627 RK73GB2A102J CHIPR 106 J 1/10W R738 RK73GB2A470J CHIPR 47 J 1/10W
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R739 RK73GB2A271J CHIPR 270 J 1/10W R811 RK73GB2A473J CHIPR 47K J 1/10W
R740 RK73GB2A153J CHIPR 15K J 110w R850 RK73GB2A000J CHIPR 0.0 J 110w
R741 RK73GB2A682J CHIPR 68K J 1/10W R851,852 RK73GB2A101J CHIPR 100 J 1/10W
R742 RK73GB2A392J CHIPR 39K J 1710w R853,854 RK73GB2A472J CHIPR 47 J 110w
R744 RK73GB2A331J CHIPR 330 J 1/10W R855,856 RK73GB2A101J CHIPR 100 J 1/10W
R746 RK73GB2A271J CHIPR 270 J 1/10W R857,858 RK73FB2B000J CHIPR 0.0 J 18w
R747 RK73GB2A153J CHIPR 15K J 110w R863-871 RK73GB2A101J CHIPR 100 J 110w
R748 RK73GB2A682J CHIPR 68K J 1/10W R872 RK73GB2A104J CHIPR 100K J 1/10W
R749 RK73GB2A101J CHIPR 100 J 110w R874 RK73GB2A471J CHIPR 470 J 110w
R750 RK73GB2A180J CHIPR 18 J 1/10W R877 RK73GB2A471J CHIPR 470 J 1/10W
R751 RK73GB2A100J CHIPR 10 J 1/10W R880 RK73GB2A105J CHIPR 1.0M J 1/10W
R752 RK73GB2A271J CHIPR 270 J 110w R881 RK73GB2A104J CHIPR 100K J  1/10W
R753 RK73GB2A101J CHIPR 100 J 1/10W R882 RK73GB2A103J CHIPR 10K J 1/10W
R754 RK73GB2A822J CHIPR 82k J  1/10W R895 RK73GB2A102J CHIPR 106 J  1/10W
R755 RK73GB2A153J CHIPR 15K J 1/10W R896 RK73GB2A104J CHIPR 100K J 1/10W
R757 RK73GB2A000J CHIPR 0.0 J 1/10W R897 RK73GB2A101J CHIPR 100 J 1/10W
R758 RK73GB2A470J CHIPR 47 J 110w R900 RK73GB2A101J CHIPR 100 J o 1/10W
R759 RK73GB2A391J CHIPR 390 J 1/10W R901,902 RK73GB2A473J CHIPR 47K J 1/10W
R761 RK73GB2A560J CHIPR 56 J 110w R906,907 RK73GB2A102J CHIPR 106 J  1/10W
R762 RK73GB2A470J CHIPR 47 J 1/10W R909 RK73GB2A104J CHIPR 100K J 1/10W
R763 RK73GB2A473J CHIPR 47K J 1/10W R910 RK73GB2A473J CHIPR 47K J 1/10W
R764 RK73GB2A102J CHIPR 106 J 110w R911-913 RK73GB2A101J CHIPR 100 J 110w
R765 RK73GB2A181J CHIPR 180 J 1/10W R914 RK73GB2A104J CHIPR 100K J 1/10W
R766 RK73GB2A331J CHIPR 330 J 110w R915 RK73GB2A101J CHIPR 100 J 110w
R767,768 RK73GB2A101J CHIPR 100 J 1/10W R916 RK73GB2A473J CHIPR 47K J 1/10W
R769 RK73GB2A470J CHIPR 47 J 1/10W R917 RK73GB2A101J CHIPR 100 J 1/10W
R770 RK73GB2A224J CHIPR 220K J 1/10W R918 RK73GB2A471J CHIPR 470 J 110w
R772 RK73GB2A104J CHIPR 100K J 1/10W R919 RK73GB2A104J CHIPR 100K J 1/10W
R774 RK73GB2A101J CHIPR 100 J 110w R920,921 RK73GB2A473J CHIPR 47K J 110w
R775,776 RK73GB2A391J CHIPR 390 J 1/10W R926,927 RK73GB2A473J CHIPR 47K J 1/10W
R777 RK73GB2A470J CHIPR 47 J 1/10W R930 RK73GB2A104J CHIPR 100K J 1/10W
R778 RK73GB2A000J CHIPR 0.0 J 110w R933 RK73GB2A823J CHIPR 82K J 110w
R779 RK73GB2A221J CHIPR 220 J 1/10W R945 RK73PB2H560J CHIPR 56 J 12w
R780 RK73GB2A180J CHIPR 18 J 110w R948 RK73GB2A101J CHIPR 100 J 110w
R781,782 RK73GB2A221J CHIPR 220 J 1/10W R951 RK73GB2A471J CHIPR 470 J 1/10W
R783,784 RK73GB2A180J CHIPR 18 J 1/10W R952 RK73GB2A103J CHIPR 10K J 1/10W
R785 RK73FB2B000J CHIPR 0.0 J 18w R954 RK73GB2A471J CHIPR 470 J o 1/10W
R786 RK73GB2A391J CHIPR 390 J 1/10W R956 RK73GB2A102J CHIPR 10K J 1/10W
R787 RK73FB2B000J CHIPR 0.0 J 18w R958 RK73GB2A102J CHIPR 106 J  1/10W
R788 RK73GB2A391J CHIPR 390 J 1/10W R960 RK73GB2A101J CHIPR 100 J 1/10W
R789 RK73GB2A153J CHIPR 15K J 1/10W R961 RK73GB2A103J CHIPR 10K J 1/10W
R790 RK73GB2A682J CHIPR 68K J  1/10W R962 RK73FB2B000J CHIPR 0.0 J /8w
R791 RK73GB2A103J CHIPR 10K J 1/10W R963 RK73GB2A474J CHIPR 470K J 1/10W
R792,793 RK73GB2A102J CHIPR 10K J 1/10W R964,965 RK73GB2A472J CHIPR 47 J 1/10W
R794 RK73GB2A101J CHIPR 100 J 1/10W R966 RK73GB2A474J CHIPR 470K J 1/10W
R795 RK73GB2A471J CHIPR 470 J 1/10W R967 RK73GB2A393J CHIPR 39K J 1/10W
R796 RK73GB2A472J CHIPR 47 J 1710w R968 RK73GB2A104J CHIPR 100K J  1/10W
R797 RK73GB2A560J CHIPR 56 J 1/10W R969 RK73GB2A394J CHIPR 390K J 1/10W
R798 RK73GB2A470J CHIPR 47 J 110w R970 RK73GB2A000J CHIPR 0.0 J 110w
R799 RK73GB2A153J CHIPR 15K J 1/10W R971 RK73GB2A223J CHIPR 22K J 1/10W
R800 RK73GB2A682J CHIPR 68K J 1/10W R972 RK73GB2A332J CHIPR 33K J 1/10W
R801 RK73GB2A271J CHIPR 270 J 110w R973-976 RK73GB2A473J CHIPR 47K J 110w
R802 RK73GB2A180J CHIPR 18 J 1/10W R977 RK73GB2A103J CHIPR 10K J 1/10W
R803 RK73GB2A470J CHIPR 47 J 110w R979-982 RK73GB2A473J CHIPR 47K J o 1/10W
R804 RK73GB2A560J CHIPR 56 J 1/10W R983,984 RK73GB2A472J CHIPR 47K J 1/10W
R805 RK73GB2A271J CHIPR 270 J 1/10W R985-989 RK73GB2A473J CHIPR 47K J 1/10W
R806,807 RK73GB2A471J CHIPR 470 J 110w R990 RK73FB2B100J CHIPR 10 J /8w
R808 RK73GB2A000J CHIPR 0.0 J 1/10W R991 % | RK73SB3A680J CHIPR 68 J 1w
R809 RK73GB2A102J CHIPR 106 J 110w R992 RK73EB2E560J CHIPR 56 J /AW
R810 RK73GB2A151J CHIPR 150 J 1/10W R993 % | RK73SB3A680J CHIPR 68 J 1w
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R994 RK73EB2E560J CHIPR 56 J 1/4W D704,705 HSC277 DIODE
R995,996 RK73GB2A182J CHIPR 18K J  1/10W D851,852 AVRM1608080MAA | VARISTOR
R997-999 RK73FB2B100J CHIPR 10 J o 1/8wW D853 MINISMDCO020F VARISTOR
VR251,252 % | R32-0328-05 SEMI FIXED VARIABLE RESISTOR D854 AVRM1608080MAA | VARISTOR
VR361,362 sk [ R32-0328-05 SEMI FIXED VARIABLE RESISTOR D855,856 DA221 DIODE
VR851,852 sk | R32-0328-05 SEMI FIXED VARIABLE RESISTOR D857 AVRM1608080MAA | VARISTOR

D858,859 % | 1SS400 DIODE
K1 $51-1428-05 RELAY D860 DA221 DIODE
D861 % | 1SS400 DIODE
D1 \V08(G) DIODE D862,863 AVRM1608080MAA | VARISTOR
D2,3 RLS245 DIODE
D4 \V08(G) DIODE D864 DA221 DIODE
D5,6 HVC131 DIODE D865-867 AVRM1608080MAA | VARISTOR
D7 LFBO1 DIODE D868 sk |EDZ18B ZENER DIODE
D869 RB521S-30 DIODE
D89 HVC131 DIODE D870-872 % | 1SS400 DIODE
D10-12 sk | 1SV312-F DIODE
D13 HVC131 DIODE D991,992 % | 1SS400 DIODE
D14-20 HSC277 DIODE IC1 BU2099FV MQS-IC
D21 % | 1SS400 DIODE IC101 sk | TA4107F-F MOS-IC
1C251 NJM2594V ANALOGUE IC
D101-103 HSC277 DIODE 1C361 BA10358FV MOS-IC
D104 sk | 1SV312-F DIODE
D105-107 DAN235E DIODE 1C362 BA10324AFV MOS-IC
D181 s | 1SS400 DIODE 1C363 M62364FP-F MQS-IC
D182 DAN235E DIODE 1C421 BU2099FV MOS-IC
1C422 BU4066BCFV MQS-IC
D183 HSB8BWS DIODE 1C423 sk [ NJM2100V-ZB MOS-IC
D184,185 DAN235E DIODE
D186,187 % | 1SS400 DIODE 1C451 sk [ TA4101F-F ANALOGUE IC
D251 HSC277 DIODE 1C452 TC7W53FK(F) MQS-IC
D252 % | 1SV312-F DIODE 1C453 s [ NJM2100V-ZB MOS-IC
1C454 XC6201P502PR MOS-IC
D253 RN731V DIODE 1C521 1B sk [ BAB415A BI-POLAR IC
D254 HSC277 DIODE
D255-257 % | 1SV312-F DIODE 1C551-553 BU4066BCFV MOS-IC
D258 HSC277 DIODE |C554,555 M62364FP-F MQS-IC
D259 HVC131 DIODE 1C601 TC4001BFT MOS-IC
1C602 % | NJM2100V-ZB MQS-IC
D260,261 HSC277 DIODE 1C603 BA10358FV MOS-IC
D321 RB706F-40 DIODE
D361 sk |EDZ5.1B ZENER DIODE 1C604,605 sk [ NJM2100V-ZB MOS-IC
D362 %k | 015AZ5.6(X)F ZENER DIODE 1C606 TC7WT125FUF MQS-IC
D363 % | 1SS400 DIODE 1C701,702 sk | AD9835BRUZ MOS-IC
IC703 sk | LMX2306 TMX/NP ANALOGUE IC
D364 % | 015AZ5.6(X)F ZENER DIODE IC704 XC6201P502PR MOS-IC
D365 1SS388F DIODE
D366,367 % | 1SS400 DIODE 1C851 TC7S66FUF MOS-IC
D368,369 1SS388F DIODE 1C852 NJM2107F-ZB ANALOGUE IC
D370 % | 015AZ3.9(X)F ZENER DIODE 1C853 TK11250CUCB MOS-IC
1C854 AT25128A10SU27 ROM IC
D371-373 % | 1SS400 DIODE 1C855 % | 30625FGPUKBEC MICROPROCESSOR IC
D374 1SS388F DIODE
D451 % | 1SS400 DIODE 1C856,857 S-80942CNNBGIC MOS-IC
D452 RN731V DIODE 1C859 %k | XC6202P502FR MQS-IC
D453,454 HSMBBAS-E DIODE 1C861 TK11250CUCB MOS-IC
1C863 % | NJM2100V-ZB MOS-IC
D521,522 % | 1SS400 DIODE 1C864 % | TC7WB6FK-F MOS-IC
D601,602 MA3J742 DIODE
D603,604 % | 1SS400 DIODE 1C865 NJIM2211M MOS-IC
D605,606 MA3J742 DIODE Q1 s | HN7GO1FU-F(A) TRANSISTOR
D607,608 % | 1SS400 DIODE Q2 DTC114EE DIGITAL TRANSISTOR
03 25K2596 FET
D609,610 AVRM1608080MAA | VARISTOR Q4 2SD1757K TRANSISTOR
D611 s | MINISMDC05002F | VARISTOR
D612 MINISMDC020F VARISTOR 05-13 DTA123YE DIGITAL TRANSISTOR
D613,614 AVRM1608080MAA | VARISTOR Q101 2SK1830F FET
D701,702 % | KV1470-G VARIABLE CAPACITANCE DIODE Q102 sk | RN47A5-F TRANSISTOR
Q103 25C3356-A(R24) TRANSISTOR
D703 % | 1SS400 DIODE Q104 % | HN7GO1FU-F(A) TRANSISTOR
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If a part reference number is listed in a shaded box, that part does not come with the PCB.
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TX-RX UNIT (X57-7210-20)

Ref. No. |Address I';‘:r‘{‘; Parts No. Description II‘I):t?‘DII; Ref. No. |Address y:rg Parts No. Description l?:l?:]ll-l
Q105,106 2SK508NV(K53) FET 0855 DTC114TE DIGITAL TRANSISTOR
Q107 2SK2596 FET 0856 DTC114EE DIGITAL TRANSISTOR
Q108,109 2SK508NV(K53) FET 0858 DTC114EE DIGITAL TRANSISTOR
Q110 sk | RN47A5-F TRANSISTOR 0859 DTAT14EE DIGITAL TRANSISTOR
Q181 DTC114EE DIGITAL TRANSISTOR Q991,992 2SD1757K TRANSISTOR
Q182,183 sk | 3SK317-E FET Q993 2SK1830F FET
Q184 2SC3356-A(R24) TRANSISTOR 994,995 DTAT14EE DIGITAL TRANSISTOR
Q185,186 sk | 3SK317-E FET TH184 % | NCP18XF101J0S THERMISTOR
Q187 2SC4617(R) TRANSISTOR TH185 s | NCP18XW332J0S THERMISTOR
0251 2SC3356-A(R24) TRANSISTOR TH251 % | NCP18XF101J0S THERMISTOR
0252 DTC114EE DIGITAL TRANSISTOR TH252,253 % | NCP18XQ471J0S THERMISTOR
(253-255 2SC4617(R) TRANSISTOR TH255 NCP18XQ102J0S THERMISTOR
Q311,312 sk | HN7GO1FU-F(A) TRANSISTOR TH361 s | NCP18XW153J0S THERMISTOR
Q313 DTC114EE DIGITAL TRANSISTOR TH451 NCP18XM472J0S THERMISTOR
Q321 2SC4617(R) TRANSISTOR TH551 % | NCP18WB473J0S THERMISTOR
Q322 2SC3356-A(R24) TRANSISTOR
Q323 UMX2N TRANSISTOR
Q324 2SK1830F FET
0325-327 25C4617(Q) TRANSISTOR
Q329 DTA114EE DIGITAL TRANSISTOR
Q361 DTC114EE DIGITAL TRANSISTOR
Q362 sk | RN47A5-F TRANSISTOR
363,364 2SC4617(R) TRANSISTOR
Q365 sk | 2SK208-F(GR) FET
Q366 2SC4617(R) TRANSISTOR
Q421 DTA114EE DIGITAL TRANSISTOR
Q423 2SC4617(R) TRANSISTOR
Q451 sk | 3SK317-E FET
Q452 2SK1830F FET
Q453 2SC4617(R) TRANSISTOR
Q454 DTC114EE DIGITAL TRANSISTOR
Q455 sk | 3SK317-E FET
Q456 DTC114EE DIGITAL TRANSISTOR
Q457-459 2SC4617(R) TRANSISTOR
Q460 2SK1830F FET
0521 2SK1830F FET
Q522 sk | 2SC5566-E TRANSISTOR
Q523,524 2SK1830F FET
Q601 2SC4116(Y)F TRANSISTOR
0602 2SA1586(Y,GR)F TRANSISTOR
0603 DTA114EE DIGITAL TRANSISTOR
Q604 2SC4617(R) TRANSISTOR
Q605 2SC4116(Y)F TRANSISTOR
Q606 2SA1586(Y,GR)F TRANSISTOR
Q607 sk [ RN1701-F TRANSISTOR
Q608 DTC114EE DIGITAL TRANSISTOR
609,610 2SK1830F FET
Q701-704 2SC4617(R) TRANSISTOR
Q706 2SC4649(N,P) TRANSISTOR
Q707-709 2SC4617(R) TRANSISTOR
Q711,712 2SC4617(R) TRANSISTOR
Q713,714 2SK508NV(K52) FET
Q715,716 2SC4649(N,P) TRANSISTOR
Q717 2SC4617(R) TRANSISTOR
Q718,719 DTC114EE DIGITAL TRANSISTOR
Q720 sk | 2SC5566-E TRANSISTOR
0851 DTA143EE DIGITAL TRANSISTOR
0852 DTC143EE DIGITAL TRANSISTOR
0853 DTA143EE DIGITAL TRANSISTOR
0854 DTC143EE DIGITAL TRANSISTOR
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EXPLODED VIEW / B4 47 % [

A
A : N09-2477-05
B @4 (FW) : N15-1040-48
C M3x6 (F) : N32-3006-48
D M3x6(0C) : N33-3006-43
E M3x8(Bi) : N35-3008-43
F M4 x 10 (Bi) : N35-4010-48
G M2.6x10 : N66-2610-48
H M2.6x8 : N67-2608-48
J M26x8 : N82-2608-48
L K M2.6 x 6 (Br-Tap) : N87-2606-48
L M2.6 x 8 (Br-Tap) : N87-2608-48

TX-RX unit | 2T » %
Lmkx < é\

64 Parts with the exploded numbers larger than 700 are not supplied.
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.
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PACKING / €13%

6 Instruction manual
(B62-1866-00)

714
Protection bag

2
z

Packing fixture

25 Fuse (Blade type) (25A/32V)

24 Fuse (Blade type) (4A) (F52-0044-05)
(F52-0038-05)

718
Protection bag

719
Protection bag

10 DC cord

(E30-3489-05)
37 Foot

(J02-1302-04) x 2

717
Protection bag

715
Packing fixture

720
Item carton case

Parts with the exploded numbers larger than 700 are not supplied.
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Required Test Equipment

1. DC Voltmeter (DC V.M)
1) Input resistance : More than TMQ
2) Voltage range : 1.5 to 1000V AC/DC
Note: A high-recision multimeter may be used. How-
ever, accurate readings can not be obtained for high-
impedance circuits.
2. DC Ammeter
1) Current range : 100mA, 1.5A, 30A, high-precision am-
meter may be used.
3. RFVTVM (RF V.M)
1) Input impedance : TMQ and less than 3pF, min.
2) Voltage range : 10mV to 300V
3) Frequency range : 10kHz to 500MHz
4. AF Voltmeter (AF V.M)
1) Frequency range : 50Hz to 10kHz
2) Input resistance : TMQ or greater
3) Voltage range : 10mV to 30V
5. AF Generator (AG)
1) Frequency range : 200Hz to bkHz
2) Output : TmV or less to 1V, low distortion
6. AF Dummy Load (DM. SP)
1) Impedance : 4Q
2) Dissipation : W or greater
7. Oscilloscope
Requires high sensitivity, and external synchronization
capability (150MHz or greater).
8. Standard Signal Generator (SSG)
1) Frequency range : 50kHz to 30MHz
2) Output : =133dBm/0.1uV to 7dBm/1V
3) Output impedance : 50Q
4) AM modulation can be possible
Note : Generator must be frequency stable.
9. Frequency Counter (f. counter)
1) Minimum input voltage : 50mV
2) Frequency range : 150MHz or greater
10. Noise Generator (Noise G.)
Must generate ignition noise containing harmonics
beyond 30MHz.
11. Audio Analyzer
12. RF Dummy Load
1) Impedance : 150Q and 50Q
2) Dissipation : 150W or greater
13. Power Meter
1) Impedance : 50Q
2) Dissipation : 200W continuous or greater
3) Frequency limits : 30MHz or greater
14. Spectrum Analyzer
1) Frequency range : 100kHz to 140MHz or greater
2) Bandwidth : TkHz to 3MHz
15. Tracking Generator
16. Directional Coupler
17. Monitor Receiver
18. Microphone
KMC-30, KMC-32, KMC-35 or KMC-36
19. Distortion Meter
20. Double Signal Pad (50%2)

it &
1. EEBJE®R (DC V.M)
1) Hy AHPH: 1IMQD F
2) BRG] 1.5~1000V 2t/ E i
W TR RS T . BT v B I
T, TCIEIRAPRE 54
2. EiRER
1) BTG 100mA. 1.5A, 30A, T DLfft F o oks i 25 32
3. RF VTVM (RF V.M)
D AP IMQ Kdg/ME T 3pF
2) BLETEE: 10mV~300V
3) HiFEJLE: 10kHz~500MHz
4. FEREER (AF V.M)
1) $iR{EHE: S0Hz~10kHz
2) F AR IMQBH &
3) L RTER: 10mV~30V
5. 85k ER (AG)
1) $i%JEE: 200Hz~5kHz
2) fid: ImVE T 1V, IR E
6. BINENHE (DM. SP)
D 3T 40
2) #BH: SWEHE
7. TR ES
T B R RIS R e 1 (1SOMHz B 3 =)
8. IREE B A &ESE (SSG)
1) FiRJEH: 50kHz~30MHz
2) fid: -133dBm/0.1 u V~7dBm/1V
3) T 500
4) o] DAHEAT AMRE ]
9. B ITH#EE (f. counter)
D /N AHBE: S0mV
2) Wi EHE: 150MHzE ¥ 5
10. IEF R4S (Noise G.)
WA 77 A A 3 30MH Z 3B I (14 K s
M. B Hhas
12. RFEH M
1) fHH: 150QFI150Q
2) FEHC: 1SOWE B 5
13. ThER
D FEHT: 50Q
2) FEHL HELE200WHLH &
3) MFE R 30MHzE 5
14. S HTES
1) $i%JER: 100kHz~140MHzk 5
2) W98 1kHz~3MHz
15. BRER A AR
16. EEFAE RS
17. BRI ES
18. 5K
MC-30, KMC-32, KMC-358{KMC-36
19. REAX
20. #EES7E (50Q)
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Test Mode

This mode allows you to test the reception sensitivity and
transmission output, etc.

B Entering Test Mode

1. Press and hold the [D>] key while turning the power on.

2. When dealer mode is enabled, “TEST MODE" appears on
the display.

Note:
Test mode cannot be set when it has been disabled by the
FPU.

H Operations in the Test Mode

« Switching between the Memory Channel Mode
and the VFO Mode
Press the [a] key for one second.

» Channel up/down (Memory Channel Mode)
The [A] key or the [¥] key.

» Frequency up/down (VFO Mode)
The [A] key or the [¥] key.

« Select the digit to change the frequency (VFO Mode)

1. Press the [a] key to select a digit of the current frequency
to be increased or decreased.

2. Select a digit of the frequency to increase or decrease
with the [<C] and [D>] keys. (The selected digit blinks).

3. Press the [a] key to confirm a digit of the frequency to be
increased or decreased.

Note:

The frequency can be also changed with the [A] and [¥]
keys even when a digit to be increased or decreased is
being selected.

When “Minimum Volume Type” is set to “Lowest Limit”
in the FPU, the volume cannot be decreased lower than
the value set for the Minimum Volume in both the adjust-
ment mode and the test mode.

B Operations of Keys in the Test Mode

Wik =
VEBS T W e 7 R R 5 e

W N LR
L HLIRAT TP, HeqE (D] 4.
2. e m A AUR I, oRBf BB “TEST MODE”.

EE:

URFPU L 2845 22 5 i 42 5, DA A 30 B AR L

B KRR P RIRE
o EFfESEEX VO Z a1k
LA PNE: b

o 51 LA/ T (FiEEE#EK)
[A] ok [¥] .

o JiZE Fifl/ T (VFO#ET)
[A] #EY [¥]

o B YIRIREMHE L IHZE (VFOER)

L 4% [a] BEINKR 2 TR AL AL

2. fi¢ [<C] HER [D>] $ERS AR A e 4 0 R sl ol Y AR if
3. 4 [a] SN R sl el N A B 0 2K

TE:
RV S bR 16 AL T B3 S ol NI AR A 50, 452 [R] BN [¥]
BEATISR T DL RO
MFPURLY “fBe/NG &I Wik e 3] “he/NRJE 1, 727
PR XA 2 F B AR RE B AR BRI /N
A,

B iR S R iR R

Key Operation

# B®E

[Aa] Hold: Switching between the Memory Channel Mode
and VFO Mode
Press: Starts selecting the VFO frequency increase/

decrease step (Exit: [Al)

[al | $&fE: AP fEEBCRVEORE X 2 W ) #
i JFIRBEFEVEORISIG R/ I/ NP K GBI [a])

(a] | s

(B] | JTanisEr iR GRH: [a)

[A] Mode Select

[<cl | At

[B] Starting the Squelch Level Adjust (Exit: [Al)

[D>] | PRE AMP/ATTH 7/ %

[<C] | Selecting the transmission output

(wl | JREE T SEHEL GRS [A])

[D>] | PRE AMP/ATT on/off

[m] Enters the User Menu Mode (Exit: [Al])

M Exiting the Test Mode
Turn off the power switch to exit the Test Mode.

iR H A
I AT FEL 5L RIVRT 38 H A
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Adjustment Mode

H Outline
1. You can adjust the transceiver in adjustment mode (ad-
justment using the panel keys) or with manual adjustment

ADJUSTMENT

. Select adjustment mode Menu No.

Press the [&] or [¥] key to change the Menu No.

(turning a coil and a trimmer, etc.). The adjustment mode 3. Change adjustment mode setting data
has 48 items (Menu No. 1 to 48) and all adjustment data is Setting data can be changed with [<C] or [D>] key.
stored in the EEPROM (X57-721 : IC854). 4. Write adjustment mode data
2. Enter adjustment mode and change each setting data. Press [&] or [¥] key on Menu No. 48.
3. New data will be written the EEPROM by performing
Menu No. 48 writing. Note:
When the power is turned OFF in the middle in the adjust-
H Operation procedures in adjustment mode ment mode, it is canceled.
1. How to start the adjustment mode This mode cannot be set when it has been disabled with
Turn the transceiver ON while pressing the [A] key, to en- the FPU.
ter adjustment mode and the Menu No. appears on the When “Minimum Volume Type" is set to “Lowest Limit”
display. in the FPU, the volume cannot be decreased lower than
Menu No. the value set for the Minimum Volume in both the adjust-
— ment mode and the test mode.
After 1 second | M1
ADJUSTMENT AGC REF: 148
Adjustment item T
Adjustment value
B Adjustment menu list (Menu 1 to 48)
Menu Condition Alignment | Initial
Item Display Method
No. Frequency | Mode |[RX or TX Item value
1 Receive AGC Reference | AGC REF: % % % | 13.2MHz | USB RX AGC 147 | DAC AGC data by [<C] or [D>] key
2 IF Gain IFG: * %% %% % | 13.2MHz | USB RX IFGC 30 DAC | F AGC data by [<C] or [D>] key
3 S-meter (S1) SSB S1: % % % 13.2MHz | USB RX - - One push [<C] or [D>] key to get
4 S-meter (S3) SSB S3: % % % 13.2MHz RX - - ADC SM
5 S-meter (Sb) SSB Sb: % % % 13.2MHz RX - -
6 SelCall SELCALL: ——- | 13.2MHz | USB RX - - Hardware alignment
7 Power Gain Control PGC REF: * %% | 13.1MHz | USB TX PGC (100W) 85 DAC PGC data by [<C] or [D>] key
Reference
8 CAR (USB) | SUPUSB: * %% | 13.1MHz | USB TX - - Hardware alignment
9 Suppression  (LSB) | SUPLSB: * %% | 13.1MHz | LSB TX - - Hardware alignment
10 Tracking Gain Control | TGC REF: * %% | 13.1TMHz | USB TX TGC (TX4) 150 | DAC TGC data by [<C] or [D>] key
Reference (Band 4)
11 Carrier (USB) | UCAR : %% % 13.1MHz | USB TX LO1 CAR +0 Carrier data by [<C] or [D>] key
12 Frequency (LSB) LCAR : % %% 13.1MHz | LSB TX LO1 CAR +0 Carrier data by [<C] or [D>] key
13 CW Carrier level CW CAR: *%% | 13.1MHz | CW TX CAR (CW) 190 | DAC CAR data by [<C] or [D>] key
14 AM Carrier level AM CAR: % % % 13.1MHz | AM > CAR (AM) 190 | DAC CAR data by [<C] or [D>] key
15 Null Point Adjustment | NULL : % % % 2.TMHz CW TX - - Hardware alignment
16 Power Control (100W) | POCT00W: % % % | 13.1TMHz | CW TX POC (100W) 185 | DAC POC data by [<C] or [D>] key
17 RF Mater (100W) REMT00W: % % % | 13.1MHz | CW TX - - One push [<C] or [D>] key to get
ADC RFM
18 Power Control (50W) | POC 50W: * %% | 13.TMHz | CW TX POC (50W) 115 | DAC POC data by [<C] or [D>] key
19 RF Mater (50W) RFM BOW: % % % | 13.1MHz | CW TX - - One push [<C] or [D>] key to get
ADC RFM
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1o DIFE PR T (6 A T A e S ) sl i = sh i 3%
(t Sl 2 Pl R P 2 45 e Dl A LR A T R, Rt
REAF4SNTH GEHE1~48) HFTA SR AL 1L
EEPROM (X57-721: 1C854)

2. AR R B I R

3. PUTR H548 5 AHME, ¥ B £ 5 AEEPROM,

RABEEXTHRIESR
L. el J s e B A5 2K
- ARAE [A] BT PR BB (A AL, HE AT AR, R BE b B

Eat)

B
—~

1#E M1

ADJUSTMENT

WIFEESE (3E51~48)

AGC REF: 148

— S
WELE AZE

TK-90

2. BB S

% [A] 5 [¥] BEAAS,

3. B R R AR AR 1 A

i [<C] 2 [D>] ] LU ohik & Kl

4. AP R B

TESE 548 1 4% [A] 5 [¥] #E.

EE:

AR R A e A O P R L, UL BT 0] A A
WRFPUB Z48 Mz 2, MR REBE B,

HFPUBLAY “f/Nir B2 GisE 2] “B/NREE” I, 727
%%ﬁ*ﬂ?ﬂﬂiﬁﬁﬁ?%i%ﬁﬁﬁﬁﬁF%ﬁ?ﬂﬁﬂ‘&%ﬂ‘]%d\%
HIH.

Ed] _ % # . Ep , .
= [z I H B = i ey " HETE & 7oK
1| #IRAGCE % HT-| AGC REF: % %% | 13.2MHz | USB | RX AGC 147 | il [<C] 5 [D>] #iEFFDAC AGCHE
2| g IFG: * %% %% % | 13.2MHz | USB | RX IFGC 30 | s [<C 3 [D>] #EEFFDAC IF AGCHHH
3 S-% (S1) SSB S1: ¥ %% | 13.2MHz | USB | RX - - | #—TF [<C) & [D>] #FREADC SM
4 | S-% (S3) SSB S3: ¥ %% | 13.2MHz RX - -
5 | S-% (8%) SSB S5: *%% | 13.2MHz RX - -
6 | LI SELCALL: - - - | 13.2MHz | USB | RX N - | REEARHE
7| Diszs sl PGC REF: * %% | 13.1MHz | USB | TX | PGC (100W) | 85 | i [<C] & [D>] ik HDAC PGCHE
ST
8 | #Hikmkl (USB) SUP USB: * %% | 13.1MHz | USB | TX - - | WERARHE
9 | At (LSB) SUP LSB: % %% | 13.1MHz | LSB | TX - - | R E
10 | geymasaih TGC REF: * %% | 13.IMHz | USB | TX | TGC (TX4) | 150 | it [<C] 5 [D>] #pEPDAC TGCHR
S (i 4)
11 | 4% (USB) | UCAR : %%« | 13.IMHz | USB | TX | LO1 CAR +0 | i [<C) 3 [D>] Sk PR Bt
12| #HsmiZe (LSB) LCAR :*%% |13.1MHz | LSB | TX LO1 CAR 0 | i [<C] 5 [D>] g2k Hicdis
13 | CWakigH T CW CAR: * %% | 13.1IMHz | CW | TX | CAR(CW) | 190 | il [<C] 5 [D>] &1E4FDAC CARKR
14 | AM# P HF AM CAR: *%% | 13.1MHz | AM | TX | CAR(AM) | 190 | it [<C] 8 [D>] #ik#FDAC CARSHE
15 | BARH% NULL :%%% | 2.IMHz | CW | TX - - | EERARHE
16 | MyZ4Eb 100W) | POCI00W: % % % | 13.IMHz | CW | TX | POC (100W) | 185 | it [<C] 5 [D>] # ik $£DAC POCHH
17 | Sk (100W) RFM100W: % % % | 13.1MHz | CW | TX - - | #—F [xC] 5 [D>] AR
ADC RFM
18 | T4l (S0W) | POC S0W: %% | 13.IMHz | CW | TX | POC (50W) | 115 | jfiit [<C] 5 [D>) 3 EDAC POCKHE
19 | SHhik (50wW) RFM 50W: * %% | 13.1MHz | CW | TX - - | #—F [<C] 5 [D>] BRI
ADC RFM
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Menu Condition Alignment | Initial
Item Display Method
No. Frequency | Mode [RX or TX Item value
20 Power Control (25W) | POC 25W: % % % | 13.1MHz | CW X POC (25W) 75 DAC_POC data by [<C] or [D>] key
21 RF Mater (256W) RFM 25W: % % % | 13.1TMHz | CW TX - - One push [<C] or [D>] key to get
ADC_RFM
22 Power Control (10W) | POC 10W: * % % | 13.1MHz | CW ™ POC (10W) 37 DAC_POC data by [<C] or [D>] key
23 RF Mater (10W) RFM 10W: % % % | 13.1MHz | CW TX - - One push [<C] or [D>] key to get
ADC_RFM
24 Power Control (5W) POC 5W: ¥ %% | 13.1MHz | CW TX POC (5W) 20 DAC_POC data by [<C] or [D>] key
25 RF Mater (5W) RFM BW: %% % | 13.1MHz | CW TX - - One push [<C] or [D>] key to get
ADC_RFM
26 Mic Sense SSB MOD: * %% | 18.1TMHz | USB | TX |MOD_2(SSB)| 128 | DAC_MOD data by [<C] or [D>] key
27 Power (50W) PGC50W: * %% | 13.1MHz | USB | TX PGC (50W) 122 | DAC_PGC data by [<C] or [D>] key
28 | Tracking (25W) PGC 25W: * % % | 13.1MHz | USB | TX PGC (25W) 132 | DAC_PGC data by [<C] or [D>] key
29 Gain (10W) PGC 10W: * %% | 13.1MHz | USB | TX PGC (10W) 144 | DAC_PGC data by [<C] or [D>] key
30 | Control (5W) PGC BW: %*%% | 13.1MHz | USB | TX PGC (5W) 151 | DAC_PGC data by [<C] or [D>] key
31 Frequency (Band 1) | TGC TX1: % % % 21MHz | USB | TX TGC (TX1) 150 | DAC_MOD data by [<C] or [D>] key
32 | Tracking (Band2) | TGCTX2: *%% | 41MHz | USB | TX TGC (TX2) 150 | DAC_MOD data by [<C] or [D>] key
33 Gain (Band 3) | TGC TX3: * % % 7.1MHz | USB | TX TGC (TX3) 150 | DAC_MOD data by [<C] or [D>] key
34 | Control (Bandb) | TGCTXL: *%% | 21.1MHz | USB | TX TGC (TX5) 150 | DAC_MOD data by [<C] or [D>] key
35 (Band 6) | TGC TX6: *** | 25.1MHz | USB | TX TGC (TX6) 150 | DAC_MOD data by [<C] or [D>] key
36 (Band7) | TGCTX7: *%% | 28.1MHz | USB | TX TGC (TX7) 150 | DAC_MOD data by [<C] or [D>] key
37 | AM Modulation AMMOD : ¥ %% | 13.1MHz | AM X | MOD_2 (AM) | 70 DAC_MOD data by [<C] or [D>] key
Sensitivity
38 | AM Maximum AM MAX: % %% | 13.1MHz | AM TX AMM 128 | DAC_AMM data by [<C] or [D>] key
Sensitivity
39 Over-current PRO FIN: % % % 1.7MHz CW TX POC 190 | Hardware alignment
Protection (Final)
40 Over-current PRO DRV: #* % % 18MHz CW TX POC 190 | Hardware alignment
Protection (Drive)
41 VSWR Protection SWR PRO: %% % | 13.1MHz | CW TX PRO 60 DAC_PRO data by [<C] or [D>] key
42 Slow Fan-speed Check | FANSLOW: —-- | 13.2MHz | USB RX - - Check only
43 Fast Fan-speed Check | FANFAST: --- | 13.2MHz | USB RX - - Check only
44 Carrier Frequency for U CAR2: 000 13.1MHz | USB X LO1 CAR +0 Skip
Option filter (USB)
45 Carrier Frequency for L CAR2 : 000 13.1TMHz | LSB X LO1 CAR +0 Skip
Option filter (LSB)
46 Checksum SUM = %% %% RX - - Check only
a7 Display Test ALL Display RX - - Check only
48 | Write WRITE TO ROM RX - - EEPROM write by [<C] or [D>] key

13.1TMHz is TX alignment standard frequency.
13.2MHz is RX alignment standard frequency.
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3 _ % # . s , .

= X Rz I H B x P [P Py AETE & FooR
20 | DyEEEH Q5W) | POC25W: %% % | 13.IMHz | CW | TX | POC @5W) | 75 | il [<C] & [D>] &+ DAC POCKHE
21 | SR 25W) RFM 25W: %% % | 13.1MHz | CW | TX - - | #&—F [<C] 5 [D>] #E3RE

ADC RFM
22 | WyFEEH 10W) | POC 10W: * %% | 13.1MHz | CW | TX | POC (10W) | 37 | i [<C] & [D>] &k DAC POCK R
23 | S (10W) RFM 10W: * %% | 13.1MHz | CW | TX - - | #&—F [<C] 5 [D>] BRI

ADC RFM
24 | Rl (SW) POC 5W: %% % | 13.1MHz | CW | TX POC (5W) 20 | it [<C] 8 [D>] #EFDAC POCKHE
25 | SR GW) RFM 5W: %% | 13.1MHz | CW | TX - - | #&—F [kC] 5 [D>] #E3RE

ADC RFM
26 | ERAHE SSB MOD: * %% | 13.1MHz | USB | TX [MOD_2 (SSB)| 128 | ifiit [<C] &} [D>] #t¥EFFDAC MOD%iH
27 | ThEG  (50W) | PGC 50W: %% % | 13.1MHz | USB | TX | PGC (50W) | 122 | jéiid [<C] 8 [D>] #iE#EDAC PGCHI
28 | JIEEE  (25W) | PGC 25W: %% % | 13.1MHz | USB | TX | PGC (25W) | 132 | il [<C] & [D>] ik FEDAC PGCHE
29 | (10W) | PGC 10W: * %% | 13.1MHz | USB | TX | PGC (10W) | 144 | @it [<C] 8 [D>] B DAC PGCHIE
30 (5W) |PGC 5W: *x%x | 13.1MHz | USB | TX | PGC (5W) | 151 | jliid [<C] & [D>] #Ek#DAC PGCHE
31 | MRS D | TGC TX1: %% | 2.IMHz | USB | TX | TGC (TX1) | 150 | it [<C] s [D>] #¥EFEDAC MODSHE
32| PEHEEE B2 | TGC TX2: * %% | 41MHz | USB | TX | TGC (TX2) | 150 | jijd [<C] & [D>] #pkFDAC MOD%HE
33 | il (JFiH#3) | TGC TX3: * %% | 7.IMHz | USB | TX | TGC(TX3) | 150 | it [<C] & [D>] 8 ikFDAC MOD%iHE
34 (JiHES) | TGC TXS: * %% | 21.1MHz | USB | TX | TGC(TXS) | 150 | ifiid [<C] i [D>] #pkHFDAC MOD%iH
35 (JFiH6) | TGC TX6: * %% | 25.1MHz | USB | TX | TGC (TX6) | 150 | it [<C] & [D>] 8 ikFDAC MOD%iHa
36 (JitE7) | TGC TX7: * %% | 28.1MHz | USB | TX | TGC(TX7) | 150 | ifiid [<C] i [D>] #pkFFDAC MOD%H
37 | JEE R R AM MOD : #%% | 13.1MHz | AM | TX |[MOD_2(AM)| 70 | il [<C] & [D>] #iEHDAC MODH
38 | JHIERKAME |AM MAX : %% % | 13.IMHz | AM | TX AMM 128 | il [<C] 5 [D>] #iE#FDAC AMMEHE
39 | TP GEZ%) | PROFIN: %%% | 1.7JMHz | CW | TX POC 190 | fEfRAHE
40 | ittt @KshH | PRODRV: %% | 18MHz | CW | TX POC 190 | BEPFRHE
41 | MBS | SWR PRO: %% | 13.1MHz | CW | TX PRO 60 | Wi [<C] & [D>] HEFEDAC PROJE
42 | 18 XU E 1“@ FANSLOW: - - - | 13.2MHz | USB | RX - - |
43 | PR R A FANFAST: - - - | 13.2MHz | USB | RX - = | AU
44 ﬁjj_nmz%gﬁg U CAR2: 000 | 13.IMHz | USB | TX | LO1 CAR +0 | Bkt

A2 (USB)
45 | AIREIEIE B L CAR2: 000 |13.1MHz | LSB | TX | LOI1 CAR +0 | Bkt
AR ZE (LSB)

46 | BEEEA SUM = %% %% RX - = | U
47 | W ALL Display RX - - |
48 | BA WRITE TO ROM RX - - | i [<C] 5 [D>] i TEEPROME A

13. IMHZIETX R Y A FR HEH R
13.2MHzJERX K WY A FR HEH R
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Common Section

ADJUSTMENT

Item

Condition

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

1. Setting

1) Connect the DC cord to the
DC power supply.
DCIN:DC 13.6V

2. Checksum

1) Menu No. : 46

Check

Checksum appears.

3. Display test

1) Menu No. : 47

Check

LCD all segments light.

PLL Section

Item

Condition

Measurement

Adjustment

Test-
equipment

Unit

Terminal

Unit

Parts

Method

Specifications/Remarks

1.LO2
(62.4MHz)
frequency

1) Display f. : 13.200MHz
Mode : USB
Disconnect the cable from
LO2 and insert a cable from
the frequency counter.
After the adjustment,
connect the cable to LO2.

f. counter

TX-RX

2. LO2 level

1) Display f. : 13.200MHz
Mode : USB
Disconnect the cable from
LO2 and insert a cable from
the oscilloscope.
After the adjustment,
connect the cable to LO2.

Spectrum
analyzer

3. Lock voltage

1) VCO1
Display f. : 14.999MHz
Mode : USB

Display f. : 30.000kHz

2) VCO2
Display f. : 30.000MHz
Mode : USB

Display f. : 14.500MHz

DCV.M

LO2

Check

62.40000MHz

Note : Do not make the
LO2 (62.4MHz) frequendy
adjustment.

TX-RX

L731
L729

Level max.

+15.6MHz spurious

minimum

—15dBm or more
60dBc or less

Ccv

TX-RX

TC703

4.20V

+0.05V

Check

0.2~1.0V

TX-RX

TC702

4.20V

+0.05V

Check

0.2~1.0V
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YN
m B % # n_E L. Mmoo/ & FE
= WELE | 87 | BF | 87 | B4 ¥ '
1. &E 1) B ZRE R B
ZERT
DC IN : Hii13.6V
2. B DS 46 Kt RESEAS H B,
3R | D RS 47 K A LCDFTAT Bt A 5%,
PLLERS
Im B % #& n_E B_E Mmoo/ &
Dl ¥ - N i )i
- WELE | 87 | BF | 87 | B4 ¥ '
1.LO2 D WRMiE : 13.200MHz PR Hees | TX-RX | LO2 Ky 62.40000MHz
(62.4MHz) iz : USB
Bz W FFLO2 ) HL 45 -4 A AR EE WA TLO2
VBRI 4, (62.4MHz) Jii 5%
R, W G HEFILO2,
2. LO2HF D BRI : 13.200MHz Bk TX-RX |L731 | KHLOFE, -15dBm} ¥ &
i : USB A L729 | +15.6MHzi/NE | 60dBesl H 4%
W FFLO2 fy L 45 -4 AR % 1
AL,
T, g HEFILO2,
3. BiEH 1) VCol DC V.M cv TX-RX | TC703 |4.20V +0.05V
R HIE  14.999MHz
5 : USB
RS 30.000kHz T 0.2~1.0V
2) VCO2 TX-RX | TC702 |4.20V +£0.05V
B RHE  30.000MHz
5 : USB
HORAZ : 14.500MHz T 0.2~1.0V
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ADJUSTMENT

MCF Section
Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
1. TX MCF 1) Display f. : 13.200MHz Tracking |TX-RX |CN4 TX-RX [L122 | Adjust the coils to
(73.095MHz) Mode : USB generator (TP1) L123 |obtain the frequency
Spectrum analyzer setting L124 |response as shown.
Center f. : 73.095MHz Spectrum CN5
Frequency span : 100kHz | analyer (TP2)
Xdb/DIV : 10dB
RBW : 300Hz
VBW : 100Hz
Disconnect the cable from
CN2 (DRV).
Transmit
After the adjustment,
connect the cable to CN2.
2. RX MCF 1) After the adjustment of L120
TX MCF. L181
Receiver Section
Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment

e To terminate the adjustment menu in the middle, save your settings with Menu No. 48.

1. Receive 1) Menu No. : 1 DCV.M |TX-RX |AGC [<C] or | Set the adjustment | 2.8V+0.05V
AGC (13.2MHz, USB) [D>] | value within the
reference SSG output : OFF limit of the specified
voltage.
2. RF IF gain 1) Display f. : 14.200MHz SSG Rear | ANT TX-RX | L4571 | AF output max.
Mode : USB panel L452
PRE-AMP : ON Oscilloscope EXT.SP
AGC : FAST AF V.M

*AF output : 0.45V/4Q (LV7) |DM. SP
SSG f. : 13.201MHz
SSG output

:=115dBm (0.398uV)

3. IF gain 1) Menu No. : 2 [<C] or | Check the adjustment value (A) displayed on the left
(13.2MHz, USB) D>] side of the display. B
SSG f. : 13.201MHz .
SSG output : OFF IFG: 048 033
A
2) SSG output : =107dBm (1.0uV) Change the adjustment value (B) displayed on the

right side of the display by pressing the [<C] or [D>]
keys so that adjustment value (A) increace by 5
(A+5).

M2
IFG: 053 033

N—

A+5 B

74 *:When the volume cannot be decreased, verify the value set for “Minimum Volume”.
When “Minimum Volume Type"” is set to “Lowest Limit" in the FPU, the volume cannot be decreased lower than the value set for the “Minimum Volume”.
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MCFER4
m B % # n_E L. Mmoo/ & FE
= 3 . i
WBEE | 85 | BF | 83 | @94 ¥ & '
1. TX MCF D BRI : 13.200MHz IR TX-RX | CN4 TX-RX [L122 | JH#E 08, FRELAN[E
(73.095MHz) | #i3{ : USB KR (TP1) L123 | 7 (1 B S e 17,
B 3 BT AR LT L124
UL 73.095MHz | i CN5
B [A]BE : 100kHz PagiiE (TP2)
Xdb/DIV : 10dB
RBW : 30kHz
VBW : 30kHz
7 FFCN2 (CRV) [ .45,
K
RS, ¥ P SR HE S CN2,
2.RX MCF  |1) TX MCFi{# 5. L120
L181
ZEWER S
w2 w
Im B % & - — — Mmoo/ & FE
MELE | &% | BF | &% | B4 ¥ % '
© T AE PR B R o 45 R UR SR B T S S 48R AR
1. EIRAGC | FmE .1 DC V.M |TX-RX | AGC [<Clak |7EH e EERN  [2.8V £0.05V
BT (13.2MHz, USB) [D>] | E IR,
SSGH#it : OFF
2. RFHi 1) BRI : 14.200MHz SSG JG TR | ANT TX-RX |L451 | HiRAFHH
s Fizt : USB L452
PRE-AMP : ON TR EXT.SP
AGC : FAST AF V.M
*AFiiH ¢ 0.45V/4Q (LV7) |DM. SP
SSGHii% : 13.201MHz
SSGHi
: =115dBm (0.398uV)
3PS | D) RS 2 [<Clgl, | M2 tWhm bf 22 M2 /s i TR R (A,
(13.2MHz, USB) [D>] E
SSGHii% : 13.201MHz )
SSGHiH : OFF IFG: g 033

2) SSGHiith : =107dBm (1.0uV)

A

HidHE [<C] o [D>] R PR {E (A) 3NS5 (A+5),
B R B A O R I TR (. (B),

M2

IFG: 053 033
N—
A+5 B

1 Y EANGERRIRN, A “B/NEE” M.
BFPUHN “Br/Ng w2 Yo e s “Bo/NREE” I, & R ANREHFEREME T 8REm “B/hNE = M.
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ADJUSTMENT

Measurement Adjustment

Item Condition Test-
equipment

Unit | Terminal | Unit | Parts Method Specifications/Remarks

4. SN 1) Display f. : 550kHz SSG Rear |ANT
e 550kHz Mode : AM panel
PRE-AMP : ON Oscilloscope EXT.SP
*AF output : 0.45V/4Q (LV7) |AF V.M
SSG f. : 550kHz Distortion
SSG output : =79dBm (25nV) | meter
MOD : 1kHz, 60% DM. SP
Audio
2) MOD : OFF analyzer Check -10dB or less

e 13.2MHz | 3) Display f. : 14.200MHz
Mode : DATA

PRE-AMP : ON

*AF output : 0.45V/4Q (LV7)
SSGf.: 13.201MHz

SSG output : =121dBm (0.2uV)

4) SSG output : OFF Check —10dB or less

e PRE-AMP | 5) Display f. : 13.200MHz Set SINAD at 0dB.
gain Mode : DATA

PRE-AMP : ON

*AF output : 0.45V/4Q (LV7)

SSG f. : 13.201MHz

SSG output : =118dBm (0.28uV)

6) PRE-AMP : OFF Check —-(5~15)dB

o RF ATT 7) Display f. : 13.200MHz AF level = A
Mode : DATA

ATT : OFF

*AF output : 0.2V/4Q
SSGf.:13.201MHz

SSG output : =116dBm (0.35uV)

8) ATT : ON Check for AF level |A+2dB
SSG output : -96dBm (3.54uV)

5. S-meter 1) Menu No. : 3 [<C]or |1 push S-meter lights up to S1 level.
(S1) (13.2MHz, USB) [D>]

SSG f.: 13.201MHz

SSG output : =107dBm (1uV)

(S3) 2) Menu No. : 4 S-meter lights up to S3 level.
(13.2MHz, USB)
SSG output : =81dBm (19.9uV)

(SB) 3) Menu No. : 5 S-meter lights up to S5 level.
(13.2MHz, USB) (Lights up all)
SSG output : =41dBm (1.99mV)

6. Selcall 1) Menu No. : 6 f. counter | TX-RX |FRQ TX-RX |VR851 | 2210Hz +3Hz
(13.2MHz, USB)

76 *: When the volume cannot be decreased, verify the value set for “Minimum Volume”.
When “Minimum Volume Type"” is set to “Lowest Limit" in the FPU, the volume cannot be decreased lower than the value set for the “Minimum Volume”.
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n H

%

R

=

il

=
==}

NexE

BT

HF

i

Mo/ EFE

4.S/N
® 550kHz

1) B/RHi% : 550kHz
B - AM
PRE-AMP : ON
*AFRH ¢ 0.45V/4Q (LV7)
SSGHiR : 550kHz
SSGHitt : =79dBm (25uV)
P - 1kHz, 60%

2) ¥l : OFF

® 13.2MHz

3) W RHiZ : 14.200MHz
Kz . DATA
PRE-AMP : ON
*AFRH ¢ 0.45V/4Q (LV7)
SSGH#ii# : 13.201MHz
SSGHith : -121dBm (0.2uV)

4) SSGfi i : OFF

® PRE-AMP
E

5) WoRHiZ : 13.200MHz
B : DATA
PRE-AMP : ON
*AFRH ¢ 0.45V/4Q (LV7)
SSGHfi# : 13.201MHz
SSGHith : ~118dBm (0.28uV)

6) PRE-AMP : OFF

® RF ATT

7) WRHRER : 13.200MHz
Fix . DATA
ATT : OFF
*AFHiH : 0.2V/4Q
SSGHii% : 13.201MHz
SSGHiith : -116dBm (0.35uV)

8) ATT : ON
SSGHii i : ~96dBm (3.54uV)

D RS 23
(13.2MHz, USB)
SSGHfi% : 13.201MHz
SSGH it : =107dBm (1uV)

(S3)

2) RS 4
(13.2MHz, USB)
SSGHfi i : -81dBm (19.9uV)

(S35)

3)KHE S
(13.2MHz, USB)
SSGHiH : =41dBm (1.99mV)

SSG

IR
AF V.M
RIAL
DM. SP
A

SR

JR TR

ANT

EXT.SP

-10dBE AL

-10dBE AL

¥ SINADi% 40dB,

—~(5~15)dB

AFHL PG A

A +2dB

[<Clg,
[D>]

&—T

{5 R BRI S HIS TR,

{5 1R SR S F S3HL -,

5 i AR ST B SSHLT
(258

DX 6
(13.2MHz, USB)

e EE

TX-RX

FRQ

TX-RX

VR8&51

2210Hz

+3Hz

1 Y EANGERRRN, A <B/NEE” M.
HFPURRY “R/MF i sk 3 “Bo/MRE I, & ARESFEIREME TR Em “R/hE e E.
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
7. NB gain 1) Display f. : 13.200MHz DCV.M TX-RX |NB TX-RX |L326 |Voltage min. 4.5V or less
Mode : USB 1327
PRE-AMP : ON SSG Rear |ANT
AGC : FAST panel
NB : ON Oscilloscope EXT.SP
SSG f. : 13.201MHz AF V.M
SSG output : =103dBm (1.58uV) | DM. SP
2) NB : OFF—0ON Noise G. Adjust output of Decrease pulsed noise.
noise generator to
S2, and check.
8. VGS-1 1) Disconnect the antenna cable [PFI] 1 push The display frequency can be
(Option) from the transceiver. heard vocally.
Connect the VGS-1 to CN11
on the TX-RX unit.
Display f. : 13.900MHz
Mode : USB
Vol : MIN
2) Connect a microphone to [CH1] |Hold down [CH1]
the MIC jack. key, and talk into
the microphone for
approximately
5 seconds.
Press the [CH1] key | The recorded voice message
again. is played back.
Transmitter Section
Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
1. Final idling | 1) Test mode Ammeter [Rear |DCIN Final Check the default
current Display f. : 13.1MHz panel current (li) of DC IN.
Mode : USB
Final unit VR1 to VR4 : MIN VR1 li + 300mA = A +10mA
Transmit
VR2 A+ 400mA =B
VR3 B +400mA =C
VR4 C + 500mA
2. Current 1) Display f. : 13.1MHz DCV.M | TX-RX TX-RX |VR361 | Turn to the left
protection Mode : USB completely.
pre-adjust Transmit VR362
3. Power gain | 1) Menu No. : 7 PGC [<C] or | Set the adjustment | 2.5V+0.1V
control (13.1MHz, USB) [D>] value within the
reference Transmit limit of the specified
voltage.
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7. NBHES 1) WoRHMIZE : 13.200MHz DC V.M |TX-RX |NB TX-RX |L326 |{g/NLE 4.5V FAL
3 : USB L327
PRE-AMP : ON SSG G it | ANT
AGC : FAST
NB : ON TR EXT.SP
SSGHii% : 13.201MHz AF V.M
SSGHirthy : -103dBm (1.58uV) | DM. SP
2) NB : OFF—>ON Noise G. ol ARSI | FRAR K
R 2 S2 AT
AT,
8. VGS-1 1) B FFAE R S DL R 2% [PF]  |#%&—TF uf AW B3 E RS 1Y 2R
GEMWI1F) L4, BiR,
FVGS-1E#F TX-RX
HIE B CN1L,
oRHIE : 13.900MHz
#isl : USB
Vol : MIN
2) W 2 50 X 12 5 22 50 X [CH1] |#A¥ [CH1] &, G
L. ) 22 58 KU i S TR Bl
EH,
PR [CH1D 88, | FEHGRHIMIE S HE.
& B
m B % # n_E B_E Mo/ &
= MELE | 27 | BF | 8% | B4 ¥ % '
LoRGERE | D AR Hi#% |G |DCIN |Final GATDC INER A
ZERTH WRHI  13.1MHz HLIT (I0),
#isl : USB
Final 8 LVR1~VR4 : MIN VR1 |Ii + 300mA = A +10mA
od)
VR2 |A +400mA =B
VR3 |B+400mA =C
VR4 |C + 500mA
2.HGAT | D WREIE - 13.1MHz DC V.M |TX-RX TX-RX | VR361 | 5E 2565 230,
TR fiz : USB
od) VR362
3. Uy M 1) EHE T PGC [<Clak |EMEBEIERN 2.5V 0.1V
iz % (13.1MHz, USB) [D>] | B,
HLT o4
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
4. Tracking 1) Menu No. : 10 Spectrum | TX-RX | CN2 [<C] or | -9dBm +0.5dB
gain control (13.1MHz, USB) analyzer DRV [D>]
reference MIC input : TkHz, 7mV
(Band 4) Transmit AG
5. Carrier 1) Menu No. : 11 (USB), 12 (LSB) Change the adjust-
frequency (13.1MHz) ment values to get OK
(USB, LSB) MIC input : 350Hz, 7mV the waveform as
2700Hz, 7mV shown.
Transmit
NG
6. CW carrier | 1) Menu No. : 13 0dBm +0.5dB
level (13.1MHz, CW)
Transmit
7. AM carrier | 1) Menu No. : 14 Same as display
level (13.1MHz, AM) value of menu
Transmit No. 13 (CW carrier
level).
8. Null 1) Menu No. : 15 DCV.M Final |VSR Final |TC1 Voltage min. 0.2V or less
point (2.1MHz, CW)
adjustment Transmit
9. Power 1) Menu No. : 16 Power meter| Rear | ANT [<C] or | 100W +2W
control (13.1MHz, CW) panel D>]
(100W) Transmit
RF meter 1) Menu No. : 17 1 push while Lights up all
(100W) (13.1MHz, CW) transmitting
Transmit
10. Power 1) Menu No. : 18 50W +2W
control (13.1MHz, CW)
(50W) Transmit
RF meter 1) Menu No. : 19 1 push while Lights up all
(50W) (13.1MHz, CW) transmitting
Transmit
11. Power 1) Menu No. : 20 25W +1W
control (13.1MHz, CW)
(25W) Transmit
RF meter 1) Menu No. : 21 1 push while Lights up all
(25W) (13.1MHz, CW) transmitting
Transmit
12. Power 1) Menu No. : 22 10w +1W
control (13.1MHz, CW)
(10W) Transmit
RF meter 1) Menu No. : 23 1 push while Lights up all
(10W) (13.1MHz, CW) transmitting
Transmit
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= MELE | 875 | BF | 87 | B ¥ '
4. GeiMezs | D ERE 10 i TX-RX | CN2 [<Cl& |-9dBm +0.5dB
wEiHz% (13.1MHz, USB) WA ik DRV D>]
H S MICHi A : 1kHz, TmV
(it 4) K AG
5. AR 1) 385 1 11 (USB), 12 (LSB) R A, AR oK
(USB, LSB) (13.1MHz) E T R E.
MICHi A : 350Hz, 7mV
2700Hz, 7TmV
K
NGH H
6. CW 1) ¥HpE 13 0dBm +0.5dB
T (13.1MHz, CW)
ol
7. AM DT 14 53135
T (13.1MHz, AM) (CWZR L) 1
K WoR{E A,
8. Rk 1) RS 15 DC V.M |Final |VSR Final |TC1 |&/NEJE 0.2V B A%
(2.1MHz, CW)
ol
9. T pEHl | 1) KRS 116 W | R | ANT [<Clsk | 100W £2W
(100W) (13.1MHz, CW) [D>]
od
IBIES D ¥pE 17 R — T EXit
(100W) (13.1MHz, CW)
od
10. PpeEd | D FHE 18 S0W £2W
(50W) (13.1MHz, CW)
K
e DT 19 R —T 5
(50W) (13.1MHz, CW)
od
11 Pl | D s 020 25W +1W
(25W) (13.1MHz, CW)
od)
S DS 21 KA —T 5
(25W) (13.1MHz, CW)
K
12, PRy | D KRS 22 10W £1W
(10W) (13.1MHz, CW)
od
LIBIES 1) 5023 RS — T EXit
(10W) (13.1MHz, CW)

3]
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
13. Power 1) Menu No. : 24 Power meter| Rear | ANT [<C] or | BW +0.5W
control (13.1MHz, CW) panel D>]
(5W) Transmit
RF meter 1) Menu No. : 25 1 push while Lights up all
(5W) (13.1MHz, CW) transmitting
Transmit
14. Carrier 1) Menu No. : 8 (USB), 9 (LSB) | Power meter TX-RX |VR251 | Carrier level min. 40dBc or more
suppresion (13.1MHz) (USB)
(USB, LSB) Transmit Spectrum VR252
analyzer (LSB)
15. Mic sense | 1) Menu No. : 26 Power meter [<C] or | 60W +2W
(13.1MHz, USB) [D>]
MIC input : TkHz, 7mV AG
Transmit
16. Power 1) Menu No. : 30 3W +0.3W
tracking gain (13.1MHz, USB)
control MIC input : 1TkHz, 7mV
(BW) Transmit
(10W) 2) Menu No. : 29 6W +0.6W
Transmit
(25W) 3) Menu No. : 28 15W +1.6W
Transmit
(50W) 4) Menu No. : 27 30W +3W
Transmit
17. Frequency | 1) Menu No. : 31 60W +10W
tracking gain (2.1MHz, USB)

control
(Band 1)

MIC input : TkHz, 7mV
Transmit

(Band 2)

2) Menu No. : 32
(4.1MHz, USB)
Transmit

(Band 3)

3) Menu No. : 33
(7.1MHz, USB)
Transmit

(Band 5)

4) Menu No. : 34
(21.1MHz, USB)
Transmit

(Band 6)

5) Menu No. : 35
(25.1MHz, USB)
Transmit

(Band 7)

6) Menu No. : 36
(28.1MHz, USB)
Transmit
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13. sl | D RS 24 W= || ANT <Clgl |5W +0.5W
(5W) (13.1MHz, CW) D]
od
VIRTES 1) 5025 KA — T o
(5W) (13.1MHz, CW)
K
14, #RPEHH | 1) e - 8 (USB), 9 (LSB) | Tt TX-RX | VR251 | f/ Nk L 40dBeE B
(USB, LSB) (13.1MHz) (USB)
od B VR252
WA ik (LSB)
15. F 3N, 1) %85 026 W=t [<Cl& | 60W +£2W
R (13.1MHz, USB) D>]
MICHi A : 1kHz, TmV AG
odin)
16. L | D KT 2 30 3W +0.3W
2 4 ol (13.1MHz, USB)
(5W) MICHi A : 1kHz, TmV
K
(10W) 2) EHE 29 6W +0.6W
ol
(25W) 3) EHE ;28 15W +1.5W
K
(50W) 4) FHE 27 30W +3W
K
17. WG | D 88 31 60W +10W

B g cali|
(i 1)

(2.1MHz, USB)
MICHi A : 1kHz, TmV
2]

(i 2)

2) RHZ 32
(4.1MHz, USB)
K4t

OBt 3)

3) X 33
(7.1MHz, USB)
K4t

4) g 34
(21.1MHz, USB)
2]

5) RHZ 135
(25.1MHz, USB)
K4t

OB 7)

6) EHE 36
(28.1MHz, USB)
K4t

83



https://www.manualsplus.com/

TK-90

ADJUSTMENT

Measurement Adjustment
Item Condition Test- Unit | Terminal | Unit | Parts Method Specifications/Remarks
equipment
17. AM 1) Menu No. : 37 Modulation | Rear | ANT [<C] or | Modulation 60% +2%
modulation (13.TMHz, AM) analyzer | panel [D>]
sensitivity MIC input : TkHz, 7mV AG
Transmit Power meter
18. AM 1) Menu No. 38 90% +5%
maximum (13.1MHz, AM)
sensitivity MIC input : 1kHz, 20mV
Transmit
19. Over- 1) Menu No. : 39 DCV.M | TX-RX [<C] or [ 120W
current (1.7MHz, CW) Power meter [D>]
protection Transmit
(Final) TP2 TX-RX |VR362 |5V +0.2V
20. Over- 1) Menu No. : 40 [<C] or [ 120W
current (18MHz, CW) [D>]
protection Transmit
(Drive) TP4 TX-RX |VR361 | 5V +0.2V
21. VSWR 1) Menu No. : 41 150Q Rear |ANT [<C] or | 40W +2W
protection (13.1MHz, CW) dummy load | panel [D>]
Transmit Through
type power
meter
22. Slow 1) Menu No. : 42 Check Fan turns slowly
fan-speed (13.2MHz, USB)
check
23. Fast 2) Menu No. : 43 Fan turns fast
fan-speed (13.2MHz, USB)
check
24. Carrier 1) Menu No. : 44 Not adjust Skip
frequency
for option
filter
(USB)
(LSB) 2) Menu No. : 45
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m B % # n_E L. Mmoo/ & FE
= WELE | 87 | BF | 87 | B4 ¥ '
17. AR 1) 85 037 b G | ANT [<clgk | JHHi60% +2%
R E (13.1MHz, AM) PagiiE D>]
MICHi A : 1kHz, TmV AG
K Rt
18. JHlER K | D) K85 38 90% +5%
REUE (13.1MHz, AM)
MICHi A : 1kHz, 20mV
ol
19. A | D XHRS 39 DCV.M |TX-RX [<ClE; |120W
C=) (1.7MHz, CW) W=t D>]
od
TP2 TX-RX | VR362 |5V +£0.2V
20. WFARYT | D KIS 40 [<Clsf | 120W
(5 5h) (18MHz, CW) D>]
odin)
TP4 TX-RX | VR361 |5V £0.2V
21 B | D RS 41 150Q JETHEIH | ANT [<Clgk |40W £2W
L3 (13.1MHz, CW) ek D>]
K JERiEiY]
22. 18 X5 DS 42 R B i B I e
g R A (13.2MHz, USB)
23. PRRUE 2) R 1 43 KB P B I e
B (13.2MHz, USB)
24, Ak 1) RS 44 Nk B it
TEWE AR 1
(USB)
(LSB) 2) RS 1 45
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ADJUSTMENT / ijf %

Adjustment Points / JJ& &
B TX-RX UNIT (Component side view)

TX-RXBJT (TTHEAE)

w701 CN4
LO1

L122 L123 L124 [Ouren

ol
><f_
Q s
z »
- o

[
L120, L181: RX MCF T e ﬁ
L122~L124: TX MCF (73.095MHz) 2 1120(O) . g
1326, L327: NB gain / NBi# £ = oz (;) L0z
L729, L731: LO2 level / LO2HL PGC
L4571, L452: RF IF gain / REH i1 25 - o
TC702: Lock voltage (VCO2) / #i & HL FE (VCO2) § VR3611(-(§ AMB
TC703: Lock voltage (VCO1) / #fiEHLIE (VCO1) ° < VR362
VR251 (USB), VR252 (LSB): Carrier suppresion RéB E 4 P20 TP
I e [ VR251(0folvras2
VR361, VR362: Current protection pre-adjust VR852 sA OCAR
Fo 1 R T o ©oo roco AGG
VR362: Over-current protection (Final) m PETO NG @ @O
R R0 VRS (e e
VR361: Over-current protection (Drive) TOO'\‘OEBEEP FRQ oLo1 —
AR GR 3 1avo agl 40 _
VR851: Selcall / 1T e I @Tcros
"R ocv
8D 1726/0] [Olura V‘L’Z;}EQ
w F/—OJ L327 | e LO2
082 FES8sncEiks,% O @o@ NE
U000 D000000000000 NBL °
B FINAL UNIT (Component side view) —
FINALETT (TEFEAE) D ‘ ‘ ‘ H ‘ ‘ ‘ E S
O O
VR1~VRA4: Final idling current / K 2% 2 H i © TC1
TC1: Null point adjustment / 2 s % o ©
°
I
o w o
|
J
]
}
1) O
o i
®eolO O
| ®LolO J) @
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TERMINAL FUNCTION / iwF IhgE

Final Unit (X45-3780-20) Final 23T (X45-3780-20)
Pin No. | Name | I/0| Function ""é‘ﬂiﬂ%| B | Sﬁ)\/ﬁﬂ I B
CN3 (to TX-RX unit) CN3 (ETX-RX#IT)
1 8D I | 8V AVR output for digital circuit 1 8D WA | ATHFHEERNSY AVREH
2 8A I | 8V AVR output for analogue circuit 2 8A | AT EE B8V AVRE H
3 | 148 I | Switched 13.6V 3| 148 WA | YIR13.6V
4 | 1av I | 13.6V 4 | 14v A | 13.6V
5 | 14AF | | Switched 13.6V for audio amplifier 5 | 14AF WA | AT &R RIYIH13.6V
6 | 14AG I | GND for audio amplifier 6 | 14AG | A | EMEOCEER
7 | GND - | GND 7 | GND - | GND
8 | GND - | GND 8 | GND - | GND
CN4 (to TX-RX unit) CN4 (ETX-RX#IT)
1 | GND - | GND 1 | GND - | GND
2 | DAT | | Data for shift-register in Final unit 2 | DAT fA | T Final o087 77 47 & (10 B
3 | CLK | | CLK for shift-register in Final unit 3 | CLK fA | M7 Final o083 27 47 & (1 I 2
4 FEN | | EN for shift-register in Final unit 4 | FEN A | HFFinal ¥ o0 3 e 19 i3
5 PSC I | Power supply switch control signal 5 PSC A | BIEIRERES
6 TH1 O | Thermal protect detection voltage 1 6 TH1 i | S HGERAS HE R L
7 TH2 O | Thermal protect detection voltage 2 7 TH2 Wil | R I, 2
8 | NC - 8 | NC - | RiE
9 VSF O | Forward power detected voltage 9 VSF B | Ao TSGR
10 | VSR O | Reflected power detected voltage 10 | VSR Wi | S IR A N
11 | NC - 11 | NC - | RiEE
12 | ID+ O | Drive current detection positive 12 | ID+ R | K Sl EE ARG I I AR
13 | ID- O | Drive current detection negative 13 | ID- B | K shEE A I
14 | NC - 14 | NC - | RiEEE
15 | IC+ O | Final transistor current detection positive 15 | IC+ Wi | RGO AR B TS T TF AR
16 | IC- O | Final transistor current detection negative 16 | IC- Wi | RGPS B T ARG T 47 A
17 | NC - 17 | NC - | RiEE
18 | TXB I | T™X8V 18 | TXB BN | TX 8V
19 | NC - 19 | NC - | RiEEE
20 | BA | | 5V for Final unit 20 | SA A | AT Final’flocfysv
21 | NC - 21 | NC - | RiEE
22 | GND - | GND 22 | GND - | GND
CNB6 (to CN for AT) CN6 (E&EfRATR&BEER)
1 14AT O | Power supply for EXT. AT 1 14AT i | HFEXT. ATHH
2 | GND - | GND 2 | GND - | GND
Display Unit (X54-3560-20) Display BT (X54-3560-20)
Pin No. | Name | I/0| Function ""é‘ﬂiﬂ%| B | Sﬁ)\/ﬁﬂ I B
CN1 (to Internal SP) CN1 (EHEFERE)
1 [spc | - [ speaker GND 1 |[sec | - | mEmew
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TERMINAL FUNCTION / iwFIh&E

PinNo.| Name |[I/O Function
2 SP O | Speaker output
CN2 (to TX-RX unit)
1 ME O | GND for MIC
2 MIC O | MIC input signal
3 E - | GND
4 8D || 8V for circuit in Display unit
5 PSENSE | O | Panel connect check signal
6 RXDO | | Data input (UART)
7 PS O | Power control signal
8 TXDO O | Data output (UART)
9 SB || Switched 13.6V
10 SP | | Audio signal to internal speaker
1 SPG | | GND for internal speaker
J1 (to MIC)
1 DM I/O | MIC data detection
2 HK | | Data input for FPU
3 MIC || MIC signal input
4 ME || MIC GND
5 PTT I/O | MIC standby signal (PTT) / Data output for FPU
6 E - | GND
7 SB O | Switched 13.6V for MIC
8 BLC O | MIC backlight control

EMS| &I} | VA I #E
2 | sp Hidlh | AR
CN2 (ETX-RXE#JIT)

1 | ME Wy | 2 XU

2 | MIC fidy | AL

3 | E - | GND

4 | 8D fiA | T Display G HL#E 8V
5 | PSENSE | #iith | WiARZEEA NG S

6 | RXDO | %A | Bdiifi A (UART)

7 | PS fidy | TERIES

8 | TXDO | i | Bl (UART)

9 | SB A | YIHR13.6V

10 | sp BN | ENEGESRN TGS
11 | SPG A | WA

N(ZERR)

1 | DM SA/GL | 22 50 R A

2 | HK A | AT FPURIER A

3 | MIC A | ZEXNFETRA

4 ME A | Z3EXGND

5 | PTT BAGE | ERAAILSS PTT/ MFFPUM SRS
6 |E - | GND

7 | SB | AT EEREIYIR13.6V
8 | BLC iy | TR

TX-RX Unit (X57-7210-20)

PinNo.| Name ||/o|

TX-RXEEIT (X57-7210-20)

Function

BWE| £H | §Vit] )

CN6 (to CN for AT)

CN6 (EZEESF|ATRERIER)

1 TT I/O | External antenna tuner in/through control
2 TS I/O | External antenna tuner tuning start control
3 GND - | GND
CN?7 (for KCT-31)
1 NC -
2 GND - | GND
3 SB O | Switched 13.6V
CNS8 (for KCT-31)
1 NC -
2 RXD1 | | Data input
3 TXD1 O | Data output
CN9 (for KCT-39)
1 KEY | | KEY signal input
2 NC -
3 GND - | GND

1 | TT SAML | AMEBR L 1 v AL/ 42 )
2 | TS BAG | AN 2RI A U IS Zh i
3 | GND - | GND
CN7 (F3FKCT-31)
1 | NC - | R
2 | GND - | GND
3 SB il | Y1R13.6V
CN8 (FFKCT-31)
1 | NC - | R
2 | RXD1 | fiA | BdEfA
3 | TXD1 | fs | R
CN9 (FBFKCT-39)
1 | KEY WA | KEYESHA
2 | NC - | R
3 | GND - | GND
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TERMINAL FUNCTION / iwF IhgE

PinNo.| Name |[I/O Function ERIS| & | EVE I &
4 | NC - 4 | NC - | R
5 TXD1 O | Data output 5 TXD1 g | AR
6 RXD1 | | Datainput 6 RXD1 WA | BdEEA
7 RTK I | RTTY control 7 RTK B | RTTY#
8 DPTT | | Data PTT signal input 8 DPTT WA | BHEPTTES WA
9 | GND - | GND 9 | GND - | GND
10 | AUX1 |10 10 | AUX1 | &A/
11 | AUX2 |I/0 11 | AUX2 | &AM/
12 | AUX3 |I/0 12 | AUX3 | &M/t
CN10 (for KCT-39) CN10 (FAFKCT-39)
1 IGN | | Ignition sense signal input  H: Power on 1 IGN BN | BRIAEREEME TR He $T PRI
2 | DI | | Modulation signal input (TX by DPTT) 2 | DI A | FRES5A GEZDPTTHTX)
3 DEO O | Detect signal output 3 DEO i | KNGS
4~11 | NC - 4~11 | NC - | kiR
CN11 (for VGS-1) CN11 (FFVGS-1)
1| vBSY I | VGS-1 busy signal 1 | VBSY | #iA | VGS-1%0 {55
2 VPLY I | VGS-1 play signal 2 VPLY WA | VGS-1#E G5
3 |so - | NC 3 |so - | RiEE
4 DATA O | Data signal output for VGS-1 4 DATA Wi | ATVGS-11%E (5 5 H
5 | CLK - | CLK for VGS-1 5 | cLk - | HFVGS-11nT 4
6 VEN - | Enable signal for VGS-1 6 VEN - HATFVGS-1 5 s 5
7 | USEL - | NC 7 | USEL - | ki
8 VRST O | VGS-1 reset signal 8 VRST it | VGS-1E D55
9 | DGND | - | DGND 9 | DGND - | DGND
10 | AGND | - | GND 10 | AGND - | GND
11| VA I | VGS-1 audio input 11 | VAI WA | VGS-18 itk A
12 | VAO O | VGS-1 audio output 12 | vAO g | VGS-18 ik
13 | AGND | - | GND 13 | AGND - | GND
14 | 5D O | Switched 5V for VGS-1 14 | 5D | HFVGS-11bI#Rsv
16~26| NC - 15~26 | NC - | R
CN12 (to Final unit) CN12 (ZEFinal#jT)
1 |8D | | 8V AVR output for digital circuit 1 |8D WA | ATHFHEENSY AVREH
2 8A | | 8V AVR output for analogue circuit 2 8A A | AT B8V AVREH
3 | 14s I | Switched 13.6V 3 | 148 A | YIR13.6V
4 | 14v I | 13.6V 4 | 14v A | 13.6V
5 | 14AF | | Switched 13.6V for audio amplifier 5 | 14AF WA | AT ERHCRARRIYIH13.6V
6 | 14AG I | GND for audio amplifier 6 | 14AG | A | EMEOCEHE
7 | GND - | GND 7 | GND - | GND
8 | GND - | GND 8 | GND - | GND
CN13 (to Option) CN13 (Eix M)
1| ™xa0 | 0 | TXaudio signal output (TX) 1| TxA0 | i | TXE SR B (TXD

89


https://www.manualsplus.com/

TK-90

90

TERMINAL FUNCTION / iwFIh&E

PinNo.| Name [I/O Function
2 RXAO O | RX audio signal output (RXI)
3 INDI I | NC (INDI)
4 CODE8 | O | Code 8(C8)
5 CODE4 | O | Code 4 (C4)
6 CODE2 | O | Code 2 (C2)
7 CODE1 | O | Code 1(C1)
8 RXAI || RX audio signal input (RXO)
9 SCR O | Enable signal for option (SCR) H: Active
10 PTT O | PTT signal (PTT) L: TX
1 8D O | 8V for option (V+)
12 GND - | GND (G)
13 TXAI || TX audio signal input (TXO)
14 NC -
CN14 (to Final unit)
1 GND - | GND
2 NC - | NC
3 5A O | 5V for Final unit
4 NC - | NC
5 TXB O | TX8V
6 NC -
7 IC- || Final transistor current detection negative
8 IC+ | | Final transistor current detection positive
9 NC -
10 ID- | | Drive current detection negative
1 ID+ | | Drive current detection positive
12 NC -
13 VSR | | Reflected power detected voltage
14 VSF | | Forward power detected voltage
15 NC -
16 TH2 || Thermal protect detection voltage 2
17 TH1 | | Thermal protect detection voltage 1
18 PSC - | Power supply switch control signal
19 FEN O | EN for shift-register in Final unit
20 CLK O | CLK for shift-register in Final unit
21 DATA O | Data for shift-register in Final unit
22 GND - | GND
CN15 (to ALE unit)
1 GND - | Reserved:
2 AO O | Reserved: ALE audio output
3 Al | | Reserved: ALE audio input
4 5BTT O | Reserved: bV for battery charge

EMS| &I} | VA I #E
2 | RXAO | i | RXFHIESHH RXD
3 | INDI A | ARZEH: ANDI)
4 | CODES8 | fith | fGHG8 (C8)
5 | CODE4 | f#iitfh | 1454 (C4)
6 | CODE2 | #ith | fG52 (C2)
7 | CODE1 | f#itfh | #4451 (CD
8 | RXAI | #iA | RXEHESHA (RX0)
9 | SCR frdy | R MES (SCR) H: 153)
10 | PTT fith | PTTf5%S (PTT)  L: TX
11 | 8D Fids | T8V (V)
12 | GND - | GND (G
13 | TXAI MIA | TXEHUGE A (TXO)
14 | NC - | R
CN14 (ZEFinal#JT)
1 | GND - | GND
2 | NC R
3| 5A i | AT Finaliociysv
4 | NC - | R
5 | TXB Wi | TX 8V
6 | NC - | R
7 | 1C- BN | ARG A LR ARSI T
8 | 1C+ BN | ARG A LR ARSI AR
9 | NC - | R
10 | ID- A | SRS A AR
11 | ID+ A | SR A E AR
12 | NC - | R
13 | VSR HN | ST A
14 | VSF H | TSR A
15 | NC - | R
16 | TH2 A | ARG 2
17 | TH1 A | AP R
18 | PSC - | MBI ERIES
19 | FEN it | MT Final B o8 (027 77 25 10 5 T
20 | CLK it | T Final B0 (00 27 77 25 (1 0 44
21 | DATA | ity | ¥ Final 308 (0 27 77 2 (10 40
22 | GND - | GND
CN15 (EALEET)
1 | GND - | M
2 | A0 ity | WigA: ALEH 4k il
3 Al A | W ALEE A
4 | SBTT | ity | Wi T b se s msv
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PinNo.| Name |[I/O Function EHS| &% | E\Ed R
5 ABA O | Reserved: Switched 5V for ALE 5 ASA Fid | WU T ALEM YIRSV
6 NC - | Reserved: 6 NC - e -
7 DGND - | Reserved: DGND 7 DGND - il : DGND
8 | BRDAT | | | Reserved: TP (Bit error rate data) 8 | BRDAT | %A | #iE: TP (LbARRg %5
9 | BRCLK | | | Reserved: TP (Bit error rate clock) 9 | BRCLK | %A | #iE: TP (LbAFRAY AT
10 | ALE2 - | Reserved: 10 | ALE2 - e -
11 ALE1 - | Reserved: 11 | ALE1 - TiRg:
12 | ASENSE | | | Reserved: ALE unit detection 12 | ASENSE | fifA | T8 : ALEH AR
13 | ASQC O | Reserved: Squelch control signal for ALE 13 ASQC Wit | T T ALERYi 4 G 5
14 | BAUD O | Reserved: Baud selection signal 14 | BAUD Wil | TRE: R ES
15 | BIO - | Reserved: 15 | BIO - TiRg:
16 | ARST O | Reserved: ALE reset signal 16 | ARST it | Wi ALEENI(ES
17 | ABSY | | Reserved: ALE busy signal 17 | ABSY WA | Tt ALEEN 55
18 | DCD | | Reserved: Data carrier detection 18 | DCD B | TOURH s B A
19 | AMMU | | | Reserved: ALE MIC mute signal 19 | AMMU | Hi A | Wif: ALEEZ XSS
20 | AAMU | | Reserved: ALE audio mute signal 20 | AAMU | fA | Wi8: ALEEHif &S
21 APTT | | Reserved: ALE standby signal 21 APTT WA | T ALEfFNLE S
22 | TXC O | Reserved: TX control signal 22 | TXC Wity | P TXEHE S
23 | RTS2 O | Reserved: Request to send signal for ALE 23 | RTS2 Wi | TR ATALEM &% (5 51K
24 | CTS2 | | Reserved: Clear to send signal for ALE 24 | CTS2 WA | W FHTALER ZiE1E ST
25 | TXD2 O | Reserved: Data output for ALE 25 | TXD2 Wi | TR AT ALEM SR H
26 | RXD2 | | Reserved: Data input for ALE 26 | RXD2 A | TS AT ALERBHE A
CN16 (for FAN1) CN16 (F-FFAN1)
1 FAN+ FANT+ 1 FAN+ it | FAN1+
2 FAN- FANT- 2 FAN- i | FAN1-
CN17 (for FAN2) CN17 (FFFAN2)
1 FAN+ FAN2+ 1 FAN+ Fi | FAN2+
2 FAN- FAN2- 2 FAN- Fiy | FAN2-
CN236 (to Display unit) CN236 (ZDisplay#JT)
1 | SPG - | GND for internal speaker 1 | SPG - | WESE G
2 SP O | Audio signal to internal speaker 2 SP W | ENESFEGRNEHGES
3 SB O | Switched 13.6V 3 SB g | Pe13.6V
4 | TXDO | O | Data output (JART) 4 | TXDO | fiih | Bt (UART)
5 PS | | Power control signal 5 PS A | ThRERES
6 | RXDO | | Data input (UART) 6 | RXDO | figA | $fitfii A (UART)
7 PSENSE | | | NC 7 PSENSE | i A | KiEH
8 |s8D O | 8V for circuit in display 8 | 8D i | AT EoRHEERSY
9 E - | GND 9 E - GND
10 | MIC I | MIC input signal 10 | MIC WA | ZRREAGS
11 | ME - | GND for MIC 11 | ME - | RN

91


https://www.manualsplus.com/

I B | c | D | E | F | G | H | | J

TK-90 ||=c BOARD /PCH5 ManualsPlys.com
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J K | L M | N 0 | P | Q | R | S
pc BOARD /peik TK-90 |
v FINAL UNIT (X45-3789-20) Corrllponent side view (J|79-0008-0|9)
1 | |
—[ ESPTR . Ref. No.|Address )
23a%50eT e [| | | [ IC1 40
IC2 60
—| 1C3 3H
Q1 3L
Q2 5M 3
~~~~ Q3 5K
Q4 9M
Q5 9J
Q6 6M
Q7 70 4
Qs 70
Q9 2E
Q10 3G
Q11 3H
Q12 3H 5
Q13 3H
D1 9M
D2 5M
D3 3C
w @ : D6 4E 6
a _!p‘ » j‘/ﬁﬂ. D7 3E
= —-_‘_mnﬁrj " s D8 110
. B il Dy | 2F
N D101 | 4C 7
.__1_-—.::::l__ D i B e e ] D201 | 12C
g e LB ENERE a1 | 7c
e I I E e a1 | o
J - | r \I | = D501 8C
| | D601 10C 8
[\ ’] D701 6C
I
* 3
tl
[ |
LN o
J
11
12
Component side
Layer 1
Layer2=
Foil side 13
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U_ FINAL UNIT (X45-3780-20) Component side view (J79-0008-09) v FINAL UNIT (X45-378p-20) Conllponent side view (J|79-0008-0?)
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FINIAL UNIT (X45-3780-20) Foil side view (J79-0008-09)
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BLOCK DIAGRAM / 77 % [&

TK-90

Q321 Q322 Q325,327 D321
2SC4617(R) 12SC3356-A(R24) 2SC4617(Q) AGC DET
NBIN
> > RBK AM DET
D454 Q458
Q324 HSM8BAS-E 25C4617(R)
2SK1830F . ATT AM
NOISE BLANKER NBS
Q457 Q453
2SC4617(R) 25C4617(R) DIR: 1368 aGC
Ti
NB GATE AGC REF ime Const
AGC DET D/A > 1C422
D453 —>{ BU4066BCFV
IF FILTER HSMB88AS-E FAST
10.695MHz ATT
Q183 D183 Q185 Q251 Q451 D452 Q455 1C451 Q459
SK317-E HSB8SWS 3SK317-E XF251 AM 6k 2SC3356-A(R24) 3SK317-E  RN731V  3SK317-E TA4101F 2SC4617(R) ssBiC
< B/CW
D N - i X >
XF252_SSB 2.4k l\“' \Ca52
L x (ca23 TC7WS3FK(F)
E askA OP SLOT NIMZI00V-Z8
: y AGC N
- < | X CAR sMm
; € P—p— |C453
Q184 NJM2100V-ZB TS0 TSI
2SC3356-A(R24) OPTIONAL FILTER DET o ™
W (500Hz) D/A: IC363
SSB (2.7kHz) M62364FP-F ~ J 1 jextar
3
- * Q254 o
AGC AGC 25C4617(R) SOR 1521
CAR BAB415A
cKY b
Q253 Q255 AF PA )
2SC4617(R) 2SC4617(R)
LPF
Ac| [~ {3
~ CKY IC251 P2
362 NJM2594V
—— 25C4617(R)
MOD
1C863 (2/2) =5 |<8|<8|<a
SELCALL NJM2100V-ZB Sc|Ss|Sa(Se
_ 1C865 @<|_ o Wi (W |Wi
1863 (1/2) NUM2211M DISPLAY UNIT INTERNAL
NJM2100V-ZB sp
_ DET 3+ 3
I\ z o o Je
~J 2 w c |5
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—> RXD2 © ‘g\z Ee 3 |
E.vol »n |9
S 1602 (2/2) 1.0Vp-p P2 A: IC555 > mcu  (— DRIVER
<~ RTs2 gﬂgﬁ NJM2100V-ZB ZO/H RXIN RXOUT[—o7C M62364FP-F IC4
—> APTT (4/4) OPTION A(2/4) Ema tone = s0aiSap | |Lc7BBIOT(LCD
—S aaMU SCRAMBLER 150GU 8726
—2AMMU == SC20-455 ° || 120Uty
K= —382, & 6==dTXOUT ~ TXIN [émmo~0mnt B2/4) A (48) .
_)—> A B@/4) | 450mvp-p C (2/4)
= =
gm0 0
—>> AsSQL C (1/4) 1C855 < PSY.V_
—> ASENS  E.vol Q601 30625FGPUKBEC oy
—>ALET  B(4/8) 2SCAT16(V)F Analog SW o
—> ALE2 2SATNZ SRIF A:IC551 BU40BEBCFV LD KEY oo
g B: IC552 BU4066BCFV |_)| AF DN
) N % C:1C553 BU4066BCFV PSC,TXC,CKY,RBK,ABK,AMU,TSO,TTO] N N o
1C852 (2/2)
NJM2107F-ZB DO GAIN IGN,BOVR,BKC,KEY,RTK,DPTT,VOXO, TT1,TSI] CHUP
- 3 Evol A (8/8) R o
TH1,TH2,SM,RFM,FILT,FIL2 DIM CHDN
VGS GAIN — oo
_ 3 E.vol A (6/8) _IT T >
@—) RXD1 l DETRec —oo—
l&—— TXD1 <o A3 1C602 (1/2) Q609 A
= VGSTX NJM2100V-ZB DI GAIN 2SK1830F —oo—
OPTION X ) =) E.vol B (6/8) B
- VGS-1 S oo
—> RXD1 ALC
\,":5 <— TXD1 MicRec AMP1 DI AMP, —090—
DI— € 3 1C604 (1/2)
n oo Go0s NJM2100V-ZB D
—0"o—
2SC4116(Y)F E.vol A
ANTI VOX Q606 B: IC555 o
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MU1
_ 25C4617R)| |\ on ¥ MIC AMP
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— > KEY NJM2107F-ZB 1C603 (2/2) VOX NJM210(0\/I-ZB MIC GAIN  TXEQ Q610
DEO N BA10358FV  E.vol B (8/8) E.vol B (7/8) 2SK1830F
. DI L
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FINAL UNIT TX-RX UNIT
N Q321 Q322 Q325,327 D321
Replace 2SC4617(R) 12SC3356-A(R24) 2SC4617(Q) AGC DET
](2125 size) NBIN > > RBK AM DET
D454 Q458
RX ~ o O AT L e « TREOFF Q324 HSMBBAS-E 2SC4617(R)
x = _20dp[~—¢ ¢ P 2SK1830F - ATT AM
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™ ~30MHz X 30k~1.605MHz 2SC3356-A(R24) NOISE BLANKER NBS
~ Q457 Q453
1 f 2SC4617(R) 25C4617(R) D/A: 1C363
VSE v M62364FP-F .~ AGC
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VSR 1 AGC DET DA —  |ca22
D453 —>{BU4066BCFV
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id 2
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4.1~7.5MHz XF252_SSB 2.4k 1ca52
| | ~ (ca23 TC7WS3FK(F)
- ; Q186 NJM2100V-ZB
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LEVEL DIAGRAM / B2 - [&]

Receiver Section / ZUER

Final
|_unit TX-RX unit
| |
| 13.2MHz | 73.095MHz
| |
-113dBm -112dBm -111dBm -111dBm -105dBm -106dBm -98dBm -101dBm
1st mixer
~_ X
oo ~ 3€ b=
ANT CN2 D5 L120 D106 xF197 D107
RAT
Q103
Pre amp
7dBm —= Q107
TX-RX unit
73.095MHz | 10.695MHz
|
-88dBm -92.5dBm —-60dBm -71.5dBm -55dBm -29dBm
Q183 Q185 Q251 Q451 Q452
X
>~ o
D182 D184 D256 D258
L186 pig3 L190 D185 D252 XF252 L451 S
2nd mixer
Display
TX-RX unit |_unit |
[ |
10.695MHz | AF |
[ |
-15dBm 0.2Vp-p 0.6Vp-p 4mVp-p 0.67Vrms
IC451  Qas9 IC452 IC453 IC521
=3E ° 7 1 2 3 8 11 -
L452 ?49
e
Q521
Measuring equipment Measuring condition ME &4

Spectrum analyzer
Oscilloscope
SSG

L
BB
L
SSG
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RX frequency: 13.2MHz

Mode: USB (Pre amp: ON)

Antenna input: =113dBm

Audio output: Level 8

DEO output: Level 4

External speaker output : 4Q terminated

iR 13.2MHz

#E: USB (RTCR#: F1TP)
K& A: - 113dBm
A L E8

DEO%i tH: HL 4

HNERE 7 i 4Q 2
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LEVEL DIAGRAM / B2 - [&]

Transmitter Section / & 5%}

TK-90

Display
_unit | TX-RX unit
| |
| AF | 10.695MHz
| |
13.5mVp-p 21mVp-p 167.5mVp-p 320mVp-p 1.2Vp-p 62mVp-p 46.5mVp-p 118.5mVp-p 18.5mVp-p

© x
MIC Q610 IC605  1C602 IC602 Q255 IC251 Q253 XF252
(1/2) (2/2)
TX-RX unit |
|
10.695MHz | 73.095MHz | 13.1MHz
| |
410mVp-p 210.5mVp-p 88.5mVp-p
12mVp-p 200mVp-p 91mVp-p 43.5mVp-p 45mVp-p 45mVp-p 640mVp-p
1C101 TX BPF
X
>~ K I > @
Q186 D183 Q182 XF101 Q3 DRV
LO1
75.5mVp-p
| Final unit |
| |
13.1MHz |
|
310mVp-p 3.2Vp-p 1.7Vp-p 4.1Vp-p 19.5Vp-p  170Vp-p 160Vp-p 160Vp-p
DRV L8 K1 ANT 4
Q1 L1 TX LPF £500
1
v
Measuring equipment Measuring condition = &4
Oscilloscope TX frequency: 13.1MHz REHHIZ: 13.1MHz
Audio generator (AG) Power: High ER: 5
Microphone input: 7mV (TX power: 60W) Fr KA A TmV (K5I 60W)
o Mode: USB Hi7: USB
NELE Bt
el &ird
HIKER (AG)
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SPECIFICATIONS

GENERAL

TX Frequency Range ........cccociiiiiiiiiiiiiiiiccc
Guarantee Frequency Range ..........cccccoeevieeiien.

RX Frequency Range .......cccccooiiiiiiiiiiiii
Number of Channels .........ccccciiiiiiii
EMISSION TYPE ..o

Operating Temperature ........cccceoeeeeeiiiiee e
Operating Voltage ......coovveiiiiiiieeeci e
Frequency Stability ...

CUrrent Drain ..o
Antenna ImMpedance .............coooviiiiiiiiic e

Dimensions (W x H x D) Projections not included

Radio only ...
Remote Panel . ..o
WEIGNT ..o

RECEIVER
Sensitivity

SSB/CW/FSK ..o

Selectivity

SSB/CWI/FSK ..
With KIF-2 .
AM L

Spurious Response

IF Image Rejection........ooiiiiiiiiiii
IF REJECTION .
AUIo OULPUL .o

TRANSMITTERRF
Power Output

SSB/CW/FSK ..o

Spurious EMIsSion ...
Carrier SUPPreSSION .......vviieiiiiiiiie e,
Unwanted Sideband Suppression .........cccccoeeeevinnn...
Microphone Impedance .........ccocooiiiiiiiiiii

...... 1.8~30.0MHz
...... 1.8~2.4MHz, 3.5~4.5MHz, 6.0~8.0MHz

11.0~14.56MHz, 16.0~21.56MHz, 24.0~30.0MHz

...... 0.5~30.0MHz

300 Channels

J3E, J2B* (SSB) ATA (CW) A3E (AM)
*. ALE mode
—20°C~+60°C
13.6V+15%
...... +0.5ppm (-10°C~+50°C)

+1.0ppm (-20°C~+60°C)
20.5A (TX), 1.2A (Stand-by)
50Q

179 x 60 x 276mm
179 x 60 x B8mm
3.5kg

4uV (0.5~1.605MHz), 0.25uV (1.605~30.0MHz)
32uV (0.5~1.605MHz), 2.5uV (1.605~30.0MHz)

2.2kHz (-6dB), 4.8kHz (-60dB)
2.7kHz (-6dB), 6.2kHz (-60dB)
5.0kHz (-6dB), 40.0kHz (-60dB)

70dB
80dB
3.5W (4€/10% distortion)

100W / B5OW / 25W / BW
26W /BW
-46dB

F1B (FSK)
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RITHTZETEE oo 1.8~30.0MHz
AFTEITZETE L oo 1.8~2.4MHz, 3.5~4.5MHz, 6.0~8.0MHz
11.0~14.5MHz, 16.0~21.5MHz, 24.0~30.0MHz
FEITETEED v 0.5~30.0MHz
B TE B e 300
SBIFIRI <+ J3E, I2B+ (SSB)  AlA (CW)  A3E(AM)  FIB (FSK)
# 1 ALEJT 20
TR o+ -20°C#| +60°C
FEVEFRLTE c+oeoeeeeeeeeeeeeeeeeeeee e HI13.6V +15%
BZRFATETE oo +0.5ppm (- 10°CH| +50°C)
+1.0ppm (- 20°C%| +60°C)
LT T TE e, 20.5A (&Hh), 1.2A (F#L)
B e, 500
Rt (58 = 8 = K) R MR
TEABE L et 179 x 60 x 276mm
B R e 179 x 60 x 58mm
T QT oo 3.5kg
BEUED
REE
SSB/CW/FSK ..ot 4uVv (0.5~1.605MHz), 0.25uV (1.605~30.0MHz)
AM oo 32uV (0.5~1.605MHz), 2.5uV (1.605~30.0MHz)
SLEE S
SSB/CW/FSK ..ttt 2.2kHz (- 60dB), 4.8kHz (- 60dB)
KIF=2 e 2.7kHz (- 60dB), 6.2kHz (- 60dB)
AM oo 5.0kHz (- 60dB), 40.0kHz ( - 60dB)
Z= e 7 B
FBREEAZ I oo 70dB
TR v 80dB
BRI oo 3.5W (4Q/10% 4k H)
% EHED
T2k
SSB/CW/FSK ..o 100W / 50W / 25W / 5W
AM oo 25W / 5W
ZRBLIIE <o - 46dB
FRIEII] oo 40dB
TE I <o 50dB (1.0kHz#)
FZTTIRUBELBL v 600Q

117


https://www.manualsplus.com/

TK-90

9y

%

10(@

Kenwood Corporation

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

PO. 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
Rembriicker 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.,
WD 18 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.

(A.C.N. 001 499 074)
16 Giffnock Avenue, Centrecourt Estate, North Ryde, N.S.W. 2113 Australia

Kenwood Electronics (HongKong) Ltd.

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

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