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INTRODUCTION

SCOPE OF THIS MANUAL

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

ORDERING REPLACEMENT PARTS

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

PERSONAL SAFETY

The following precautions are recommended for personal
safety:

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

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

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

SERVICE

This transceiver is designed for easy servicing. Refer to
the schematic diagrams, printed circuit board views, and
alignment procedures contained within.
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C Merchandise received
BT
Frequency range (MHz) | RF power Type
MESEE (MHz) SIRTHE it}
C Cho‘{;;;e*;\;‘;‘;#‘;ﬂ;]a;:zewer )= TXRX350-3%0 aw | TK-3178(L) C6
WLIEFFF X ES
Transceiver programming A personal computer, programming interface (KPG-22/22A), and
FEIHE R programming software (KPG-127D) are required for programming.

C Are you using the speaker microphone?

151 Rip A RRE G2

NO /&

(The frequency, TX power HI/LOW, and signaling data are
programmed for the transceiver.)

RIEMFEN ATEN, HIEEOD (KPG-22/22A) NRFEHR 4 (KPG-127D),
CAFRMPIIEERE, BERREHYE TXE/RUE URESHE. )

)YES/%

KMC-17 or KMC-21

Speaker microphone / #2815 &

C

Delivery )
2546
R

1. Modes

(Option)
(RTiE4)

REALIGNMENT / =X 4H &

User mode

—| Panel test mode |—| Panel tuning mode |

—| PC mode

Data programming mode |

Firmware

programming mode

PC test mode |_| PC tuning mode |

—| Transceiver information mode |

—| Firmware version informationl

1. &5

— AP

—  ER s

1 B |

— it

HiEmEE |

—  EfmEE

| Hitsmmiast it animiges|

— F R E S|

o L

Mode

Function

User mode

For normal use.

Panel test mode

Used by the dealer to check the fundamental
characteristics.

Panel tuning mode

Used by the dealer to tune the transceiver.

PC mode

Used for communication between the trans-
ceiver and PC.

Data programming
mode

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

PC test mode

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

#® K IR
AP AT
TR T 2air i A DB .
TR R 1 A 2 F T2 i AR TR ER LR bR
TR AT TR UL TSI 18] A
Bl g PR JHF B A5 N Bl LS AL D e
PSR THEAUI . R
LI @Tgﬁg%%%? AL AE FPU
[ 11 2h A 5 AR AT R BRI

Firmware pro-
gramming mode

Used when changing the main program of
the flash memory.
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information sion.

2. How to Enter Each Mode

Mode Function = Y I BE
Transceiver infor- | Used to confirm the MPT ESN, firmware ver- TR BB | T8 MPT ESN.  [E 1R RA AT 456 F
mation mode sion and transceiver serial number. X WU o
Firmware version | Used to confirm the internal firmware ver- [ 44 i A JHT-H0IA N 38 WA R A

2. I N E—FE

Mode Operation # R #® E
User mode Power ON MRk 5 P LR
Panel test mode [A] + Power ON TR A X (A]+ 30 HL 5
PC mode Received commands from PC MR YIRS ML R 2
Panel tuning mode [Panel test mode] + [S] THIBR R AR [ AR A 1+ ([S]
Firmware programming mode | [Side2] + Power ON [ P AR AL [Side2]+ i HL s
Transceiver information mode | [B] + Power ON FHREXT YL B [B]+ 438 iy
Firmware version information | [Side1] + Power ON o] £ e A [Sidel]+ %58 Ha i

3. Panel Test Mode
Setting method refer to ADJUSTMENT.

4. Panel Tuning Mode
Setting method refer to ADJUSTMENT.

5. PC Mode

5-1. Preface

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

The programming software can be used with a PC or
compatible. Figure 1 shows the setup of a PC for program-
ming.

5-2. Connection Procedure

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

Note:

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

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

2. When the POWER is switched on, user mode can be en-
tered immediately. When the PC sends a command, the
transceiver enters PC mode.

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

3. R FERMILER

KEBELTA, U,

4. KT ERIFEEN

KTwoE i, ZIHE.

5. PC &5
5-1. §i=

TR PR A N gifidz 0 (KPG-22/22A, USB i&E
fiigs (KCT-53U)) A1 FPU ( Zmfsakft: ) TR,

YLV DUE PC SR PC LTI . 1A HT
PC BT %

5-2. EIEIR(E
1. i B T HL R A US B Al T #8624 6 BEH L B2 BN i
(LS4 KPG-22A I, A] LU KCT-53U) .

EE:

o DANAEH NN L 22 % KCT-53U BRENFE /-4 figft F USB i@ Iid 2%
(KCT-53U) .

o EUEF USB3EMSE (KCT-53U) W, i&7F B JF LI 5
oK KCT-53U #fi A HLfigi ) USB 3 11

2. PR YN IEST P, w AN RIEEN 4 . PC K%
B4 E, FREPEHLEEN PC #2L,
FTAERHNL A BRI, 2060 LED fse.
THER NIRRT, GO LED frs.
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Note:

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

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

5-3. KPG-22/KPG-22A Description
(PC programming interface cable : Option)

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

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

5-4. KCT-53U Description (USB adapter : Option)
The KCT-53U is a cable which connects the KPG-22A to a
USB port on a computer.
When using the KCT-53U, install the supplied CD-ROM
(with driver software) in the computer. The KCT-53U driver
runs under Windows 2000, XP or Vista (32-bit).

5-5. Programming Software KPG-127D Description
The KPG-127D is the programming software for the trans-
ceiver supplied on a CD-ROM. This software runs under
Windows 2000, XP or Vista (32-bit) on a PC.
The data can be input to or read from the transceiver and
edited on the screen. The programmed or edited data can
be printed out. It is also possible to tune the transceiver.

o AR R RAE I B 5 O\ EEPROM B, 2425 5 LI IS A AH
TFo

* W OHEREE BOX BRSO 1% [PTT] .

5-3. KPG-22/KPG-22A iitRA
(PC {mIZHZEORBL : EME )

B T e 0f AL AL i AE 0% T B KPG-22/22A. %M
D-sub EHEH (KPG-22 : 25 41, KPG-22A : 9 %) &A% RS-
232C B VAN TTL P R HL R

KPG-22/22A ¥ T-FEXT UEHLIK) SP/MT C 4% 25 1% 5 3] s i 1)
RS-232C Hi4Tu 1 o

5-4. KCT-53U 5tAA (USB i&fit 28 : &M )

KCT-53U &4 KPG-22A 32 31| ffifixi USB i 11 [ FEL 45 .

] KCT-53U I, i 7E HL i L 22 B By 5 i CD-ROM (A5
IRSNFE AT ) o« KCT-53U s FEF4E Windows 2000, XP 8
Vista (32 /7 ) FigfT.

5-5. RIEER 145 A
KPG-127D j& CD—-ROM Bt iy - TF e xd PEAL I dm FE 4k F
ZIRAELE PC [#) MS-Windows 2000.XP 8% Vista (32 £ ) FisfT.
TAEF RS PEL 5N B Ys, 5 1T AE i 5F L it
T9mt. nLLFTENgm AR s gn 0 p0 i . BbAbh, B ml i T RF
XML

KPG-22 or KPG-22A or KPG-22A+KCT-53U
KPG-228KPG-22A8KPG-22A + KCT-53U
lllustration is KPG-22

HHEAKPG-22

PC PC PC
D-SUB D-SUB
(25-pin) (9-pin) UsB
KCT-53U
KPG-22 KPG-22A
KPG-22A
Transceiver Transceiver Transceiver
FHRXFHH FHRXFHH FHRXFHH
RF Power meter
or SSG -, °Gray 3= ® }SP
RFIZEHSSC © Gray/Black kE/ B )
SRS —01.5D-XV Lead wire  1.5D-XVB#Z& & }Mlc
©1.5D-XV Shield wire 1.5D-XVREigk ©

Tuning cable / i 4%
(E30-3216-05)

Fig. 1/ &1
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6. Firmware Programming Mode

6-1. Preface

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

6-2. Connection Procedure

Connect the transceiver to the personal computer with
the interface cable (KPG-22/22A). (Connection is the same
as in the PC Mode.)

6-3. Programming

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

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

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

4. Turn the transceiver power ON with the [Side2] key held
down. Then, the orange LED on the transceiver lights and
“PROG 115200" is displayed.

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

6. Press write button in the window. When the transceiver
starts to receive data, the “PG" display is blinking.

7. 1f writing ends successfully, the checksum is calculated
and a result is displayed.

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

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

6-4. Function

1. If you press the [Side2] key while “PROG 115200" is
displayed, the display changes to “PROG 19200" to in-
dicate that the write speed is low speed (19200 bps). If
you press the [Side2] key again while “"PROG 19200"
is displayed, the display changes to “"PROG 38400". If
you press the [Side2] key again while “PROG 38400" is
displayed, the display changes to “PROG 57600". If you
press the [Side2] key again while "PROG 57600" is dis-
played, the display returns to “PROG 115200".

2. If you press the [Side1] key while “PROG 115200" is
displayed, the checksum is calculated, and a result is
displayed. If you press the [Side1] key again while the
checksum is displayed, “"PROG 115200" is redisplayed.

Note:
Normally, write in the high-speed mode.

6. B 4miER\

6-1. BI=

AR 22250 TR L B 2k BB ThRg I, i
TR YT o BT gt AT R PN G o, 5 St
MR R, )

6-2. EELF
{F ALY (KPG-22/22A) $ TR WL S TSP LIE RS
(NGRS PR k. )

6-3. iz

LIS gRFE AR (FPRO. exe) o

.fﬂldﬁiﬁﬂfﬂﬁﬁﬁfmziﬁ( A 115200bps) FEAR w11

o AE SO A BRI s A

LI R ¥sh [Side2] BT EOE TR UEHLE IR, R $AE
BEEP RN HIL “PROGL15200” Hyik. BRJE, FREXTUE
WL ERORE €8 LED s, 278 “PROG 1152007,

5. K2 F 0t L %AJ\EEﬂuZIrﬂH’ VERE RS EM, IF L
INTF RIS B AL T g Aot

6. %t OB AT, TR RN iR B ik, “PG”
SR AN AR .

7. WME G NS, MR ISR BoR g R,

8. U P T B S B AR ) TR UL, TR 4 31 7

=W N

pE
W AEGR AR (KPG-127D) Hh R4 Bk e s A%,
TS B HE A LA

6-4. IhRE

L W RAEE 7R “PROG 1152007 W4 [Side2] ##, W R7ry
“PROG 192007 DIFR/R5 NIHE WK (19200bps) » A15AE
IR “PROG 192007 I F vk H% [Side2] #, M) /=45 4 “PROG
384007, UHAE /R “PROG 384007 I Fjukd% [Side2] %,
7252 “PROG 576007, 41 HAE 7x “PROG 576007 Ik}
FRkAE [Side2] &, WE7RIR[FIF] “PROG 1152007,

2. WIHRAE SR “PROG 1152007 W% [Sidel] i, MITHEAESH:
RO BIREE o WA WoR B30 R B PRIk 4% [Sidel]

W T “PROG 1152007,

pE
SRR S =N
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7. Transceiver Information Mode

Use this function to confirm the MPT ESN, the firmware
version and the transceiver serial number.

1. Press and hold the [B] key for 2 seconds while turning the
power ON.

2. Use the [Selector] to select the confirmation items.

3. To exit the transceiver information mode, turn the trans-
ceiver power OFF.

Firmware

Serial
’_' MPT ESN number version ‘—‘

8. Firmware Version Information Mode

Turn the transceiver ON with the [Side1] key held down.
Then, the version is displayed during holding the [Side1] key.

7. FRIFAVIE BRI
IR THA NPT ESN, [ PERA RN TR UERLIT 51 5
FTIFRL IR 3£ [B) HE240 2 B

1.
2. I DiEFees ] IEFEHIATIH
3. AR TFHE UL BB, 3550 T R YRR

’—» MPT ESN FHE & R ~—‘

8. ElfFhAfE 2 &

¥ F [Sidel] BT IFFEEATIHLA B IE. R)54 [Sidel]
B RRAS .
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1. Removing the FPC (J87-0033-05) 2. Separating the Speaker Holder (J19-
1) Remove the solder from the TX-RX unit using a solder 5481-03) from the Control Unit
iron (D). . . . .
2) Peel the double-sided tape (). 1) As in shown in the figure below, the speaker holder is at-

3) Remove the solder from the battery terminal block using tached to_the LCD cover With,ta,b (®)' .
the solder iron (3)). Use a pair of tweezers or similar instrument to lift the

speaker holder away from the control unit (2)).

2. \EHIB T EIR T4 A RSEE ()19-5481-03)

Note: You must replace the FPC and the double-sided tape
(4 x 7. mm) when replacing the volume or the selector.

1. BU FPC()87-0033-05) 1) AR EFTR, 37 s A A LCD 3 b (D)
1) U B TXRX A6 48 T8 (D). FH 0 685 - BB T FLA470 7% 35 B A5 0 47 o it 3K
2) WA (@) (@).

3) A Bt T LA TR (@),
AR B g EIT CBUE A A, W AUTE i FPC RO AR Y
(4X 7mm) -
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3. How to Assemble the Antenna Connec-

tor (E04-0467-05) and its Terminal (E23-
1188-04)

The antenna connector and its terminal are supplied as
separate parts.

When replacing the antenna connector and/ or terminal,
assemble the parts prior to the replacement.

1) Mount the antenna connector onto the chassis ().
Double-sided tape is attached to the terminal; peel off the
tape cover ().

Attach the terminal to the antenna connector as shown
below.

Slide the antenna terminal along the adhesive cushion on
the chassis so that the adhesive part on the terminal is
firmly attached to the antenna connector (3).

2) Remove the antenna connector from the chassis with its
terminal attached, then solder the center part of antenna
connector to its terminal (@)).

Do not use excessive solder on terminal.

TOP/

s

Bottom / T

4. Replacing the Speaker and Microphone
1) After affixing the double-sided tape (G11-4352-04; 5.4 x 2.7

mm) to the speaker, attach the speaker to the speaker

holder (D).

2) Insert the microphone into the hold of the holder, as

shown by the diagram ().

4. BiiAERRAERN

D) KR et (G11-4352-04;5. 4X 2. Tnm) K475 85 L5,
PR SR R e L (©) .

2) W prosA 2 e A A AL (@)

3. N{ATZA%E R 2k iEE8E (E04-0467-05) F1E
BJi%F (E23-1188-04)

REERAS I E [N 12 A N A F RS A
MR EE LA/ B3I, A AT 4L A

D) RREER AR 2R L (D).
U R A E s SRIG AR (@) .
R B s i 1 B R R
TR (K i A2 SR8 _E B R e 1, A AR I
PR R R RS L (O)) .

2) A5 REOERL AR R A 13 1 B EICT, AR AR
REEFE P R e 1 L (@),
T BT 2 (R

Speaker holder
B e

Double-sided tape %
WHER it Red /4t

Microphone

ELA

Blue / &

Speaker
HWEeR
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3) Match the speaker and microphone lead wires with the 4) Lift the speaker holder (@), then flip it over to the left ((&).
color-code of silkscreen of the printed circuit board (3), 5) Insert the tabs of the speaker holder into the slots of the
then solder them in place. transceiver.

First insert the bottom tabs into the control unit ((®), then

3) 47 75 2 3 2 RN EE v XU 2 5 B A e B 1) 22 R D ) insert the top tabs into the LCD cover (D).

B3 (@), RIGIHELT,

) REpERE (@), RokeMELL (©).

5) K537 745 4 JEE 1 A N TR BER LI A
\ TR AR I AR AR TT (©), AR 5K T 1 Y i

® A LCD i (@) .

1
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CIRCUIT DESCRIP

1. Frequency Configuration

The receiver utilizes double conversion. The first IF is
49.95MHz and the second IF is 450kHz. The first local oscil-
lator signal is supplied from the PLL circuit.

The PLL circuit in the transmitter generates the neces-
sary frequencies. Figure 1 shows the frequencies.

TION / B2 %5t AR

1. SRERAI A

W R kARG AR 22 7 e 2 — AU 49. 95MHz,
SN 450kHz o B — APRPURAE S th BRI AL AL
RSN S R A HL S LR A P AR . B 1 R

TX/RX : 350~390MHz 458EH
ANT z
SW AMP SYSTEM AMP
X3 e 11cxo|16.8MHz
multiply
300.05~
340.05MHz — MIC
x avp[*]  vCo MIC
AMP 350~390MHz AMP
Fig. 1 Frequency configuration / B 1 SRz

2. Receiver System

The receiver system is shown in Figure 2.

2-1. Front End (RF AMP) Circuit

The signal coming from the antenna passes through the
transmit/receive switching diode circuit (D604, D605, D606
and D608), passes through a BPF (L717 and L718), and is
amplified by the RF amplifier (Q705).

The resulting signal passes through a BPF (L711, L712
and L713) and goes to the mixer. These BPFs are adjusted
by variable capacitors (D703, D704, D705, D706 and D707).
The input voltage to the variable capacitor is regulated by
voltage output from the DC amplifier (IC19).

2-2. First Mixer

The signal from the front end is mixed with the first local
oscillator signal generated in the PLL circuit by Q704 to pro-
duce a first IF frequency of 49.95MHz.

The resulting signal passes through the XF701 MCF to
cut the adjacent spurious and provide the optimum charac-
teristics, such as adjacent frequency selectivity.

2. B EB RS
PEWCH A 11 2 %

2-1. BIZR ( SPSMARCK R ) FRER

MR e W I A 5 BE N R/ 0 WL 4 0 Ok AR VB B
(D604, D605, D606 F1D608) , 4R )il BPF (L717 FI L718),
I HBU U & (QT05) TR

UBAE Sl BPF (L7111, L712 F1L713) SRJGHEANTRI, X4
BPF # n[ 4% HiZ5 4% (D703, D704, D705, D706 A1 D707) W%,
i N T A FL A SR IR LR R ELIAUIBOR % (1C19) 1oy v I i

¥,

2-2. F—iRInE

HUS A5 5 5 PLL ML B I 58— A PR A5 518 Q704 TR AT,
A 49. 95MHz, AR (1) 55— i 5 o

A AE Sl XF701 MCF,

F702
ANT CF702 —/\
o Q704 CF7019—/\ IC10 Ic18
BPF AMP BPF 1st MIX XF701 AFAMP c13 ic16 AFPA SP
ANT IC701
SNipglA I\ A IF, MIX, DET [ | AQUA-L || VoL
t  McF a703 I
IF AMP
TUNE TUNE 1st Local Q701 X501
X3 multiply TCXO
2nd Local 16.8MHz

Fig. 2 Receiver system / B 2 EERS%
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2-3. IF Amplifier Circuit

The first IF signal is passed through a four-pole monolithic
crystal filter (XF701) to remove the adjacent channel signal.
The filtered first IF signal is amplified by the first IF amplifier
(Q703) and then applied to the IF system IC (IC701). The IF
system IC provides a second mixer, second local oscillator,
limiting amplifier, quadrature detector and RSSI (Received
Signal Strength Indicator). The second mixer mixes the first
IF signal with the 50.4MHz of the second local oscillator
output (TCXO X501) and produces the second IF signal of
450kHz.

The second IF signal is passed through the ceramic filter
(Wide: CF701, Narrow: CF702) to remove the adjacent chan-
nel signal. The filtered second IF signal is amplified by the
limiting amplifier and demodulated by the quadrature detec-
tor with the ceramic discriminator (CD701). The demodu-
lated signal is routed to the audio circuit.

2-4. Wide/Narrow Switching Circuit

Wide and Narrow settings can be made for each channel
by switching the ceramic filters CF701 (Wide), CF702 (Nar-
row). The Wide and Narrow is output from IC4.

D701 and D702 are switched to ceramic filters when a
Wide/Narrow level is selected.

Q702 turns on/off with the Narrow and the IC701 detec-
tor output level is changed to maintain a constant output
level during wide or narrow signals.

2-3. SRR B

G Sl AN (XFT01) Y4 FRAH AR IE 1S
o GPEPE IR — TR S R — TR (QT03) ORIt
NP IRSG S (1C701) o RS A 3L IR iAS
BOARIRAE S RIS, IEACK S A RSST (55
SREEFR NG ) o SR IRMRS S — TP 5 5 5 50. AMHz Eﬁ*”*
AP (TCX0 X501) BEATIRAMN, B Rk 450kHz fY 26
PGS

””*ﬂfﬂfbm.vkwtmﬁﬁﬁ{gz#%(* CF701. %% :CF702) 4k

SV RAHAR S IE (S . ZUEP M5 —rp A J%&Eﬁfﬂmnﬁzk
%Mﬁﬁﬁﬁﬁﬁ%%ﬁ%(meMExFW%%ﬁ
AR P45 5 00 N5 00 P % o

2-4. 3% / EYIHREBE I

TR e e B 2% CFT01 (98 )« CFT02 (%% ) Al LIXf&F—
fEEMATE, BWE. 5. EEHE S 1c4 .

PR / %tﬁ'ﬁ“ﬁ B D701 F1 D702 1) He 31| B B kI %

0S8 B 5 WIR), QU702 BEAEAE 54T JF / Kb, 1CT701 K
WU L83 H E T AR S G 1 e i H T o

C719

IC701

Narrow

MXO

Narrow

Wide

—IFl

C708
R705

i;z_]

C701

——

177

Cc7
R708

R706

R701

AMA,

Fig. 3 Wide/Narrow switching

2-5. Audio Amplifier Circuit

The demodulated signal from IC701 is amplified by IC10,
and goes to AF amplifier through 1C13.

The signal then goes through an volume control (IC16),
and is routed to an audio power amplifier (IC18) where it is
amplified and output to the speaker.

circuit / & 3 / B

2-5. B KSR IR
KA T 1CT01 [ s
AF JHUK %%
{55 AT SRR (1C16), FFEmhZpgs (1C18)
HHATHORJE H 2 47 7 2%

S TC10 K, JFld 1C13 %3
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2-6. Squelch Circuit

Part of the AF signal from the IC enters the FM IC (IC701)
again, and the noise component is amplified and rectified by
a filter and an amplifier to produce a DC voltage correspond-
ing to the noise level.

The DC signal from the FM IC goes to the analog port of
the microprocessor (IC7). IC7 determines whether to output
sounds from the speaker by checking whether the input
voltage is higher or lower than the preset value.

To output sounds from the speaker, IC7 sends a high sig-
nal to the AM2 line and IC5 sends a high signal to the AM1
line, and turns IC18 on through Q23, Q24, Q27, Q28 and

Q835. (See Figure 4) 1C701

2-6. FHIRFL B

FM IC(IC701) #itH i AR 55— FaEN 1C, Wk
D338 1 98B AR AR BSBAT HORAUE 1E, A2 bl 5 1 7 H P A
1) DC Hi S

DC {5t FM TC #ii2 2 A BRAS BTl 11 (IC7) . 1CT
T G Y0 i NP P T S R T AR T T (R vk T N
FH A

7 5 At R i, 1CT A I e HLTHS 548 AM2 261 1C5
KILEHA R T4 AML 28, 13T Q23. Q24. Q27. Q28 F1Q35
I 1C18. (WHE 4) .

IC10
FM IF IF AMP
"[>—’D | SIGNAL| 1c13 |
| DTMF | AQUA-L
IC11
LPF
CLK, DATA,STD, LOADN
IC7 IC15
MCU BPF & Compalater
HSDI
2-tone
AM2 Q22
IC18
AF PA Q28,35 SP
IC16
VOL
IC5
Shift register
Q23,24,27

Fig. 4 Audio amplifier circuit and squelch circuit / B 4 FIMEIA S IS FIEHRA I8

3. Transmitter System

3-1. Microphone Ampilifier Circuit

The signal from microphone amplified by 1C13 (1/2) and
limited by AGC circuit composed of D30, D31, Q25 and
Q26, and goes through mute switch (Q30). IC13 is com-
posed of high-pass filter, low-pass filter and pre-emphasis/
IDC circuit.

The signal enters the summing amplifier consisting of
IC12 (2/2), and passes through the D/A converter (IC16) for
the maximum deviation adjustment, and is mixed with the
low speed data from the MCU (IC7).

The output signal from the D/A converter goes to the
VCO modulation input. The other output signal from the D/
A converter passes through the D/A converter (IC16) again
for the BAL adjustment, and the buffer amplifier (IC17), and
goes to the TCXO modulation input.

3. RHHARS

3-1. ERXASEERE

22 vl MIAE 5 8 1C13(1/2) JiK, JF52 1 D30, D31, Q25
Q26 41K AGC Ha % 1 BRR, 4R )5 T8 3 i +5 IR 5% (Q30) «
[C13 il ey s« (R pER A A TN T /1DC HL s 4 ko

{53 NH 1C12(2/2) ANk 8%, i £ KA
W EUE L g (1C16) , /)55 MCU(ICT) M dsiR & o

B e BRI S SR N VOO IR N o B i e 52 11y
HoAtbtn A5 5 - VCGE RE BAL W3 B RE s (1C16) FIggal
JORAS (IC17), #RJFIEN TCXO FHIHIAN .

IC13 IC12

MIC  (1/2) Q30 IC13 (2/2) IC16

D——|AMP sw |——| AQUA-L }oﬁ a2 D/Aoz} - VCO

! LSD IC16 IC17 X701
AGC MMUTE ouT l__|BUFF|__| |
& D/Aos~ BUFFLelTCXO

D30,31
Q25,26
Fig. 5 Microphone amplifier circuit / & 5 335 KUK 22 3%
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3-2. Drive and Final Amplifier Circuit

The signal from the T/R switch (D516 is on) is amplified
by the pre-drive (Q602) and drive amplifier (Q603) to 50mW\.

The output of the drive amplifier is amplified by the RF
final amplifier (Q604) to 4.0W (1W when the power is low).
The RF final amplifier consists of two MOS FET stages.

The output of the RF final amplifier is then passed
through the harmonic filter (LPF) and antenna switch (D604
and D605) and applied to the antenna terminal.

3-3. APC Circuit

The APC circuit always monitors the current flowing
through the RF power amplifier (Q604) and keeps a constant
current. The voltage drop at R621, R623 and R629 is caused
by the current flowing through the RF final amplifier and this
voltage is applied to the differential amplifier IC601 (1/2).

IC601 (2/2) compares the output voltage of 1C601 (1/2)
with the reference voltage from IC7. The output of
IC601 (2/2) controls the VG of the RF power amplifier, drive
amplifier and pre-drive amplifier to make both voltages the
same.

The change of power high/low is carried out by the
change of the reference voltage.

3-2. IRFNEEFNLL UR A K 22 FE B8

KHT T/RIFK (D516 ON) (P55 # IR SR #s (Q602)
MRS (Q603) JEOKE] 50mW .

DX ) R TR i HE 4 RE TR 3% (Q604) R E] 4. 0W (2
{RINZT M IW) o RE DHRBORES B 2 /4 MOS FET #4 .

RF TGO 2% (0% H 0 o 98 e 4% (LPF) FIR £k FF K¢
(D604 F1 D605) JFf- H.2% 21 K 2k £ o

3-3. BIThEEF| (APC) B

APC FL i — B VS R0 I B A A HOR 2% (Q604) 11 HL 3t I
PRIFFFERRE . 20k A RO S M B AL & 51 i
R621. R623 FI R629 [1] HL K PRI, Bk A s 3% 21 22 7 K 2%
1C601(1/2) .

1C601(2/2) # 10601 (1/2) M IES kB 1CT WS %
HLR AT LRAS . 1C601(2/2) 1% H FE H 45 BB A R O 25
IRANBOR RS PIK AN HORAR IR VG, Al R AR — 2

U /AR AR Akl AR T 25 2% W TR RSB

ANT
From 2601 Q602 Q603 Q604  D604,605
T/RSW —| RF | [Pre-DRIVE | _[DRIVE| fRFFINAL| fANT| | oo
(D516)  |AMP AMP AMP AMP swW
4 4 vbpD VG
R621
+B = Wy
R623
R629 > >
o0 1C601 1C601
z (1/2) (2/2)
PC
(IC7)

Fig. 6 Drive and final amplifier circuit and APC circuit / B 6 IRZIEZFNLIR AR IEFNBE INEZH (APC) HBIE

4. Frequency Synthesizer Circuit

4-1. Frequency Synthesizer

The frequency synthesizer consists of the TCXO (X501),
VCO, PLL IC (IC501) and buffer amplifiers.

The TCXO generates 16.8MHz. The frequency stability
is 2.5ppm within the temperature range of -30 to +60°C.
The frequency tuning and modulation of the TCXO are done
to apply a voltage to pin 1 of the TCXO. The output of the
TCXO is applied to pin 8 of the PLL IC.

The VCO consists of 2VCO and covers a dual range of
the 300.05~340.05MHz and the 350~390MHz. The VCO
generates 300.05~340.05MHz for providing to the first local
signal in receive. The operating frequency is generated by
Q502 in transmit mode and Q503 in receive mode. The os-
cillator frequency is controlled by applying the VCO control
voltage, obtained from the phase comparator (IC501) to the
variable capacitor diodes (D505 and D507 in transmit mode
and D509 and D511 in receive mode).

4. SNERE B EEFE B

4-1. SR G R

AL i ge il TCX0 (X501) . VCO. PLL IC(IC501) FAZEMhii
KA Ko

TCXO = 4E 16. 8MHz [FR . 7E48 % H3 -30 ~ +60°C [{5u [ i,
A HIFRE A 2. 5ppme REAT AR IS AT TCXO W, LML
TCXO AL 1 $ AL LT o TCXO F %y H e PLL 1C fR4&FBIS L.

VCO H1 2VCO 4%, FEHARE T 300. 05 ~ 340. 05MHz F1 350
~ 390MHz XU EE . VCO F=/= 300. 05 ~ 340. 05MHz [FIHi%, LA
RO — D ARG S . RS, AR | Q502
FeAE, TR RN, VR B Q503 P= A . PRy AR BN
EVCO R F bl IR, asthl vl R T A e 25 W (FE
KA A D505 A1 D507, EFE R & D509 FI D511) FAH
L7 Lb s (10501) &b3kfs .
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The RX pin of IC4 goes “low” in receive mode causing
Q503 and Q504 (2/2) turn on. The TX pin goes “low” in
transmit mode causing Q502 and Q504 (1/2) turn on.

The outputs from Q502 and Q503 are amplified by buffer
amplifier (Q506) and doubled by Q501 and then sent to PLL
IC.

The PLL IC consists of a prescaler, reference divider,
phase comparator, charge pump (The frequency step of the
PLL circuit is 5 or 6.25kHz). The input signal from the pins 8
and 5 of the PLL IC is divided down to the 5 or 6.25kHz and
compared at phase comparator. The pulsed output signal
of the phase comparator is applied to the charge pump and
transformed into DC signal in the loop filter (LPF). The DC
signal is applied to the CV of the VCO and locked to keep
the VCO frequency constant.

PLL data is output from PLLDAT (pin 18), PCK (pin 17) and
PLE (pin 10) of the microprocessor (IC7). The data are input
to the PLL IC when the channel is changed or when trans-
mission is changed to reception and vice versa. A PLL lock
condition is always monitored by the pin 7 (UL) of the micro-
processor. When the PLL is unlocked, the UL goes low.

TC4 I RX EF IR AE BB Iy o “A” ML, A Q503 Al
Q504 (2/2) #TIF. TX & A RS ALK N4 “AR” s,
Q502 A1 Q504 (1/2) S .

Q502 F1 Q503 [t B IO A% (Q506) UK, Jf-H Q501
M, ARG RIEE] PLL 1C,

PLL TC HfivhEay. FEuERRyERLs . M Lhiegs . Wfgmal
1% (PLL HLER A% 45K g 5kHz 5% 6. 25kHz) « PLL IC [%l#
8 F1 5 [ N5 5 T 48 ik 5kHz 8% 6. 25kHz, FEAEAAAT EL iR 2%
A REAT L3 o AR LU B 2% 10 ik o E A 5 e i A 22 b, 9
RIS SES 2 (LPF) [ DC (=, DCAZ2nE VCOo [y CV
I, Ad VOO AR E E .

PLL 3 MM FEES (ICT) (7 PLLDAT (4t 18), PCK (%
0 17) R PLE CEF 10) Bl e S 508w, ol i & 048
Sy BEscEk A AL Sy A, BRI PLL 1C. PLL I8E
ZME R AR SR AT B 7 (UL) Ma¥E. M PLL R8N, UL
K AT o

x Q507 D516 To
B [vcol { BUFF [—¢—~{ SW | drive
cv Q501 amp
Doubler SW | D515
[
1C501 To mixer
20
| pLL FC
15
X501 BAL

o]

PLLDT,PCK,PLE

Fig. 7 PLL block diagram / B 7 PLL Fi#E

5. Control Circuit

The control circuit consists of microprocessor (IC7) and
its peripheral circuits. It controls the TX-RX unit. IC7 mainly
performs the following;

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

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

3) Sending frequency program data to the PLL.

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

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

6) Transmitting tone and encode data.

5. 12 FE %

250 PE B 2 EH MO B S (TCT) FIAM D R R R e s
TX-RX .70, ICT [ FEEEINREWF -
1) MRH% PTT (9% A A5 5 R Rk S FIEe eIk 24
2) MAFAE IR RS, I, S DL R 2 e s
3) RIEINH L P4 PLL,
4) AR B 0 R A L T DC S R T R (1) O JE R % ] o
5) A AAE AL i 42 il AU
6) K5 Tone Mt By .
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5-1. Frequency Shift Circuit

The microprocessor (IC7) operates at a clock of 11.0592
MHz. This oscillator has a circuit that shifts the frequency by
Beat shift switch (Q17,Q18).

A beat sound may be able to be evaded from generation
if “Beat Shift” is set to ON when it is generated in the inter-
nal spurious transmission modulated sound of a transceiver.

5-1. SRR

PRALTRSL (TCT) 78 11. 0592MHz W80 R TAE. UhiRTG et
DL SRS T 06 (QL7, Q18) ABHiii e (1) HiL %% .

TR “HimES 7 W E g ON,  nf DLIRE G AR fr g

o

Q18 ¥

© ©
(&) O

Q17 3

YVy

“H" : OFF
“L” : ON

XIN *
1
™ <
© ©
(&)
IC7
MCU
SHIFT

Fig. 8 Frequency shift circuit / B 8 JiFRBHERE

5-2. Memory Circuit

Memory circuit consists of the MCU (IC7) and a flash
memory (IC8). A flash memory has a capacity of 16M bits
and contains the transceiver control program for the MCU. It
also stores the data for transceiver channels and operating
parameter that are written by the FPU. This program can be
easily written from an external devices.

The EEPROM (IC9) stores the last channel data, the scan
on status, and other parameters.

B Flash memory

Note: The flash memory stores the data that is written by
the FPU (KPG-127D), and firmware program (User mode,
Test mode, Tuning mode, etc.). This data must be rewritten
when replacing the flash memory.

H EEPROM

Note: The EEPROM stores tuning data (Deviation, Squelch,
etc.).

Realign the transceiver after replacing the EEPROM.

IC8

IC7

5-2. TFEFH R

4G MCU (1CT) FINAE (1C8) ik, IWNAFMAEN
16M A7, FEEHG MCU T Edt PR LI AR 7 . AR A T REXT
YIHUEE R BHE A FPU B ANIRAESH. R R 2 0 I
AN N o

EEPROM (1C9) fRA7f )5 s 1 5ds . FHR A AL S 4.

B Rz

R INAERAE T FPU(KPG-127D) ‘B AR AN -2 (FH
PR, MRARE. I RENAE ) o BERINAE IS,  RECE 20
L,

B EEPROM
T : EEPROM A7 IS EH (ifi . s ) .
B4 EEPROM Jii, 1 HOBTAS IE T-Fr YL

IC9

FLASH

MCU

EEPROM

Fig. 9 Memory circuit / B 9 7Ffi5H I

5-3. Low Battery Warning

The battery voltage is monitored by the microprocessor
(IC7 pin 138: BATTLVL). When the battery voltage falls be-
low the voltage set by the Low Battery Warning adjustment
during the transmission, the red LED blinks to notify the
operator that it is time to replace the battery (When the “On
TX" option (default setting) under the Battery Warning / sta-
tus function in the FPU is selected.). If the battery voltage
falls below 5.9V, the transceiver does not transmit and the
warning tone beeps while the PTT switch is pressed.

5-3. (RE R EESE

PRI R AR BSS (TCT7 21 138: BATTLVL) Ws¥s. ki
HITA], 22 EE th e AR G R i B A R T U ) L R
(0 LED AR, BAIERVE S NAZ B fe i T (4 T FPU
HLB 2 /RS THRE R AY“On TX (RSN ) 733 (ZRIN) 1) .
B ST 5.9V, $% K PTT JF o T4 LA & 5
i e
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Low battery warning Battery status & ot o o R F
The red LED blinks during the | The battery voltage is low but < bt T - FE AR A, (HF R
transmission. the transceiver is still usable. SOHIAIRIELE LED PIAR. e .
The red LED blinks and the The battery voltage is low and ¥ N PTT JFoCt, Z0¢ LED (A | FEyth At A%, ASBEAH FH 4+t
warning tone beeps while the | the transceiver is not usable to JRFE I e 2 YL T IR
PTT switch is pressed. make calls.
R27
SB 138 BATTLVL
§ IC7
MCU
Fig. 10 Low battery warning / [ 10 KBt EZE
5-4. Battery Type Detection 5-4. 2RO
The transceiver automatically detects the battery type, FRETYENL A A I Ay 2R, I AR S 2 Al
measuring the resistance between the S-terminal and + + St 2 I L R AR A o AR JE TR AL B SSAS I FE vt 2 7R
terminal on the battery pack and changes the supplied volt-
age to the S-terminal as below. The microprocessor then
detects the battery type.

Resistor value Battery type Input voltage of S-terminal FL Bt CEMUEE AR S Z&uifi TN HL s
1.8MQ Li-ion 0.3~1.3V 1. 8MW Li-ion 0.3~1.3V
560k Ni-Cd 1.3~2.6V 560kW Ni—Cd 1.3~2.6V
220kQ Ni-MH 2.6~5.0V 220kW Ni—-MH 2.6~5.0V
OPEN Battery case 0~0.3V TEH CEM iR 0~0. 3V

5-5. Key Input 5-5. SN
Keys and channel selector circuit. BRI TE LR LK o
The signal from the keys and channel selector are directly i 11 froR, SRS E L B S 5 4 M AL B o

input to the microprocessor, as shown in Figure 11.
Selector

O

=

YVv
AMA
YVv

= 2
> 2
IC7
MCU o
o Q 3 Q SEHTY ox
& & & & TnLwe 835 E
I~ >4 4 v VYNV YW n < o
™~ © o < mqmwr\Looo o)
e = e b elelele|y| Yy o

1 2 3 S
10045040040 0 H o}

4 5 | 6 | A Lo | B°
455450455450 swz] | [aUx
R =
0—0?0—0?0—0?0—0? —O|- —O|_
A B A £ 5
00000000 SW1 ,;W

Fig. 11 Key input / B 11 @A
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5-6. LCD

The LCD is controlled using the bus lines on the connec-
tor (CN82) of the TX-RX unit (B/4). It corrects the LCD con-
trast voltage using VR1.

6. Signaling Circuit

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

Low-speed data is output from pin 33 of the MCU. The
signal passes through MOD amplifier (IC12 1/2), and goes to
the buffer amplifier (IC17 2/2). The signal is mixed with the
audio signal and goes to the VCO and TCXO (X501) modula-
tion input after passing through the D/A converter (IC16) for
BAL adjustment.

H High-speed data (DTMF)

High-speed data (HSD) is output from pin 4 of the MCU.
The signal passes through a low-pass CR filter and provides
a TX HSD tone and a RX HSD tone. TX HSD deviation mak-
ing an adjustment by microprocessor is passed through the
switch (IC14) and then applied to the audio processor (IC13).

The signal is mixed with the audio signal and goes to the
VCO and TCXO. The RX HSD tone is passed a summing
amplifier (IC18). The D/A converter (IC16) for audio control,
audio power amplifier and then to the speaker.

B MSK

MSK signal is output from pin 6 of IC13. The signal pass-
es through the D/A converter (IC16) and is routed to the
VCO. When encoding MSK, the microphone input signal is
muted.

5-6. LCD
LCD s ] TX-RX #iy0 (B/4) KIS (CN82) s gzl
(1o ALH] VRL M E LCD RIS EE B HL s

6. (ELHERE
6-1. 4mHg
B {EHHE (QT, DQT)

IR Zdhs I MCU 14T 140 33 #rHi o {538 MOD JEOk % (1C12
1/2), RIGIENEMIE (1C17 2/2) . MAE 5 5 &5 HE
SRA, I BAL W BB Ay (TC16) JFIEA VCO il
TCX0 (X501) RHIHIA -

B 5 iEHE (DTMF)

I (HSD) M MCU FO%RI 4 4t o 15 518 Il CR €
EL, FEPRAE TX HSD &1 RX HSD 3. PlAbIH L3 TX HSD
A 0 ¢ (1C14), SRJGINES ik es (1c13) L.

WAES 5 EME SRS, RFIENVCO R TCX0., RX HSD
A AR RS (TC18) o &Ridt 1 A4 il () KA e 4 2
(IC16) « EHMIHFNAS, RIGRHH A

B MSK
MSK 55 M TC13 FRIEH I 6 i e s A3 5 0 3o Ui s e
(IC16) , BRI ALI%LT VCO. Zhihh MSK 1N , 22 5 KU AR5 B -

IC17 (1/2)
IC13 BUFFL .ITcx0)
AQUA-L ic16  [AMP
IC12 |
4 IC14 Nextumin | moD p e
—oslorl . |mop
H D AVAVATAL AVAVAT W V
Sbo _L _L S 5 6 AMP[ 12 02 €0
I I RX Audio
13 03
_’|§_Vl| AF AMP
IC7 SOv
MCU RXAF 4 04
LSDOUT 3 m—e—w

i
i

Fig. 12 Encode / & 12 #fd
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6-2. Decode
H QT/DQT

The output signal from IF IC (IC701) enters the micropro-
cessor (IC7) through IC11. IC7 determines whether the QT
or DQT matches the preset value, and controls the AM1
using IC5 and the speaker output sounds according to the
squelch results.

B DTMF, MSK

The DTMF and MSK input signal from the IF IC (IC701) is
amplified by IC10 and goes to IC13. The decoded informa-
tion is then processed by the MCU.

7. Power Supply

There are five 5V and two 3.3V power supplies for the mi-
croprocessor: 5M, bBMS, 5C, bR, 5T, 33M and 33MS.

5M and 33M is always output while the power is on. 5M
is always output, but turns off when the power is turned off
to prevent malfunction of the microprocessor.

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

5R is bV for reception and output during reception.

5T is bV for transmission and output during transmission.

6-2. fRfL
B QT/DQT

IF 1C(ICT701) M5l 1C11 EARAL LS (1CT) .
TC7 #fiIh QT 5 DQT J& 75 5 Pl {E VE AL, FFH] 1C5 #34il AML,
SR 47 75 d R s 4l A S

B DTMF, MSK
IF IC(IC701) K DTMF A1 MSK #y A5 5 1 1C10 JiCk, R)a
BN IC13. SRJ5 i MCU AbFRAFAD A 5L .

7. iR

AT 24T 5 A4S 5V HLYE FT 2 AN 3.3V B, 5M. 5MS. 5C.
5R. 5T. 33M Fl 33MS,

FELYEHT TR, 5M I 33M G2 o 5M R 2%, HrdEe
PATHS BM 2P, DLBT LAk FE A% H TR i e

5C S5 IH 5Vt , i 7E SAVE B % OFF I

SR EHEICH 5V FEYR, e eI .

5T fE RS H 5V FEJR, "ErE RS IHIR S .
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MCU: 30875MHB069GP (TX-RX unit IC7) fAbTE2E : 30875MHBO69GP (TX-RX BT IC7)
Pin No. Port Name |1/O Function EHS WO |#N/ 6 I g
1 SFTOE O | BU4094 output enable 1 SFTOE Hithh | BUA0O94BCFY %yt FH 2
2 SFTSTB O | BU4094 strobe 2 SFTSTB Fr | BU4094 T3 kit
3 PC O | TXAPC/VC tune 3 PC frd | TX APC/ VC i
4 HSDO O | High speed data output 4 HSDO | AR
5 LCONT O | LCD contrast adjust 5 LCONT Bt | LCD X Hb i A
6 MDSW I | Man down SW input 6 MDSW W | NRFEBIF LA
7 uL I | PLL unlock detect 7 UL BN | PLL 250K I
8 SHIFT O | Beat shift 8 SHIFT | Hsm R
9 OPTDET | | Option detection 9 OPTDET LN TV )
10 PLE O | PLL enable 10 PLE it | PLL Ja3h
11 5RC O | BR contorl 11 5RC it | SR
12 APCSW O | APC SW 12 APCSW il | APC IR
13 DSW O | APC voltage discharge SW 13 DSW i | APC LR LT G
14 NC - | NC 14 NC - NC
15 BYTE || 8bit data bus (5V) 15 BYTE W | 8bit Hd gk (5V)
16 CNVSS I | CNVss (GND) 16 CNVSS N | CNVss (GND)
17 PCK O | PLL clock 17 PCK Hid | PLL H4p
18 PLLDAT O | PLL data output 18 PLLDAT i | PLL Hdt
19 RESET I | Reset 19 RESET BN | AL
20 XOUT O | 11.0592MHz 20 XOUT Hih | 11. 0592MHz
21 DGND | | DGND (GND) 21 DGND i\ | DGND (GND)
22 XIN I | 11.0592MHz 22 XIN | 11.0592MHz
23 VCC1 - | vee (sy) 23 vCel - VCel (5V)
24 NMI I | NMI 24 NMI N | NMT
25 INT | | Low battery voltage INT 25 INT N | {RHMHE INT
26 BB RDF/FD I | AQUA RDF/FD 26 BB RDF/FD #i\ | AQUA RDF/FD
27 TCLK/DTRDO I | AQUA TCLK and DTR DO 27 TCLK/DTRDO fN | AQUA TCLK H1DTR DO
28 HSDIN | | High speed data input 28 HSDIN N | EEEE A
29 AFDAT O | AQUA TDATA and DTR CLK 29 AFDAT @yt | AQUA TDATA F1 DTR CLK
30 AFDIO I/0 | AQUA DI/O 30 AFDIO WA/t | AQUA DI/O
31 BEEP O | Beep output 31 BEEP | $RRE
32 AFDIR O | AQUADIR 32 AFDIR HrH | AQUA DIR
33 LSDOUT O | Low speed data output 33 LSDOUT L R 1SV A€ T T
34 DTRLOAD O | AQUA DTMF enable 34 DTRLOAD iy | AQUA DTMF J3 %)
35 SCLK O | AQUA SCLK 35 SCLK Hit | AQUA SCLK
36 AFSTD I | AQUA STD 36 AFSTD I | AQUA STD
37 DACLD O | DACLD 37 DACLD Hr | DAC LD
38 TXD O | Com port 0 38 TXD il | Com i 11 0
39 VCC1 - | vee (sv) 39 veel - VCC1 (5V)
40 RXD | | Com port 0 40 RXD A | Com ¥ 0
41 DGND | | DGND (GND) 41 DGND i\ | DGND (GND)
42 NC - | SCLK 42 NC - SCLK
43 NC - | BUSY 43 NC - BUSY
44 TXD2 O | Option board 44 TXD2 W | EORR

21
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SEMICONDUCTOR DATA / &k #1E

Pin No. Port Name 1/0 Function
45 RXD2/AIMH || Option board
46 DACCLK O | DAC clock
47 DACDAT O | DAC data
48 AM2 O | Audio mute 2
49 5TC O | 5T control
50 LEDR O | Red LED
51 LEDG O | Green LED
52 RDY - | RDY (3.3V)
53 NC O | NC
54 HOLD | | HOLD
55 NC O | NC
56 33MSC O | 33MS control
57 VSS I | VSS (GND)
58 NC - | NC
59 VCC2 - | VCC2(3.3V)
60,61 NC - | NC
62 NC O | NC
63 RD O | Flash memory read
64 NC O | NC
65 WR O | Flash memory write
66~68 | NC - | NC
69 CS0 O | Flash memory chip select
70 NC O | NC
71 CS2 O | LCD driver chip select
72~73 | A20~A19 O | Address bus 20~19
74 VCC2 - | VCC2(3.3V)
75 A18 O | Address bus 18
76 VSS I | VSS (GND)
77~85 | A17~A9 O | Address bus 17~9
86 FREADY || Flash-ROM ready status
87 NC - | NC
88 EN4 || Encoder 4 input
89 EN3 || Encoder 3 input
90 EN1 || Encoder 1 input
91 VCC2 - | VCC2(3.3V)
92 A8 O | Address bus 8
93 DGND | | DGND (GND)
94~101 | A7~A0 O | Address bus 7~0
102 EN2 || Encoder 2
103~106 | KEY1~KEY4 || Key matrix 1~4 input
107~109 | KEY1TO~KEY30O | O | Key matrix 1~3 output
110~113 | D7~D4 I/O | Data bus 7~4
114 KEY40 O | Key matrix 4 output
115 LCDRST O | LCD reset
116~118 | NC - | NC

EMS wmOBF WA/ B I g
45 RXD2/ATMH BN | R
46 DACCLK Byt | DAC R4
47 DACDAT Hid | DAC $idi
48 AM2 i | S 2
49 5TC | 5T
50 LEDR it | 405 LED
51 LEDG it | G4 LED
52 RDY - RDY (3. 3V)
53 NC it | NC
54 HOLD I | HOLD
55 NC it | NC
56 33MSC B | 33MS
57 VSS i | VSS(GND)
58 NC - NC
59 vee2 - VCC2 (3. 3V)
60,61 | NC - NC
62 NC | NC
63 RD Wy | AR
64 NC | NC
65 WR il | WESA
66~68 | NC - NC
69 (o0 ot | AR e
70 NC frd | NC
71 CS2 i | LCD BRBhas b
72~73 | A20~A19 B | Huhks gk 20~19
74 vee2 - VCC2 (3. 3V)
75 A18 M| dhikRgk 18
76 VSS i | VSS(GND)
77~85 | A1T~A9 W | kR 17~9
86 FREADY WA | NAF IR
87 NC - NC
88 EN4 N | PR 4 A
89 EN3 HIN | PR 3 A
90 EN1 N | R 1A
91 vee2 - VCC2 (3. 3V)
92 A8 | HhhkR 2k 8
93 DGND i | DGND (GND)
94~101 | A7T~AO iy | HhakR 7~0
102 EN2 N | PR 2
103~106 | KEY1~KEY4 I | BEEERE 1~4 FN
107~109 | KEY1I0~KEY30 | %y | SAEFE 1~3 fiH
110~113 | D7~D4 N B sk T~4
114 | KEY40 frdh | BREERE 4
115 | LCDRST Byt | LCD &4
116~118 | NC - NC




TK-3178(L)
SENCONDUCTOR DATA / 3 Sk%14z

Pin No. Port Name |1/O Function EHE WORF WA/ E I gt

119~122 | D3~D0 /0 | Data bus 3~0 119~122 | D3~DO BN Hdis B2k 3~0
123 | AUX1 O | Option board 123 AUX1 B | AR
124 EEPDAT I/O | EEPROM data 124 EEPDAT A/ 4t | EEPROM i
125 PTT | | PTT SW 125 PTT N | PTT JF2%
126 | SIDE1 I | Side key 1 126 | SIDE1 M| Sidel £
127 | SIDE2 I | Side key 2 127 | SIDE2 N | Side2 B
128 | AUXK I | AUX key input 128 | AUXK BN | AUX BN
129 | EEPCL O | EEPROM clock 129 | EEPCL it | EEPROM i
130 | VSS I | VSS (GND) 130 | VSS i | VSS(GND)
131 BATTSEL | | Battery select detect 131 BATTSEL BN | bR
132 | vCCi1 - | veer (sv) 132 | veel - veet (5V)
133 | THP I | TX thermal input 133 | THP N | TX PUSEA
134 | VOLIN I | Volume level input 134 | VOL IN WA | ARSI
135 | VOX I | VOX level input 135 | voX BN | VOX HLSPN
136 ASQ | | RX analog squelch input 136 ASQ BN | RX BT e N
137 | RSSI I | RSS! level input 137 | RSSI BN | RSST HISEHMA
138 BATTLVL | | Battery voltage input 138 | BATTLVL DN IGEN A TN
139 LSDIN | | Low speed data input 139 LSDIN N | REEEIE RN
140 | AGND I | AVSS (GND) 140 | AGND fN | AVSS (GND)
141 CLK O | Serial clock 141 | CLK Fvs | ERATIN
142 | VREF - | VREF (V) 142 | VREF - VREF (5V)
143 | AVCC - | AVCC (5V) 143 AVCC - AVCC (5V)
144 | DT /0 | Serial data 144 | DT CVNR i I RE e
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TX-RX unit (X57-7013-06)

TX-RX BT (X57-7013-06)

Ref. No. Part Name Description
IC1 IC Voltage detector / INT
IC2 IC Voltage regulator / 5V
IC3 IC Voltage detector / RESET
1C4,5 IC Shift register
IC7 IC MCU
IC8 IC Flash memory
IC9 IC EEPROM
IC10 IC DET amplifier / VREF
IC11 IC LSD filter
IC12 IC TX SUM amplifier
IC13 IC Audio processor
IC14 IC AF switch
IC15 IC RX HSD filter
IC16 IC D/A converter
IC17 IC TCXO buffer amplifier
IC18 IC AF amplifier
IC19 IC RX BPF tune voltage amplifier
1C24 IC Volatge doubling inverter
IC25 IC Bus switch
IC26 IC Voltage regulator / 3.3V
IC27 IC LCD contrast
IC28 IC Bus switch
IC501 IC PLL system
1C601 IC Comparator (APC)

IC701 IC FM IF system

Q1 Transistor 5T voltage control

Q4 (1/2) Transistor AVR /56C

Q4 (2/2) Transistor AVR /5T

Q5 (1/2) FET 5TC switch

Q5 (2/2) FET SAVE switch

Q6 Transistor 5C voltage control

Q7 FET TX/RX indicator control

Qs Transistor 5R control switch

Q9 FET 5MS control switch

Q12 Transistor Back light control

Q13 Transistor Back light DC supply

Q14 FET RX AF mute

Q15 FET SSB DC supply control switch
Q16 Transistor SSB DC supply switch
Q17,18 Transistor MCU clock shift switch

Q19 FET VOX level detector control switch
Q21 Transistor AF switch

Q22 FET AF mute switch

Q23 Transistor AF amplifier DC supply control

switch

XS FHaMR W B
IC1 I RS/ INT
1C2 IC L T 4 /5V

Ic3 Ic H RTINS/ BT
14,5 Ic {8 A A4

17 Ic THAL P 2

1c8 IC NAE

1C9 IC EEPROM

IC10 IC DET J8UK#% /VREF
Ic11 Ic LSD yE% 4%

112 Ic TX SUM SR &%

IC13 Ic AL PR

IC14 Ic AF FF%

IC15 Ic RX HSD yEJ% #%

IC16 IC H /B AR E

ICc17 IC TCXO ZZH UK 35
1c18 Ic LN

1C19 I RX BPF ¥ 1 L Hs IO #8
1C24 IC 5 AR e 2%

125 IC BT

1026 I LR I A% /3. 3V
1ce7 IC LCD % LU &

1C28 Ic BTG

1501 IC PLL R4E

10601 1C Leitds (APC)

1C701 Ic FM IF R4t

Q1 LN 5T Hi 45l
Q4(1/2) | EEE AVR/5C

Q4(2/2) An A AVR/5T

Q5(1/2) | Wyovisg 5TC JFo%

Q5(2/2) | v RLEPISS

Q6 hn A 5C MR FE

Q7 77k INA= TX/RX 457517 £ H)
Q8 An A 5R 1%

Q9 kNN BMS i %

Q12 LN ol

Q13 il R G E A

Q14 L IVKES RX AF #

Q15 BN g SNNER GRS AGHPISS
Q16 LN S SSB ELit LI T
Q17,18 AR MCU I B 7 % I %
Q19 T ANAE VOX Ho Y- 245 42 ol O o
Q21 n A AF JFR

Q22 YR A AF i %

Q23 LN AF JBOK 2% B YR I 0%




TK-3178(L)

COMPONENTS DESCRIPTION / st {415 AR

Ref. No. Part Name Description FXxEH EHEM i) A
Q24 FET AF amplifier DC supply switch Q24 TN AF JEOK & FLI R IR T 55
Q25,26 FET MIC ALC Q25, 26 TN 5 A ALC
Q27 Transistor AF mute control switch Q27 A AF #5 4 tHFF C
Q28 FET AF mute switch Q28 TN AF T35 TP K
Q29 FET Logic inverter Q29 R INAES BRI
Q30 FET MIC mute switch Q30 WA EN NSNS
Q31,32 Transistor Audio processor clock shift switch Q31, 32 AR AR PR P8 AR T o
Q33 FET TX HSD side tone mute Q33 TN TX HSD M & 4 &

Q34 FET Ext. alert input ATT switch Q34 VA HMNERIR SN ATT JT %
Q35 FET AF mute switch Q35 TN AF F35TF K

Q37 FET 33MS control switch Q37 R REIINERABIPS

Q501 Transistor F-IN amplifier Q501 AR F-IN k28

Q502 FET TX VCO oscillator Q502 B A, TX VCO k% 2%

Q503 FET RX VCO oscillator Q503 Y 4 RX VCO % 2%

Q504 FET TX/RX VCO DC switch Q504 B A TX/RX VCO EHIRTITR
Q505 Transistor Ripple filter Q505 LA LUPDED A

Q506 Transistor RF buffer amplifier Q506 YN SRR MO #

Q507 Transistor RF amplifier (Common) Q507 ERARE RF JBORE: (A1)
Q601 FET RF amplifier Q601 RN RF K

Q602 FET Pre-drive amplifier Q602 RN TRER B HOR A%

Q603 FET TX drive amplifier Q603 YN TX IKBH BN A

Q604 FET RF final amplifier Q604 S VA= RF AR 2K %

Q605 Transistor APC voltage switch Q605 RN H 2 D g5 i W T K
Q606 FET APC voltage switch Q606 IR EEPIES GO RIS
Q607 Transistor APC DC switch Q607 ERRLNEY ERPIE S AT NN AR S
Q608 Transistor APC mute switch Q608 ALY H s TR s il T o
Q609 FET APC mute switch Q609 VA EEIPIES Gl EREPlPS
Q701 Transistor 2nd local tripler Q701 N B A HE = A A g
Q702 Transistor W/N switch / RX Q702 RN W/N JF3% /RX

Q703 Transistor IF amplifier Q703 AR IR PN

Q704 FET Mixer Q704 WA TRAAR

Q705 FET RF amplifier Q705 RN RF JROK %

D1 Diode 5M protect D1 WA 5M 53

D2 LED TX/RX indicator D2 LED TX/RX 87547

D4 Diode Back light current control D4 R TG E R

D5 LED LCD back light D5 LED LCD ¥t

D7 LED LCD back light D7 LED LCD ¥t

D89 LED 10 key back light D8, 9 LED 10 Bk

D12,13 LED 10 key back light D12, 13 LED 10 85Ok

D17 Diode dRiécinggemUte control voltage D17 — RX DET #5453 it JE Jc
D24~27 Diode Key input detect D24~27 WA i PN

D28 Diode AF reference voltage bias supply D28 T AF FEAE o He i 2 YR
D29 Diode VOX level detector D29 4 VOX HL Pl &

D30,31 Diode MIC input level detector D30, 31 MR I TN ERIS o[BS
D32 Diode VOX amplifier gain limiter D32 TR VOX TR 25 188 25 3 g o

25
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Ref. No. Part Name Description

D33~37 Varistor Surge absorber

D501 Diode Fast lock up diode

D502,503 | Diode F-IN filter shift switch
Variable capaci-

D505 tance diode Frequency control / TX VCO
Variable capaci-

D507 tance diode Frequency control / TX VCO
Variable capaci-

D509 tance diode Frequency control / RX VCO
Variable capaci-

D511 tance diode Frequency control / RX VCO

D513 variable capaci- | 1y o modulator
tance diode

D514 Diode Ripple filter stabilization diode

D515 Diode RX local switch

D516 Diode TX RF switch

D517 Diode Fast lock up diode

D601 Zener diode APC voltage limiter

D604~606 | Diode ANT switch

D608 Diode ANT switch

D701,702 | Diode Ceramic filter W/N switch

D703~708 | Variable capaci- |y pory ing
tance diode

D901 Diode Voltage limiter

XS FBHEM W BB
D33~37 AR FH 2% FELYT R i

D501 -y PRI i R
D502, 503 | —Hz5% F-IN JEUL2RAL RS TT 5%
D505 AR R | AR /TX Veo
D507 AR R R | AR /TX VCO
D509 AR AR TR | AR /RX VCO
D511 AR R R | ARSI /RX VCO
D513 AJAR LA TR | TX VOO TR R
D514 TR EA ) 31)o8)) 8 Sy Y G
D515 -y 4y RX At 56

D516 R TX RF JF5%

D517 R PRI R
D601 Fa s i APC Hi s PRl 2
D604~606 | A4 REF K

D608 TR REETT K

D701, 702 | B P B8 e A W/N JF %
D703~708 | A[AFHLZE A4S | RX BPF 1%

D901 -y FEL e B
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PARTS LIST / 4%

CAPACITORS
CC 45 TH 1H 220 J « Capacitor value
_— = = — — = CC45
1 2 3 4 5 6 Color* 010 = 1pF 2 0 = 22pF
1 = Type ... ceramic, electrolytic, etc. 4 = Voltage rating 100 = 10pF T L
2 = Shape ... round, square, etc. 5 = Value 101 = 100pF Multiplier
3 = Temp. coefficient 6 = Tolerance 102 = 1000pF = 0.001uF 2nd number
103 = 0.01uF 1st number
« Temperature coefficient
1st Word C L P R S T U 2nd Word| G H J K L
Color* | Black | Red |Orange| Yellow | Green | Blue | Violet ppm/°C | =30 +60 | £120 | =250 | +500
ppm/°C 0 -80 | -150 | —220 | -330 | -470 | -750 Example : CC45TH = -470+60ppm/°C
- Tolerance (More than 10pF) (Less than 10pF)
Code| C D G J K M X z P No code Code | B C D F G
(%) |£0.25[ 05| £2 | £5 | £10 | £20 | +40 | +80 [+100| More than 10uF : =10~+50 (pF) | 0.1 |+0.25| £0.5 | =1 +2
-20 | =20 | -0 |Lessthan 4.7uF :-10~+75

- Voltage rating

2nd word| A B C D E F G H J K Vv
1st word

0 10 (12516 | 20| 25 [3.15| 40 | 5.0 | 6.3 | 80 -

1 10 |125| 16 | 20 | 25 |315| 40 | 50 | 63 | 80 | 35

2 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | -

3 1000 | 1250|1600 | 2000 [ 2500|2150 | 4000 | 5000 | 6300 8000 | -

« Chip capacitors

(EX) CC 73 F SL 1H — Refer to the table above. « Dimension
5

1 2 3 4 1 =Type L
(Chip) (CH, RH, UJ, SL) 2 = Shape jf
3 = Dimension
(EX) CK 73 1 0 4 = Temp. coefficient %
1

o
o> | O
o

73 FF 1H 000 Z_|
2 3 4 5 6 7 5 = Voltage rating
(Chip) (B, F) 6 = Value Chip capacitor
7 = Tolerance Code L W T

Empty 5.6+£0.5 | 5.0£0.5 Less than 2.0
A 45+0.5 | 3.2+0.4 Less than 2.0
RESISTORS B 4505 | 2.0:0.3 | Lessthan 2.0
« Chip resistor (Carbon) C 4.5+0.5 | 1.25+0.2 | Less than 1.25
(EX) RD 73 E B 2B 000 J D 3.2+0.4 | 2.5+0.3 | Lessthan 1.5
1 2 3 4 5 6 7 E 3.2:0.2 | 1.6:0.2 | Less than 1.25
(Chip) (B, F) F 2.0£0.3 | 1.25+0.2 | Less than 1.25
G 1.6+0.2 | 0.8£0.2 Less than 1.0

« Carbon resistor (Normal type) H 1.0£0.05 | 0.5+0.05 0.5+£0.05

(EXY RD 14 B B 2C 000 J Chip resistor
1 2 3 4 5 6 7 Code L W T
E 3.2+0.2 | 1.6+0.2 1.0
1 =Type 5 = Rating wattage F 2.0£0.3 | 1.25+0.2 1.0
2 = Shape 6 = Value G 1.6+0.2 | 0.8+0.2 0.5+0.1
3 = Dimension 7 = Tolerance H 1.0+0.05 | 0.5+0.05 0.35+0.05

4 = Temp. coefficient

- Rating wattage

Code | Wattage | Code | Wattage | Code | Wattage
1J 1/16W 2C 1/6W 3A TW
2A 1/10W 2E 1/4W 3D 2W
2B 1/8W 2H 1/2W
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PARTS LIST / 4%

s New Parts. Aindicates safety critical components. L : Scandinavia K : USA P : Canada
Parts without Parts No. are not supplied. Y : PX (Far East, Hawaii) T : England E : Europe
Les articles non mentionnes dans le Parts No. ne sont pas fournis. C : China X : Australia M : Other Areas
Teile ohne Parts No. werden nicht geliefert.
TK-3178(L)
TX-RX UNIT (X57-7013-06)
Ref. No. ‘Address m Parts No. Description I?;?L'I; Ref. No. | Address m’g Parts No. Description E:t?gﬁ
_ C 3B N14-0805-04 CIRCULAR NUT (VOL)
TK-3178(L) D 2A N14-0833-04 CIRCULAR NUT (SELECTOR)
2 1B % | A02-4090-13 PLASTIC CABINET ASSY (16KEYS) E 3A N30-3006-43 PAN HEAD MACHINE SCREW
3 3A % | A10-4136-03 CHASSIS F 3A N79-2030-48 PAN HEAD TAPTITE SCREW
G 2A,2B N83-2005-48 PAN HEAD TAPTITE SCREW
5 3A B01-0694-13 ESCUTCHEON
6 2D B09-0686-03 CAP ACCESSORY 67 3A R31-0665-05 VARIABLE RESISTOR (VOL)
8 2A B11-1827-04 ILLUMINATION GUIDE (TX-RX)
9 2B B11-1828-04 FILTER (LCD) 69 1B T07-0369-15 SPEAKER
10 2B % | B11-1870-13 ILLUMINATION GUIDE (LCD) 70 2C T90-1032-55 HELICAL ANTENNA
n 2B T91-0650-05 MIC ELEMENT
12 2B % | B38-0932-05 LCD ASSY
13 1B B43-1178-14 BADGE 73 2A W02-3711-05 ENCODER
14 1C % | B62-2202-00 INSTRUCTION MANUAL
16 2A £E04-0467-05 RF COAXIAL RECEPTACLE (SMA)
17 2A £23-1188-04 TERMINAL (ANT)
18 3A £23-1189-14 TERMINAL (GND) TX-RX UNIT (X57-7013-06)
19 2B £29-1211-04 INTER CONNECTOR (4KEYS PCB) D2 B30-2278-05 LED (RED/YELLOW)
20 3A £72-0421-03 TERMINAL BLOCK D5 B30-2210-05 LED (TLY)
D7 B30-2210-05 LED (TLY)
22 3A F07-1890-04 COVER (OP BOAD) D89 B30-2050-05 LED
D12,13 B30-2050-05 LED
24 1B G10-1304-04 FIBROUS SHEET (CABINET)
25 2B % | G10-1804-04 FIBROUS SHEET (LCD DRIVER) 2 CK73HB1H471K CHIPC 470PF K
26 3A G11-4315-14 SHEET (COOLING) 3 CK73FB1A475K CHIPC 4.7UF K
27 2A G11-4316-04 SHEET (PTT) ca4 CK73GB1E105K CHIPC 1.0UF K
28 1B G11-4351-04 SHEET (CABINET) 5.6 CK73HB1H471K CHIPC 470PF K
c7 CK73HB1A104K CHIPC 0.10UF K
30 2B G11-4352-04 SHEET (SP)
31 2A G11-4480-04 SHEET (VCO) 9 CK73GB1E105K CHIPC 1.0UF K
32 2B % | G11-4498-04 SHEET (LCD) c11 CK73FB1A225K CHIPC 2.2UF K
33 1B G11-4522-04 SHEET (LCD) C13 CK73HB1H471K CHIPC 470PF K
34 1B G11-4523-04 SHEET (TX-RX D/4) C14,15 CK73HB1E472K CHIPC 4700PF K
€16,17 CK73HB1H471K CHIPC 470PF K
36 2B G11-4524-04 SHEET (TX-RX B/4)
37 2A (13-1885-04 CUSHION (CHASSIS,ANT) c18 CK73HB1A104K CHIPC 0.10UF K
38 2A (53-1603-04 PACKING (ANT) c19 CK73HB1H471K CHIPC 470PF K
39 2B (53-1650-12 PACKING (TOP) C20 CK73HB1E472K CHIPC 4700PF K
40 2B (53-1653-03 PACKING (JACK) c21 CK73HB1H471K CHIPC 470PF K
C22 CK73HB1E472K CHIPC 4700PF K
43 3A (53-1654-04 PACKING (TERMINAL)
44 3A (53-1655-04 PACKING (OP BOAD) C23,24 CK73GB1E105K CHIPC 1.0UF K
45 1B % | G53-1836-01 PACKING (16KEYS) €25 CK73HB1E472K CHIPC 4700PF K
C26 CK73HB1H471K CHIPC 470PF K
47 2D H25-0029-04 PROTECTION BAG (60/110/0.07) c27 CS77AAQJ220M CHIPTNTL ~ 22UF 6.3WV
€28-31 CK73HB1H471K CHIPC 470PF K
50 2B J19-5481-03 HOLDER (SP)
51 2D J19-5483-23 HOLDER ACCESSORY 32,33 CK73HB1A104K CHIPC 0.10UF K
52 1B % | J21-8617-13 MOUNTING HARDWARE (LCD) C34 CK73HB1H471K CHIPC 470PF K
53 2C J29-0701-15 HOOK ACCESSORY 35 CK73HB1A104K CHIPC 0.10UF K
54 2C J69-0366-15 HANDSTRAP ACCESSORY ca2 CK73HB1A104K CHIPC 0.10UF K
C43,44 CK73HB1C103K CHIPC 0.010UF K
56 2A % | J87-0027-05 FPC (LEAD FREE) (PTT)
57 3A % | J87-0033-05 FPC (LEAD FREE) (VOL/SELECTOR) C45 CS77AA0J220M CHIPTNTL  22UF 6.3WV
58 2A J99-0399-04 ADHESIVE SHEET (FPC TOP) C46 CK73HB1A104K CHIPC 0.10UF K
59 2B J99-0714-04 ADHESIVE SHEET (LCD) ca7 CK73GB1E105K CHIPC 1.0UF K
60 2B J99-0757-04 ADHESIVE SHEET (LCD) 48 CK73GB1C104K CHIPC 0.10UF K
c49 CK73HB1H471K CHIPC 470PF K
62 1B K29-9278-23 KNOB (VOL)
63 1B K29-9340-13 KNOB (SELECTOR) 50 CK73HB1A104K CHIPC 0.10UF K
64 1B K29-9341-03 KEY TOP (SIDE) C51 CK73HB1H471K CHIPC 470PF K
65 1B K29-9447-03 KNOB (PTT) 52,53 CK73HB1A104K CHIPC 0.10UF K
(55 CK73GB1E105K CHIPC 1.0UF K
A 2A3A N09-2438-05 BINDING HEAD SCREW 56 CK73HB1A104K CHIPC 0.10UF K
B 3A N09-6571-05 PAN HEAD SCREW
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TK-3178(L)
PARTS LIST/ E#+5

TX-RX UNIT (X57-7013-06)

Ref. No. |Address ;l:rx Parts No. Description I?;?:]'r'l Ref. No. |Address ":l:r‘{"s Parts No. Description l?:t?:]'l'l
C57 CS77AA0J150M CHIP TNTL  15UF 6.3WV C134 CK73HB1A473K CHIPC 0.047UF K
C58 CK73HB1A104K CHIPC 0.10UF K C135 CK73GB1E105K CHIPC 1.0UF K
C59 CC73HCH1H220J CHIPC 22PF J C136 CK73HBTH561K CHIPC 560PF K
C60 CC73HCH1H030B CHIPC 3.0PF B €137 CK73HB1H471K CHIPC 470PF K
C61 CK73HB1A104K CHIPC 0.10UF K C138 CK73HB1A104K CHIPC 0.10UF K
C62 CC73HCH1H120J CHIPC 12PF J C140 CK73HB1A104K CHIPC 0.10UF K
(63 CC73HCH1H030B CHIPC 3.0PF B C142,143 CK73GB1E105K CHIPC 1.0UF K
C64 CC73HCH1H120J CHIPC 12PF J (145-148 CK73HBTH471K CHIPC 470PF K
€65 CK73HB1A104K CHIPC 0.10UF K C149 CK73HB1H221K CHIPC 220PF K
C66 CK73HB1C103K CHIPC 0.010UF K (150,151 CK73FB1A225K CHIPC 2.2UF K
C67 CS77AATAZ2R2M CHIPTNTL  2.2UF 10WV (153 CK73GB1E105K CHIPC 1.0UF K
(68 CK73HB1H471K CHIPC 470PF K C154,155 CK73HB1H471K CHIPC 470PF K
C69 CS77AA0J100M CHIP TNTL  10UF 6.3WV C157 CK73GB1A224K CHIPC 0.22UF K
C70 CK73HB1EB82K CHIPC 6800PF K C158 CK73HB1A104K CHIPC 0.10UF K
cn CK73HB1H392K CHIPC 3900PF K C159 CC73HCH1H101J CHIPC 100PF J
C72 CK73HBTH122K CHIPC 1200PF K C161 CC73HCH1H101J CHIPC 100PF J
C73 CC73HCH1H470J CHIPC 47PF J C162 CS77AA0J100M CHIPTNTL ~ 10UF 6.3WV
C74 CK73HBTH122K CHIPC 1200PF K C166 CK73HBTH471K CHIPC 470PF K
C75 CK73HB1C153K CHIPC 0.015UF K 168,169 CK73HB1A393K CHIPC 0.039UF K
C76 CK73HB1H332K CHIPC 3300PF K C170 CK73HBTH471K CHIPC 470PF K
C77 CK73HB1C153K CHIPC 0.015UF K Cc171 CS77AA0J100M CHIP TNTL  10UF 6.3WV
C78 CK73HB1H221K CHIPC 220PF K C172 €S77CC0J101M CHIP TNTL ~ 100UF 6.3WV
C79 CK73HB1H222K CHIPC 2200PF K C173 CK73HBTH221K CHIPC 220PF K
C81 CK73HB1A104K CHIPC 0.10UF K C174 CK73HB1H471K CHIPC 470PF K
(82 CC73HCHTH101J CHIPC 100PF J C175 CK73HB1C103K CHIPC 0.010UF K
C84 CK73HB1H471K CHIPC 470PF K C176 CK73HB1A224K CHIPC 0.22UF K
€85 CK73HB1C123K CHIPC 0.012UF K C177 CK73HB1A104K CHIPC 0.10UF K
C87 CK73HB1A104K CHIPC 0.10UF K C178 CK73GB1E105K CHIPC 1.0UF K
(88,89 CC73HCH1HO10B CHIPC 1.0PF B c181 CK73GB0J475K CHIPC 4.7UF K
C93 CK73GB1E105K CHIPC 1.0UF K (182 CK73HBTHB81K CHIPC 680PF K
C95 CK73HB1A224K CHIPC 0.22UF K (183 CK73HBTH471K CHIPC 470PF K
C97 CC73HCH1H151J CHIPC 150PF J C184 CK73HB1H222K CHIPC 2200PF K
(98 CK73HB1AB83K CHIPC 0.068UF K C185 CK73HB1C103K CHIPC 0.010UF K
99,100 CK73FB1A475K CHIPC 4.7UF K C186 CC73HCH1H270J CHIPC 27PF J
C102 CK73HB1C103K CHIPC 0.010UF K C187 CK73HB1C103K CHIPC 0.010UF K
C106 CK73HB1H471K CHIPC 470PF K C188 CC73HCH1H270J CHIPC 27PF J
c107 CK73HB1A104K CHIPC 0.10UF K 190,191 CK73HB1H471K CHIPC 470PF K
C108 CK73GB1E105K CHIPC 1.0UF K €192 CK73HBTH102K CHIPC 1000PF K
C109 CC73HCH1H100D CHIPC 10PF D C196 CK73HB1C473K CHIPC 0.047UF K
C110 CK73HB1H471K CHIPC 470PF K (197,198 CK73HBTH471K CHIPC 470PF K
Cc1m CK73HB1C103K CHIPC 0.010UF K (199,200 CK73HB1A104K CHIPC 0.10UF K
C112 CC73HCH1HB80J CHIPC 68PF J €201 CK73HB1A224K CHIPC 0.22UF K
C113,114 CK73HB1A104K CHIPC 0.10UF K (202 CK73GB1E105K CHIPC 1.0UF K
C116 CC73HCH1H220J CHIPC 22PF J €203 CK73HB0J105K CHIPC 1.0UF K
c17 CK73GB1E105K CHIPC 1.0UF K €205 CK73HBOJ105K CHIPC 1.0UF K
C118 CK73HB1A104K CHIPC 0.10UF K (206 CK73GB1E105K CHIPC 1.0UF K
Cc119 CK73HB1C103K CHIPC 0.010UF K €207 CK73HB1H471K CHIPC 470PF K
C120 CK73GB1C225K CHIPC 2.2UF K €208 CC73HCH1TH101J CHIPC 100PF J
c121 CK73HB1A393K CHIPC 0.039UF K €209 CK73HB1A104K CHIPC 0.10UF K
C122 CK73HB1H471K CHIPC 470PF K €210 CC73HCH1TH101J CHIPC 100PF J
(123 CC73HCH1H680J CHIPC 68PF J (212,213 CS77AP1C2R2M CHIPTNTL  2.2UF 16WV
C125 CK73HB1A104K CHIPC 0.10UF K C214,215 CK73HB1H102K CHIPC 1000PF K
C126 CC73HCH1H470J CHIPC 47PF J (216 CK73HBOJ105K CHIPC 1.0UF K
C127 CC73HCH1H181J CHIPC 180PF J Cc217 CK73HB1A104K CHIPC 0.10UF K
C128 CK73HB1H471K CHIPC 470PF K €220 CK73HB1A104K CHIPC 0.10UF K
C129 CK73GB1E105K CHIPC 1.0UF K C221 CC73HCH1H221J CHIPC 220PF J
C130 CK73HB1A104K CHIPC 0.10UF K €223 CK73HB1A104K CHIPC 0.10UF K
C131 CK73HBTH821K CHIPC 820PF K (251-254 CK73GB1E105K CHIPC 1.0UF K
C132 CK73HB1A104K CHIPC 0.10UF K €289 CK73GB1E105K CHIPC 1.0UF K
(133 CK73GB0J475K CHIPC 4.7UF K €290 CS77AP1C2R2M CHIPTNTL  2.2UF 16WV
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C291 CK73HB1A104K CHIP C 0.10UF K (583 CK73HB1A104K CHIPC 0.10UF K
(294-296 CK73HB1A104K CHIPC 0.10UF K C584 CC73HCH1H060B CHIPC 6.0PF B
C423 CK73FB1A475K CHIP C 4.7UF K C601 CK73HBTH471K CHIPC 470PF K
€501 CK73HB1C103K CHIPC 0.010UF K (604 CK73HB1A224K CHIPC 0.22UF K
(502 CC73HCH1H470J CHIP C 47PF J (606 CK73HBTH471K CHIPC 470PF K
503 CC73HCH1H101J CHIP C 100PF J 608 CK73HBTH471K CHIPC 470PF K
€505 CC73HCH1H101J CHIPC 100PF J €609 CC73HCH1H050C CHIPC 5.0PF C
(506 CK73HB1C103K CHIP C 0.010UF K C611-613 CK73HBTH471K CHIPC 470PF K
(507,508 CC73HCH1H101J CHIPC 100PF J C615 CK73HB1H471K CHIPC 470PF K
€509 CC73HCH1H150J CHIP C 15PF J C617 CC73HCH1HO80D CHIPC 8.0PF D
(512 CK73HB1C103K CHIP C 0.010UF K C619 CC73HCH1H150J CHIPC 15PF J
€513 CK73HB1H471K CHIPC 470PF K C622 CC73HCH1H101J CHIPC 100PF J
C514 CC73HCH1H101J CHIP C 100PF J (623 CK73HBTH102K CHIPC 1000PF K
C515 CK73HB1H471K CHIPC 470PF K C625 CC73HCH1H070D CHIPC 7.0PF D
C517 CK73HBTH471K CHIP C 470PF K (626 CC73HCH1H101J CHIPC 100PF J
C519 CC73GCH1H471J CHIP C 470PF J 627 CC73HCH1H330J CHIPC 33PF J
€520 CK73GB1E105K CHIPC 1.0UF K 629 CC73HCH1H220J CHIPC 22PF J
(522 CC73HCH1HO50C CHIP C 5.0PF C C631 CC73HCH1H180J CHIPC 18PF J
€523 CS77CATVORTM CHIPTNTL  0.1UF 35WV £632 CS77AATAZR2M CHIPTNTL ~ 2.2UF 10WV
(524 CC73HCH1H101J CHIP C 100PF J (633 CK73HBTH471K CHIPC 470PF K
(525 CS77AATE010M CHIPTNTL  1.0UF 25WV 635 CC73HCH1H101J CHIPC 100PF J
(526 CS77CATVORTM CHIPTNTL  0.1UF 35WV C636 CC73HCH1H220J CHIPC 22PF J
(527 CC73HCH1HO50C CHIP C 5.0PF C C637 CK73HBTH102K CHIPC 1000PF K
€529 CC73HCH1H030C CHIPC 3.0PF C (638,639 CK73HB1H471K CHIPC 470PF K
(530 CC73HCH1H101J CHIP C 100PF J C641 CC73HCH1H101J CHIPC 100PF J
(533 CC73HCH1HO30C CHIP C 3.0PF C (643 CK73HB1C103K CHIPC 0.010UF K
536 CC73HCH1H040C CHIPC 4.0PF C C645 CC73GCH1H270J CHIPC 27PF J
(537 CC73HCH1HO50C CHIPC 5.0PF C (646 CK73HBTH471K CHIPC 470PF K
538 CC73HCH1H101J CHIPC 100PF J 648 CK73HB1H471K CHIPC 470PF K
(539 CC73HCH1H1R5B CHIP C 1.5PF B C651 CK73HB1A104K CHIPC 0.10UF K
(540 CC73HCH1HO20B CHIP C 2.0PF B (655 CC73GCH1H220J CHIPC 22PF J
C541 CC73HCH1H330J CHIPC 33PF J 658 CK73HB1H471K CHIPC 470PF K
(542 CC73HCH1HO20C CHIP C 2.0PF C 659 CC73GCH1H150J CHIPC 15PF J
C544 CC73HCHTH1R5C CHIPC 1.5PF C 662 CC73GCH1H090B CHIPC 9.0PF B
(545 CC73HCH1H150J CHIP C 15PF J 665 CK73HB1A104K CHIPC 0.10UF K
(546 CC73HCH1H1R5C CHIPC 1.5PF C C667 CC73GCH1HO90B CHIPC 9.0PF B
(548 CC73HCH1HB80J CHIPC 68PF J 669 CC73GCH1H060B CHIPC 6.0PF B
(549 CC73HCH1H180J CHIP C 18PF J C670 CC73GCH1H330J CHIPC 33PF J
€551 CC73HCHTHORSB CHIPC 0.5PF B €673 CK73HB1H471K CHIPC 470PF K
(552 CC73HCH1H101J CHIP C 100PF J C675 CC73GCH1HO40B CHIPC 4.0PF B
(553,554 CC73HCH1HOB0B CHIP C 6.0PF B (676 CC73GCH1H101J CHIPC 100PF J
(555,556 CC73HCH1H040B CHIPC 4.0PF B €677 CC73GCH1H050B CHIPC 5.0PF B
(558 CC73HCH1HO50B CHIPC 5.0PF B (678 CC73GCH1HO90B CHIPC 9.0PF B
559 CC73HCH1H070B CHIPC 7.0PF B €679 CC73GCH1H030B CHIPC 3.0PF B
(560 CC73HCH1H101J CHIPC 100PF J 680 CC73GCH1HO80B CHIPC 8.0PF B
(562,563 CK73HBTH471K CHIPC 470PF K C681 CC73GCH1HO30B CHIPC 3.0PF B
(564,565 CK73HB1A104K CHIPC 0.10UF K (682 CC73GCH1H070B CHIPC 7.0PF B
(566,567 CC73HCHTHORSB CHIPC 0.5PF B (683 CC73GCH1HO30B CHIPC 3.0PF B
(568 CK73HB1C103K CHIPC 0.010UF K (684 CC73GCH1H020B CHIPC 2.0PF B
(569 CK73HBTH471K CHIPC 470PF K C701,702 CK73HB1A104K CHIPC 0.10UF K
570 CK73HB1C103K CHIPC 0.010UF K C703 CC73HCH1H330J CHIPC 33PF J
C571 CK73HB1H471K CHIPC 470PF K C704 CK73HB1C103K CHIPC 0.010UF K
(572 CS77AATAT00M CHIPTNTL  10UF 10WV C705 CC73HCH1H220J CHIPC 22PF J
C573 CK73HB1H471K CHIPC 470PF K C706 CC73HCH1H820J CHIPC 82PF J
C574 CC73HCH1H100D CHIPC 10PF D C707 CK73HBTH331K CHIPC 330PF K
C575 CC73HCH1HOB0B CHIPC 6.0PF B (708,709 CK73HB1A104K CHIPC 0.10UF K
577,578 CK73HB1H471K CHIPC 470PF K C710 CC73HCH1H390J CHIPC 39PF J
€579 CC73HCH1HO40B CHIPC 4.0PF B Cc711 CC73HCH1H820J CHIPC 82PF J
(580,581 CK73HB1H471K CHIPC 470PF K €712 CK73HBTH331K CHIPC 330PF K
(582 CC73HCH1HO20B CHIPC 2.0PF B C713 CK73HB1A104K CHIPC 0.10UF K
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C714 CC73HCHTH390J CHIPC 39PF J €904 CK73HBTH471K CHIPC 470PF K
C715 CK73HB1H471K CHIPC 470PF K €906 CK73HB1C103K CHIPC 0.010UF K
C716 CK73HB1H182K CHIPC 1800PF K €917 CK73HB1A104K CHIPC 0.10UF K
Cc77 CK73GB1E105K CHIPC 1.0UF K €921 CK73HB1C223K CHIPC 0.022UF K
C718 CS77AA0J220M CHIPTNTL  22UF 6.3 (923-926 CK73HBTH471K CHIPC 470PF K
C719 CC73HCH1H820J CHIPC 82PF J TC501,502 C05-0384-05 CERAMIC TRIMMER (10PF)
C720 CK73HB1C103K CHIPC 0.010UF K
C721 CK73HB1H471K CHIPC 470PF K 101 2A E37-1141-15 FLAT CABLE
C722 CK73HB1A104K CHIPC 0.10UF K CN1 %k | E40-6863-05 FLAT CABLE CONNECTOR
(723 CK73HB1A333K CHIPC 0.033UF K CN8 E40-6568-05 FLAT CABLE CONNECTOR
CN18 E40-6456-05 FLAT CABLE CONNECTOR
C724 CC73HCH1H330J CHIPC 33PF J CN71 E40-6568-05 FLAT CABLE CONNECTOR
C725 CK73HB1A104K CHIPC 0.10UF K
(726 CK73HB1C103K CHIPC 0.010UF K CN82 sk | E40-6862-05 FLAT CABLE CONNECTOR
C727 CK73HB1H471K CHIPC 470PF K CN901 E40-6456-05 FLAT CABLE CONNECTOR
C728 CK73HB1C103K CHIPC 0.010UF K J1 E11-0703-05 PHONE JACK (2.5/3.5)
C730 CC73HCH1HO80B CHIPC 8.0PF B F301 sk | F53-0324-15 FUSE (2.5A)
(732,733 CK73HB1C103K CHIPC 0.010UF K
(734,735 CK73HB1H471K CHIPC 470PF K 102 3B G11-4427-04 SHEET (PHONE JACK)
C736 CK73HB1C103K CHIPC 0.010UF K
C737 CC73HCH1HO40B CHIPC 4.0PF B CD701 L79-1474-05 TUNING COIL
CF701 L72-1010-05 CERAMIC FILTER
C738 CC73HCH1H120J CHIPC 12PF J CF702 L72-1012-05 CERAMIC FILTER
€739 CC73HCH1H020B CHIPC 2.0PF B 11 192-0140-05 CHIP FERRITE
C740 CC73HCH1TH150J CHIPC 15PF J L2-5 192-0138-05 CHIP FERRITE
c7m CK73HB1C103K CHIPC 0.010UF K
C742 CC73HCH1HO40B CHIPC 4.0PF B L8 192-0138-05 CHIP FERRITE
L10 192-0140-05 CHIP FERRITE
C743 CC73HCH1HO10B CHIPC 1.0PF B LM 192-0149-05 CHIP FERRITE
C744,745 CK73HB1H471K CHIPC 470PF K 112,13 192-0419-15 CHIP FERRITE
C746 CC73HCH1H100B CHIPC 10PF B L14 192-0138-05 CHIP FERRITE
C747,748 CK73HB1H471K CHIPC 470PF K
C749 CC73HCH1HO30B CHIPC 3.0PF B L16 192-0467-05 CHIP FERRITE
117 192-0162-05 BEADS CORE
C750 CC73HCH1H180J CHIPC 18PF J L18 192-0140-05 CHIP FERRITE
C752 CC73HCH1H020B CHIPC 2.0PF B 119,20 192-0162-05 BEADS CORE
C754 CC73HCH1HO20B CHIPC 2.0PF B 1501 141-4795-39 SMALL FIXED INDUCTOR (4.7UH)
C755 CC73HCH1H180J CHIPC 18PF J
(756,757 CC73HCH1HO20B CHIPC 2.0PF B 1502 L40-4763-57 SMALL FIXED INDUCTOR (4.7NH)
1503 192-0138-05 CHIP FERRITE
C758 CK73HB1H471K CHIPC 470PF K 1505 L40-2285-92 SMALL FIXED INDUCTOR (220NH)
C759 CC73HCH1H030B CHIPC 3.0PF B 1506 140-2785-92 SMALL FIXED INDUCTOR (270NH)
C760 CK73HB1H471K CHIPC 470PF K 1507 L40-4763-57 SMALL FIXED INDUCTOR (4.7NH)
C761 CC73HCH1H180J CHIPC 18PF J
(762 CC73HCH1HO40B CHIPC 4.0PF B 1508 140-8275-92 SMALL FIXED INDUCTOR (82NH)
1509 140-2785-92 SMALL FIXED INDUCTOR (270NH)
(763 CK73HB1H471K CHIPC 470PF K L511 L40-2275-57 SMALL FIXED INDUCTOR (22.0NH)
C765 CK73HB1H471K CHIPC 470PF K 512 141-2775-43 SMALL FIXED INDUCTOR (27NH)
C767 CK73HB1H471K CHIPC 470PF K 1513 141-3378-14 SMALL FIXED INDUCTOR (33NH)
€769 CK73HB1H471K CHIPC 470PF K
C771 CK73HB1A104K CHIPC 0.10UF K 514,515 141-2785-45 SMALL FIXED INDUCTOR (270NH)
517 141-2785-45 SMALL FIXED INDUCTOR (270NH)
C772 CK73HB1H471K CHIPC 470PF K 1518 L40-2785-92 SMALL FIXED INDUCTOR (270NH)
C773 CC73HCH1H2R5B CHIPC 2.5PF B 1519 192-0138-05 CHIP FERRITE
C774 CC73HCH1H180J CHIPC 18PF J 1521 L40-3375-57 SMALL FIXED INDUCTOR (33.0NH)
C776 CC73HCH1H030B CHIPC 3.0PF B
C777 CK73HB1H471K CHIPC 470PF K 1524 L40-3375-57 SMALL FIXED INDUCTOR (33.0NH)
1601 140-2275-57 SMALL FIXED INDUCTOR (22.0NH)
C778 CC73HCH1HO20B CHIPC 2.0PF B 1602 L40-1875-57 SMALL FIXED INDUCTOR (18.0NH)
C779 CC73HCH1H180J CHIPC 18PF J 1603 192-0138-05 CHIP FERRITE
C780 CC73HCH1HO20B CHIPC 2.0PF B 1605 L40-6865-57 SMALL FIXED INDUCTOR (6.8NH)
C781 CK73HB1H471K CHIPC 470PF K
(782 CC73HCHTH330J CHIPC 33PF J 606 L41-1575-45 SMALL FIXED INDUCTOR (15NH)
1607 192-0149-05 CHIP FERRITE
(783 CC73HCH1H110J CHIPC 11PF J 1608 L40-2763-92 SMALL FIXED INDUCTOR (2.7NH)
C784 CC73HCH1HO080B CHIPC 8.0PF B 610 140-1875-92 SMALL FIXED INDUCTOR (18NH)
C787 CC73HCH1HO20B CHIPC 2.0PF B L611 134-4576-05 AIR-CORE COIL
C789 CC73HCH1H020B CHIPC 2.0PF B
€901 CK73HB1H471K CHIPC 470PF K 1612 192-0149-05 CHIP FERRITE
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1613 141-8268-14 SMALL FIXED INDUCTOR (8.2NH) R37 RK73HB1J103J CHIP R 10K J o 1/16W
1614 141-2285-45 SMALL FIXED INDUCTOR (220NH) R39,40 RK73HB1J473J CHIPR 47K J o 1/16W
1615-618 1.34-4564-05 AIR-CORE COIL R45-47 RK73HB1J102J CHIP R 1.0 J  1/16W
1619 141-1092-44 SMALL FIXED INDUCTOR (1UH) R48 RK73GB2A000J CHIPR 0.0 J o 1/10W
L701 40-1885-92 SMALL FIXED INDUCTOR (180NH) R49,50 RK73HB1J473J CHIP R 47K J o 1/16W
L702 L40-1085-57 SMALL FIXED INDUCTOR (100NH) R52 RK73HB1J473J CHIP R 47K J o 1/16W
703 140-1591-86 SMALL FIXED INDUCTOR (1.5UH) R54 RK73HB1J102J CHIPR 1.0k J  1/16W
L704 192-0138-05 CHIP FERRITE R55,56 RK73HB1J104J CHIP R 100K J  1/16W
705 141-5685-39 SMALL FIXED INDUCTOR (0.56UH) R57 RK73HB1J103J CHIPR 10K J o 1/16W
L706 L40-2785-92 SMALL FIXED INDUCTOR (270NH) R58,59 RK73HB1J473J CHIP R 47K J o 1/16W
707,708 L40-1875-57 SMALL FIXED INDUCTOR (18.0NH) R61 RK73HB1J331J CHIP R 330 J o 1/16W
709 140-3375-57 SMALL FIXED INDUCTOR (33.0NH) R62 RK73HB1J103J CHIPR 10K J o 1/16W
L711-713 141-1278-14 SMALL FIXED INDUCTOR (12NH) R63 RK73HB1J332J CHIP R 33K J 1/16W
1714 192-0138-05 CHIP FERRITE R65 RK73HB1J473J CHIPR 47K J 116w
L715 L41-2785-45 SMALL FIXED INDUCTOR (270NH) R66 RK73HB1J104J CHIP R 100K J  1/16W
L717,718 141-1278-14 SMALL FIXED INDUCTOR (12NH) R67 RK73HB1J472J CHIP R 47Kk J 1/16W
719 141-5675-45 SMALL FIXED INDUCTOR (56NH) R68 RK73GB2A181J CHIPR 180 J o 1/10W
1901 192-0149-05 CHIP FERRITE R69 RK73HB1J102J CHIP R 1.0k J  1/16W
X1 L77-1950-05 CRYSTAL RESONATOR (11.0592MHZ) R72 RK73GB2A181J CHIPR 180 J o 1/10W
X2 L77-1976-05 CRYSTAL RESONATOR (3.6864MHZ) R75 RK73GB2A391J CHIP R 390 J o 1/10W
X501 L77-1971-05 TCXO (16.8MHZ) R76 RK73HB1J102J CHIP R 10K J 1/16W
XF701 171-0617-25 MCF (49.95MHZ) R77 RK73HB1J473J CHIPR 47K J o 1/16W

R80 RK73HB1J102J CHIP R 1.0k J  1/16W
CP1 RK74HB1J473J CHIP-COM 47K J 116w R82 RK73GB2A391J CHIPR 390 J 110w
CP3,4 RK75HA1J102J CHIP-COM 10K J  1/16W R83 RK73GB2A000J CHIP R 0.0 J o 1/10W
CP5 RK74HB1J102J CHIP-COM 1.0k J  1/16W
CP7.8 RK75HA1J102J CHIP-COM 10K J  1/16W R84 RK73HB1J184J CHIP R 180K J  1/16W
CP19 RK75HA1J473J CHIP-COM 47K J o 1/16W R87 RK73HB1J000J CHIPR 0.0 J 116w
R88 RK73HB1J393J CHIP R 39K J o 1/16W
CP22 RK74HB1J102J CHIP-COM 1.0k J  1/16W R89 RK73HB1J102J CHIPR 106 J  1/16W
CP28 RK74HB1J102J CHIP-COM 10K J  1/16W R90 RK73HB1J394J CHIP R 390K J 1/16W
CP30 RK74HB1J102J CHIP-COM 1.0k J  1/16W
CP39 RK75HA1J102J CHIP-COM 10K J  1/16W R91 RK73HB1J332J CHIP R 33K J 1/16W
CP40 RK74HB1J102J CHIP-COM 1.0k J  1/16W R92 RK73HB1J473J CHIPR 47K J 116w
R93 RK73HB1J393J CHIP R 39K J o 1/16W
CPs1 RK75HA1J474J CHIP-COM 470K J  1/16W R94 RK73HB1J684J CHIPR 680K J  1/16W
CP42,43 RK75HA1J102J CHIP-COM 10K J  1/16W R95 RK73HB1J102J CHIP R 10K J  1/16W
CPa4 RK75HA1J474J CHIP-COM 470K J  1/16W
CP46 RK75HA1J102J CHIP-COM 10K J  1/16W R96 RK73HB1J393J CHIP R 39K J o 1/16W
CP47-49 RK74HB1J102J CHIP-COM 1.0k J  1/16W R98,99 RK73HB1J473J CHIPR 47K J 116w
R100 RK73HB1J223J CHIP R 22K J o 1/16W
CP54 RK75HA1J473J CHIP-COM 47K J o 1/16W R101 RK73HB1J103J CHIPR 10K J 116w
R1 RK73GB2A000J CHIP R 0.0 J o 1/10W R102 RK73HB1J473J CHIP R 47K J o 1/16W
R5,6 RK73GB2A000J CHIPR 0.0 J 11w
R7 RK73HB1J102J CHIP R 10K J  1/16W R103 RK73HB1J105J CHIP R 1.0M J 1/16W
R8 RK73HB1J272J CHIPR 27K J 1/16W R104 RK73HB1J103J CHIPR 10K J 116w
R105 RK73HB1J472J CHIP R 47K J 1/16W
R9 RK73HB1J332J CHIPR 33K J 1/16W R106 RK73HB1J473J CHIPR 47K J o 1/16W
R11 RK73HB1J473J CHIP R 47K J o 1/16W R107 RK73HB1J564J CHIP R 560K J  1/16W
R12 RK73HB1J334J CHIPR 330K J  1/16W
R13 RK73HB1J332J CHIP R 33K J 116w R108 RK73HB1J334J CHIP R 330K J 1/16W
R14 RK73HB1J102J CHIPR 106 J  1/16W R109 RK73HB1J684J CHIPR 680K J  1/16W
R111 RK73HB1J564J CHIP R 560K J  1/16W
R15 RK73HB1J272J CHIPR 27K J 1/16W R112 RK73HB1J334J CHIPR 330K J  1/16W
R16 RK73HB1J331J CHIP R 330 J o 1/16W R113 RK73HB1J000J CHIP R 0.0 J o 1/16W
R17 RK73HB1J821J CHIPR 820 J o 1/16W
R18 RK73GB2A100J CHIP R 10 J o 1/10W R114 RK73HB1J184J CHIP R 180K J  1/16W
R20 RK73HB1J103J CHIPR 10K J o 1/16W R116 RK73HB1J393J CHIPR 39K J o 1/16W
R117 RK73HB1J683J CHIP R 68K J o 1/16W
R21 RK73HB1J821J CHIPR 820 J o 1/16W R119 RK73HB1J101J CHIPR 100 J 116w
R22,23 RK73HB1J000J CHIP R 0.0 J o 1/16W R121 RK73HB1J184J CHIP R 180K J  1/16W
R24 RK73HB1J224J CHIPR 220K J  1/16W
R25 RK73HB1J153J CHIP R 15K J o 1/16W R122 RK73HB1J154J CHIP R 150K J  1/16W
R26 RK73HB1J000J CHIPR 0.0 J o 1/16W R129 RK73HB1J105J CHIPR 1.0M J  1/16W
R130 RK73HB1J474J CHIP R 470K J 1/16W
R27,28 RK73HH1J474D CHIPR 4706 D 1/16W R131,132 RK73HB1J000J CHIPR 0.0 J 116w
R31 RK73HB1J103J CHIP R 10K J o 1/16W R134 RK73HB1J104J CHIP R 100K J  1/16W
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R135 RK73HB1J000J CHIP R 0.0 J 1/16W R215 RK73HB1J334J CHIP R 330K J 1/16W
R137 RK73HB1J223J CHIPR 22K J 116w R216 RK73HB1J274J CHIPR 270K J 1/16W
R139 RK73HB1J103J CHIP R 10K J 1/16W R218 RK73GB2A000J CHIP R 0.0 J 1/10W
R140 RK73HB1J102J CHIPR 106 J  1/16W R220 RK73GB2A102J CHIPR 106 J  1/10W
R141 RK73HB1J105J CHIP R .M J 1/16W R221 RK73HB1J473J CHIP R 47K J 1/16W
R142 RK73HB1J223J CHIP R 22K J 1/16W R222,223 RK73HB1J102J CHIP R 10K J 1/16W
R143 RK73HB1J473J CHIPR 47K J 116w R224 RK73HB1J104J CHIPR 100K J  1/16W
R144 RK73HB1J472J CHIP R 47K J 1/16W R225 RK73HB1J154J CHIP R 150K J 1/16W
R145 RK73HB1J154J CHIPR 150K J  1/16W R226 RK73HB1J184J CHIPR 180K J  1/16W
R146 RK73HB1J105J CHIP R .0M  J 1/16W R227,228 RK73HB1J102J CHIP R 10K J 1/16W
R147 RK73HB1J103J CHIP R 10K J 1/16W R229 RK73HB1J473J CHIP R 47K J 1/16W
R149 RK73HB1J105J CHIPR 1.0M J  1/16W R230 RK73HB1J123J CHIPR 12K J 1/16W
R150 RK73HB1J153J CHIP R 15K J 1/16W R231 RK73HB1J102J CHIP R 10K J 1/16W
R151 RK73HB1J183J CHIPR 18K J o 1/16W R232 RK73HB1J823J CHIPR 82K J 1/16W
R152 RK73HB1J105J CHIP R .0M  J 1/16W R233 RK73HB1J473J CHIP R 47K J 1/16W
R153 RK73HB1J332J CHIP R 33K J 1/16W R236 RK73HB1J124J CHIP R 120K J 1/16W
R155 RK73HB1J223J CHIPR 22K J 116w R238 RK73HB1J474J CHIPR 470K J  1/16W
R156,157 RK73HB1J304J CHIP R 300K J 1/16W R239 RK73HB1J104J CHIP R 100K J 1/16W
R158 RK73HB1J334J CHIPR 330K J 1/16W R240 RK73HB1J474J CHIPR 470K J  1/16W
R159 RK73HB1J474J CHIP R 470K J 1/16W R241 RK73HB1J473J CHIP R 47K J 1/16W
R160 RK73HB1J224J CHIP R 220K J 1/16W R242 RK73HB1J104J CHIP R 100K J 1/16W
R161,162 RK73HB1J124J CHIPR 1206 J 1/16W R243 RK73HB1J474J CHIPR 470K J  1/16W
R163 RK73HB1J393J CHIP R 39K J 1/16W R244 RK73HB1J473J CHIP R 47K J 1/16W
R164 RK73HB1J184J CHIPR 180K J  1/16W R245 RK73HB1J103J CHIPR 10K J 1/16W
R165 RK73HB1J154J CHIP R 150K J 1/16W R246 RK73HB1J223J CHIP R 22K J 1/16W
R166 RK73HB1J103J CHIP R 10K J 1/16W R248 RK73GB2A220J CHIP R 22 J 1/10W
R167 RK73GB2A000J CHIPR 0.0 J 110w R250 RK73GB2A220J CHIPR 22 J 110w
R168 RK73HB1J474J CHIP R 470K J 1/16W R251 RK73HB1J474J CHIP R 470K J 1/16W
R170 RK73GB2A000J CHIPR 0.0 J 110w R254,255 RK73HB1J474J CHIPR 470K J  1/16W
R171 RK73HB1J000J CHIP R 0.0 J 1/16W R256-258 RK73GB2A000J CHIP R 0.0 J 1/10W
R172 RK73HB1J684J CHIP R 680K J 1/16W R259 RK73HB1J103J CHIP R 10K J 1/16W
R173 RK73HB1J184J CHIPR 180K J  1/16W R261 RK73HB1J103J CHIPR 10K J 1/16W
R174 RK73HB1J123J CHIP R 12K J 1/16W R262 RK73HB1J473J CHIP R 47K J 1/16W
R175 RK73HB1J103J CHIPR 10K J o 1/16W R263 RK73HB1J000J CHIPR 0.0 J 1/16W
R176 RK73HB1J683J CHIP R 68K J 1/16W R264 RK73HB1J473J CHIP R 47K J 1/16W
R177 RK73HB1J000J CHIP R 0.0 J 1/16W R265 RK73HB1J394J CHIP R 390K J 1/16W
R178 RK73HB1J102J CHIPR 106 J  1/16W R266 RK73HB1J100J CHIPR 10 J 1/16W
R180 RK73HB1J103J CHIP R 10K J 1/16W R267 RK73HB1J683J CHIP R 68K J 1/16W
R181 RK73HB1J000J CHIPR 0.0 J o 1/16W R268 RK73HB1J123J CHIPR 12K J 1/16W
R183 RK73HB1J103J CHIP R 10K J 1/16W R269 RK73HB1J470J CHIP R 47 J 1/16W
R184 RK73HB1J000J CHIP R 0.0 J 1/16W R271 RK73HB1J000J CHIP R 0.0 J 1/16W
R187 RK73HB1J000J CHIPR 0.0 J 116w R272 RK73HB1J101J CHIPR 100 J 1/16W
R191 RK73HB1J000J CHIP R 0.0 J 1/16W R274 RK73HB1J273J CHIP R 27K J 1/16W
R192,193 RK73HB1J104J CHIPR 100K J  1/16W R276,277 RK73HB1J000J CHIPR 0.0 J 1/16W
R194,195 RK73HB1J102J CHIP R 10K J 1/16W R278 RK73HB1J104J CHIP R 100K J 1/16W
R196 RK73HB1J151J CHIP R 150 J 1/16W R282 RK73HB1J000J CHIP R 0.0 J 1/16W
R198 RK73GB2A000J CHIPR 0.0 J 110w R284,285 RK73HB1J103J CHIPR 10K J 1/16W
R199 RK73HB1J472J CHIP R 47K J 1/16W R287 RK73HB1J000J CHIP R 0.0 J 1/16W
R200 RK73HB1J473J CHIPR 47K J o 1/16W R288 RK73HB1J473J CHIPR 47K J 1/16W
R202 RK73HB1J102J CHIP R 10K J 1/16W R289 RK73HB1J121J CHIP R 120 J 1/16W
R203 RK73HB1J222J CHIP R 22k J 1/16W R290-297 RK73HB1J103J CHIP R 10K J 1/16W
R204 RK73HB1J104J CHIPR 100K J  1/16W R298 RK73FB2B000J CHIPR 0.0 J /8w
R205 RK73HB1J105J CHIP R .0M J 1/16W R301 RK73HB1J000J CHIP R 0.0 J 1/16W
R206 RK73HB1J000J CHIPR 0.0 J o 1/16W R302-304 RK73HB1J473J CHIPR 47K J 1/16W
R207 RK73HB1J154J CHIP R 150K J 1/16W R305 RK73GB2A000J CHIP R 0.0 J 1/10W
R210 RK73HB1J471J CHIP R 470 J 1/16W R501,502 RK73HB1J102J CHIP R 10K J 1/16W
R211 RK73HB1J474J CHIPR 470K J  1/16W R503 RK73HB1J470J CHIPR 47 J 1/16W
R212 RK73GB2A101J CHIP R 100 J 1/10W R504 RK73HB1J103J CHIP R 10K J 1/16W
R213 RK73HB1J101J CHIPR 100 J o 1/16W R505 RK73HB1J102J CHIPR 106 J  1/16W
R214 RK73HB1J182J CHIP R 18 J 1/16W R506 RK73HB1J154J CHIP R 150K J 1/16W
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R507 RK73HB1J101J CHIP R 100 J o 1/16W R634 RK73HB1J103J CHIP R 10K J o 1/16W
R508 RK73HB1J330J CHIPR 33 J o 1/16W R635 RK73HB1J473J CHIPR 47K J 116w
R509 RK73HB1J272J CHIP R 27K J 0 1/16W R636 RK73HB1J000J CHIP R 0.0 J o 1/16W
R510-512 RK73HB1J000J CHIPR 0.0 J 116w R637 RK73HB1J223J CHIPR 22K J o 1/16W
R513 RK73HB1J470J CHIP R 47 J o 1/16W R638 RK73HB1J474J CHIP R 470K J 1/16W
R514 RK73HB1J681J CHIP R 680 J o 1/16W R639 RK73HB1J184J CHIP R 180K J  1/16W
R515 RK73HB1J561J CHIPR 560 J o 1/16W R640 RK73HB1J474J CHIPR 470K J - 1/16W
R516 RK73HB1J000J CHIP R 0.0 J o 1/16W R641 RK73GB2A000J CHIP R 0.0 J o 1/10W
R517 RK73HB1J103J CHIPR 10K J o 1/16W R642 RK73HB1J150J CHIPR 15 J 116w
R518 RK73HB1J101J CHIP R 100 J o 1/16W R643 RK73HB1J683J CHIP R 68K J o 1/16W
R519,520 RK73HB1J103J CHIP R 10K J o 1/16W R645,646 RK73GB2A271J CHIP R 270 J o 1/10W
R521,522 RK73HB1J101J CHIPR 100 J 116w R647 RK73GB2A000J CHIPR 0.0 J 110w
R523 RK73HB1J473J CHIP R 47K J o 1/16W R648 RK73HB1J000J CHIP R 0.0 J o 1/16W
R525 RK73HB1J331J CHIPR 330 J o 1/16W R701 RK73HB1J103J CHIPR 10K J o 1/16W
R527 RK73HB1J103J CHIP R 10K J o 1/16W R702,703 RK73HB1J472J CHIP R 47Kk J 1/16W
R529 RK73HB1J151J CHIP R 150 J o 1/16W R704 RK73HB1J224J CHIP R 220K J  1/16W
R530 RK73HB1J181J CHIPR 180 J o 1/16W R705,706 RK73HB1J472J CHIPR 47 J  1/16W
R531,532 RK73HB1J220J CHIP R 22 J o 1/16W R707 RK73HB1J101J CHIP R 100 J o 1/16W
R533 RK73HB1J472J CHIPR 47 J  1/16W R708 RK73HB1J103J CHIPR 10K J 116w
R534 RK73HB1J154J CHIP R 150K J  1/16W R710 RK73HB1J102J CHIP R 10K J  1/16W
R535 RK73HB1J101J CHIP R 100 J o 1/16W R711 RK73HB1J474J CHIP R 470K J 1/16W
R541 RK73HB1J103J CHIPR 10K J o 1/16W R713 RK73HB1J334J CHIPR 330K J  1/16W
R542 RK73HB1J331J CHIP R 330 J o 1/16W R715,716 RK73HB1J332J CHIP R 33K J 1/16W
R544 RK73HB1J101J CHIPR 100 J 116w R717 RK73HB1J272J CHIPR 27K J 1/16W
R545 RK73HH1J333D CHIP R 33K D 1/16W R718 RK73HB1J100J CHIP R 10 J o 1/16W
R546 RK73HH1J104D CHIP R 100K D 1/16W R719 RK73HB1J332J CHIP R 33K J 116w
R547 RK73HB1J472J CHIPR 47K J  1/16W R721 RK73HB1J224J CHIPR 220K J  1/16W
R548 RK73HB1J220J CHIP R 22 J o 1/16W R722 RK73HB1J101J CHIP R 100 J o 1/16W
R550 RK73GB2A000J CHIPR 0.0 J 11w R726 RK73HB1J474J CHIPR 470K J - 1/16W
R551,552 RK73HB1J000J CHIP R 0.0 J o 1/16W R727 RK73HB1J681J CHIP R 680 J o 1/16W
R555 RK73HB1J682J CHIP R 68K J  1/16W R728 RK73HB1J101J CHIP R 100 J o 1/16W
R556 RK73HB1J000J CHIPR 0.0 J o 1/16W R729 RK73HB1J470J CHIPR 47 J 116w
R557 RK73HB1J682J CHIP R 68K J  1/16W R730 RK73HB1J472J CHIP R 47Kk J 1/16W
R558 RK73HB1J000J CHIPR 0.0 J o 1/16W R731 RK73HB1J222J CHIPR 22K J 1/16W
R601 RK73HB1J472J CHIP R 47Kk J 1/16W R732 RK73HB1J331J CHIP R 330 J o 1/16W
R602 RK73HB1J000J CHIP R 0.0 J o 1/16W R734 RK73HB1J104J CHIP R 100K J  1/16W
R603 RK73HB1J102J CHIPR 106 J  1/16W R735 RK73HB1J184J CHIPR 180K J  1/16W
R604 RK73HB1J333J CHIP R 33K J o 1/16W R736 RK73HB1J104J CHIP R 100K J  1/16W
R605 RK73HB1J101J CHIPR 100 J o 1/16W R737 RK73HB1J184J CHIPR 180K J  1/16W
R607 RK73HB1J220J CHIP R 22 J o 1/16W R738 RK73HB1J100J CHIP R 10 J o 1/16W
R608 RK73HB1J331J CHIP R 330 J o 1/16W R739-741 RK73HB1J105J CHIP R 1.0M J 1/16W
R609 RK73HB1J180J CHIPR 18 J 116w R742 RK73HB1J222J CHIPR 22K J 1/16W
R610 RK73HB1J331J CHIP R 330 J o 1/16W R743 RK73HB1J000J CHIP R 0.0 J o 1/16W
R611 RK73HB1J823J CHIPR 82K J 116w R744 RK73HB1J331J CHIPR 330 J o 1/16W
R612 RK73HB1J560J CHIP R 56 J o 1/16W R747 RK73HB1J104J CHIP R 100K J  1/16W
R613 RK73HB1J563J CHIP R 56K J o 1/16W R748 RK73HB1J824J CHIP R 820K J  1/16W
R614 RK73HB1J471J CHIPR 470 J 116w R750,751 RK73HB1J104J CHIP R 100K J  1/16W
R618 RK73HB1J000J CHIP R 0.0 J o 1/16W R752 RK73HB1J100J CHIP R 10 J o 1/16W
R619 RK73HB1J103J CHIPR 10K J o 1/16W R753 RK73HB1J000J CHIPR 0.0 J o 1/16W
R620 RK73HB1J000J CHIP R 0.0 J o 1/16W R754,755 RK73HB1J105J CHIP R 1.0M J 1/16W
R621 RK73EB2ER39K CHIP R 0.39 K 1/4W R756 RK73FB2B000J CHIP R 0.0 J o 1/8W
R622 RK73HB1J220J CHIPR 22 J o 1/16W R757 RK73HB1J105J CHIPR 1.0M J  1/16W
R623 RK73EB2ER39K CHIP R 0.39 K 1/4W R758 RK73HB1J000J CHIP R 0.0 J o 1/16W
R624 RK73HB1J104J CHIPR 100K J  1/16W R759 RK73GB2A000J CHIPR 0.0 J 110w
R625 RK73HB1J680J CHIP R 68 J o 1/16W R760 RK73HB1J000J CHIP R 0.0 J o 1/16W
R627 RK73HB1J223J CHIP R 22K J o 1/16W R903 RK73HB1J102J CHIP R 10K J  1/16W
R628 RK73HB1J562J CHIPR 56K J  1/16W R913-916 RK73HB1J102J CHIPR 106 J  1/16W
R629 RK73EB2ER39K CHIP R 0.39 K 1/4W R923 RK73GB2A000J CHIP R 0.0 J o 1/10W
R630,631 RK73HH1J154D CHIPR 150K D 1/16W VR1 R32-0684-05 SEMI FIXED VARIABLE RESISTOR
R632,633 RK73HH1J334D CHIP R 330K D 1/16W
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S1 S70-0424-05 TACT SWITCH 017,18 25C4919-S TRANSISTOR
S2 S70-0457-05 TACT SWITCH Q19 SSM3K15TE(F) FET
S3.4 S70-0424-05 TACT SWITCH Q21 RN4910(F) TRANSISTOR
Q22 SSM3K15TE(F) FET
D1 RB521S-30 DIODE Q23 RTIN441U-T111 DIGITAL TRANSISTOR
D4 MA2S111-F DIODE
D17 MA2S111-F DIODE Q24 SSMBJ08FU(F) FET
D24-27 MA2S111-F DIODE Q25 2SK1830F FET
D28-31 RB706F-40 DIODE Q26 2SJ347F FET
Q27 RTIN441U-T111 DIGITAL TRANSISTOR
D32 DA221 DIODE Q28 SSM3KO1T(F) FET
D33 AVRM16270MABB | VARISTOR
D34-37 AVRM16080MAAB | VARISTOR Q29 SSM3K15TE(F) FET
D501 MA2S077G DIODE Q30 25J243-A FET
D502,503 HSC277 DIODE 031,32 2SC4649(N,P) TRANSISTOR
Q33 2SJ347F FET
D505 1SV325F VARIABLE CAPACITANCE DIODE Q34 SSM3K15TE(F) FET
D507 1SV325F VARIABLE CAPACITANCE DIODE
D509 1SV325F VARIABLE CAPACITANCE DIODE Q35 SSM3KO1T(F) FET
D511 1SV325F VARIABLE CAPACITANCE DIODE Q37 SSM3J05FU-F FET
D513 1SV278F VARIABLE CAPACITANCE DIODE Q501 2SC5488A-H TRANSISTOR
Q502,503 2SK508NV(K52) FET
D514-516 HSC277 DIODE Q504 SSMBPO5SFU(F) FET
D517 MA2S077G DIODE
D601 UDZW4.7(B) ZENER DIODE Q505 2SC4617(S) TRANSISTOR
D604-608 HVC131 DIODE Q506,507 2SC5488A-H TRANSISTOR
D701,702 DAN235E DIODE 0601 2SC5488A-H TRANSISTOR
Q602 2SK3077F FET
D703-708 HVC350B VARIABLE CAPACITANCE DIODE Q603 RDOTMUS1-T113 FET
D901 GN1G DIODE
IC1 XC61CC5002NR MOS-IC Q604 25K3476-F FET
IC2 XC6209B502PR MOS-IC Q605 RTIN141U-T111 DIGITAL TRANSISTOR
IC3 XC61CN3402NR MOS-IC Q606 2SK879(GR)F FET
Q607 RTIN141U-T111 DIGITAL TRANSISTOR
IC4,5 BU4094BCFV MOS-IC Q608 RT1P441U-T111 DIGITAL TRANSISTOR
IC7 sk | 30875MHB0BIGP MCU
IC8 sk | E29LV16BT7TIP ROMIC 0609 SSM3K15TE(F) FET
IC9 CAT24C64WI-G ROM IC Q701 2SC4649(N,P) TRANSISTOR
IC10-12 TK62012F MOS-IC Q702 RT1P441U-T111 DIGITAL TRANSISTOR
Q703 2SC4649(N,P) TRANSISTOR
IC13 AQUA-L MOS-IC Q704,705 35K318 FET
IC14 TC7W53FK(F) MOS-IC
IC15 TK62012F MOS-IC TH1 ERTJOEV104H THERMISTOR
IC16 M62364FP-F MOS-IC TH501 B57331V2104J THERMISTOR
IC17 TK62012F MOS-IC TH701,702 B57331V2104J THERMISTOR
IC18 TA7368FG MOS-IC
IC19 TC75S51FE(F) MOS-IC
IC24 LM2682MMX MOS-IC
IC25 TC7WZ245FK-F MOS-IC
IC26 XC6204B332P1 ANALOGUE IC
IC27 NJM2130F3-ZB BI-POLAR IC
IC28 TC74LCX245FK MOS-IC
IC501 ADF4111BCP7 MOS-IC
1C601 TA75WO01FUF MOS-IC
IC701 TA31136FNG MOS-IC
a1 UMG3N TRANSISTOR
Q4 FP210 TRANSISTOR
Q5 UPAB72T-A FET
Q6 UMG3N TRANSISTOR
Q7 UPAB72T-A FET
Q8 RT1P141U-T111 DIGITAL TRANSISTOR
Q9 SSMBJ08FU(F) FET
Q12 2SC4617(S) TRANSISTOR
Q13 2SB1132(Q,R) TRANSISTOR
Q14,15 SSM3K15TE(F) FET
Q16 2SA1774(S) TRANSISTOR
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A
A : N09-2438-05
B : N09-6571-05
C : N14-0805-04
D : N14-0833-04
E M3x6 : N30-3006-43
1 F M2x3 : N79-2030-48
G M2x5 : N83-2005-48

RF UNIT

708
) SHIELDING
S PLATE

FGx4

TX-RX unit
(A/4)

20 Phone jack

Ex2

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



TK-3178(L)
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C D0 |

712 ltem carton case

14 Instruction manual
(B62-2202-00)

53 Hook
(J29-0701-15)

70 Helical antenna
(T90-1032-55)

6 Cap
(B09-0686-03)

51 Holder
(J19-5483-23)

54 Handstrap
(J69-0366-15)

47 Protection bag
(H25-0029-04)

e

713 Packing fixture

Parts with the exploded numbers larger than 700 are not supplied. 37
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ADJUSTMENT

Controls

Selector

)

KENWOOD \
[ b
I

Panel Test Mode

M Test mode operation features

This transceiver has a test mode. To enter test mode,
press [A] key and turn power on. Hold [A] key until fre-
quency version appears on LCD. Test mode can be inhib-
ited by programming. To exit test mode, switch the power
on again. The following functions are available in test mode.

M Key operation

“FNC"” appears

Key
Function Display
[S] High power / Low power Low: L icon appears
[A] Function off -
[B] Compander on/off On: Y icon appears
[C] Beat shift on/off On: <r icon appears

[Selector] | Test frequency CH up/down | -

[Side1] Squelch level 0 On: P icon appears

[Side2] LCD all lights LCD all point appears

[PTT] Transmit -

[0] to [9]
and Function off -

[#],[%]

“FNC” not appears

Key
Function Display

[S] Shifts to Panel tuning mode | -
[A] Function on "FNC" appears
[B] MSK 1200bps and 2400bps | 2400bps: Ficon appears
[C] Test signaling CH up Signaling No.
[Selector] | Test frequency CH up/down | Channel No.
[Side1] | Squelch on/off L(
[Side2] Narrow/Wide Narrow: “n”, Wide: “w"

[PTTI] Transmit -

Use as the DTMF keypad.
[0] to [9] | If a key is pressed during

and transmission, the DTMF -
[#1,[%] corresponding to the key
that was presses is sent.

[AUX] - -

Note:
e |f a [S], [A], [B], [C] key is pressed during transmission, the DTMF
corresponding to the key that was pressed is sent.

 LED indicator

Red LED Lights during transmission. Blinks at the low
battery voltage warning.

Green LED  Lights when there is carrier.

» Sub LCD indicator
"ENC" Appears at function on.

- LCD display in panel test mode

?___1_—__}__
n : Narrow ‘ Signaling No.
w : Wide Channel No.

M Frequency and Signaling

The set has been adjusted for the frequencies shown in
the following table. When required, readjust them follow-
ing the adjustment procedure to obtain the frequencies you
want in actual operation.

- Test frequency

CH RX (MHz) TX (MHz)
1 370.05000 370.10000
2 350.05000 350.10000
3 389.95000 389.90000
4 370.00000 370.00000
5 370.20000 370.20000
6 370.40000 370.40000
7~16 - -
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#

= a “FNC” HH
HEERR by - g F
[S] R /ARTR {RTh%  LERR I
[A] TifE> -
(B] FEARY AT I / K] T - JEbR B
AUX \ [c] WMBHRBATIF / 0 | 1197 : S llbrihdl
H [kdess ] | WRAsiR o B/ R | -
PTT @@ [Sidel]l | ##WEHLF 0 T PRk
; [Side2] | LCD 4222 LCD 4= A B
Side1 -
Side2 EP]T;]J [9] - -
01 % [9]+ |y oo B
(4], [ | AEER
=
o WA RS T (ST [A]. [B]. [C] ##, WIS T
XF [ DTMF
Mzt A =t ® LED #57RAT
ﬁ*ﬁ'”ﬁw%it . 4144 LED I e A Lt FE R A I T AR
KR R R ThRE . GO LED RN A,
AT UEHLE MR . EHAN WL, 1 [A] BFTFF
HBiE, #EF[A]l# BEIWEREIHYAELCD _LA4IE, WL o Bl LCD 57R4T
WA GHEAIRABGS. BRI, WHUITIPLE.  wpyer VeI
AEMPRRBEC AT LU T 51 h g
o o ERMIXEXRTH LCD B7R
mEig(E R : :
“ENC” RHI n_ 1 ———— 11—
g — — } f
o RE 2 R hoE =52
[s] 393 B B - w: 3% FEs
[A] i R “FNC”
[B] MSK 1200bps Fl 2400bps | 2400bps : [ 7 HH 5 BEMES
N ; N EAMH N RIRPR NI T % E . T8N, LR
[C] WIRf 4 CH L fies | . A
UREHT A, DASRAS SRR I AR AR
(AR ] | WRBUE O L/ R | (S HAT, PR .
[Sidel] | BMRITIT / KM q o it
[Side2] | % /3% GRINLIS R & & I (MHz) %5 (MHz)
[PTT] R - 1 370. 05000 370. 10000
o1 o] J;H{L[@g ?fﬁi?%,\ 2 350. 05000 350. 10000
0] ) [9]. | MR RS 1% T 5
(61, b |4, WORIESH Rt | ’ 989, 95000 789, 90000
J3 1 DTME 4 370. 00000 370. 00000
[AUX] - - 5 370. 20000 370. 20000
6 370. 40000 370. 40000
7~16 - -
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ADJUSTMENT

- Test signaling

No. RX >
1 None None
2 None 100Hz Square Wave
4 QT: 67.0Hz QT: 67.0Hz
5 QT: 151.4Hz QT: 151.4Hz
6 QT: 210.7Hz QT: 210.7Hz
7 QT: 254.1Hz QT: 254.1Hz
8 DQT: 023N DQT: 023N
9 DQT: 7541 DQT: 7541
10 DTMF: 159D DTMF: 159D
11 None DTMF Code 9
12 Skip Skip
13 Skip Skip
14 None Single Tone: 1000Hz
15 Skip Skip
16 None MSK
MSK: MSK:
Preamble: OXAAAA Preamble: OXAAAA
17 Sync: 0x23EB Sync: 0x23EB
Data: 0x230960C6AAAA | Data: 0x230960C6AAAA
CRC: 0xC4D7 CRC: 0xC4D7

Panel Tuning Mode

H Preparations for tuning the transceiver

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

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

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

M Transceiver tuning

(To place transceiver in tuning mode)

Press [S] key, now in tuning mode. Use [B] key to write
tuning data through tuning modes, and [Selector] to adjust
tuning requirements (1 to 256 appeares on LCD).

Use [C] key to select the adjustment item through tuning
modes. Use [A] key to adjust 3 or 5 reference level adjust-
ments, and use [Side2] key to switch between Wide/Nar-
row.

Channel appears on LCD. Set channel according to tuning
requirements.

« LCD display in panel tuning mode

?__BAL___% 56
n : Narrow Adjustment value (1~256)

w : Wide Adjustmentitem

H Key operation

Function
Key
Push Hold (1 second)
[S] End of panel tuning mode | -
To enter 3 or 5 reference
[A] .
level adjustments
8] Writes the adjustment )
value
(] Go to next adjustment Back to last adjustment
item item
[Selector] | Adjustment value up/down
[Volume] | Volume level up/down
[Side1] | Squelch on/off -
[Side2] | Selects Narrow, Wide -
[AUX] - -

H 3 or 5 reference level adjustments frequency

Tuning point RX (MHz) TX (MHz)
Low (L) 350.05000 350.10000
Low’ (L) 360.05000 360.10000
Center (C) 370.05000 370.10000
High' (H') 380.05000 380.10000
High (H) 389.95000 389.90000

H Adjustment item and Display

(k%% : 1~256, MSK only : 1~64)

Order Adjustment item Display
1 Frequency Adjustment FREQ__kx
2 High Transmit Power HPWR__ k¥
3 Low Transmit Power LPWR__ k%
4 DQT Balance BAL___¥k¥x%
5 Maximum Deviation DEV___kxx%
6 QT Fine Deviation QT____kkk
7 DQT Fine Deviation DQT___kkk
8 DTMF Fine Deviation DTMF__ %%
9 MSK Deviation MSK____ %%

10 Single Tone Deviation TONE__ k%

11 Sensitivity SENS__kkx

12 Squelch Open SQL___kkx

13 Low RSSI LRSSI_*¥%x%

14 Squelch Tight SQLT__kkx

15 High RSSI HRSSI_*%x

16 Battery Warning Level BATT_ k%
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o N {E< WER(E
= 7 W % & @ I EE
1 ¥ T ® T BE (1 #h8h)
2 o 100Hz J7 % [S] Sl IR I X -
4 QT:67. OHz QT:67. OHz [A] HEN 3 8 5 i FEHE T
5 QT:151. 4Hz QT:151. 41z M :
6 QT:210. THz QT:210. THz (B] SANLEL] -
7 | qr:254. 102 QT:254. 1Hz i) B R %Eﬂﬁﬁ A I
o Jparoi - it | R T
10 D(TQMI;' 159D D?Mﬁ- 159D L) | PR /R
— [Sidel] | MHHATIF / Xl -
Lk TR AL 9 [side2] | HA. -
12 | Bk Bk e -
13 Bk Bk
i 10001 W 33 5 ARERTETHE
15 | B Bk B A Y (MH2) %85 (MHz)
16 x MSK & (L) 350. 05000 350. 10000
MSK: MSK: AP
ST - 0xAAAA TR OxAAAA & (L) 360. 05000 360. 10000
17 [Fl45 :0x23EB [Fl25 :0x23EB Hut (C) 370. 05000 370. 10000
Hdit :0x230960C6AAAA | %idi : 0x230960C6AAAA = () 250, 05000 250, 10000
CRC: 0xC4D7 CRC: 0xCADT -
w5 () 389. 95000 389. 90000
kL s RAET SR
ﬁ*ﬂﬁlﬂ_}j;ﬁl;tﬁﬁ (k%% :1 ~ 256, {X MSK: 1 ~ 64)
[ | Ya iE X‘ -io N ; N : —
T G UEHLAT, AR UL 3B 1 PR 1 WF_| __AEWA g 7
BT IR, bR 5% 42 B 438 I 2 s b (g ! WA A FREQ _sokx
KR 2 4 RES HPWR k%
078 B LT SR A AU B0 ISR, W, PR T T
U £ TR A T R B SO B, S TNAD T (% I T
. 4 DQT ~F-4iif BAL k%
5 I KA DEV k%
R 6 | QT gnkifii QT kK
BEMHILHENFIEEN ) o 7 DQT 41 i DQT_ k%
¥ [S] 8, AL T IERA. H [B] 85 NI Py
PHECR, T LR ) RN SR (1~ 256 thLE LCD 8| DTuF A DIME_ ok
). 9 MSK i ffi MSK sk
RiFE £ ”"Luiﬂ.‘, YE Side2 D) ﬁ = o e
(I B LCD |0 ARAR ISk 1 B | REE SENS _ sk
12 FT I SQL k¥
o MR I EAH LCD B 13 | % RSSI LRSST *¥¥
14 R g SQLT k¥
?__BAL___%SB 15 & RSST HRSST sk¥x
. ‘ - 3 16 Ho 2 o v BATT sk
Vi TR TEEE (1~256)
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H Panel tuning mode flow chart

ADJUSTMENT

Note: In this Panel tuning mode flow chart, the Adjustment item name is modified.

42

| Frequency | |
[C]
- ! 1 [A] 5 reference level
[_High power | I adjustments
[C]
I Low ‘ower | 1 [A] 3 reference level
‘i o I adjustments
[A]
| DQT balance | Narrow | z(gsztr;r;%islevel
[C]
1 [Side2] [Side2]
| Max deviation | Narrow |—>| Max deviation | Wide
[C] v [A] [C] 3 reference level
adjustments
! [Side2] [Side2]
| QT deviation | Narrow |—>| QT deviation | Wide
[C] [C]
1 [Side2] [Side2]
| DQT deviation | Narrow |—— DQT deviation | Wide
[C] [C]
{ Side2 Side2
| DTMF deviation| Narrow I[I—el|DTMF deviation| Wide [Side2]
[C] [C]
1 [Side2] [Side2]
I MSK deviation | Narrow |—>| MSK deviation | Wide
[C] [C]
1 Side2 Side2
ITone deviation | Narrow I[I—ell Tone deviation | Wide [Side2]
[C] y [C]
A
[Sensitivity | A 5 yeference level
[C]
[Side2] [Side2]
|  Squelch | Narrow ——{  Squelch | wide
[C] y [C]
A
I Low RSSI | Narrow I[ ] 25?J§tr:1';%islevel
[C]
Side2 Side2
I Squelch tight | Narrow I[—l| Squelch tight | Wide [ )
[C] y [C]
[A]
[ High RSSI_| Narrow | 2(;52{%2%‘;;6"9'
y(Cl
| Battery detection | |
} [C]

3 reference level __| [A]
adjustments

A
Conter] 2
[C]

- [A]
High

[C]

3 reference level
adjustments exit

5 reference level __|
adjustments

5 reference level
adjustments exit

\

Adjustment Points

[

TC501
TX-RX unit (A/4) ©
Foil side CIZIV
©)
TC502 Y




TK-3178(L)

W R R AR A
R ARSI IR R, HREITH KA RRAE T B

[A]
Lo | IRBERTEFT — ] &
| [C] [C]
A "
[ moE_ | |~ 5 S A T
v [C]
A
[ fEm= | - SEERERTES s
* = [==]TY
A
[ potss | = I[ ] — [C]|—>
[cl
{ ) :
[Side2] [Side2]
(Ersm [ = |—~ &iom [ & }— .
() A a3
© L = 3SEEERTET n—:[c]
i 3,.&;&;&%%%
%
T ase T & 1B —ame T 7 1od
[C] o
i ) :
[Side2] [Side2]
[ oasm | = }——+ oothlm | = | 5 EEREE T —
[l ]
— .
[ otmre | & |[5'_dez].| i | & [Side2]
[l IC]
i ) _
T vsamm | & o veamm | 7 ol
[l [C]
i . -
Side2 Side2
[ Eaam [ & 1o sape [ & ool
= | [A] o N
L — ! SRBIRERFIED s AR BT
[l e
{ . _
e | & 1ol 1 5 (odd
[C] y [C]
[ 7&rssi | = I[A] N N
[l
i . _
[Side2] [Side2]
T Eer | & o mmr | 3 o
[C] + c]
= | [A] . I
I = RSSI | £ | 3 T
y [C]
[ mitien | |
Jic

[

TC501
TX-RX unit (A/4) 7~
Foil side CEIV
(©)
TC502
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Test Equipment Required for Alignment

Test Equipment

Major Specifications

Frequency Range
Modulation
Output

1. Standard Signal Generator
(SSG)

350 to 390MHz
Frequency modulation and external modulation
—127dBm/0.1uV to greater than —47dBm/TmV

Input Impedance
Operation Frequency
Measurement Capability

2. Power Meter

50Q
350 to 390MHz or more
Vicinity of 10W

3. Deviation Meter Frequency Range

350 to 390MHz

4. Digital Volt Meter
(DVM)

Measuring Range
Input Impedance

10mV to 10V DC
High input impedance for minimum circuit loading

5. Oscilloscope

DC through 30MHz

6. High Sensitivity
Frequency Counter

Frequency Range
Frequency Stability

10Hz to T000MHz
0.2ppm or less

7. Ammeter 5A
8. AF Volt Meter Frequency Range 50Hz to 10kHz
(AF VTVM) Voltage Range TmV to 10V

9. Audio Generator (AG) Frequency Range

50Hz to bkHz or more

Output 0to 1V
. . Capability 3% orless at TkHz
10. Distortion Meter Input Level 50mV to 10Vrms

11. 8Q Dummy Load

Approx. 8Q, 3W

12. Regulated Power Supply

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

H Antenna Connector Adapter

The antenna connector of this transceiver uses an SMA
terminal. Use an antenna connector adapter [SMA(f) -
BNC(f) or SMA(f) = N(f)] for adjustment. (The adapter is not
provided as an option, so buy a commercially-available one.)

M Battery Jig (W05-0909-00)

Connect the power cable properly between the battery
jig installed in the transceiver and the power supply, and
be sure output voltage and the power supply polarity prior
to switching the power supply ON, otherwise over voltage
and reverse connection may damage the transceiver, or the
power supply or both.

When using the battery jig in user mode, the transceiver
assumes that a lithium-ion battery pack is attached to the
transceiver. In adjustment mode, battery type detection is
not performed.

Note: When using the battery jig, you must measure the
voltage at the terminals of the battery jig. Otherwise, a
slight voltage drop may occur within the power cable, be-
tween the power supply and the battery jig, especially while
the transceiver transmits.

+ Terminal (Red)

— Terminal (Black)

Schematic diagram

r-————-—-—-=—-"—-"—-"—-"—-"—-—-- 1

I
|
[ | =Terminal
: T ‘°3 : (Black)
O ©
l > > > /
I & & &1 Power Power
| — =3 AN = ™M= 1
I O mOT SO 3 cable suppl
I S R |+ 8. ppRly
| — <t - =~
@ T v - &
e ———— ! Terminal
(Red)

H Nut wrench

In order to turn the volume nut and the channel selector
nut, use a recommendation tool.

KENWOOD part No.: W05-1123-00
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mok ' & F E HF K
VP 2 L2 e B A 350 ] 390MHz
A i VRIS
i ~127dBm/0. 11V F|KF ~47dBm/ 1mV
LPNE 50Q
2. Wt TARSR 350 % 390MHz B¢ 5 &
bR SN 1OW A4
3. B A AR 350 F| 390MHz
4. BUEEHER bR SN R L% 10mV F 10V
(DVM) N BT oIS HEL 7 Bl A N BB
5. IRYE AR H A 30MHz
= e o B ARG 10Hz %] 1000MHz
6. ﬁ%ﬂﬁ&%ﬂ\'}:ﬂ ;&%ﬁ gﬁ%iﬁﬁ?ﬁ 0. 2ppm ﬂikﬁﬂiﬁ
7. HLK 5A
8. B ARG 50Hz %] 10kHz
(AF VTVM) RENASeN G ImV £ 10V
I DS 50Hz F| 5kHz B0
N &R 7 1kHz i 3 % B A
11. 8Q {1 % KZ18Q, 3W
s 5V # 10V, K4y 5A
12. AR FEL YA el A& iR
B R ZEOGEk
BEXTURNLI R 28 Al SMA 2ty AT R 2k 3 1 #5363k BEE
[SMA(f) — BNC(f) Bk SMA (f) — N(f) ] BT, (LA L |
Vel E, DRI e S i A sk . ) ® = | e
I Fx® L (2E)
O—— —0
Wtz A (W05-0909-00) l l §_]_ 5| B /
FEE X HEAL Rt e LR AR 2 (R E G M e R A g, i | Sg Sgﬂﬂ&"g | RIFERL | BR
AT S R 2 JE B F YR TG,  F R I B A B R R : T ST S = ! P \
ATREBUR A UEHL. O O
MAERH PO b e B, PR U e e e e s e e e 4T
T, RV, TEAA R, (L)
FE o O R L, R DA 2RI R i e L 1Y) £
R, MPEFREIE 2 A2 R TR, JCHAEX) WIZEHRF

PEHUAIN I o

AT Fed)y i BRI AMETEE PR IREE, TS AEHHETE M T H.
KENWOOD %5 : W05-1123-00
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Common Section

ADJUSTMENT

TX-RX UNIT (X57-7013-06) (B/4)
Component side

VR1

Measurement Adjustment
Item Condition Test- . . ) Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment
1. Setting 1) BATT terminal voltage: 7.5V
2) SSG standard modulation
[Wide]
MOD: 1kHz, DEV: 3kHz
[Narrow]
MOD: 1kHz, DEV: 1.5kHz
2.VCO lock [Panel test mode] Power meter | Panel | ANT TX-RX |TC502 | 3.8V +0.1V
voltage 1) CH-Sig: 3-1 (A/4)
* RX DVM TX-RX |CV
2) CH-Sig: 2-1 (A/4) Check 0.6V or more
e TX [Panel tuning mode] LPWR* TX-RX | TC501 | 3.8V +0.1V
3) CH-Sig: 3-1 (A/4)
PTT: ON
4) CH-Sig: 2-1 Check 0.6V or more
PTT: ON
3.LCD DVM TX-RX |LCD TX-RX | VR1 Adjust the VR1 to 0.97~1.00V
contrast (B/4) (B/4) obtain the specified | This item is needed when the
voltage. TX-RX unit (B/4) or LCD assy
- — (B38-0932-05) is replaced.
LE—
0 I CN81
LCD

0
n
\
* TX can be continued on unlock condition in panel tuning mode.
Transmitter Section
Measurement Adjustment
Item Condition Test- . . ) Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment
1. Frequency | 1) Adj item: [FREQ] f. counter | Panel | ANT Panel | Selector | High frequency Note: After replacing the
Adjustment Adjust: [*] knob | +50Hz TCXO (X501) align frequency.
CH-Sig: 3-1
PTT: ON
2. High 1) Adj item: [HPWR] Power meter 4.0W +0.1TW
Transmit Adjust: [k] Ammeter 1.8A or less
Power 2) Adj item: [L HPWR] —
adjust [L' HPWR] — [C HPWR] —
[H" HPWR] — [H HPWR]
Adjust: [kk]
PTT: ON
3. High [Panel test mode] Check 3.5~4.5W
Transmit 1) CH-Sig: 1-1 1.9A or less
Power PTT: ON
check
2) CH-Sig: 2-1
PTT: ON
3) CH-Sig: 3-1
PTT: ON
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YN
w2 L
Iﬁ % N 3 _ YT} ] = . ) it
n A ® # WEEE | 2% | BT | 87 | @4 ¥ % Aw/8H
1. &5E 1)BATT % F-HLJE 7. 5V
2) bHEAS 5 Rk Az g
[ 5]
A < 1kHz, i : 3kHz
[7%]
W 1kHz, S5 ;1. 5kiz
2. PR | [ ERRIEAER ] iyEST bR | Rk TX-RX |TC502 | 3.8V +0.1V
B e HL 1)CH-Sig:3-1 (A/4)
- Bl DVM TX-RX | CV :
2)CH-Sig:2-1 (A/4) SR 0. 6V 2k 5 5
o KAt [ EHRAEE 1 LPWR™ TX-RX |TC501 |3.8V +0. 1V
3)CH-Sig:3-1 (A/4)
PIT: JF)3
4)CH-Sig:2-1 AL 0. 6V 3 H =
PTT: JF)
3. LCD %fLLpE DVM TX-RX |LCD TX-RX |VRL |HTHEFWIEET |0.97 ~ 1.00V
(B/4) (B/4) PR, R | 4B TX-RX ot (B/4) B
VR1, LCD 401 (B38-0932-05) i,
- , R T
d I _ CN81
LCD =
TX-RX UNIT (X57-7013-06) (B/4) —|
Component side O
a0
s TACRIERII R BAE T TX W st
% EHERSY
w2 g B
52 m 3F
m A * # WERE | Bx | BT | 8% | B4 ¥ & Aw/&H&
L. AR 1) JHETH : [FREQ] P | AR | KRR | | R | R £50Hz FEE U TCX0(X501) ),
WHEE (k] s T IR
CH-Sig:3-1
PTT: I B
2. RS Y | 1) T - [HPWR] o 4. 0W +0. 1W
P PHEE - [k ] R 1. 8A B FHEAIL
2) A5 H : [L HPWR] —
(L’ HPWR]—[C HPWR]—
[H” HPWR]—[H HPWR]
JAEE - [k]
PIT: JT
3. kAR | [ ERLKAER ] Ky 3.5 ~ 4.5W
¥ A 1)CH-Sig:1-1 1. 9A BEFEAIL
PTT: T8
2)CH-Sig:2-1
PTT: TR
3)CH-Sig:3-1
PTT: JF B
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- . . . Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment

4. Low 1) Adj item: [LPWR] Power meter | Panel | ANT Panel | Selector | 1.0W +0.1TW
Transmit Adjust: [kk] Ammeter knob 0.9A or less
Power 2) Adj item: [L LPWR] —
adjust [C LPWR] — [H LPWR]

Adjust: [kk]
PTT: ON

5. Low [Panel test mode] Check 0.7~1.4W
Transmit 1) CH-Sig: 1-1 0.9A or less
Power Set low power (Push [S])
check PTT: ON

2) CH-Sig: 2-1
PTT: ON
3) CH-Sig: 3-1
PTT: ON

6. DQT 1) Adj item: [n BAL] Panel | ANT Panel | Selector | Make the demodu-

Balance Adjust: [#¥] knob | lation waves into These 2 peaks to
adjust Deviation meter filter Deviation SP/MIC square waves. the same level
LPF: 3kHz meter N
e Narrow HPF: OFF Oscilloscope -
2) Adj item: [nL BAL] — AG
[nC BAL] — [nH BAL] AF VTVM
Adjust: [k]
PTT: ON

7. Maximum 1) Adj item: [n DEV] 2.15kHz +100Hz
Deviation Adjust: [kkk] (According to the
adjust AG: 1kHz/150mV at MIC larger +, -)

terminal
e Narrow Deviation meter filter
LPF: 15kHz
HPF: OFF
2) Adj item: [nL DEV] —
[nC DEV] — [nH DEV]
Adjust: [kk]
PTT: ON
o \Wide 3) Adj item: [w DEV] 4.35kHz +100Hz
Adjust: [*] (According to the
PTT: ON larger +, -)

8. MIC [Panel test mode] Check 1.3~1.9kHz (Narrow)
sensitivity 1) CH-Sig: 1-1 2.5~3.7kHz (Wide)
check AG: 1kHz/15.0mV at MIC

terminal
PTT: ON

9. QT Fine 1) Remove the panel tuning Power meter Panel | Selector | 0.35kHz +40Hz
Deviation cable assembly from the knob
adjust universal connector. Deviation

Adj item: [n QT] meter
e Narrow Adjust: [k*] Oscilloscope
Deviation meter filter AG
LPF: 3kHz AF VTVM
HPF: OFF
PTT. ON
o \Wide 2) Adj item: [w QT] 0.75kHz +40Hz
Adjust: [*kk]
PTT: ON
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B

% #

gl

E3)

MEZE

BT

HF

BT

s

%

Mo’/ & FE

4IRS TR

kS

D) AFEIH : [LPWR]
HHE : [k ]
2) WL H : [L LPWR]—
[C LPWR]—[H LPWR]
HHE : [k ]
PIT: FF 1

5. R ARSI
LiOREN

[ ER LR ]
1)CH-Sig:1-1
BOMRTh R (# [S]#)
PTT: JFJA

2)CH-Sig:2-1
PTT: F¥)d

3)CH-Sig:3-1
PTT: Ff)d

L
it de

iR

PN-

i

s

1. OW

+0. 1w
0. 9A B HAI

0.7~ 1.4W
0. 9A B A

6. DQT ~-#if
K

T

DA% H :[n BAL]
AL - [kk]
AR ASCE B 7%
LPF:3kHz
HPF: OFF
2) W#H : [nL BAL]—
[nC BAL]—[nH BAL]
AL - [k
PTT: JT2

1) 3T H [n DEV]
PR - [k ]
AG: 1kHz/150mV (MIC 37 )
ARmASCIE B %
LPF: 15kHz
HPF: OFF
2) WHLIi H ¢ [nL DEV]—
[nC DEV]—[nH DEV]
PEE - k]
PIT: JTJH

=

3) AELIH < [w DEV]
A DRk ]
PIT: JF )i

8. MIC RE%
i

[ AR ]
1)CH-Sig:1-1
AG: 1kHz/15. OmV (MIC 3 1)
PIT: JT

BAX
AN
AG

AF VIVM

9. QT 4il it fhi
gk

e

1) BT B2 E47 R B
AL
AT ([0 Q1)
P - [k ]
i (S A
LPF: 3kHz
HPF: OFF
PIT: J¥)5

&

2) VI H < [w QT]
PR - [k ]
PTT: JT)3

T

S
TR
AG

AF VTVM

[iID73

Kt

SP/MIC

TR

A AR U T N TT 7%

WA R EAHERAT
[\

. N
m
~ s

2. 15kHz
(LB R+, —)

+100Hz

4. 35kHz
(Rt —)

+100Hz

1.3 ~ 1. 9kHz (%%)
2.5~ 3. TkHz ( %% )

TR

0. 35kHz

+40Hz

0. 75kHz

+40Hz
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- . . . Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment

10. DQT Fine | 1) Adjitem: [n DQT] Power meter | Panel | ANT Panel | Selector | 0.35kHz +40Hz
Deviation Adjust: [kk] knob
adjust Deviation meter filter Deviation SP/MIC

LPF: 3kHz meter
e Narrow HPF: OFF Oscilloscope
PTT: ON AG
AF VTVM
e \Wide 2) Adj item: [w DQT] 0.75kHz +40Hz
Adjust: [k]
PTT: ON

11. DTMF Fine | 1) Adj item: [n  DTMF] 1.25kHz +0.1kHz
Deviation Adjust: [kkk]
adjust Deviation meter filter

LPF: 15kHz
e Narrow HPF: OFF
PTT: ON
e \Wide 2) Adj item: [w DTMF] 2.bkHz +0.1kHz
Adjust: [k]
PTT: ON

12. MSK 1) Adj item: [n MSK] 1.5kHz +0.1kHz
Deviation Adjust: [*k]
adjust Deviation meter filter

LPF: 15kHz
e Narrow HPF: OFF
PTT: ON
* \Wide 2) Adj item: [w MSK] 3.0kHz +0.1kHz
Adjust: [*]
PTT: ON

13. Single Tone | 1) Adj item: [n TONE] 1.5kHz +0.1kHz
Deviation Adjust: [k]
adjust Deviation meter filter

LPF: 15kHz
e Narrow HPF: OFF
PTT: ON
e \Wide 2) Adj item: [w TONE] 3.0kHz +0.1kHz
Adjust: [k]
PTT: ON

14. BATT 1) Adj item: [BATT] Power meter | Panel | ANT Panel After pressing the BATT terminal voltage: 5.9V
Warning Adjust: [*] PTT switch, confirm
Level writing PTT: ON DVM BATT that one predeter-

terminal terminal mined nu-
meric in the range 1
to 256 appears and
then press [B] key.
That numeric will be
stored in memory.

15. BATT [Panel test mode] Check The transceiver can transmit
Warning 1) CH-Sig: 1-1 without causing the LED to
Level check BATT terminal voltage: 7.5V blink.

PTT: ON
2) BATT terminal voltage: 5.7V The transceiver should not
PTT: ON transmit and LED blinking.
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w2 L
Iﬁ % = — A — s & ] / i
n A *® # WELE | 27 | BT | 87 | 64 ¥ Aw/ &R
10. DQT D)5 H [n DQT] W ik | Kk Mk | kRS | 0. 35kIIz +40Hz
AT i 5 2 HHE « [k ]
ARUmASCE e 2% SR SP/MIC
o 7 LPF: 3kHz N &
HPF: OFF AG
PTT: FF) AF VTVM
.o B 2) LI H : [w DQT] 0. 75kHz +40Hz,
PEE - k]
PTT: H
11. DTMF DIAHEmH [n DIMF] 1. 25kHz +0. 1kHz
415y i 4 PRI [kkx]
ARS8 B 7%
o 5 LPF: 15kHz
HPF: OFF
PIT: FF)
i 2) A5 H : [w  DIMF] 2. 5kHz +0. 1kHz
PHEE « [kkk]
PIT: JF 1
12. MSK DiE%IiH :[n MSK] 1. 5kHz +0. 1kHz
A 1 4 P[]
ARmASCE B %
o 5 LPF: 15kHz
HPF: OFF
PTT: F
* 2) PWEEIH < [w  MSK] 3. OkHz +0. 1kHz
P [Rek]
PIT: FFJ
13. By DA% H :[n TONE] 1. 5kHz +0. 1kHz
A 1 A% PHEE : [k ]
AR A 8 Bl
o 5 LPF: 15kHz
HPF : OFF
PIT: JF 1
o B 2) 43T H : [w  TONE] 3. OkHz +0. 1kHz
PHEE : k]
PTT: TR
14, L | 1) HFEIH : [BATT] EFLE Wl | K& | $ PTT LS5, 1 | BATT 3 7 HLE 5.9V
GERAEYN P - [rskx] INTE 1 ~ 256 JuH
PTT: JFJH DVM BATT WA IR 0L B S A
Uity HIL, SRJ54% [B]
.
PRI AEAT At
e,
15, diests | [ EAR iR AR ] o WYRILAT LR S, A5l
PG A 1)CH-Sig:1-1 LED Nk
BATT ¥ 7~ HL & : 7. 5V
PIT: FF 1
2) BATT ity - HL s 5. 7V XYFHLASGE RS, LED [N
PIT: FF)5
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Receiver Section

ADJUSTMENT

(MOD: TkHz/+1.5kHz)

2) Adj item: [nL HRSSI] —
[nC HRSSI] — [nH HRSSI]
Adjust: [kk]

memory.

Measurement Adjustment
Item Condition Test- . . ) Specifications / Remarks
. Unit |Terminal| Unit | Parts Method
equipment
1. Sensitivity 1) Adj item: [SENS] SSG Panel | ANT Panel | Selector | Adjust for RSSI MAX | Rotate the selector knob and
adjust Adjust: [X%¥] knob increase the adjustment value
2) Adj item: [L SENS] — AF VTVM SP/MIC starting from “1" to obtain
[L" SENS] — [C SENS] — Oscilloscope RSSI MAX.
[H" SENS] — [H SENS]
Adjust: [k*%]
SSG output
:=70dBm (70.8uV)
(MOD: 1kHz/+1.5kHz)
2. Sensitivity [Panel test mode] Check 13dB SINAD or more
check 1) CH-Sig: 1-1
SSG output
Wide: -117dBm (0.32uV)
(MOD: 1kHz/+3kHz)
Narrow: —116dBm (0.35uV)
(MOD: 1kHz/+1.5kHz2)
3. Squelch 1) Adj item: [n SQL] Panel | Selector | After input signal After adjusting SQL, check
Open adjust Adjust: [X%¥] knob |from SSG, press [B] | SQL open/close.
SSG output key. That numeric SSG -117dBm (0.32uV): Open
e Narrow :=119dBm (0.25pV) will be stored in SSG OFF: Close
(MOD: 1kHz/+1.5kHz) memory.
o \Wide 2) Adj item: [w SQL]
Adjust: [*%k]
SSG output
:=119dBm (0.25uV)
(MOD: 1kHz/+3.0kHz)
4. Low RSSI 1) Adj item: [n LRSSI] After input signal
adjust Adjust: [X%¥] from SSG, press [B]
SSG output key. That numeric
e Narrow :=118dBm (0.28uV) will be stored in
(MOD: 1kHz/+1.5kHz) memory.
2) Adj item: [nL LRSSI] —
[nC LRSSI] — [nH LRSSI]
Adjust: [k*%]
5. Squelch 1) Adj item: [n SQLT] After input signal After adjusting SQL, check
Tight adjust Adjust: [k] from SSG, press [B] | SQL open/close.
SSG output key. That numeric SSG -112dBm (0.56pV): Open
e Narrow 1 =114dBm (0.45pV) will be stored in SSG OFF: Close
(MOD: 1kHz/+1.5kHz) memory.
* Wide 2) Adj item: [w SQLT]
Adjust: [k]
SSG output
:=115dBm (0.4pV)
(MOD: 1kHz/+3.0kHz)
6. High RSSI 1) Adj item: [n HRSSI] After input signal
adjust Adjust: [k] from SSG, press [B]
SSG output key. That numeric
e Narrow 1 =70dBm (70.8puV) will be stored in
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gl

=

i

B

A

MExRE

BT

iHF

BT

s

7 OE

Mo/ & FE

1. RIS A

1) WHELTH : [SENS]
PHEE - [k ]
2) W4EIR H : [L SENS]—
[L” SENS]—[C SENS]—
[H’ SENS]—[H SENS]
PHAE  [kokx]
SSG # i :=70dBm (70. 8KV)
(%) - 1kHz/ £ 1. 5kHz)

2. RIGIEHL A

[ EAR MR ]
1)CH-Sig: 1-1
SSG %t
% :—117dBm (0. 321V)
(%) - 1kHz/ £ 3kHz)
%% :=116dBm (0. 351V)
(4 < 1kHz/+1. 5kHz)

3. AT
ik

<

DIA#EmHE [n SQL]
PRI [kkx]
SSG it :=119dBm (0. 251V)
(4B < 1kHz/ 21, 5kHz)

&

2) W H :[w SQL]
PRI [kkx]
SSG %t :—119dBm (0. 251V)
(7B < 1kHz/ 43, 0kHz)

4.1 RSST
ok

< F

1) ##I5H :[n LRSSI]
PHEE - [k ]
SSG %t :—118dBm (0. 281V)
(4 < 1kHz/ 4 1. 5kHz)

2) W& H 2 [nL LRSSI]—
[nC LRSSI]—[nH LRSSI]
PRI [k ]

5. TRIG 4

DIAFETH :[n SQLT]
IS - [kokx]

o 7 SSG %yt - —114dBm (0. 451V)
(M :1kHz/ £ 1. 5kHz)
B 2) LT H  [w SQLT]
PAEE : k]
SSG %t :—115dBm (0. 41V)
(M < 1kHz/ £3. OkHz)
6. 15 RSSIT 1) %5 H < [n HRSSI]
s e eS|
SSG #it :~70dBm (70. 8KV)
o () < 1kHz/ £ 1. 5kHz)

2) WHLIH H ¢ [nL HRSSI]—
[nC HRSST]—[nH HRSST]
PHEE : [k ]

SSG

AF VIV
TN

M

PN-

SP/MIC

AR

S

RSST MAX 77

HEhk P A, M “17 JTHR
AR EAE, ELRIZRT RSST
MAX.

13dB SINAD ok i 7

[0

il o

M SSG FINfG 5 5
i [B] B, B
BRAFAEA AT PR

T E ,  AS T 1R 4T
/K.

SSG —117dBm (0. 321V) : 4TJT
SSG OFF: YA

M SSG FI NG5 )5
iz [B] BE. B4
PRAFAEAT A 2R

M SSG BN 5
i [B] #t. B
TRAFAEAE AR

VTS, A AR AR AT
I/ Kl

SSG ~112dBm (0. 561V) : 41 JF
SSG OFF: K]

M SSG BN 5
i [B] #. B
TRAFAEAERE R
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Bl CN18 and CN901

TERMINAL FUNCTION

CN18

CN901

H CN82
Pin No. 1/0 Terminal Terminal function
name
1 O | Vb LCD Driving voltage output
2 O | V4 LCD Driving voltage output
3 O | V3 LCD Driving voltage output
4 O | V2 LCD Driving voltage output
5 O | Vi LCD Driving voltage output
6 O | VDD Power supply
7 - | VSS GND
8 O | VDD Power supply
9 O | b7 Data bus
10 O | D6 Data bus
11 O | D5 Data bus
12 O | D4 Data bus
13 O | b3 Data bus
14 O | D2 Data bus
15 O | D1 Data bus
16 O | bo Data bus
17 O | /WR Write signal
18 O | AD Display/Instruction data
19 O | /RES Reset
20 O | /CS Chip Select

H Solder Point Connection

Designation | Function Condiition / Value

Terminal . .

PinNo|1/0 PinNoJ 1/0|  mame Terminal function

1 - | 26 | - |GND GND

2 O] 25 I | PC Transmitter Power control voltage

3 0| 24 | 1 |DSW Power discharge switch

4 | O | 23 I | APCSW APC control switch

5 O] 22 | | 6T 5V Power supply for TX

6 o] 21 | | 6T 5V Power supply for TX

7 O] 20 | 156C 5V Power supply for common

8 O] 19 | 156C 5V Power supply for common

9 O | 18 | | BR 5V Power supply for RX

10 | O | 17 | | | NARROW | Narrow control

11 10| 16 | | | WIDE Wide control

12 I 15 | O | DETAF RX audio signal line

13 | 14 | O | RSSI RSSI voltage

14 | 13 | O | ASQL SQL voltage

15 | O] 12 | | BPF BPF tuning voltage control

16 | 11 | O | THM Thermo-protection

17 | O] 10 || PLE PLL enable

18 10| 9 | | PDATA PLL data

19 0| 8 || PCLK PLL clock

20 | | 7 | O|UL UNLOCK detect

21 | O 6 | | BMS 5V Power supply for main

22 | O] b | | TCXO TCXO control

23 | O 4 I | MOD Modulation signal line

24 | O 3 I | TX TX control

25 | O 2 I | RX RX control

26 | - 1 - | GND GND

Load >100kQ

RXD RXD (Low) Vss~0.4V, (High) Vdd-0.8V~Vdd

Load >100kQ

™D ™D (Low) Vss~0.4V, (High) Vdd-0.8V~Vdd

Mandown | Load >100kQ

MDSW | SWinput | (Low) Vss~0.4V, (High) Vdd-0.8V-~Vdd
Load >100kQ

AT AUXI (Low) Vss~0.4V, (High) Vdd-0.8V~Vdd
Output voltage / 7mA load

SB Switched B | DC (Battery terminal)
+0.56V / 150mA max

G GND Vss
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\
i INEE
B CN18 #1 CN901 Bl CN82
CN18 | CN901 5% B i g = 3 /0| & #x ; IjJA | Bt
£ |1/0| S5 |I/0 1 0 | V5 LCD 9% 31 R F i
1 | - |26 | - |GND e 2 0 | V4 LCD By i 1 iy o
2 | 0] 25 |1 |PC R IPIE SCHH NS 3 0| V3 LCD B2y i, F1< B
3 10| 24 | 1 |DSW EEVAY GRS 4 0 | V2 LCD 3 &y i s i
4 | 0] 23 | I |APCSW APC 3T 2% 5 0|Vl LCD 37 i s i th
5 0|22 | 1|57 TX [ 5V HL i 6 0 | VDD HH Y
6 | 0] 21 | I |5T TX FJ 5V HL i 7 - | VSsS et
7 101] 2 |1I]5C AFE) BV Y 8 0 | VDD R I
8 | 0|19 |1 |5C AFEH BV YR 9 0 | D7 i 2k
9 | 0| 18 | I |5R RX 5 5V HL I 10 0 | D6 Kl 2%
10 | 0 | 17 | T | NARROW 7=k 11 0 | D5 Hells S 2k
11| 0] 16 | T |WIDE DR G 12 0 | D4 Fefls 2k
12 | T | 15 | O | DETAF RX #4000 5 £k 1 13 0 | D3 Beds Mgk
13 | I | 14 | O |RSSI RSST HiJis 14 0 | D2 i D4
14 | T ] 13 |0 |ASQL SQL HL K 15 0 | D1 Hfls 2k
15| 0| 12 | I |BPF BPF 11 i e 3361 16 0 | DO Hefls w2k
16 | I | 11 | O |THM AR BH (R A 17 0 | /WR N
17 | 0| 10 | I |PLE PLL J3 M 18 0 | A0 o/ U
18 0| 9 | I |PDATA PLL it 19 0 | /RES §=EA
190| 8 | I |PCLK PLL N4 20 0| /cs IR
20 | 1| 7 |0 UL SRR
21 [ 0| 6 | I |5MS I 5V LY
22 [ 0| 5 | I |TCX0 Tcxo iliﬁﬂ : miE s
23 | 0| 4 | I |MOD T 2 itk
24 | 0| 3 | I |TX TX #2461 A E W * /@
25 | 0] 2 | T|RX RX 1l RXD RXD ﬁ?;}:ﬁﬁ WV, (5)Vdd-0. 8V~Vdd
26 | - | 1 | - |GND e 0 0 12k 5100k ©
(fi& ) Vss~0. 4V, () Vdd-0. 8V~Vdd
\DSW AR | 518 100k Q B
TN | (%) Vss~0. 4V, (& ) Vdd-0. 8V~Vdd
Al AUXI ?ﬁa;vlsosofo? 4V, ( #)Vdd-0. 8V~Vdd
FrH R /TmA f13K
SB FKB B (i)
0. 5V/ 5K 150mA
G GND Vss
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N
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TK-3178(L) pcBoARD/PCif

TX-RX UNIT (X57-7013-06) (A/4) Component side view
(J79-0286-09 A/4)

Component side
Layer 1 Ref. No. | Address
Layer 2 IC501 | 11D
Layer 3 IC601 | 6C
Layer 4 IC701 7E
Layer 5 Q501 13E
— _ Layer 6 Q605 | 7C
o1 g Foil side Q606 | 7C
[l [ Q607 6C
R623 )\ Q608 7B
J79-0286-09 A/4 Q609 6C
i = = Q701 8F
g 8 Q702 | 6D

o e
§°|° IIII D502 | 12D

I D702 D701 ": D503 12D

5=

1C601

e < " l‘.!" 5 D517 | 11C
T TT T @5 @ 5 [DETAF| S| =
2 |3 I D601 7C
S 2 S
8 - | |8 = D701 6E
3 |
_D601 —° D702 6E
05"6 = D901 4B
+ C632 — N
— S
mm =
oeos - |
~ R618 ©
o 2
- ]
B R & g el
™~ ol |2 ~|
= 1701
H G o o o]
=l el 8] Q701
Ce43 F =l 1) E727] I|:|
XF701 @
C730) R728)
C732
]
BPF
C908]
I I I I I I 26| GND
PC
N
= o] o )
\ ElERE i
o 5
Cs = —
3 NARROW
D517 [B509 5 ES WIDE
o] DETAF
D50t 2 oEL \
= @ ASQL=N
oy T THM
RE17 2 2 RIS frora PLE
= | + cs23 =3 [55 i 8 ROT5 PDAT
PCLK
@ [ R513 C533] €520 RO16 ;ths
S| + C525 1502 TCXO
2 o @] [Co28] MOD.
3 C527 ] [2] [=] [] [< 1> X
o g | 8] [B] 2] [ O| [Co26] RX
E + (526 C529m | O] e [Of | 1|GND [Co17]
F I S e < S =
g 4t e e R 912
C530] [C538 R527] [R552] [C575) - 1
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B C | G | H | ! | J
pcBoOARD /Pciz | K-3178(L) |,
TX-RX UNIT (X57-7013-06) (A/4) Foil side view
(J79-0286-09 A/4) 2
Component side -
Ref. No. | Address | Ref. No. | Address Layer 1
0502 | 11G | D513 | 126G Layer 2
Q503 | 13G | D514 | 11F Layer 3 ul 3
Q505 11E D516 12D Layer 5 Ce84 —
Q506 | 12F | D604 6l Layer 6 § e
0507 | 12D | D605 6l Foil side 4
Q601 | 11C | D606 | 5H — !
v | g
Q602 | 10D | D607 5H (79026 09 A4
Q603 | 10G | D608 | 5G s - < N
Q604 9H D703 8E ‘3 m 5] |—o<—| o | == 8
Q704 | 10D | D704 | 8E [o7] ?3 @@ |5 mll g E g 5
m s S -
7 E | b7 7E I oo 2l 2
Q705 6 05 m &l - I [9]] o ==
D505 | 111 | D706 | 5E =8 8 BE 75 (7]
D507 | 111 | D707 | &F - ] I —
[ for 3|1 S
D509 | 121 | D708 | 5G i &7 88*
D511 | 13l 6
cR7o1 B e
- |
= 7
&
CF702
8
L611 <
&
5 |
S Q604 s ]
_ 9
g G
2 [(ter0 ] —
1709] lec] [e= 5 =
8 [[teos | I
s D 2 3 = BN =0 I - 10
L605] [
R Re4g] [© 'H'R! ol ml
g I-I_!—_rl = 5 2| [ < 3| | bsos 11
k2 S 2 G573 2] 1= 1= C566) ks 8
e B* dE B soz{ @/ 8= E=
g g C606) g y 4.3 § 1 $ %
S [2 Q507 Q504 SHal | Ls12 N
] Rt =
RIEIE S g IR g
0515083 5 g D509 12
2 [E[E[F S (o6
a |9 e 5 _ § s = TC502 -
E o g A= —
s | = b L513
Q503 13
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D | E | F | G H J

—_

A | B | ¢ |
TK-3178(L) pc BoARD/PCif

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

Layer 1 IC4 6M IC17 13K Q23 8N Q32 10G D12 8D v
Layer 2 IC5 6J IC18 8M Q24 ™ Q33 7J D13 10D
Layer 3 IC11 8K IC19 13G Q25 12K Q35 IM D29 11H
Layer 4 IC12 7J Q12 71 Q26 12K D4 71 D30 11K
Layer 5 IC13 9J Q13 6l Q27 10M D5 8N D31 11J
Layer 6 IC14 9K Q19 10H Q28 10N D7 10N D32 111

Foil side IC15 8H Q21 10K Q30 11J D8 8F D33 12N

IC16 12| Q22 111 Q31 8G D9 10F

TX-RX UNIT (X57-7013-06) (B/4) Component side view

(D/4) (J79-0286-09 B/4)
2 s =
A )

Q13 C—

A4
oLs
SLD

[4%¢]
=l

8d
Ee

C186|

(%3 (%) 7 (%3
o= 0 S oS NS [ X
B w N —_ 0|

q
SLS

29l

[€213]
[tomH] (2]
el Ea]

C13!

el e

€La
(=]
6d
[==]
Py
8
2€0
6L0
B
q|
S

€

LELD

: [_1
&

Lea _:
—

€810

]
0zs
#
6LS

o[ 12
5 8
LELD

6
8LS
S

2
~
o

9
LS

€
o1s

J79-0286-09
D/4

071 I]-{LOEH

ANIRRRRNEAN
9Ll

N
=

LLD

RN ERRE

—=7 =]
25 R
= o (27 [N
2 3| (2o wl B &
el S
S

B
~

J79-0286-09 B/4 r—]
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J K L M P Q | R | S
Pc BOARD /Pcii | K-3178(L) |
TX-RX UNIT (X57-7013-06) (C/4) Component side view
v (J79-0286-09 C/4) 2
J79-0286-09 C/4
S2
ASU1X P @ SSV31 sSvCZ 3
a4
TX-RX UNIT (X57-7013-06) (B/4) Component side view |
(J79-0286-09 B/4)
5
. J
g rry Y =1 16— & e
. - - C I
] g — STSW - 2 -
Z — [E= — - 6
=8 9= —8 9=
R106 = oNg —
1 Gl EL R180
= gu %%§§3§ 2243 7
5 8 2 [ €153 6 1
<
°~ {0 OO N ik
EY 3 B cHagl[— = —
Q
C102 i ’ €18
@O TIITTIE
= GND —
& | GND
o KEY40
o § » KEY1I 9
I I KEY2I
Ci69] [R261]- | | KEY3I |
ﬁ 8 ° KEYA4I
Q27 [ o
N o
X B RED G| I
I 2 el = 10
o RT6 o - 4
o
5 11
H
X mIC I
- \_
o o UmG) =] [
: o o BB 12
™ ® oEm SPO
[ R200 TXD
- Tl |
- e @e @) —
N M= 13
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TK-3178(L)

SPECIFICATIONS

GENERAL
Frequency range............ccccoeveiiiiiiiiii, 350~390MHz
Channel spacing ........cccoccvieeiiiiiiiiiici Wide : 25kHz Narrow : 12.5kHz
Battery voltage ......cccovviiiiiiiii 7.5V DC £20%
Battery life (5-5-90 duty cycle)/Approx. hours
KNB-26N (2000mAh)........cccooiiiiie. 12
KNB-35L (1950mAh) ..o 11
Operating temperature range..................... —22°F~+140°F (-30°C~+60°C)
Frequency stability............ccooeiiiiiiii, +0.00025% (—22°F~+140°F)
Antenna impedance...........cccceeviiiiniiiinnnn 50Q
Channel frequency spread...........c.....cc...... 40MHz
Dimensions W XHXD)........ooooeeiiiiiiins 2-7/32 x 4-9/32 x 1-1/4 in. (56 x 109 x 31.7 mm) with KNB-35L battery
(Projections not included) 2-7/32 x 4-9/32 x 1-1/2 in. (56 x 109 x 37.9 mm) with KNB-26N battery
Weight (Net).....ooeeiiiiiii 12.0 oz. (340 g) with battery (KNB-35L), supplied antenna and belt clip
RECEIVER (Measurements made per EIA/TIA-603)
Sensitivity (12dB SINAD) .......ccccooiiieiiis Wide : 0.25pV Narrow : 0.28uV
SelectiVity ..o Wide : 70dB Narrow : 65dB
Intermodulation distortion .............c.......... Wide : 65dB Narrow : 60dB
SPUriOUS reSPONSE......vvvvveieecciiiieeeeei 65dB
Audio output (8Q impedance)..................... 500mW with less than 10% distortion

TRANSMITTER (Measurements made per EIA/TIA-603)

RF power output........cooovviiiieiiii HI: 4W LO:TW

SPUriOUS MESPONSE......veeeeeiiieeiieeiieeeei 70dB
Modulation.........oooviiiiiii Wide : 16K0OF3E Narrow : 11KOF3E
FM hum & N0iSe........oooeiiiiiiiiiiiiicce Wide : 45dB Narrow : 43dB

Audio diStortion ......ccccvvviviiiiiiiiiieee, W/N : Less than 5%
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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
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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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