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SPECIFICATIONS

[General)
SemicondUCtOrs.........ooo.civii e MPU 1
iCs 17 (K, M1, M2, X) 18 (T, w}
Transistors 44
FETs 12
Diodes 61 {K,M1) 62 (M2, T W, X}
Frequency range .........c..ccooveviiiiimiiriiienreenaeeeennn VHF 144.0 to 148.0MHz (K, M1,M2,X) VHF 1440 to 146.0MHz (T W}
L nnl G oog 4S30.GMKHE (), M T UHF 430.0 to 440.0MHz (M2 T W,X)
Mode ..oiiiiniiaieanns FM (F3)

Antenna impedance
Powaer requirement

Grounding.............eeeuvees
Operating temperature
External speaker impedance
Currant drain

50 ohms (Both VHF and UHF)
13.8vDC£15%

....Negative
..—20°C to +50°C
...8 ohms

0.6 V in receive mode with no input signal
Max. 7.5 A in HI transmit mode

3.3 Ain LOW transmit mode {Approx.)

2 pA for back up

DImenSIoNS .....ccovvieiii e 161 mm (6.3") wide
60 mm (2.7 ") high
217 mm {8.8") deep
[projections not included)
WEIGNT .. 2.Ckg (4.18Ibs)
[Transmitter]
RF output power (at 13.BV DC, 50Q1load) ................ Hi 25 Watts min. (2 m/70 cm)
Low B Watts approx. {adjustable up to about 10 W}
MOdUIBLION. ... .oivvien e e e Reactance
Frequency tolerance {— 10°C ~ +80°C) ................. Less than = 15x 106
Spurious radiation.............coovrviiiie e Hi Less than —60 d8
LOW Less than —60 dB
Maximum frequency daviation (FM) ........................ + 5kHz
Audio diStortion .......occoeiiiinierii s 3% max.
[Raceiver] .
CIrCURIY L aaans Double superheterodyne
Intermediate frequency..........cccocviviimiinnic. 1st 30.865 MHz
" 2nd 455 kHz
ROCOIVEr SANSIIVItY ....ooeeieei e SINAD 12 dB less than 0.17 pV
S+ N/N more than 30 d8 at 0.63 u V input
Recoiver selectivity .....ccooveicninin e More than 14 kHz (-6 dB)
Less than 2BkHz {60 dB)
SPUNOUS TESPONSA .....oovviiiiiiiiiini i i eeiianas Batter than 70dB (without IF/2}
Squelch sensitivity........ Less than 0.1 pV (threshoid)
Auto scan stoplavel...... Less than 0.16 xV (threshold)
Audiooutput ......ccoceeiiiiiinnnnnn More than 2.0 watts across B ohms load {10% dist.)

Nota: Circuit and ratings are subject to change without notice due to developments in technology.

A product of

TRIO-KENWOOD CORPORATION
17-5. 2-chome. shibuya. shibuya-ku Tokyo 150, Japan

TRIO-KENWOOD COVIMUNICATIONS
1111 West Walnut Street Compton Cahformia 90220 US A

TRIO-KENWOOD COMMUNICATIONS, GmbH

06374 Steinbach TS Industnestrasse 8A West Germany

TRIO-KENWODD ELECTRONICS, N.V.

Leuvensesteenweg 504 81330 Zaventem, Belgium

TRIO-KENWOOD (AUSTRALIA) PTY. LTD.
4f Woodcock Place. Lane Cove NS W 2066. Australia

@1983 4 PRINTED IN JAPAN BR1.08603 00 {K)M1HM2UTHWAIY) 1700 (OR)
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CIRCUIT DESCRIPTION

144MHz
F VFO TX Repeater Tone
Destination T&‘:f:}w Step | OFFSET | Shift | 2"
{kHz) | Display {kHz)
142.000— _ .
KMIMZ | e | BUION | — s+ | <600 | Option
144.000— 1750H=
_— +
T 145.995 255) S =800 Tone Burst
144.000— 1750Hz
w 145995 | 25(5) |D-ASDB| 600 | Tone.
144.000— .
- - +
X 147 995 26(6) ID-ASD-B| 600 Option
(Note} VFO step { )} : F. STEP ON
430MHz
Frequenc VFO TX Repeater Tone
Destination (;HZ] Y| Step | OFFSET | Shift Cire
(kHz) | Display (MH:z)
440.000—
— + i
K M1 249995 | 25050 S I 15 _ Option
430,000 .
25(6) | — S + 5 Opt
M2, 439.995 (5) ptien
430.000~ | _,. 1750Hz
T a3ggs | OB | S EE e burst
430.000— ~76 | 1750Hz
w azages | 220V |DPASDBI e | e
430.000- -5 .
X 430095 | 2806) |DASDB| "o | Option
(Note) VFOstep ( ) : F.STEP ON

Table 1 Frequency configuration of destination

K, M1 M2 T, W, X
VFO-A |  146.000 146.000 145,000
VFO=B 443.000 433.000 433.000
Table 2 Reset Frequency
Ccom K, M1 Mz | TwWX
(8] 146.000 146.000 145.000
[8] 443.000 433.000 433.000

Table 3 COM @ Resnt Frequency

TRANSMITTER CIRCUIT CONFIGURATION

The signal from the microphone goes to the RX-TX unit,
passes through the mic limiting amplifier which consists
of Q21, Q22, 1C3 (1/2), and active filter 1C3 (1/2).

This directly modulates the output of oscillator Q17
25CAB0{B} (operating at a frequency of 15.66 MHz)
by varicap dicde D16 (152208}.

This signal is then doubled to become the local oscillator
signal at 31.32MHz.

The modulated focal oscillator signal is mixed with the
PLL VCO output (either 14L or 43L) by double balance
mixer (DBM) Db (NDA87C1-3R) to become a 144MHz
or 430MHz band signal.

440440 BA5MH? K M1

3 T
MIC 15.66 430,439 BMHLTADT WX <
MIC AMP FM MOD | MHz 3132MHz @ A30MH? ]
08¢ '\\ / AMP

142148 O06RHE K M1 T 2.
144-145095MMHz TW
144147 995MMHz X T

1daMHz
- -
% AMP

A08.680- X
A1B.BT5MHz K M1

"
¥
5| s;omoeo- 112.680-114 G#5MHz TW
&1 a08.575Miz 02,7 W.x 112.680-116,675MHz X
o 430 VCO 144 VEO
RX AX
399 135 111 135118 130MHz K M1 2
400, 130MHz M2,T WX 113 195115 13001tz T W
A0S, 135 113135-117 130MHr X
419.130MHz K M1
A
cF XF 30,965 o

Mblz

1AAMHz
MIX RE AMP

456k Hz2

Fig. 1 Frequency-related block diagram

® 144MHz band TX circuit

After spurious components are filtered by the 4 section
Band Pass Filter (BPF) {L20-23) and amplified by Q14 on
the RX.TX unit, the signal, previously amplified by Q10,
is amplified by Q15 and Q186 to drive the 144 Final unit.
In the 144 Final AVR unit, the signal is power-amplified
by power module M57737 and output to the 144 ANT
terminal through the LFPF.

® 430MHz band TX circuit

After the 3purious components are filterad by the 2 section
helical resonator and amplified by GaAs FET Q11 : 35K97
(02}, the signal, previously amplified by Q10, is further
amplified by Q12 and Q13 to drive the 430 Final unit.
The signal is power-amplified (in the 430 Final unit) by
power module MBE7729 and then output to the 430 ANT
terminal through the LPF.

RF output can be high/low switched by changing the DB
voltage applied to the power module through control tran-
sistor Q2 : 2SA1012(Y) on the 144 Final AVR unit.

110,680~ 117.676MHz K M3
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CIRCUIT DESCRIPTION

(D INPUT (@ VvCeT

(3veez

@ouT

(5)GND

Fig. 2 Power module M57737 equivalent circuit
{144 Final AVR unit Q10)

Item Symbol | Tc {*C) Condition Rating
Qperating Vee 25 17y
DC current lce 25 7A
Operating case temp. | Tc {op) =30 ~ +110°C
Storage temp. Tstg =40 ~ +110°C
Pawer input Pin 25 Zg=£1=500 0.4W
Pawer output Pa 25 2g=2I=502 40w
Table 4 M57737 Max. rating
o — ——— j]
.
| L ]
’ 1%

]

\

1: INPUT
2: PRE-DRIVE +B
3: DRIVER +B

4: FINAL +B
5: QUTPUT
6: GND

Fig. 3 Power module M57729 equivalent circuit
{430 Final unit Q2)

Itemn Symbol | Te’C) | Condition | Rating | Unit
Qperating Vee 25 h 17 v
DC current lee 25 10 A
Power input Pin{max} 25 ZG=ZL=508.] 086 W

VCC1=12.5V
Power output Po{max) 25 ZG:Z{_-;EOH 40 w |
Operating case | Telop) —-30~ | °C
temp. +110
Storage terﬁg,. Tstg —40~ | °C
+110

Table 5 M57729 Max. Rating

RECEIVE CIRCUIT CONFIGURATION

This machine has separate receiver circuits for the 144
MHz band and the 430MHz band from the antenna input
to the front end unit. The front end exhibits high sensi-
tivity, using GaAs FET's.

& 7144MHz band front end

The 144MHz band antenna input signal controlled through
diode switch D1 & D2 in the 144 Einal AVR unit enters
the RX-TX unit. This front end consists of a GaAs FET
04 : 3SK97 {Q2) VHF amplifier and 3 pole helical resona-
tor HB(C). The signal is mixed with the PLL output {14L)
by the 144MHz Band first MIXER Qb : 3SK74(L) and
becomes the {30.866MHz} first |F signal. :

e 430MHz band front end

~ The 430MHz band antenna input signal, controlled through

diode switch D2 & D3 in the 430 Final unit enters the RX-
TX unit. This front end consists of a GaAs FET Q1 ¢
3SKO7 (Q2) % J UHF amplifier and 10MHz width band
helical resonators HB(A) and HB(B). The signal is mixed
with the PLL output (43L) by the 430MHz Band first
mixer Q2 : 3SK87 (Q2) to become the (30.8B66MHz)
first IF signal.

The first |F signal passes the 30.865MHz MCF {monalithic
crystal filter) XF1 & XF2 to atw@in both high-sensitivity
and good 2-signal characteristics.

The IF signal from the MCF si buffer-amplified by Q7 :
25K 1256 (grounded drain) and Q8 @ 25K125 (grounded
gate}. The signal is then converted to 455kHz by the second
mixer Q9, passed through ceramic filter CF1 {CFW4B5E)
and applied to IC1 : KC-1010 {(a hybrid IC} where IF
amplification, detection, S meter and squelch operations
are performed.

The AF signal output.from IC1 passes through active

" LPF Q19 and then through the AF GAIN control into

IC2 : MB3712 to be power-amplified to drive the speaker,
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| CIRCUIT DESCRIPTION

Qf~5 . 25C2619(8) D1, T MA1I52K e e @
Q6 ~1) 25C2462101 D3~6,9,10  MAI53

d pD2,7.8 . 185106
) R10
.y 47p aTK R12 68K =
F— £ |
o} c9 T 3
&

1

470P 470P

Ci6 .0033

) RIS 18K
':i AN

- ci9 22P c21 22P w
b ﬂ:t# ~
' S a < R34
' . 10K
i " A
(i
L ci7T [+1:1 o010 an
: Q47 . %
< o o w©
. k4 -
oloal | 51%s : 1 5 22 3
x{¥| 8 3 3§ ¥ - Q » 18| o
ZHIEE N : g :
‘ ~T o R b & x
9 ! z|a|oF 2 @ ?
.} i T o ©
: i H 7, v
t
1 | OO O © ®
} [E (ia) 15) (18) (47) (18 24) o5 @ 57
i
1 v Fig. 4 KC-1010 circuit diagram (RX-TX unit IC1)
A @ Ve ltem Rating

3 ﬂ P . e Ncmina_l center frequency . A55kHz

. \F gl— J W * 6dB bandwidth . _ +7.5kHz or more ]
A ' H p 5048 bandwidth “ I F16kHz or less

: % ‘1 Ripple (within 455 + 5kHz) 248 or less

T_ r T 1 Loss _ 6dB or less

.

1}

(within 56 + 100kHz)

* OUTPUT

Input and output impedance 1.5k

Table 7 Ceramic filter (L72-0316-05) CFW455E
(RX.TX unit CF1}

: l Guaranteed attenuation

7| . I P ; 35dB or more
it < Ny § _

L INPUT

i{ * * (]f) (L: f]

¥ Y @
i i ® GND
i .
i Fig. 5 MB3712 equivalent circuit (RX-TX unit 1C2)
I
A
M)
1
] ! _ Item Rating jtem Rating
! ' Nominal center frequency 30.866MHz CrmAta( frequency (fo) and 455 + 1kHz or less
1 Pass bandwidth +7 BkHz or more at 3dB devialian _
l Attenuation bandwidth +32kHz or less at 40dB Peak soparation ) 15kHz or more
E Ripple ) 11 5048 or tess ] ___yﬁoltage sensitivity 15 + 3mV/kHz
.,“ Loss 248 or 5652“ I_-l.n_{mpr No hump in the rangs 15kHz
Guaranteed 6dB or more within * TMHz | Linearity . 455 + 3kHz or more
attenuation Spurious level = 40dB or more Temperature characteristics +0.3% or less
input and output impedance | 1.4k$2 ¢ 10%/1pF + 10% (=20 °C to +60 °C) {center frequency)
Table 6 MCF (L71-0241-05) (RX-TX unit XF1 and 2) Table 8 Ceramic discriminator (L79-0446-05) CFY4553
1 (RX-TX unit CF2}
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CIRCUIT DESCRIPTION

PLL CIRCUIT

Fig. 6 shows the block diagram of the PLL circuit which
consists of two separate VCOQs, i.e., the 144VCO and the
430VCO, and ane PLL.

® Local oscitlator circuits

Two independent local oscillator circuits are used for the
144MHz band and the 430MHz band.

For the 144MHz band local oscillatar, the 3rd overtone
crystel oscillator output is tripled by Q5 to 104.735MHz.
For the 430MHz band local oscillator, the 3rd overtone
crystal oscillator auput is quadrupled by Q11, then tripled
by Q10 to 383.735MHz.

e 144VCO

The 144VCO Q2 : 28K192A(GR) %N operates from
113.135. — 115.130MHMz during reception, and 112.680—
114.676MHz  (the reception frequency—455kHz) during
transmission. This signal is buffer amplified by Q3 and Q4
and is then mixed with the local oscillator signal {104.735
MHz} by & Double Balanced Mixer (D3 : ND487C1-3R)
to become the PLL signal within the 8.4—10.305MHz
range.

144MHz band
12802679 {K M1,2)
RX 16802079 {T W}
16802479 (X)
11892588 (K.M1,2)
TX 1589--1988 (T W)
1589-2188 (X}

Table 9 Frequency dividing ratios

430MHz band
1080-3079 (K .M1,2,TW,X)

9892988 (K ,M1.,2,TW, X}

e 430VCO

The 430 VCO (Q7 : 25K125) operates from 309.135—
409.130MHz during reception, and 398.680—408.675
MHz (reception frequency—455kHz) during transmission,
This signal is buffer amplified by QB and Q9 and then
mixed with the local oscillator signal (393.735MHz) by the
double balanced mixer (D3 : ND487C1-3R) to become the
PLL IF signal in the 5.4--15.395MHz range.

Switching between the 144 and 430 local oscillator and
VCQ circuits is done by switching between the 14C power
line (8.3V at 144MHz) and the 43C line {8.3V at 430MHz).
The PLL {F signa! is amplified by Q14 and Q15 is input to
{C1 : MC14B155P. IC1 contains a 10.24MHz oscillator and
divides this by 2048 to obtain a BkHz reference signal,
This is phase-compared with the 5kxHz comparison signal
obtained by dividing the PLL IF signal using the division
data from the microprocessor {Control Assembly 1C1),
The phase-compared signal is low-pass filterad by Q12 and
Q13 to become the VCO control voltage. This is applied to
the voltege varisble capacitor diode D1 1SVRQ
(144VCO) and D5 : 15V50 {430VCO) to controf the fre-
quency of each VCO.

® PLL unit

The uniock signal generated by IC1 (pin 8) controls Q17
and Q16 to obtain the "ULB" voltage which stops the
operation of Q1 and Q6 {and Q15 & Q12 on the RX-
TX unit} to prevent undesired out-of-band emission.

BLIFF AL VCOF QOUTPYT

BirF BLHF

1A4VED
VO
F_CONT
01
tSVED

-

FLX 111835~ 118, 130MFHz (K,M1 M2} RX 113 135~115.130MHe 1T, wi
o] TX 110 GEO~117.678MHz (K MIMZ) TX 112 880~114 67502 (T W)
2502026 (- ABBkH? tor MX) (- A0Sk M2 fgr AX)
RX 113135117 1308Hz (x}
TX 12686~ 136.6/5MHz (%]

1 ABSKkHz tor AX)

FoconT

BUFI 430 VEO OUTRUT
B 400 135~410 130MHz {1 M)
a6 TX ADB.ABO~AI8B7EMM (K W1}
2502026 [~ AGEKHZ (o HX)

X300 135408 130MHz (M2 T WX}
X 308 680~108 676MHz A T, W, %)
{- AGBEHz tor FX)

Q12 2SCIA0GI) || e -
013 28KI0Af0r |-
— (EINE)

™= ﬁskr-icr—J- al

See Table 9

TAAMHZ 1 6 A0~ 13 395MIE (K M5}
TAAMH: AX BAD10.395MIt (1 W)
TAAMIL, HX B A~ 12 30RME (%}

Coummnn t 144 and 430

VD BUFF B
a7
05 . .
15VG0 5k 125 %

ADOMIL TX 4945~ 14 4Nz (K MIMZIT W, %)

AFOMME RX 5415 300MHz (F MIMZIT W)

! [TaariET

X3

= 349176tz

E0A 73501,

X3

172048 —+ P O —o
u | I | | o
I IUH-I.P
3 ==
=] L -t
S L
' 101 MC1451568 T[‘ I NDARTCT AR =}
Ll TAAMHz TX 6.046~12 D4 Hz (KK M1{M3Z) A03.735MHz (K M1} .
Dwiding ratio & FAAMHE X 7945~ MMM 1T WI 363.735MHz (MZT W, X} ':: ﬁ??g?}\m:’fmﬂ’; W
VAN TX 794510840t (X) ' i ? e

4301 n-’T]

Fig. 6 PLL unit hiack diagram
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CIRCUIT DESCRIPTION

RAZo-
gﬁ(l): fﬁ 12 » B ROM Heterence Decoder
1
05Courett—— I EEEEEEEEENER'
Oscunbi[:t -2 1281 - R Countes [\;‘:\IFL »—Bcl_[)
!
5
18 Vpos——m- 1 3
AEFour :] Vg go— " Detoetor SRV
fy ’ A
‘ 4
9 Phase |—0®R
fin 14 Bt - N Counter De\eacmr 3,0y
o0y EEEEESEEREEEEN asw
Enableal? » Laich N Taen s
. BEEEEEEEEEENEI IR
DT8O e e 7 8 Shil
14 Ba Shilt Register Reqisier
Clock 10

Fig. 7 MC145155P block diagram {PLL unit ic1)

POWER SUPPLY CIRCUIT CONFIGURATION

All regulated power for operation of this machine is
supplied by the 144 Final AVR (Automatic Voltage
Regulator) unit. Most of the switching circuits are in ICs,
KC-1020, 1C2 and 3 :
MB3758, and 1C4 . NJM78LOBA. This vields a better cir-
cuit configuration, and a highly stable regulated power

such as within hybrid 1C IC1

supply.

ToascaTizivry
Lo2sarzIaY
25A1162(Y)

D MAITBRWK

Power supply

Nominal voltage

S

e

ey
P e ey s L

L

S ———

s
e et

ALY A6

gy ™

RS 8200

R9 a5

1

Rg we D1 D2
LR e
pas DI(gK.‘

® ©

RZ2 10X

®

@
o

Fig. 8 KC-1020 internal circuit diagram
{144 Final AVR unit 1C1)

name
CB Common B+ supply voltage
DB Drive B+ control voltage
8C1 8.3V constant
a8cz 8.3V constant
14C 8.3V constant for 144MHz band operation
43C 8.3V constant for 430MHz band operation
B8R 8.3V in receive
aT 8.3V in transmit
14R 8.3V during 144MHz band receive
14T 8.3V during 144MHz band transmit
43R 8.3V during 430MHz band receive
43T 8.3V during 430MHz band transmit
6C 6V constant
5R B 5V during reéeiving
I Hlumination power supply, 11.2V
144MHz band 430MHz band
RX T RX X
145 ov 7.5V 2.5V 2.8V
435 2.5V 2.6V oV 7.8V

Tahle 10 Power supply types

VR Voo v oz
@ © © ®
’ | IL@
Lk} l_.”_._\_k} 4
CONT
CONTROL CIRCULT ._J
GNC
Ay —

Fig. 8 MB3756 equivalent circuit
(144 Flont AVE unit 1C2 and 3}
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CIRCUIT DESCRIPTION

CONTROL ASSEMBLY CIRCUIT

The control assembly is composed of IC1 - CPU (uPD
75080G-519-00 here abbreviated to CPU), IC2 and 3 : liquid
crystal drivers (MSMBB282GS and MSMBEB29GS), and 1C4 ¢
tevel meter IC {IR2429). The CPU system clock pscillates
at approximately 200kHz (ports CL1 pin 5and CL2 pin 9)
and is internally divided by two to operate at approxima-
tely 10us. PLL and display data are serially output, i.e.,
PLL data 16 bits (8 bils x 2) and dispiay data 32 bits
(8 bits x 4) from the SO port {pin 15) in synchronization
with the clock output from the SCK port (pin 12) only
when the frequency changes. When the data stream ends, a
positive pulse EN{LOAD) is output for approximately
20us.

Buzzer {Synthesized vaice)

EN for PLL data is output frem P20 (port 20, pin 386),
LOAD for MSMB820GS from P21 {pin 37), and
LOAD for the MSMS5829GS from P22 {pin 38). The clock
for the liquid crystal is generated by the MSMBB29GS
oscillator {time constant R18 and CB) and is supplied to the
COM {common} terminal of both the MSMB8292GS and
IR2479 {both contain on-beard clock oscillators which
are not used since all timing signal phases must match)
and to the liquid crystal. The clock signal is supplied to
the |R2429, from the COM port, which has the opposite
phase of the COM port.

The liquid crystal static drive supplies a pulse opposite
in phase from that of the COM signal when the segment
output is ON, and a pulse in phase when the segment out-
put is OFF.

o> " i P O 4
Oer W = b ciioou
@ IC2 : M5MB5292GS
it
©
‘g 19
3 < 1M~ 1k
vl DA
5% 77
2.0 EN —
l’. S =
L * .6 21 14
IPzw HEEE £ ~— vpo oM
3
o~ o QL .
20 g8¢ s GHD
ATH —— L 15
2
L by
Ui a1 & po 4
- 1 a3
R L PP | —e 5
a2 ¥ R18
s5 P g0t »»-'W»—.——-»-"jr
LT 3
BZ P13 uPO7B0BG 51900 P72 ,
Doxr: 50, | pag arert |2 15 103 MGMSE22GS
i . 3 0sC
wMn 25} vor
2 =] 20 14 Liouio
BAND - - SR z 2 £ M
- L xzi ¥ & & el co CAVSTAL
—tnsod
s u::!u:Tnt:- o mk“;"\-‘, L‘c\} 8 c¥ Flag
5] W] o B DA
| g )
[ — 21 |26
cF RIG VP oM
(I 122 NG
o4 [ K
3 0 ZEF_, T
(o}
vb,-;l;: "
[P A
c = o ICA ;12429
KEY T i K '8 14
HOARD ) VDD 0sc
22
L GNE
I 21
—_— -

Level
at meter
25C2045 AMJ

nr

Fig. 10 Control ASS’Y block diagram

¢ Heset

After supplying VDD to pin 33. RESET pin 3 is connect-
ed to VDD (2P connector is shorted) for about 0.5 sec.
o Back up

Power supplied from the lithium battery (approximately
3V) to VDD (pin 7, which is internally connected to pin
33} via D1. After resetting the system by supplying voltage
tc VoD (pin 33}, connect the battery by soldering the
battery terminals. First connect the positive, and then the
negative lead.

When a drop in voltage at the INTO (pin 11) is detected,
{obtained by dividing the output of connector J5 IL pin
[ilumination lamp power at about 12V] by R12 and 13),
the backup power supply begins operation.

During the backup power condition the system clock
ascillator stops and the output port becomes 0", and the
input/output port enters the input state. When the INTO
voltage rises, the back up state ends. After approximately
0.5 sec. the “normal’ state returns and PLL data and other
output resumes.
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CIRCUIT DESCRIPTION

e PLL Data and Display Data (MSM58292GS and
MSM5829GS)
PLL and display data are transmitled serially. SO {pin 18)
data is output from the CPU at the leading edge of the SCK
pulse {pin 12) which is held until there is a change and the
next data is output. The data receiver inputs the SO data
at the trailing edge of the SCK oulput.
The PLL data in BX is 0758 (HEX) at 145.00MHz, (Please
see the following chart.)
LI 1&"‘ e mr?::m"l‘" ] o - -

54 850 18 | I
N U HmB

neckar

n2z

—»] - 10pusec. (1 machine cycle}

Fig. 11 PLL and display data timing chart

The PLL data length is 16 hits, and the display data {for
the MSMB8292GS and MSMEBS20GS) is 32 bits,

The display dats is transmitted in the same format as the
PLL data except that EN is output from P21 or 22 and

_ the data tength is different.

Dividing
_ ratio
1 789

Dividing
ratio
1880
1680

PLL data TX{HEX)

433.00

Table 11

e Keyboard signal
When one of the swilches is depressad, the carresponding
code signal (listed in Table 12} is input to CPU poris 4
and b.

_Switch

BANIE#{UJF’_}“
| BANDIDOWN]

For example, when the MS V swilch is pressed, code 42"
is input as shown below.

5 1..., 5 _0

o535 P52 P51 P50 | Pa3 Paz PAl Pao

Table 13

mai ! i

Since each code is determined to set one stot of port B
and one slot of port 4 “H it is not possible {by pressing
two or more switches) to make up a code other than that
listed in Table 11.

# Encoder signal

The positive pulse generated in SW unit (A/4) (at each
rotary selector click) is applied to X1 {pin 372) of the CPU,
counted, and adjusted by the UP/DOWN signal output
{P12; pin43) from the SW unit {A74). X1 is counted at
the leading edge of the clock, and is independent of the
pulse width. The UP/DOWN signal is UP when it is high.

e MIC control functions (MR, BAND, V.RCL)

These functions are detected by the code input to CPU
P72 (pin 52) and P73 {pin 2}, 1f both MR and BAND are
switched ON the MIC's internal hardware sets P72 = 1
and P73 = 0 to obtain the MR state. MR or BAND selec-
tion commands are not accepted while V.RCL is ON;
otherwise, when V.RCL is QFF, the MIC state corresponds
to the swilch state,

1

Table 14 Priority of MIC control function

e Optional VS-1 voice synthesizer control

Voice synthesization begins when the addresses of the
words to be spoken are input to the MNB401-TRA (pin
19-24) (see Table 16) and a start signal is input to the
STRT pin (pin 6}. During synthesization, BUSY pin 7 is
sy | a start signal is input during speech output, the
next synthesization starts; the address and start signals are
output when BUSY is L and the CPU voice ON/OFF
control port P13 (pin 44) is “"H".

However, address and start signals for sound operation are
output regardless of the BUSY state {voice ON/OFF);
the preceding word is cut off. The start signal is a posi-
tive pulse of approximately 20us, triggered at the jeading
edge.

A waord address is expressed by the BCD representation of
addresses PSB and 4 and PS3—0. Addresses 0—4 are con-
trolled by the microprocessor, and address B [switching
hetween Japanese and English) is controlled by the switch
on the optional VS-T unit.

When the tone “beeper’” on the 144Final AVR unit is used
in place of the VS-1, the tone is generated by using the O
address and slart signals.
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CIRCUIT DESCRIPTION

MAddress \_ﬁ_’\u_’prd Address Ward Address Word Address Word
00 10 ZERO 20 30 ZERO
o MINUS 11 {CHI 21 MINUS 31 ONE
02 SIMPLEX 12 NI 22 SIMPLEX 32 TWO
03 13 SAN 23 33 THREE
04 PLUS 4 4 YON 24 PLUS 34 FOUR
05 15 GO 25 35 FIVE
06 16 HOKU 26 36 SIX
07 17 NANA 27 37 SEVEN
08 18 HACHI 28 ' 38 EIGHT

| 99 » ) 19 KYU 29 39 o ]’\IINE N
0A 40mS 1A AdJapannese) 28 40mS 3A AlEnglish}
0B 100mS 1B B(Japanese) 2B 100mS 3B BiEnglish}
oc 200msS 1C UlJapanese) 2C 200mS 3cC U{English}
oD D 1D V{Japanese) 2D D 30 V{English}
0E POWER ON 18 _ TEN 2E POWER ON | 3D POINT
OF 1F 909z, 40mS 2F OPEN 3F 909Hz, 40mS

Table 15 Voice synthesization addresses

* Voice ON/OFF control

When the voice selector is ON, a "H" is applied to CPU
P13 (pin 44) and voice output is enabled. When the voice
selector is OFF, the input to the pin becomes "H" and
voice is not output. However, the tone "“beeper’ is ottput
regardless of voice being ON or OFF.

When V.RCL (voice recall) is switched ON, the voice syn-

thesization unit detects this and outputs a logic “H" to
CPU P13 (pin 44). Therefore, voice is output while V.RCL
is ON even if the voice selector is OFF.

® Switch unit {A/4) encoder operation

The encoder outputs a positive pulse [CP) at each encoder
click and an up/down signal {UD). The encoder checks the
level of CK2 at the trailing edge and CK1 at the leading
adge and, when the levels differ from each othor, outputsa
pasitive pulse (CP) at the CK1 leading edge. LD is outpul
dependent upon CK2 level at the leading edge of CP.
Additional to generating CP, the circuit filters chatter lo
some extent.

Encoder 1 3 | 1 3
CK1 Pint \ ] [
12 14 E 2 T4
CKZ Pin2 I I i I_—J———“-"
) |
IC1-b Pin 13 [ ] | m
CP output |
IC1-b Pin 9 | 1 { —
|
UD output }
1 | | I
|
Click rolation A\ A

Clockwise rotation

Fig. 12-A Encoder chatter Filtration

Counterclockwise rotation

Fig. 12-A illustrates this chatter filtering. The CK2 level
is latched by TC4013BP (D flip-flop) at the trailing edge
11 of CK1. The latch output from pin 1 is exclusive OR-ed
(EX OR-ed) with CK2 and applied to the following D flip-
flop D input (pin 9).

The EX OR output is “"H" if CK2's level differs from that
at t1. After the EX OR output is applied, the D flip-flop
oulputs the D-pin level at the trailing edge 13 of CK1; a
pulse is output when the EX OR output is “"H", i.e., when
the logic level of CK2 at the lrailing edge of CK1 differs
from that of the leading edge of CK1. When CP becomes
logic "H'", a Clear signal is output from pin 10 to set CP
“L" after integration (delay) by C1and R3.

Thus the CP pulse width is determined.

U

12 t4 I
|

i
. M
P E—
o | L
A A A

Clockwise ratation Counterclockwise rotation

Fig. 12-B Encoder with chatter
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CIRCUIT DESCRIPTION

OFFg] 52 ‘
Encoder during rotation UP count DOWN count 0.Lock
TW aN Q O
0] { - J3
- cL. 3ns 59 scz [
ENCODER o i3 T Pl o
ekt (L rJn ol 4
il P E
NS : i
i e Normally L'
I "M when encoder is rotated
T SWITCH
C
; IC{,2 : TC4OI3BF / " CL{O F’F; 4 e UP UNIT
2 IC3  : TC40308F / \ NG e e

(A/4)
[TTTTTT LU ]

Encoder during  Encoder during Encoder during 6
rotation rotation rotation

Fig. 13 Encoder pulse generation

r . ' & g
‘; _ INPUT OUTPUT
i PR PR cL PR D CPa 1Qn+11Qn+1
5—D ob—1 9—D  af—13 L H " . g N
b4 H L * * L H
: 3—cP  QfF—2 1—{cr TGl—12 H H . . L H
i CL CL
i ‘ L L L | & L H
{" ‘ VDD @ 14,vgg 7 L L % Y| an Qn-
Fig. 14 TC4013BF functional block diagram * 1 Don't Care
' (Switch unit IC1, 2) & Level Change
| : No Change

10

INPUT OUTPUT
A B X

( L

L H H

H L H

2 - -

Table 17 TC4030 truth table (Switch unit IC3)

b 14
~— 51
14
e
dig
—+1la

et f

Table 16 TC4013 truth table

-+ aa
—+- 4b
—~—sa
—4- A
—— 520
+sa1
+-s22
- Ms
——523
-+ S24
-9
—+-s25
~—coM

G BUSY |G ON AIR [0 F.5

| PRW [ BACOME 9

—
la

J_.: &a Mg dg
[T ’m 2t Iab 3!’ ’?H.) ml ’du
T - 2L 2, 22
!

bl bl L

!
!

i

!
i
1

B
0
=]
[aW]
N
Ny
9]
62
-\l
[oo] ]
[O]E
[O]l%
E
N
HE
[+]i8

52—
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CIRCUIT DESCRIPTION

rr

2

oMo
a’ -

T

a
a1 B 4G AR A7 AR 4% A8 4T A

fo—e3 P72
e LI

f

B 7 A1 a6
HE Gt ! A e P
PIS Q] § O BT —_ T
AESETO—w 3 7 QTP TOUT
NG O— 2 0 O rIFE TR
LU O] & o O ne
NEQ—1 6 LTy — T
vopO—17 LY ¥ 0 v
e Ol 8 a2 fa—r %1
clr0—A_8 1 p—0vss
1T 1 —f 10 ) e P
POOANTE O 11 Top View oy -
PECK Oea] 17 20 pewQ 17
NCO—it 17T 27 proe— O HL.
16 VG T3 18 M 20 25 32 T 34 2%

NEO-— 3
POAEO O
0351 O—wt =

PE Qr—ard

P61 Ot

PR Crerief 2

PEG Crr—tef

750 Cra—nd

41 Oea—ed

52 Ou—aftd

Fig. 16 CPU pPD7508G-519-00 {Control ASS'Y 1C1)

o L B S i S e (L R Remerks
= Pz 1T T DRT | Commectordd | | BAND | — | — | ON when MIC BAND is"H™.
3 RESET | | pE1T T T e Normally apen. Connected to VDD at reset.
5 CL1 | - Systemn clock frequency is determined by C1 and RO,
7 viD | Lithium CR2032 | © — | Connected to back up power supply via D1.
battery Pin 7 is internally connected to pin 33,
g | cz |1 - See CL1 pin.
(¢ [Nt | DRI0 Nat used.
1 INTO | D RI13 COI\(H&?K‘:;C;{ J5 H. l 1Z Detects operating vhitana change and determines back up state.
12 SCK [o] - ‘Connector J1 CK 0 — | PLL data sync clock.
MSM58232 19 CK V= Display data
MSMBEBZE 19 CK i - sync clock
15 50 a — | Connectar J1 DA Q - 1 PLL serial dala
 MSM58292 18| DATA. | | | — | 1| Display
MSMBEE20 18| DATA |1 | & serial data
161 P02 | D R3 Connector J& 5R T = | Detects TX and RX. RX —+ "H” _ TX ~ "L”
17 PEO Q Connector J2 . 4 0 | — | Dutpuls voice synthesization address 4.
8| PEI | O — Connector J5 | UH 0 | < | Band information.  UMF — "H"  VHF — “L" T
15 Pe2 9] - Connector J2 ] SR (8} - Voice synthesization start signal ouput , Positive pulse“at 50us, nominal.
20 PE3 Q - D3-08 1 - Cutpuls positive pulse for reading set information at reset
21 | P50 | | DR1G Keyhoard I5) REV, COM 8, COM B, and MR coxde input
2271 Ps1 1 | DR22 Keyboard O |77 | RPT, BAND UP, and BAND DOWN code input.
23 | sz |1 | DRZ3 Keyboord | | . 10| M., M5 V, MS U, and M.CH code input,
(24 | P53 |1 | DR24 Kayboard TS, VEQ AR, SCAN, and STEP code input.
5 | bio |1 | DR | Kevbewrd | | |0 REV  RPT, M, ond PSA codo nou, :
26| P41 |1 | DR | Keyboard e COM B, BAND UP, MS V, and VFO A/B code input. ]
28 | Paz | 1 | DR27 Keyhoa T T Ta COM 9, BAND DOWN, MS U, and SCAN code input.
_-55 ’ F'ﬂR | 8] RZE—BW Kr’yhonrrl . T {) T MH,M_&}-I‘ and STEP code input,
31 VSS - - " Connectar Ji - £, ’ GNDpin.
| Connectar 4| cpP TR - Encoder clock input.
| - Connector J1 ' H5C | Connected to BC1 via D2
— - —— g i - o ead e
ol - Cannector J1 BNl TS FLL data enable output.
o - MSM58202 AD } Display data - B
Q T MsMBB2e i enabla gutput.
8] - Connector J8 ATX O TX cantrol outpul.
!’10 I . D R2 M“E:onnr:r:mr gz ey ” Voice synthesization BUSY signa! inpul. "M during synthesization.
P11 i D R4 Connector J6 53 i — | BUSY stop squelch signal inputl. BUSY stop — "H”
3% I DR14 Connector J4 upD | - Encoder UP/DOWN signal input. UP — "H”
P13 |1 | URT Connector J4 BZ i T Voice synthasization ONJOFFE signal input. ON — "H"
P30 | O . 0 0 - Voice 7]
P31 Q - Connector J2 1 o U - synthesization
P32 Q - 2 &} E addresses
P33 |0 — ] 3 o=/ o-a
"BI0_ 11 | URG TR 1= IMICUPSWinput. ON - “L” )
P71 11 | URS Conneclor J3 ThN VTS MIC DOWN SW input. ON — B
P72 |1 | DR8 MR T [ T= TMICMA SWinput, ON — “H*

Notes: 1. Pins not specified must remain open,

2. Voice synthesization is an optional sub-unit.

Tahle 18 Function of pPD7
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vss (5

5
seriaLout [ 17 ]
cuocx T8 ]
roan (2]
o
=
e[

BU/RBD

SERIAL 1N I 8

o | |
e &) [ee
|cT:
£

OUTPUT DISABLE
BLANK

GRS

17 MSM58292GS (Control ASS'Y IC2)

__ | B SEGMENT OUT Note 1 Disola
PR - 15;

Hex. No.| RBI |zam e | d e t 3 Py

. . Lo e L LlL Lt | Noes
0 SR T O 0T C o
o N H H H H H + HojL :j
1 s lH e e e ol LT L |
2 . Ho[H|H L H | K L |H =
3 . H H H H H L L | H =
a . H H | H L LM iH -
o ol H o e e e s
6 vl H P H Ly H [ H R | R =
7 * H | W |l H [ H L L L L A
8 . WO H HiH |H[* =
g . HIH | H || Lw |H '3
A . H | H | H LIH [H|~A =

i

e | - L{L}HIiH]|R|H]|H =
c . H H L L H H H L -
i

] s H | LI H I IH | L n =
E . H H L LfH | HA]|H =
F . H H L L L | H H H =

MNotes: 1. H: Display state. The phase of this output is opposite 1o that of the COM pin

3. When BI/RBO is forced to logic “L™,
4. When FB) is set to logic L™, the feading 2eros are suppressed, |.e.. the continuous

autput.
L. Nondisplay state. The phase of this sutput is the same as that of the COM pin
Qutpul,

2. BU/RBO is "L" only when 1B is "L" and ali digits are O {blank display). When

BIRBO pin is forced to logic “H”, 0 is displayed at the least significant digit,
only the least significant digit blanks.

zeros, if any, at the most significant digit down are blanked.

4. Table 19 MSM58292GS function tabie

' ;g’ NZ::e 1/0 Sijg Part Name :.I:l G‘;Ii:ll Remarks
1 | 1M segmernt
2 } display
a [
5 - —
| 6 ) - LCD -
P70 N 10k segment display
B
g —.
- — GND GND pin
I - GND External clock is used; OSC is grounded.
T - " Connector 41 sCi | Connescted to 5Ci via D10,
| GND COM pin is used for input; OD is grounded. I
i VDo 1 Leading zero supprassion function is not used; BB1 is connectad to YD D.
| VoD - Displays all digits when display control pin is 'H'".
da
— Z;;
T 1k segment display
| Fram—
B 4b
Ac
B 2d N
I T—
(o] -— LCD 2g
3 r 100k segment display
47| 03
48 b3
50 | c3
62 a2 o
53 | ez |
54 g2 = 1M segment display
55 2
EE
12 Note: Pins not specified must remain open.

Table 20 Function of MEMER292G8
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CIRCUIT DESCRIPTION

g3

% ] saioin

R

a8 ] o
35

O

Top View

[az_Joratce)
["av ] entvzor
[_a0_] matn21y
R

14122731

[ 34 jorsiDT

(33 ] esioa)
[ 37 Justozs)
3] astozel
E 15(1927)
= s

81/ SEGMENT OUT Note 1

Hex. Mo, { RB! REO a b - d A r p Display
A I R AR It L] L L | Note3
p : §.{.,..‘é i B B B e o

0 E AT AT EEVIR VIR VIR AT R =

o W e Ll L !

2 - H H | h L | H |H L | H !
P e TN IRva BV VA % - 1 =

4 + | H H | H L L | H | H -

5 . H | H H | H L[ H | =

[ . H L H = H H H =

7 o e e el 7

____“8_ . H H H H H H H H =

e . H H H H | H Lol M H =

A . [ VR VI PR T (VR VR I 1=

B P TR T A VR VR T AT Y =

c P VI "R T T I VIR BT I I~

o} . H L {H |HI|HIH H =

E R e LM |H H =

¥ . H H L L H H H F

) Motes: 1. H: Display state. The phase of this output is opposite to that of the COM pin
THEIHEEEEEHE -
43 5Z%c80hzskLBEq L+ Nondisplay stata. The phase of this output is the sarme as that of the COM pin
> 0 2 2849 >¢gu = o 5 output,
2 E d 7 I i ) 2. BI/RBO is "L" aonly when RB1 is “L" and all digits are O (blank display). When
ﬁ b BI/ABO pin is forced to logic “H”, O is displayed at the least significant digit.
3. When BI/RBO is forced to logic "L", only the least significant digit blanks.
Fig. 18 MSM5829GS (Control ASS’Y IC3) A. Whan RBI is set to lngic "L", the leading zercs are suppressed. i.e., the continuous
zeros, if any, at the most significant digit down are blanked.
4. Table 21 MSM5829GS function table
O AT (7 4 PartName  |PN | PR iig | P Remarks
ENBEE - ) VFO B display ]
2 D2 8 7 Mermaory channel 8 display
3 D4 B 9 Memary channel 9 display
7 on [¥] Memory channel 10 display
8 | DO |, B LeD & 1, [ |coMchamels diply
g o9 S Memary scan state display
10 D8 - Repeater shift — (minus) display -
1 D3 SimP Repeater shift SIMP {simplex} display
12| D2 9 COM channel 9 display ;
13 ]} + Repeater shift + (plus) display
5| vss | - GND GND pin
16 osc | h R18 and C% determine liquid crystal clock frequency. )
21 | vDD | | Connected to 5Ct via D10, B o
23 [SELECT| 1 GND ) Flag ON is selected; SELECT is grounded.
24 | ABI | | voo | Suppresses leading zeros in 7-segment display.
25 | RESET | | VDD N Hesels internal shift register [or serial data input. Normally "H™.
26 COM o] IR?,»GEST_.“M\ | - Liquid erystal clock for level meter
o[ 027 || L 41 [Memory channel 7 display
31 | D26 ) Mamory channel 6 display
a2 D25 L Memory channel 5 display B
33| D24 Decimal Decimal paint display '
pomi
D7 i Memory channel 1 display
_Q&_ L ..f.iQMHZ display
D22 Memory call state display
D21 Memory channel 2 display o
D20 Q - LCD | Memory channel 3 display
D6 : Memory channel 4 display
BIE I ER A30MHe display .
“Di8 T a TAOMHz display T
D17 | susy BUSY display )
DI6 ONAIR [ON AIR display
D5 F STER STEP display
oiE = hen TR F
D14 [ A v A display o B

Note: Ping not specified must remain open

Tahle 22 Function of MSMLB29GS
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4 L
15 s | Cext ] S8 T 0sC
O

————on———

; 16
13
{380, Chividee COMMON
Ve To nthe
I et |
I |
I Protection = EXCLUSI |
L VENGR
vorre q)lw—j ﬂzinmmic.n ] |
2t Y] 1 T %:)D—ﬁl) ouTz2
- I+
VIN Hullar - |
{ "
+ ?
|
19 VR max 1 = ‘
Vi max Bufter J | E : :
I I +2 !
I - DO—(PO\I'H
i R =
20 . 221 ono
Vi m.m#)—.. VB min : 3

Fig. 19 1R2429 block diagram (Cantrol ASS'Y 1C4)

No | name ro | ful PartName R | Pin g o Remarks
5 s8 8
T se ] &
! R 55 __ o B LD 5 Level meter sogment output
| L8 54 4
: 10 s3 3
; 1 82 2
12 S I 1 J
! |15 | BiAS - _ _ ' Prevents C12 oscillation
16 C — GND L External clock is used; C is grounded.
.18 VCC 1 - i Conneclor J& 8C2 ! B8V power supply
19 | VREF-MAX B ' ’ Determines level 10 voltage value,
20 | VREF-MIN T GND I Determines level 1 voltage vatue.
21 VIN ) DRZ21 Connector JG M I Meter input {DC)
E GND - TTUGND " GND pin
-, Note: Pins not specified must remain open.

fahle 23 Function of IR2429

PRECAUTIONS FOR HANDLING GALLIUM

ARSENIDE FET'S Work tabie Conductive panel
The gallium arsenide FET (3SK97) used in this ‘device is

easily damaged by static eleciricity. Take careful note of f\.

the following points when soldering and handling this '

device,
1. When handling this FET separated from the radio, make
sure to first discharge yourself to ground.
2. Use a grounded-tip soldering iron.
_ 3. Ground the FET while soldering-in.
! 4. Cover the work table with a conductive, greunded panel
lo insure an adquate static discharge path.

Ground .
Ground-tip

. . soldering iron
Conductive wrist-strap

(to ground the technician)

14




CIRCUIT DESCRIPTION

LITHIUM BATTERY (W09-0323-05)

ACCESSORY MICROPHONE

(T91-0327-15) W type _

TW-4000@

SPECIFICATIONS
PTT UP DOWN  VOICE NONLOCK Mic
Mode! and Efficiency (E (_[) (g 1 Jon .
Model CR2032 \’
. y D3 D4
Nominal Voltage 3V D2
Nominal Capacity 170m Ah - S
Discharge Stop Voltage 2.0V [E
Dimensions Diameter 20.2 mm __w B
: ot %1 ¢
High 3.2 mm « la |5 | tosk  rock 13 =
Weight 3 E A (B [ w MRoBMDEIS :
BACKUP BATTERY REPLACEMENT PROCEDURE ' © _ >l !
Di~4 | 151555

Replace the backup bettery as {ollows:
1. Remove the 3 screws from each side rail. Remaove 2
screws holding the front panel to the chassis.

(T91-0331-05) M1,M2,X type
(T91-0333-05) T type
3 MIC HANGER

Pull the front panel slightly forward {3cm}. YEL
2. Disconnect the connector 1o the Conlrol assembly,
Disconnect J1 and J3 on the PLL unit to make dis- Ly il
assembly easier. ? OOWN
3. Quickly desoider the battery  Carefully remove the RED

battery so as not to damage the adjacent components
¢ or wiring.
% . Check the polarity of the battery.
install @ new battery and solder the + (positive) lead
first.

p——

PTT

_Jll
3y
S

5. Reinstall the connector previously unplugged in step 2,
. then turn the power ON.
6. After resetting, solder the — (negative) battery lead. Shield
7. To reassemble, reverse steps 2 & 1.
WHT
Cushion v}
: — {F20-0520-04)
Q ; (T91-0332-05) K type
2 Saldnr . e Lraoa7
) . A3.58BMHI X2 |0OPF ct
- terminai - 1 % I;-- -9 ,Rn% LAT 25v ce
i-'iS‘ b — 1_ I “ I e
5! :} Tone tevil odjusiment + W ﬁf’ 50V
= _jTone ! G A Y
Soldet B |- 1—--¢-{|--4' e €2 T—'M—I-"J\Ff-f\.--
\ 5 - 14 Lo PR UL N T
+ terminal e ar ATR SFE PO 2ac2ER
first J {13 Y S — ,,},,; R S _f::f
- | N _3__ R —_— 3 C_Ex : :
— | S X
Cushion N 1of & f_{g{i R2 a7k 220 2scasers) : §
(G13-0671-04) e Hs HE z e misss |, - Ik H
1, I 1 lesrem sl ar L il
e o] Ufshagion |- i
5 I
—— Resel terminal BT T i =3 Facasaiel i I [ Pl
X « Mol o H RIt 1
[ H oo % = i
Short with screw driver X1 KMFCI001S-CSA - AR My-13 il
; Short lead (1) XpommEewolscese P
- / I
/;;/; : -.\_\"\_\ - RED L
s e
l/) 7 \“\ /i WHITE
I
; e SHIELD
Long fead (=)
| T
A . ~
s )
) 15



1 W-4000A
PARTS LIST

CAPACITORS @ Rating voltage |
CC 45 TH 1 220 Tnd
I I S wied . . . .
b2 3 a4 5 5 st Al Blelp el Flolulalxkly
= lype . ceramic electolytic. el 4 - Vollage rafing word
= Shape . round square el 5 = Value

Temp conllicien 6 = Tolerance ] 1.4 1.2% 1.6 2.0 2.5 115 40 5.0 6.3 8.0

1

2

3

@® Temperature coefficiant

! i} 125 16 i Lo S 50 63 | 80X

Tt Word ¢ | [ R’ g T i d . .
e . B 2 00 125 L0 |20 | 250 {5 | a0 | 50 |30 | a0
Color % Black | Re Yo 3 Blue | Viole ) T — B
| o 2k | fed [Orangej vellow | Green | Blue | Viales 311000 (1250 (1800|2000 2500 (3150|4000 |5000 |6300 | 4000
ppm/ C [y ~ B0 | - 150 220 330 470 - 750
®cC it t
ccas apacitor value 103 =001uk
2nd Word G H J K l,—] L Color % 010=1pF
— : 5 220 =22
ppm/ C 230 60| Y120 £250| ¢ 50(]] 100=10pF / ¥ i\
Ist number | Multiplie
Example CCASTH = —470 £60 ppm/°C I 101 = 100pF 2nd number e
® Tolerance 1 FPO2=1000pF =000tpl
F Cude ¢ D G J IK M X 1 /. P No code {
e S . H S . — e P e
%) FO25 205 £2 1 25 | 410 220 | + 40| 4 RO + 100 e 0uF 10~ 4 50
Less
200 =20 =0 | o 47KF - 10~ +75
Less than 10 pF Symbol Destination
Code 8 I C b ¥ G K usA,
: w Europe
{pF) 0.112£025 205 %1 +2
T Britain
Abbreviation [ i Abbreviation M Generai market
Cap Capacitor J M Myias Resistors not listed in this parts list are ;
[ Ceramic |r 5 Siyren standaref, fixed carbon composition, ER
E Electralytic i 7 Tantalum 1AW or 1/8W !
MC Mica ! The resistance values, in ohms, are ind-
- cated on the schematic diagram
N @ New parts ;
SEMICONDUCTOR A 1 Please note that parts are sormetimes not in stock and it takes much time to deliver. ]
Name WE(;&S Pari Mo. Namae ,,,'j:\,._,, Part Mo. Nama ,,:?L_,. Part No,
Diode NGO TR 25A1012(Y) LCcD N | FTS-1215B KM,T
TMAA48 2541015(Y) N [ FTS-1215C W, X
1515565 25C460(B) Power module N | MB7720-H K,M1 {ﬁg
151587 2SCA96(Y) N | MB7729-L. M2, T, W, X
152588 25C1775(E) MS57737
185101 25C1815(Y)
BAZAAA 1SC1823(0) Ic N | {1R2429
N | MA1GS 25C1959(Y)
N | MABBS 25C10286 N | KC-1010 i
MI301 25C2240{GR) N | KC-1020 i
MI303 N | 25C24067TS { ;
N | M1a07 25C240711) MB3712 i3
NDAB7C1-3R 25C2488{Y) MB3756 i
U168 25C2538.22-A MC145166P :
25C2603(E) N | MSMBEB29GS
Vari-cap 152208 25C2671{H) MSMB8292GS i
1SVEQ ;
ITT410 FET 25K30A(0) NESS5F T,W i
25K125 NIM78L0OBA
Zener diode WZ-061 25KT192AIGR)#N
XZ-085 T,W N | TC4013BF :
XZ-064 T,W 3SKT74(L) N | TCAQ30BF /!
XZ- 117 N [ 3SKQT7{Q2) ) g
35K92{02) uPC4R58C
MO 3ASK1140Y) N | uPD7508G-518-00 l
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PARTS LIST

TW-4000,

Fart No, 1,“?‘,’“ Description l el No. Part No,  [.fo Description Ref. No.
TW-4C00A GENERAL G10-0827-04 Cushion B
G13.0671-04 | N |Cushion Control ass'y
AG71.0947.02 N | Case (upper} G130681-04 | MNa|Cushion A
AC10048-02 N | Case {lower)
A130637-04 Na | Sub frame (A} Encoder side H01-4483-G3 | Na | Packing carton (inside} K, M1,M2 W, X
A13.0638-04 Na | Sub frame (8) MIC side H01-448G03 | Na | Packing carton T
A13.0639-02 N | Mounting angle ass'y  Accessory H10-2571-02 | N | Packing fixture
A130642-05 N | Frame H12-1325-03 | N | Cushicn
H12-1328.04 | N | Cushion
BO5-3714-04 SP grill ¢loth H12-1334-04 | Na | Cushion
BOG-0725-04 N | Grill cloth {A) x 2 H25.0028.04 Protective bag  Plug, Fuse, Seal
BOL-0726-04 Nt Grill cloth (B) H25-0049-03 Accessary bag
B05-072704 N | Grill cloth {C) H25-0078.04 Frotective bag  MIC
B05-0505-18 MNa | Kaey case  Control ass'y HZ25-010304 Protactive bag  Cord
BO7-0840-03 N | Bide escutcheon x 2 H25-0106-04 Protective bag  TwW-4000A
B11-0417-08 N | Light guiding plale Control ass'y
B30-0826.05 Lamp with cap x & Control ass’y JOZ2.0022 05 Rubber foot » 2
B42.178604 N | ANTseal x 2 Accessory J02-0416-04 Faot Accessory
B46-005H8-10 Warranty card K 4189137408 N | LCD hoider Control ass’y
850-4041-00 Mo Instruction manusl M1M2 X J21.2676-04 Foot mounting hardware x 2
850-4042-00 Mo Enstruction manual T J21.2717.14 & | 3P mounting hardware
B&0-4068-00 N | Instruction manual w J21-271804 | & | Lead helder x 2
B50-4069.00 N [ instruction manual K J21.2784.04 | Ne | Capacitor mounting hardware
J425-3164-05 Flexible PC board  Conirof ass'y
CCABSLZHOA0C C ap 500V C0o3 4289-0407 04 N | SWouide AxB
CC455L2H1504 C 15F 50OV coz 429-0408-04 N | SWyuideBx 6
J32-0768-14 [N | Round boss x 2
CKAGF1H1037Z C 0.Mm C0Di J32-0770-04 N | Bound boss x 4
J32.077104 [N | Angle boss x & Accessory
C1.0112.05 Cap. GO0 x B Co4--09 J41.0024-15 Cord bushing
JB1-0407-05 Nylon band x 17
EQ4-0703-15 UHF type receptacle x 2 KMIM2,X 1 J1.7
£04-0100.15 UHF type receptacle x 2 W Ut K21-0770-03 | N | Main knob
£04-0151-05 N type receptacie T™™W [J2 K23.07568-04 [N | Knob (A) AF
£08-0471-05 4F socket J3 K200777-14 | N | Knob (B) S0OL
£08.0771-05 s | Mini cannector 7P Control ass’y
£09-0471-05 4P plug Accessory NOS.0008-04 Round screw x 4 Angle
£11.0403-05 Phone jack J4 NOZ-.0256.05 GND screw
£12.0001-16 Phone plug Accessory NDS-0632-05 Tapping screw (A) x 4 Angle
£23.042705 GND lug. NOSOBA708 | N | Tapping screw x 8 Control ass'y
£23.043404 N[ GND terminal N14-0510-04 Flange nut x 4 Angle
£20-0428.04 Terminal x 3 Controf ass'y N15.1020-46 Flat waster x 2
£29-0436-08 N | tntar connector A x 2 Controf ass’y N15 1050-46 Flat washer x 4 Angle
£25-0437-08 N | Inter connector B Controi ass'y MN15-1060-46 Fial washer x 4 Angle
£79.0438-08 N | Inter cannector C Control ass'y N16-0060-46 Spring washer x 4 Angle
£28-0439-05 N | Relay terminai N17-1026-46 Tooth washer x 2
E30-1688-15 DC cord  Accessory ! N17.1030-46 Tooth washer x 3
£30-173205 N 1 DC cord ass’y with BA fuse a5 N3Z.2004.46 Flal scraw = 3 Control ass'y
£40-3007-05 a | Mini conneclor 2P Control sss’y N32-3006-46 Flat screw x 8
£40-3008-05 & | Mini connector 3P Control ass'y N33-2605-45 Round flat screw x 5
£40-3008-05 a | Mini connector 4P x 2 Control ass'y N33-3006-45 Round flat screw x 6
F40-3010-05 a | Mini connector 5P Cantrol ass’y N33-3008-41 Round flat screw x 6
E4D 3013.05 & Mini connector 8F Control ass'y N33-401841 | N | Round flat screw x 4 Angle
N35.2004-46 Bind screw
F05 802105 Fuse 8A  Accessory N35-2005-46 Bind screw x B
F11.0826-04 Na | PLL shield cover N35-2604-46 Bind screw x 2
F15-0649-04 N | Shadow mask shoat x b N35-2606-46 Bind scrow x 2 W
F19.0625-04 mask seal N35.2608-15 Bind screw
F 20052004 Cushion Coniral ass'y N35-300516 Bind seraw
N35.3006-41 Bind serew x 4
GOzZ0505.05 Knob Fixed spring N35-3006-45 Bind screw x 2
G02-0520.04 GND spring N35-3008-46 Bind serow x 10
GO20538.04 N § Final GND plate N35-32008-16 Bind screw x 27
G140-0610-04 Cushion A x 4 NB7-2008-46 Self tapping screw x 2 Conirol ass’y
17
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TW=-4000A

PARTS LIST

Part No., ,,\‘.-t.','gs Doseription Ref, No. Part Mo, ,j;',‘hs Description Rel. No. Q'
NET 3006-48 Self tapping screw x 2 E40077.3-05 N&E Mini connectar 78 1
NB89-3006-15 Bind tapping scrow x 3
MN&Z-3008-45 Bind tapping scraw x 2 R239401.06 N | Pot. with SW VR1,57 i

10k {A}, B0k (B}

8540-2445.05 N Push switch {lock) x 2 MIC- MR,

BAND  TW RE2.015006 Short jumper i
$AN.2446-05 | N { Push swilch (nonlock}  MIC-VOICE

W 531-1408-08 N | Slide switch BZ 56 1

550140805 Tact switch x 2 MIC-UP . GOWN S40-2443-05 L E N | Push switch DIM T 51-4 4

M1 M2Z2TWX D.L.OCK, TONE, HI/LOW
580-0407-18 Rubber switch Control ass’y 340-2443-05 N | Push switch  K,M1,M2,X 5134 3

DIM, TONE, HI/LOW
TG7-0209-15 | N | Spesker $40-2443.05 N | Push switch W S1.24 3
T91-0327.15 | N | Microphone  Accessory W NIV, D.LOCK, HIJLOW
TO1-0331-05 Microphona  Accessory  M1M2X S40-2444.05 N | Push switch  K,M1,M2 X 525 2
T91.033205 | N ] Microphone  Accessory K V.RCL, F.STEP
TO1-0333-05 | N | Microphone  Accessory T S540-2444.05 N | Push switch w S35 2
TONE, F.STEP

Ww02-.0336-05 [N | Control ass'y K M1 S40-244405 N | Pushswitch FSTEP T 55 1
WO2033705 { N | Control ass'y Mz
w02-0338-05 | N | Control ass'y T wi2.0332-05 N | Rolary encoder 1
W02-033905 | M | Coniral ass'y w
Ww02-0340.05 | N | Control ass'y X
WO02.0341.05 | N | Display Control ass'y  KM1M2ZT X
W02.0342-0% | N | Display Control ass'y WX PANEL ASS'Y {X41-1500-11.-51.-61) 11 K, MT,M2 X
W0Z-034305 | N {Control  Control ass'y K.M1 o -61:T -61: W
W02-0344-06 | N | Contrel  Control ass'y M2 AZ0-2479-02 N | Panel ass'y K,M1,M2, X 1
W02.034505 | N | Control  Controf ass'y T A20-2480-02 N | Panaf ass'y T 1
W02.0346-05 | N | Control  Controf ass'y w AZ0-2481-02 N | Panel ass'y w i
W02.0347.05 | N | Control Controf ass'y X AZ1-0751.03 N | Ornamental panel 1
Wwi(0.0323-05 Lithium battery CR2032 Caontrol ass'y

- 310 0653-04 N | Froant gisss i
XA41-1490-11 | N | Switch unit K.M1,M2,X £10-0656-04 N | Display glass 1
X41-1490-51 | N | Switch unit T £11-041602 N | Light guiding plate (A) 1
¥A1-14990-6G1 N | Switch unit W BA3-0602-04 N I Name plate K, M1, M2W X 1
X41-1500-11 [N | Panel ass'y K, M1M2,X B43.0603-04 N |Nameplate T 1
X41-1800.51 [N | Panel ass’y T
X41HB00-61 [N | Panel ass'y w GO1-0818-04 N | Coil spring Knob &
X44-1520-11 NOERX-TX umit K.M1
KA4-1520-21 N | RX-TX unit M2 X 429.0407-04 NS guide & 8
X44-1520-51 N RX-TX unit T,W J29-0408-04 N | SW guide B 6
X45-130001 N A30 Final unit M2, 7.W. X
x45.130011 | N | 430 Final unit KM K27.0436.04 N | Push knob (A} K,M1,MZ,X 2
¥45-1310-01 t N | 144 Final AVR unit TW TONE, V.RCL
Xa5-1310.11 [N | 144 Final AVR unid KMiM2X K27.0436.04 N | Push knob {A} T W 2
X50.193000 | N | PLL unit M2, T, W, X ) TONE, D.LOCK
XE0 193011 | N | PLL unit K.m1 K27.043704 N | Push knob (B} HI/LOW 1
X52:1250-50 { N | Tone unil T K27-0438-04 N | Push knob {C) F.STEP, 2
X52.1250 61 1 N | Tone unit w Ol

K27-0439-04 N | Push knab {D) UP DOWN 2
K27-0440-04 N | Push knob {E) A/B, MR 4
B M.CH, PR.W
K27.0441-04 N 1 Push knob (F) M SCAN 2
K27.0442:04 N | Push knob (G} CALL(BY), 6
MS IV ULREV . OFFSET
Part No. “k] Description l Bef. No.  [o'iy] | N29-0307.04 M | Stopper ring A Knob ¢4 5
211 K,M1,M2, X

SWITCH UNIT (X41-3490—11,-51,—ﬁ1\\) 51:T -61:W N
€O1.0475-05 ML G022 2.3 2
C91-048b056 ML 0.00% C1 1
£06-085305 AP matal sorker  MIC !

E40-0274.09 [ NA | Mini connector 1
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TW-4000A
PARTS LIST

‘j;\\ (Q Parl Ne. Irr::,:z;,' Description | Rel. No, iO‘lv Parl No. A Description Hel. No. 'ty
.F
' -1 KM COB2ZMTHI0AK ML 0.1 c166 ]
RXTXUNIT (X44-1520-11,21.-51) 31 im2,X -51: T,W COO2MTH122K ML 0.0012 €179 1
C05-(030-15 : Ceramic trimmer 20p [ TC7 8 2 }|cogamiHIg2K ML c.o018 C163 1
C056-0031-1B Cerarmjc trimmer 10P TCs 6 2 COU2MIHZ22K ML G.0022 C1571 1659 2
C05-0067-05 Cerarmic trimmer 25F T3 t CO8ZMIHZ23K ML 0.022 C137,140,180,02 4
C05.0308-05 Ceramic trimmar 4P TC1.24 3 CO82ZM1TH332K ML G.0033 C154 1
CO9ZMTH333K ML 0.033 C174 1
CCASCHTHOI0C C 17 10,33 2 CO92MTH393K ML 0.032 C49,52,152 3
CCABCHIHD30C C o T.W C25 i COa2MTHBIZK ML C.0082 cig2 1
CC45CHTHO40C C 4P K,M1 M2 X | C25 1 '
CCABCH1HORSBC C 065FP Ch891929798, 1 6 CS15E1A00M T 10 10v C143 1
134 CS1BE1VOR1TM T 01 35V C163.170 2
CC45CHIHOSB0D C (513 12,44 2 CS1BE1VR22M T 022 35V C183 1
CC4bCH1HO70D c JP c117 1 CS15E1VR4TM T 0.47 v C181 1
CCABCHTHOB0OD C 8P C36,56.72 3
CCASCHIHI00D C 10F £16545 2 Con0820056 E 470 16 Ci64 1
CCASCHTHIREC C 156P C9.64 2 £O0-0840-05 E 10 168V c21 1
CCASCHIH1B0J c 18P C34,102.108 3 c8t011505 C 00022 (5P} c125 1
e CCA5CHTHZ20 c 2zr £38,50 65 3 ||cer-013108 c 001 (5P C14.17,28,2031, | 29
) CCABCHIHZ704 c 27P c13z 1 3741424851,
CCA5CHTHE30) c 33 c11,24 2 57.60.83.104.
CCA45CHTH380S C  38P CES 1 110,112,115,12C,
CCASRH1IHO30C C 3P Ce9 1 131,135,148—150,
CCARBRHIHT1204 < 12P C23 1 167,168,784 ,188,
CCABRMIH150) C 15P 2y I 190,191
CC45RH1HZ220J c 2zr C28 1 C51-0432.05 C  220P cizg 1
CCARSLIH101] C 100P C358,13,18,61, | 14| [co1.0457-05 c 0.022 C47.,130,133 3
63.67,71,74,77, €91.0479-05 ¢ 150F €129 1
70.80,157
&\ CC45TH1H020C c 2F €89 95,106 2 E04-0154-05 Coax. connectar B
CCas5uJ1HO40C c ar ciz7 1 | |E400273.05 N& {Mini connectar 27 5
CCABLITHOGOD C 6P C83.86.100,106 4 E40-0373-06 Na | Mim conbector 3P 3
CCA5USYHO80D C gP 192 1 E40-0473-05 Na | Mini connector 4P K,M1T,M2,X 2
CCA5UJTHI 204 ¢ 1ZF C126 1 E40-0473-05 Na | Mini connector 4P F,W 1
CKI3EFIHI0D2Z Chip cap. 0.001 c2 1 E40.0573-05 Na | Mini connector §P 1
i CC73ESLIHI01Y Chipcap, 100P C1.193 2 | |E40-0873.05 Na | Mini connector 6P 1
CEQAWIATOM E 100 1oV C147,165172 | 3 ||| 10.0300.05 DEM coll L1011 2
CEOAW1AATOM E 47 10V C142162,176 | 3 ||| 20.0503.05 (FT 455kHz (a2 1
’”__ CL0AWI1CI100M E 10 18V C40,84,123.168, | 5 £ 30.0519-05 N |IFT 455kHz L31 1
. I L31.026705 ANT coil 144 MHz L34 2
; ‘y CEQaW1C220M E 22 16V ci41 1 L3720657-05 N 0SC coll : .27 1
CECAWIHO10M E ] BOV C186,160 2 L34.-0452.05 Coil 3g6T L5 1
CEQAWI4ZRZM E 2.2 HOv C178 1 L34-0602.05 Coil 6¢4T L26 1
CEQ4WIH3IR3M E 3.3 5OV Cla4,14% 2 L34.0907 05 Coll 454 2 14T L16 1
CEOAWIHARTM E 4.7 BOV CB2.118.146.171 1 4 1.34.0911.05 Coil 45¢ 1T L17 1
CE0AWTHR22M =022 50V co ’ " {L34-1035.05 Cail 3¢ 1157 L12 1
CEQAWIHRATM =047 B0V Ciss ' | |L3a-1041.05 Coif 4p 2.5T L1415 2
. 05 i
CKASBIHI02K c 000 C4,6,7,16,19,20, | 48 fgﬁ:gg?g; N gg:]{ gﬁ'z; (0571 E;B :
22.30.32.36.43. "11L34.1068.05 N |Coil 3p 35T 05T) L1 1
46.53.50.60,62. L34-1069-05 N ICoil 3 35T {0.5T) {113 1
?gggg?;g—?—g{% 1.34-1070-05 N [Coil 4.5¢ 6T (1 1/4T) L24 1
901q4’10’1 103 ‘ L34-1071-05 N |Coil 4¢ 46T (2T} LG 1
~ ' : L34-2038-05 Tuning coil QSC,IF | L7.28.29 3
07,109,111,113, . .
114 116.119.121. 1.34-2045-05 Tun!ng CO!l |F L9 i
122.124'163 169 L34-215705 N Tunfng coil IF L8 i
' ’ ' ! 1.34-2158-0% N i Tuning ¢oil T 144 |L20-23 4
173,175,18B7,189 -
; LAQ- 102112 Ferri-inductar 1mi L30 1
CrARBIHIZ1K C 330P C136 1 o
) . L40-1517-14 Ferri-inductor 150uH L35 1
CKABBTHATIK C 470P {ChA186G 2 ..
k", CKASF 1H1037 c ool Cay 1 140.2201-14 Fmrlr-?nductor 22uH LB 1
L40-3391.14 Ferri-ingductor 3 3uH L19 1
COOZMT HIOZK ML 0.001 139 i 140682504 Fearri-inducior 6.8mH 133 1
A COYZMTHI03K ML 001 C155 1
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© TW-4000A

PARTS LIST f

| Part No. ks Dascription Ref. No. Q'ty Part No. ek Description Ref. No. Qty i
2 024105 N | MCE YE1 2 iA Ro2-011805 Resistor g.a4752 R1 1
L72-0316-05 Caramic filter CFW4s5E | CF 1 .
L 77-0987.05 N | Crystal 15.66MHz2 X1 1 |1 R920150-05 Short jumper 2
L75-0446-05 Ceramic discri CFY45RS | CF2 1
£ 70-0468-05 Helical block 144MHz | HBIC) M2, T,W,X | )
L700471-15 Helical block 430MHz | MB(B} M2,7,w.X | 1A : 01T W
L79-0494-05 N | Helical biock 430MHz | HB(A] M2,T.w,X | 1] | 144 FINAL AVR UNIT (X45-1310-01,-11) 43 0 ¢ m1 M2,X
L79-0495-05 N | Helical block 430MHz | HB{D! Mz, TW,x | 1A . SRLLTLAE
L79-0496-05 N | Holical black 430MHz | HBIE) M2,T,W,X {14 CCABCHTHORSE c 058P 16 !
1.79-0483-05 Halical block 144MHz | HBICT KM1 1a| | CCABCHIHOIOC € " €13 1
L79-0615-05 N | Halical block 440MHz | HB(A) K,M1 1A | | CCABCHTHISN) € 5P c8 !
L79.0616-05 N | Helical block 440MHz  {HR(B) K M1 14| | CCASCH1HIZ0] ¢ 3 o !
L79-0617-05 N | Helical block 440MHz | HBID) K,M1 1A CC“E’SUﬂ‘géJ c  100p cin !
L70.067805 M | Hefical block 440MiHz | HBIE} K,M1 14| | CCAGSL2HOBOD ¢ ®F 500V 1 CB !
CCABSLZH100D c 1P BOOV | C1§ 1
N30-3004-46 Round screw | 1|ccassizHion C 100P 500V |C1Y 1
NB7-2606-46 Seil tapping sCrew g ||CCABSL2H150) c iBP soov  1ci0 1
CCABSL2H220) c 2P 500V |C18 1
R12.2410-05 Trim. pot, 5k {3} VR2 1 | |CCaBSL2HZI0) ¢ 27p 500V IC12 ! (
R12-3434.05 Trim. pot. 10kS {3) VA3 7 | 1€C458L2HI30) c 33 s00V (C14 ] !
R12.4411.05 Teim pot SOKSE (3) VR 1 | |cEOAWICTOOM E 10 16V C1.37.45.47.48, |10
55,57,50,64,105
N 9 R92.0150.05 Short jumpar  K,M1,M2,X 3 gigimggm ‘E ;go ;Z:’; 83250 f
H R92.0150-05 Shart | PoTW 2
* . ort lumpe CEO4WIEDTOM E 10 50V |C106 1
CEGAW1ER 10M E o1 5OV ci03 1
y ] CEQAW1TERATM E 047 50V c102 1
. -01: X
il 430 FINAL UNIT (X45-1300-01,-11) 91 METWX | cragarnion ¢ 0001 C24.7.37,19-21 | 25
i . 23-025,28.28
3 coasciiHozoc | |Co 2P €20 1 31_35 32'_4'2
At CC4BCHTHOBOD C 6P _lcis 1 c3 61 ot )
o CCABCHZHORSC C  05P 5OV c11 1 ol
Rt Egiggf{;ﬁggg‘é E Zg Zgg:’, (6,11; 1 CO9ZMTHI03K ML 0.0t €104.107—-108 | 4
| CCABCHZHI00D c 10P 500V c12 1 1 can.0820.05 E 470 .y 80 67 5
i CC4BSLIH101 c 1oop 18,19 2 | | cao-0880-05 £ 10 2BV |Ca 1
i CCABSL2HO20C c 2P 500V C23-75 3
~90-0861-0 v
| COARSLIHO300 o ap OOV 80 5 | 169 0861-06 E 22 18 C27.30 2
| C9t-N131-05 c 001 (5P £5,22,364344, |16
| .
46,51,52 54,56
gt CKABBIH102K c  oom 1.6 2 DS
o ¢ 58,53.6566,101,
CO0-0861.08 E 22 16V c2.A4 2 e
CK73EF1H102Z Chip cap. 0.001 £35.17,21 4 i .
CC73ESLIH1011 | N | Chip cap. 100P C16.22 - £23-0046-04 Square mrml{'tal 4
. CM73E2H040C Chip cop. 4P 500V C7 \ 1 E31-2166.05 N | Connector with cable iRA 1
! . L E31-2167-05 M | Cable with 1erminal 14D 1
CM73F2HOG0C ap. 5P BOOV c10 1
Chip cap ° £31.2170:05 Jurnper wire 10
) _ E31.2087.05 NA § Cable with terminal (B) 43D 1 E40-0273.05 & | Miny conneclt(o;an'Mz X 3
H £31-2090-05 Na | Cable with terminal {A} ARA 1. B L
‘ £AD-0273-05 a | Mini connecter 2P T W 1
J31-0503-05 Na | Beads 8 £40-0373-05 Ne | Mini connector 3P 1
K,M1.M2,X
{34-0004.05 Coil 369.5T L1 1 E4AQ-0373-06 Na | Minj connectar 3P T,W 3
’ j L 34-106105 n | con 3e2T L7 1 E4Q-0473-05 N4 | Mini connector 4P 3
4 L34.4039.05 Coil 4¢1.5T L5 : | |£40:0573.05 Na | Mini connector 5P pd
L34.1064.05 N | Coil 302T Ly 1 E4A00873-06 Na | Mini connector 6P 1]
L34.1072-05 Ml Coil 36027 L3 1 E4R-0873-05 Na | Mini connectar 8P 1
Il-g:lg;; gi : (éo.l: 2‘:?; Hal 1::61 1 F20.0014.0% Shoulder washer Q2
10,1087 14 F:rlri;indl)cl'or - P . ||Fo081605 Insulating sheet Q2 1
7 L150016-08 Choke transt. T1 1
! R12.0422-05 Trirn, pot. 10062 (8] VR2 3
- . R12.5408.05 Trim. pot. 100k () VR T 1 sz 002508 Chokecoit 13wl |LB 1
i b 1.34.0438.05 Choke coil  0.04ub 112 1
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TW-4000A
PARTS LIST

An-

'l Part No, yenks Description Real. No. [y Part Na. i Description Ref. Mo. Q'ty|
! 134-0951-05 Coil 442.5T 1.1 1 Cr45B1HINZK C 0.001 C36,89,11.26 22 |
L34-0853-05 Coil 4¢3.5T Las 2 40424448,
L£34.1065-05 N | Coil 493.5T L3 1 58 .60,685,67,70,
1.34.1066-05 N | Coil 463 5T L8 1 71.75,99,102,103.
LA0-1001-14 Ferri-inductor 10uk L7 t 12
CQOY92M1HZ223K Ml 0.022 c92 i
N30-3004-46 Round screw 2
N30-3006-46 Round screw 1 CS1BEI1C2RZM T 2.2 16Y co0.8t z
' Cs1 5E1V‘OH‘IM T a1 38V cio7 1
R12-0424-05 Trim. pot. 10082(B)2 | VR2 ] CS1BETVR22M T 0.22 35v C106 1
R12-0425-05 Trim. pot. 500§t(B)2 | VR 1
R12-1413-06 Trim. pot.  TkX(BI2 VRS ] CB1-0131-08 C 0.0% {59 ©4.5.7,19.23, 19
R12-1418-05 Trim_pot. 3k§HB}I3 VR34 2 27-29.31.33.73,
R12-3434-05 Trim. pot. 10k§EBI3 |VR7 .8 2 78 82--85,87 88,
R12-5410-09 Trim, pot, 100k82{BI12 | VR 1 95
Co1.0456-05 C  0.047 C46 1
e RCO5GFZH161Y Solid 1B0§1 172w R7 1 CY1-0457-05 C 0.022 {SP) Co4 98,101 3
RS14AB3A010) MF 10 1w Ri1e 1
[\" RS14AB3IA220] MF 2252 W R20 1 E31-2168-05 Na | Cabste with terminal 4L 1
J RS14ABIASRE] MF B.EQ W [13 1 E31-2189-05 N4 | Cable with terminal 431 §
E40-0373-05 & | Mini connector 3P 1
R82-0G150-05 Short jumper 10 EAD-0473-05 A | Mipj connector 4P 1
E40-0673-05 A | Mini connector 6P 1
.19-0308-05 Wide bandwidth transf. LB 9 2
.00 : M2, T, W X L32.0624-05 OSC coll 144VC0 L4 1
PLL UNIT (X50-1930-00,-11) 11 K M1 L320626-08 0SC call 430VCOD L5 T
C0B-0030-15 Ceramic trimmer 20P | TC1 1 1.34-0904-05 Cail 3¢9.57 L7 1
€05-0031-15 Ceramic trimmer JOP | TC3.5 2 L34-0008-05 Coil 3¢9.5T L12.14.16,17 4
K C05-0062-05 Ceramic trimmer 6P TC2 1 L34-1025-05 Coil 33557 L1 1
: C05.0067-05 Ceramic trimmer 25P {TC47 .8 3 L34-1058-06 N | Coil 39257 L13,19 2
C05-0308-05 Ceramic trimmer 4P TCH 1 L34-1058-05 N | Coil 3$2.5T Liz 1
L.34-1060-05 N [Coit 3¢3.57 (1/2) L21 1
CCABCH1THO10C C 1P M2, T,W.X C13,225264,111 3 {34-216505 N | Tuning coil L1011 2
CCA5CHIHOT0C C P KM C132264111 4 1.34-2166-056 N Tuning coif L2425 2
CCABCH1HD20C C 2P C83,113 2 L40-1011-14 Ferri-inductor 100uMH 1252832 4
CCASCHIHO30C C 3F KM CH3 i 140-1021-12 Ferri-inductor 1mH L30 1
CCA5CHTHOA0C C 4P M2T WX C17,21,25,365381 | 6 LA0-1092-14 Ferri-inductor TuH 1.5.6,31 3
CCALRCHTHDA0C C 4P K,M1 €17,21,25,36 81 B L40-4701-14 Ferri-inductor 47uH L29 t
CC45CH1HO50C C 5P £60,26 2 1L 40-4782-14 Ferri-inductor Q.47uH 1.18,20.22 3
CC45CHIHOREC C  O5BP M2Z,T WX |C3277 2 L40-8891-12 Ferri-inductor 6.8uM L3 1
'OQ CCABCHTHOREC C 0.5P KMt C325277 2
CCABCHTHOBOD C 6P a0 1 L77-0720-05 Crystal 10.24MHz X1 1
CCABCH1HO70D c 7P CiG,24 54 3 l.77-0985.15 N | Crystsl 349117 MMz 2 1
CCASCH{MOBOD c 8P C15,37,38 58 4 L.77-0986-15 N | Crystal 32.81125MMz  {X3 M2Z,T,W,X 11
CCA5CH1H150J C 5P cig 1 {1 L77.0994.05 N |Crystal 33.6446MHz X3 K,M1 3
CCABCHTHIRBLC C 1.6P CH9 ) 1 L 79-0493-05 N | Helical block M2, T.W,X| 123
CC45CH1H220) c 22F C51 1 L79-0622.06 N | Helical block  K,M1 L23
CC4BCH1H270J [ 27° 14,35 68,100 4
CCASCHIH330J c a3 C1.2.34,79.,80 5 TONE UNIT (Xb2-1250-50,-61) -50:T -61:W
CCABCHIHATO C 4P C76 i | conoaraom S0 1ev T ps "
CC45SLIHTON ¢ 100F 2?1313257;?7? 191 co0-0480-05 E 47 iov c1 !
CCASSL1H220. c o2 C108.110 3 C81-0433-05 Laminated cap. 0.0039 | ChH 1
Co1-0473.0% ML 0.033 ca 1
CCABSIL1HBE80 Cc 6BP C104,105 2 CO1.0484.05 ML 0.01 23 2
CCABTH1HBB0J C 5GP cio 1 ) ) '
CEO4WIAIOTM E 100 10V c20 | E40-3010 05 Mini connectar 5P 1
CEOAWTAZ2TM E 220 10V 55 1 g p .
b CEQAW 1 A470M E 47 IOV |C12.49.89.93 g || 12352105 Trim. pot. 20682 VAT 1
CEQAWICI00M E 10 16V C30.86 2
CEOAW! HARTM £ 47 50V coy ; RMNT4ABK2B9102F MF 91k§2 1/8W R3 1
L ‘ ROZ 015005 Short jumper w 3
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TONE UNIT (X52-1250-XX)

TW=4000A pc BOARD VIEWS

SWITCH UNIT (X41-1490-XX) -11: KMIM2X 51:T -61: W Component side view

50:T -61:w Component side view o -
/,- & o|I=<
rAS v ||ri|o
2 F2 2 L8l
m O l 5C2 '101 \5 —
0 3 | I |35
. 20— ¢ 9 fro uo o | 2%
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- o |Ix
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ICT : NEBBEP D1 : XZ-0b6b j
< Attatchment direction \
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o
e fea]
x x
> >
. ]
i ".Qou 2—8 ®J

IC1,2: TC4013BF IC3: TC4030BF

PLL UNIT {X50-1930-XX) -00:M2,T WX -11: KM1 Component side view
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SN

<
o
@x

g
1o |t Re7 o
400 G107 X50-1930-00

L R23 . mi o T B2
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rc BoARD VIEw TW=4000A

RYX-TX UNIT (X44-1520-XX) -11: KM1 -21:M2,X -51: TW Component side view
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< Assernbling helical blocks (HB)
Jed . (A) (B} (C) (D] > —— < Installation of LT0 and L11>
r" - h-t\w Spring St bl S Installation|Bobbin| Cover
Cover —_ 1 % | Symbol | Color |Symbol
e J| f‘ﬁh Winding start HB{A}1 | Red Brown Green Red Brown i
oAl RO p \ point c 3
Surew core -t‘- | > Bohbin boss 2 | Blue | ) ") { )

| r‘ ‘ .
Q‘ l Y I Coil, bottom view HB(BR)-1 Blue B CULy ) Flex Flex (3( h_\JT)
=S ' "r/t. ) ? ﬁ

W, Bobbin = [ . 2 Red p
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TW-4000A pc BOARD VIEWS

430 FINAL UNIT (X45-1300-XX) -01: M2, T W X -11: K,M1 Component side view

o Q2 M57T729

i +)

= i A 'ﬁl 5 cas L _h@q,,
: 5 - 8 g E?' + wl \/ v

©. X45-1300-01 v oL B

Q1 :25C1859(Y) Q2 : M57729-| M2, T,W,X MRB7729.H K,M1
D1 :MI407 D2: 157588 D3 : MI303 D45 : 185101

144 FINAL AVR UNIT (X45-1310-XX) -01: T.W -11: K.M1,M2,X Component side view

oA LK
c37
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C59 . (f's"'"ff
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1
1
I
I

) o
D_Josg-gznw— =
T s :

C40C82,y 15 _1310-00
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43¢

ded

Q1,3 : 28C1960{Y) 02 : 2SA1012(Y} Q4.,6,102 : 2SATI015(Y) Q5,7,8,101,103,104 25C1815(Y) Q9 : 28C496(Y) Q10 : M57737
IC1 - KC-1020 1C2,3: MB3756 1C4 : NJM7BLDBA

D1 : MI407 D2:MI301 D3,4:151587 D6 7.9-11,13,101-106: 181856 N8,12 : WZ-061 D14 : XZ-117

Top View

Solder 11D shield wire ta the heal sink
H Pt ) - JJ - oy |
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PC BOARD VIEWS TW=4000A

CONTROL ASS"Y (W02-03XX-05) 0336: KM1 0337 : M2 0338 : T 0339: W 0340 : X
DISPLAY UNIT (W02-034X-05) 0341: KM1M2.T 0342 w.X Foil side view
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CONTROL UNIT (W02-034X-05) 0343: K,M1 0244 : M2 0345 : T 0346: W 0347 : X Foil side view

CONTROL UNIT (W02-034X-05) 0343: KM1 0344 : M2 0345 : T 0346 : W 0347 : X Component side view
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CONTROL ASS'Y (W02-03XX-05) 0336 : K,M1 0337 : M2 0338 :T 0339: W 0340: X
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TW-4000A

DISASSEMBLY

REMOVING COVERS

Removing top cover
Hemove the 4 screws, slide, and lift up.

Removing battom cover
Remove the 4 screws, slide, and lift up.

" Note : Before remaoving the top cover, always remember ta

26

disconnect DC cord from the AC outlet.

REMOVING SWITCH UNIT AND CONTROL ASS'Y

Remecving Switch unit A

@ Remove the 3 screws fixing the panel ass'y 1o the sub
frame.

@ Remaove the screw fixing the sub frame to the PCB.

Panel ass'y

Use special tool T-004

Note : Befere removing the bottom cover, always remem-
ber to disconnect the DC cord from the AC outiet,
When removing the covers, be sure to pull out the
speaker connector {2P} and voice ON/OFF switch
connector with painted pliers or similar.

Replace pilot lamp on Control ass’y

MNever rarrove

theis screw
Screw (4}

SPECIAL TOOL

FT :ij

T-004 T-012
arovwred o wronele Mes, nut wrench
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TW-4000A

PLL shield cover
{F11-0826-04}

Cushion A

(G13-0681-04)

Power module

{M57737)

Round boss x 2
{J32-0770-04)

Bind screw % 6
{N35-3008-46)

PLL unit
{X50-1930.00) M2,T,
{X53-1930-11) K M1

Side escutcheon x 2
(B07-0640-03)

Frame
(A13-0642-05)

2 Capacitor
: \ mounting

hartdware
{J21-2794.04}

RX-TX unit
{X44-1820-11) KM1
(X44-1520.21) M2,X
{X44-1520-51) T,W

Bind scrow x 10
{N35-3008-46)

DISASSEMBLY

= - Flat screw x 6
NN (N32-3008-46)
> N

Bind scrow x 2
{N35-3008-48)
Bind screw x 8
{N35-3008-46)
144 Final AVR unit [A/2)
(45131001 T W
{X45-1310-11) KMIM2Z,X
144 Final AVR unit (B/2)
(X45-131001) T W
{X45-1310-11) KMTM2X

N\

Relay terminal
{E293-0439-05)

g UHF type receptacle x 2

(E040109-15) KMIM2,X
?NNGE-E(;;;VOSJ UHF type receptacle
{£04-0109-18) TW
N type receptacle
{E04.0151-08) TW
4P socket

DC cord ass'y
{E30-1732-0Bb)

Cord bushing

» {141-0024-15)

Phone jack EXT.SP
{E11-0403-05)
e

)
) a e

:Q@, Round flat screw x 6

{N33-3008-41)

¢

Round boss x 2

- (J32:0770-04) 430 Final unit

{X45-1300-01y M2, TW.X
{X45-1300-11) K.M1

Final GND plate
1G02-0638-04}

R - gt GND spring
l @?‘ {G02-0520-04}
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< Preparation >

TW—4000A]

ADJUSTMENT

Unless otherwise specified, set the controls as follows

Notes:

When adjusting the trimmers or coils, use 8 non-induced
adjusting rod of bakelite. etc.

POWERSW . .. . ON ® ‘When adjusting the RX section never transmit to prevent
MOL e MIN S3G damage,
SALVOL ... MIN ® Connect MIC connector as shown in befow.
DLOCKSW ... . . CFF ® The output level of SSG is indicated as S$S5('s open
TONESW .. .. .. o OFF circuit.
HIJLOWSW ... L. OFF & BAND @ up
DIMSW . OFF ' @ DOWN
€ MR
@& STRY{PTT)
@ GND @wMmic
{(MIC} ® GND
TX-RX ADJUSTMENT {COMMON) MIC terminals {view from front panel side)
Measurement Adjustment
Item Condition Test Specification/Femarks
equipment| Unit | Terminal| Unit Fart Method
1. Reset 1} RESET terminal : Shorted CONT | RESET|Shorted. Frequency —145.000(T W X}
ter- —146,000{K M1,2)
mina VFO -
M.CH -
OFFSET - 'T
BUSY — mm BUSY
2. Voltage 1) POWER SW : ON DVM 144 3..86C 6V 2V
chack FINAL}3--BC1 B.2vx0.3V
AVR [ 8-BC2 B8.2vV(0.3V
2—8BR B.2v0.3V
7--0R 4.4 +0,2Vv .
2-BT ov
Tt 11V+0.4Y, -0.2Vv
2) Transmit. 2-8T 8.2v+0.3V
. 2-8R v
3) Receive,
3. Cantrol 11 DIM SW : ON DVM 144 [1_DIM 15502V
voltage FINAL Must be dimmed,
check 2) DIM SW : OFF AVA |3-14C | | 8.2v20.3V
3-43C ov
g8-14R B.1vx0.3V
8-—-43R oV
8-437 ov
8--14T v
5435 27V(Q.3V
B 25V 3V
cathode
3} Transmit, 8-14R ov
B—43R oV
B8-43T ov
8147 8.1v0.3v
5--438% 2.5V+0.3v
A} Freguency | 433.000 (M2, 8-14R 3%
T.W.X) 8-43R oV
443.000 (K, M1) 8-43T 8.1v:0.3v
8-14T1 v
5-438 7.5V+0.3V
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ADJUSTMENT

i U

Measureme Adjustment
Item Condition Test o Specification/Remarks
equipment! Unit | Terminal| Unit Part Method
5) Reveive DVM 144" {3 94¢ ov
FINALI3 Tae | T 8.2v+0.3V
AVR AR B ov ]
8-43R 8.1V+0.3V T
8-43T oV N
8147 _ ov
5-438 ov
D1 ) 0.8V+0.3V
cathode
4. PLL 1) Connect cosx. cable 43L &  |f.counter |PLL | TP4  |PLL |TC8 | 1024000Mim £10Hz
adjustment 14L. ‘_{HEL
2} OSC lavel RF TP1 L10, |MAX (0.21V} (rms)
Frequency_: 1_{:‘59(_)0_IW_>< ] VTVM (R25) "I_i_ i FI_Eptia‘t 2_or_:~3_t|'ﬂas;._“Ii?_e_l‘egns:_f{Ie_»rel_w ]
: 433,000 M2,TW,X L23, |MAX {0.16V)
- ©443.000 K M1 24,25 {Repest 2 or 3 times,
3) Frequency © 145.000.T,W.X P2 TC3  |MAX {0.3v)
1468000 KM12 (0 A S I .
£ 435.000 M2.T W X cathode) " Toav T
. 1 445,000 K, M1
4) Lock voltage : 2m band bDvM | PS5 | TC2
Frequency _:_Til,gg@_z.\f&{_ ] (R5H9) 5.0V 0.1V
£ 142,000 K,M1,2 6ov  Jsoav T T T T
15975 TwW | 3ov T T laoav T T T T T
147995 x| 28v T Twav T T T T
S148995K M1.2 | 22v T 7 Tlwav T T T T
5} Lock voltage : 70cm band TCB
Frequency : 430,975 M2, T W.X 1.2V 0.1V
: 443 975 K M1 |
$430.000 M2.T W X| T T T Teavortes T T T T
440,000 K,M1
B) Frequency adjustrent Leounter | _‘I:F‘:;w— TCA
- Frequancy : 145.000 T.W,X ' 114.1350MHz £100Hz
146,000 KM1.2_] T15.130M — [aioone 7]
£ 435.000 M2,T WX [40a.7360MHz |st00Hz ]
 Taascoo ki maagow: | Jzooks T T T T
7) UN LOCK voltage D - [ULB | Chieck 5Y—5.5V
{Disconnect TP3 to GND ter-
aftler check). minal
N L TP3 _|Shorted to GND. | 0.1V or less
8) PLL QUT leval RF 141
Transmit VTVM
Frequency @ 145.000 T.W
:.146.000 K M1,2.X | I LICr _IMax. osv) —]
- 435,000 M2.T.W.X {431 TC5  |MAX ey T T T T )
RX ADJUSTMENT {2m band)
] Measurement Adiustmeant
Item Condition w_?;;tk ] T Specification/Remarks
. [pauipment| Unit | Terminal| Unit | Part |  Method .
1.20d 0SC |1} Transmit. o RF TRX-TX | D6 RX-TX|L28, |MAX (0.7V)
— e |VTVM Angde | 28 Repeat 2 or 3 times,
2) Receive, feaunter 07 127 31320.00kHz +100Hz
Cathode
30
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ADJUSTMENT

TW=4000A

Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit Part Method
2. HET 1) Frequency : 145000 TW.X | RF BX-TX|TP4 RX-TX|TC3 MAX (1.2v)
level 2 146.000 K M1,2 [ VTVM (R31)
3.RX 144 1} Disconnect the 14L coax. Sweep G, | RX-TX|TP3 RX-TX| L34 |Adjust L34, HB(C)
Helical cable to RX-TX unit. Oscillg- HBI(C} | for the respanse
2} Connect sweep generator to | Scope shown. 148 K.M1 2 X
144 ANT and connect detector 144 145 TwW
to TP3. —ANT[
Sweep ittod
ng,{ IN[Detac] ouT !gggggo 146 K M1,2)
H tor X
voH 146 TW
RF QUT TW-4000A
N 39P 15509 ouT
(=] =% s
] o
2 T35
’ ; * *—O
GND GND
N | l
4. Sensitivity Cannect the 14L coax. cable AF EXT.SP  BX.TX|L32 AF output
to RX-TX unit. VTVM maximum.
1) Frequency : 145.050
SSG output : 60dB ANT  EXTSP _ F
{TkHz MOD, 5kHz DEV) | g ]’ VTVM
. 88 Dummy
¥ (1
. SS load
ouT
TW-40004
2) SSG output : 5di De RX-TX|1-M L6,7.9- MAX  Adjust L6,7,
VTVM TC3 9 (Repeat 2 or 3
* times).
3) S5G output : —9dBu AF EXT.5P S/N 21dB or more.
{0.36uV). [VTVYM _
B, S moter 1) 8SG output : 22dBu Disprtay] S meter | AX-TX| VR Adijust for 10 LED
(1kHz MOD, 5kHz DEV) segments ON.
Frequency : 145,050 T W
- 146.050 K M1,2.X
- 2) S8G output : QdBu . Check S—1 LED segment on.
6. Sensilivity 1} SSG oulput : —8dBu AF EXT.SP Check S/N 20dB ar mare.
check 2 144.000 VTVM
W
1 145950
1 144.000
JK M1.2,X
147.950
2) 858G output : 4dBu Check S/N 20dB or maore.
: 142000
JK M1 .2
: 148,995

3
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TW-4000A

RX ADJUSTMENT {70cm band)

ADJUSTMENT

Measurement Adjustment
item Candition Test I Specification/Remarks
equipment| Unit | Terminal| Unit Part Method
1. RX 430 .1] Freguency : 445,000 K M1 Swe‘ep G, TP1 HB(A) Afﬂ}ust for bes't gain 440 450 K M1
Hetical . 435.000 M2, T W. X | Oscillo- TC1 with correct filter 430 440 M:?,T_W,X
1 Disconnect the 431 coax. scope HB(B) |shape response.
cable.
Z Connecl sweep generator to MAX
ANT.
3 Connect detector to TP1
_terminal on BX-TX unit.
2) Frequency : 445.000 KM1 | RF AX-TX|TP2 AX-TX|TCZ |MAX (1.0v)
- 435,000 M2 T W X|VTVM (R11}
85G output : 5dBu
{(1kHz MOD, SkHz DEV)
3} AF EXT.SP MAX
. VTVM )
A) Frequency : 435.000 M2 T WX Check S.-1 LED segment on.
1 445,000 KM1
SSG putput : OdBu
2. S/N’check 1) 886G output : —9dBu Check 20dB or more
Frequency : 430‘0003 M2.T W.X
1 438.0650
: 440.000)
. 448.0507 '
3. internal 1) Fraguency : 432.3156 M2, T W NO BdB or less
spurious
beat
Y
TX ADJUSTMENT (2m band)
' Measurement Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal]{ Unit Part Method
1. Drive 1} Remove 14D coax. cable Power AX-TX| 14D BX-TX|L20— |[MAX 0.2W/508) or more
oulpul on BRX-TX unit. meter 23 Adjust repeat 2 or .
2} Connect to 14D coax. cable | (0.8W] TC7.8 |3 times.
Lo 0.6W power meter. ’
Frequency : 145.000 TW

Transmit

. 146.000 K M1,2,X

3) Check drive oulput.
Frequency @ 144.000 or T

140D Terminal

i E31:2167.06

£04-0102-06

0.2W or more
RF voltmeter may give an

145,98 — inaccurate reading.
: 144.000 Power meter Use H.P. 432A Power meter
K.M1,2.X P :
1 147975 - or equivalent.
2.144 output | 1) Connect 14D coax. cable. Power Rear 144 33W or more
Frequency : 145.000 T W meter panel ANT
1 146.000 K ,M1,2.X
HI/LOW SW @ Hi
Transmit.
2) POWER SET 144 VR4 30w
_ FINAL
0Cc AM DC AVR 6.5A or less
cable
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ADJUSTMENT

TW-4000A i

Measurerment Adjustment
Item Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit Part Method
2. 144 3) Connect DC voltmeter o DVM 144 L7 144 VR?Z Dip point
output TP1. FINAL FINAL
AVR AVR
4) LOW POWER SET Power Rear 144 VRG BW
meter panel | ANT
HI/LOW SW : HI DCAM | DC 3.4 or less
cable
5) RF METER CONT |RF VR DC : 13.8V RF i Aall LED's on.
HI/LOW SW - HI METER 12—-13W RF ocutput.
Raduce DC for 10W
RF output,
Adjust VR for ail
) LED's on.
3. Power 1) Frequency : 144.000) W Power Rear 144 HI 2BW or more
check - 1459807 ¢ meter panel | ANT {LOW) approx. BW
: 144.000) K.M1,2
1 147.9757 X
TX ADJUSTMENT (70¢m band)
Measurement Adjustment
Itern Condition Test Specification/Remarks
equipment| Unit | Terminalj Unit Part Method
T.TX‘43O 1} Frequency : 435.000 M2,T, Spect.anal, RX-TX|43D AX-TX|TC4 Af:ljust for bes_t 9310 | 430 M2, T WX 440 M2, T WX
Helical W, X Tracking HB({D) | with correct filter 440 K M1 450 K M1
adjustment + 445,000 K M1 Gen, HBI{E} | shape response. -
Tracking generator {or sweep) |Dummy TC5.6 T
output to TPS RX-TX unit |oad . o5 diS
h i i ler.
through directional coupler ar rrigie This part
should be
sharp.
420 M2, TW.X
- 430 K M1
2.430 1} Connect power meter to Power RX-TX|430D RX-TC|TCH.6 | Adjust for maximum | 0.25W or more
drive 43D coax. cable. rneter - AX.TX output with turn less
output Frequency @ 4356.000 M2, T W, X[{0.6W} capacitance from
+ 445.000 K M1 peak of TCB
Transmit. |
2} Check drive output. 0.25W or more
Frequency : 430.000 or
439976 {
3. 430 output 1} Freguency : 435.000 M2,T, Power Rear 430 32W or more
WX meter panal | ANT
445,000 K M1
HI/LOW SW : H!
Transmit.
2) POWER SET 144 VR3 20W
FINAL
~ AVR
DC AM DC 7.5A or less
cabie ]
3) Connect DC voltmeter to DV 430 4PR 430 VR2 Dip point
4PR terminal, _%_"_INAL _ FINAL
4) LOW POWER SET Power Rear 430 144 VRS 5W
HI/LOW SW : LOW meter panel |[ANT FINAL
AVR
DCAM (DC 3.6A or less
cable
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(] TW-4000A
ADJUSTMENT

Measurement Adjustment
ltem Condition Test Specification/Remarks
equipment| Unit | Terminal| Unit Part Method
5) RF METER CONT |RF 430 VR1 0C :13.8v DC All LED's on.
HE/LOW SW ;1) meter FINAL RF 1213 W BF
output.
Reduce DC for 10W
RF output.
Adjust VR1 forall
LED's on,
4, Qutp 1) Frequency : 430,000)M?_,T, Power Rear 430 Hl 25W or mare
power 14399756 Tw, X meter panel | ANT (LOW) approx. 5W
check 1 440.000
1 449 975 ) K1
TX ADJUSTMENT {COMMON)
Measurement Adjustrnent
{tam Condition Test Specification/Remarks
equipment| Unit | Terminal]l Unit Part Method
1. Protection 1) Frequency : 145000 or DCAM |DC 144 VA8 3.2A
i | 146.000 cable FINAL
: ‘; ! HI/LOW SW : M| . |AvR
H ; 144 FINALL AVR VRS :
' | Full counterclockwise
| ; 144 ANT : Shorted
o | Transmit,
X 2} Frequency : 435.000 or 430 | vR7 3.6A
445 000 FINAL
430 FINAL VR7 ; Full
AL : counterclockwise
‘i' ' 430 ANT : Shorted
: 2. Modulation | 1) Freguency : 145.000 or Linear Rear 144 RX:-TX|VR3 4.5kHz 20 1kHz
} | 146.000 detector | panel [ ANT
{ RX-TX unit VR2 : Center
) w MIC input : AG TkHz,
_ 25mvV TW
44mV K.M1.2,%
2) MIC input 20dB DOWN ’ VRZ 3.5kHz +0.1kHz
2.5mvTW
4.4mvV K M1,2.%
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TW-4000A
TU-4A/TU-4B/TU-4C (TONE UNIT)

TU-4A SPECIFICATIONS TU-4B SPECIFICATIONS

Oscillator frequency 88.5Hz {+0.2kz7) at normal

temperature

Oscitlator frequency TMHz

Usable frequency range 37 EiA Specification

Freguency adjustment range 60-260Hz

Group Frequencies

TU-4A QUTSIDE VIEW
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TU-4A SCHEMATIC DIAGRAM

TONE UNIT (X52-1220-29

TU-4B QUTSIDE VIEW

TU-48B SCHEMATIC DIAGRAM

TONE UNIT (X52-1230-11,-21)
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TU-4B PARTS LIST

TW=-4001

TU-4A/TU-4B/TU-4C (TONE UNIT)

TU-4C PARTS LIST

Re-

e I L&

Part No. imarks Description Ref. No. Part No. I”I::'“ Description Ret. Na.
TU-4B GENERAL TU-4C GENERAL
840-2649-04 N | Name plate 7 [ B40-2650-04 N | Name plate
B42-1780-04 N | Frequency (D sesl B42-1780-04 Frequency 1D seal
B60-4036-00 Na | Instruction manual B50-4036-00 Na | Instruction manual
HO01-4483-03 N4 | Packing carton {inside) HO1-4484-03 Nal Packing carton (inside)
H25.0029-04 Protective bag x 2 H25-0029-04 Protective bag x 2
432077204 Round boss x 2 N16-0026-46 Spring washer x 2
N35-2620-46 Bind screw x 2
N35-2606-46 Bind screw x 2
X52-1240-20 N | Tone unit
X52-1230-11 N | Tone unit K
X52-1230-21 N { Tone unit M
Part No. ,,f:',‘k,] Description I Ref. No. O't;‘ Part No. S Description I Ref. No. }Q'ty
TONE UNIT (X52-1230-11,-21}) -11:K -21: M TONE UNIT (X52-1240-20)
CC45CHTH330d C 33p c1,2 2 CCABCHTH3304 C 33P c34 2
CS15E1VORIM T 0.1 35V C3 1 | CS1BE1VORIM T 01 38V CchH 1
Ca0-0840-05 E 10 18Y C4 1 C9H0-0840-05 E 10 18V o1} 1
C91-0131-06 C (SP) 0.01 ch 1 Ca1-0131-06 C{5P) Q.01 c1.2.7 3
EQ2-0110-05 1C socket 14P K 1 E40 300905 A Mini connector 4P 1
E40-3008-05 o Mini connsctor 4P 1
J32-0773:04 N | Round boss 2
L77-0882-05 Crystal TMHz X1 1
L77-0982-056 Crystal 1MHz X1 1
R12-3430-06 Trim. pot. 10k82 {B) VR 1
R12-3430-05 Trim, pot. 10k& VR 1
531-6401-05 DIP switch 51 1
$31-6401-056 DIP switch 51,2 2
151965 Diode D23 2
XZ-063 Zener diode D1 1 1515656 Diode D114 14
XZ-063 Zener diode D16 1
MX315 1C MiICT 1
2502458(Y) TR a1.2 2
2SC2603(E) TR Q12 2
MX315 1C 1C1 1
TU-4B/4C TONE FREQUENCY
ElA F‘mgt;;n- L;...ns ) ElA Fragram Laves
paifrcation {ON- 1, QF F--0 # | Spowhcation ON- 1L OFF -0} =
! :S*:L:u..;.r e I Nz 30a 5 6 G‘rn’up( “m \ 23408 & E | [ Vdad
VA gro b s oot e a PN P i 2 13 Tx ENABLE
B 1.4 IR T T A I E a2 FS |
i C :144 | S AR S S lli: J‘}I»‘Iﬂ : ]I | '1 3 3 |2 Tx ENASL‘E
i pelitidesas  mene) i 7| il Tx outeur
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TU-4A/TU-4B/TU-4C (TONE UNIT)

TU-4C SPECIFICATIONS

TMHz
37 EIA Specification
Group Freguencies

QOscillator frequency

Usable frequency range

TU-4C QUTSIDE VIEW

TU-4C SCHEMATIC DIAGRAM
TONE Uf\ltl‘ {X52 —124C :20}
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TU-4C PC BOARD VIEW
TONE UNIT {X52-1240-20) Componant side view
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TU-4A PARTS LIST
Part No, WE;:L\;[ Description Ref, No.
TU-4A GENERAL
B40-2648-04 N | Name plate
B50-4036-00 M4 | Instruction manual
H01-4482-03 Na | Packing carton {insice) -
FH25-0029.04 Protective bag x 2
J32-0772-04 N | Round boss x 2 |
N35-2606-46 Bind screw x 2 %
X52-1220-21 N | Tone unit I
PartNo.  |oin Description | Ref. No. [aty
TONE UNIT (X52-1220-21)
CS1BETVORIM T 0.1 36V Cc3 1
Cc90-0840-05 E 10 18V Cab 2
€91-0131-05 C (SP) 0.01 Cc6 1
cg1 1001-05 Laminated cap. 0.022 c1,2 2
£40-3009-05 & | Mini connector 4P 1
£
A12-2412:05 Pot, 5k§ VR2 1 g
R12-3430-05 Trim. pot. 10k2(B} VA1 1
R_NlﬂBKZBSlOZF MF 51k§2 1/8W R579.10 1 4
151555 Diode D12 2 i
NIMZ2902N iC 1C1 1 '
-
;%_
oUTRYTY C ' . 18 j GUTPUT 4 it
INPUT 17 [: ? L) :} INPUT 47
WNPUT 1Y [:: 3 w2 8 ] weut 4t
vt E a "W :] GHND
mpuT 2% C 5 0 :::] NPUT  3°
IRPYT 27 E_j [ 9 :i NPYT 3T
outPut? : 4 8 [ | ovrrurs
1ror vigEwl
Jpiz + ? % {I }
| . S S SO S
P11 j, . \{ t8
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TW-4000A

\ VS-1 (VOICE SYNTHESIZER UNIT)

e <PECIFICATIONS i TALK SPEED SELECTION
Dimensions: W 70mm ‘
H 15mm Speed is factory cat at “standard” talk speed. Three
D 35mm different speeds can be selected.
Weight: 209

Note: When placing the jumper, solder carefully.

30% more | 60% more
OUTSIDE VIEW than Std. than Std.

symbol O, denotes the place in which a jumper wire is
placed.

NBG-3006-46 Tapping screw X 4

PARTS LIST
Part No. The place which a jumper wire 1o be placed.
e e el | _—
pC BOARD VIEW
k, CC4a53L1H1IZ2TY 120P » 2 c2.3
Component side view
CEQ4W1A4TOM E a7 10V C1,14,15 r—
CEQ4AW1C100M E 10 16Y TG o g » b
. CEOAWTHR22M E 022 SOV ciz Ol €D
v ©
CKABBTHZZ1K 220P % 2 C7.10 o ‘ A0
)
COO2M1H332K 0.0033 % 3 C6.8.9 ~
welz
- 18]
CSIBE1E010M 26V c4 o
‘ CS15E1VORTM T 01 3BV c5 O &
—t3
91013105 C  0.01(SP) ci3 S0 10 L
E40-0273-05 Mini connectar 2P vl B,_1+
EAD-0373-05 Mini connector 3P M O~ E—_
£40-037305 Mini cannector x 2 3P T ole O s
£40-0873-05 Mini connector BP ‘ $] v
-
. L — ﬁ'.?ﬂi Ny
HO1-4481-03 Packing carton linsicle) M o < . +
HO1-4501-03 Packing carton linside} T 5o it ol
H725-0029-04 Protactive bag x 2 ¥ i Q — O
) g 83~ —
|.78-0006-05 Ceramic OSC [ %1 E:gh- Si§ e —O
D.’.O— 8 S

Do

i3

%m
Q

J F112-4408-06 Trim, pot. Ok VR1 e +O" £ e ! b ® 3
’ 09 1o 1B greE g [s < )2
¢ j“ $31-1411-06 Slide switch 51 ol q'*l‘ii’ LS 4z
: - €192
ANG562 Ic 12 Q —
( MNBAOTTRA i 1c k
. TCA0107BP IC ic3 91y /

40




SCHEMATIC DIAGRAM

PACKING

* Protective bag (H25-0103-04)

OC cord (E30-1689-15)

Foot (J02-0416-04)

Prote®tive bag (H25-0029-04)
ANT seal (B42-1786-04)
4P plug (ED9-0471-05)
Phone plug (E12-0001-15)
Fuse 8A {F05-8021-05)

Accessory bag (H25-0049-03)
Angle boss x 4 (J32:0771-04)
Round screw x 4 (NG9-0008-04)

VS-1/PACKING
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Instruction manual

—+{B50-4041-00} M1,M2,X
(B50-4042-00) T
{B50-4068-00) W
(B50-4069-00) K

Protective bag
{H25-0106-04}

Tapping screw [A)} x 4 (ND9-0632-05)

Flange nut x 4 (N14-0510-04)
Flat washer x 4 (N15-1050-46)
Flat washer x 4 {N15-1060-46)

Spring washer x 4 (N16-0060-46)
Round flat screw x 4 [N33-4018-41)

Mounting angle ass'y
{A13-0639-03)

AENWOTD T W- 2557

KENWOCD \
(O Tw-4000 | O

/

Packing carton {inside)
{H01-4489-03) K M1M2,W X
(HO1-440002) T

Cushiogn
(H12-132904)

Warranty card
(B46-0058-10) K

Cushian
{H12-1325-03)

Cushion
(H12-1334-04)

¥

Protective bag (H25-0079-04)
Microphone (T91-0327-15) W
Microphone {T91-0331-05) M1,M2,X
Microphone {T91-0332-05) K
Microphone {T91-0333-06} T

Packing fixture
(H10-2571.02)
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PLL UNIT (X50-1930-XX) -0G0: M2, T, W,X -11: K. M1

CIRCUIT DIAGRAMS TW=4000A
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I W-4000A

OUTPUT RESPONSE IN dB

REFERENCE DATA

SPURIOQUS RESPONSE

£ CAHIIIEF? FREQ.: 433 BMH?.

AF POWER: 11.6W
SCAN WIDTH: 5MHz/DIV
BAND WIDTH: 10kHz
SCAN TIME: 0.5 SEC
VIDEOQ FILTER: 10kHz
INPUT ATT.: 20dB

DEVIATION S LEVEL SENSITIVITY
T TT] T TTTT .
T T T T T T T T T
N P11 Lo I NER 3001|-1 F] 10— . | e iy
§ | CAR.FREQ.:14500MHz | | i > | MOD. FREQ.: 1kHz }
~ 435.00MHz | ‘ MOD. DEPTH: +3.5kHz N
Z BEY 1 kHz ‘ | . i
8 i I ml °
IR R il | y ST
= | L/ 3kHz | | |1l|  Ze |, ! —
| | " -1
6 bt A LA Ly @ 43506\"“2””505“”2
A f [ | = i
L | T | | E
=2y ‘ 'III i I w 4 T
9 \ | Il | | i = | 1
1 70 100 | !
MIC INPUT VOLTAGE [N mV 2 i -
l T
]
ol I
05 10 10
ANTENNA INPUT VOLTAGE IN pV
RX SENSITIVITY RX SENSITIVITY
10 | | [ T TT 10 I 1 ‘ T
T T TTIn L TTT BRI
. bl LU s |l © o RN I
. : + H = -
| | | = 1
—10 &0 S e DL .! 2 10K (NG 3 T11{|8 | cARRiER FrREQ: 433,80 ViHz] |
N%0|<!|||®  |caRrRIER FREQ.: 14550MH [ @ w| a2 et
\ PRI R R Pt = |2 ||&  |MOD.FREQ.: 1kHz
~lzll|lo |MOD.FREQ.: 1kHz e P
—20 |4 E 8 I w20 X |9 < [[€{MOD. DEPTH: 70% 3.5kHz
Al 11|Z  |MOD.DEPTH: 70% 35kHz ||| & -f =15
L= _ I - N 0dB —063V ATBR
N || @ OdB ossvman 1 \L [ 1 H
30 1 L i e | | L & —30 = . b
[ Ilf- = ‘ I
| ‘ Pl Q | ! .
—40 |- i : Ll —40 | fHH— LU
| i ! I i [ | i ‘
. 11
50 1 A N A L 50 | | L UL
0.3 1 10 100 0.3 1 100
ANTENNA INPUT VOLTAGE IN pV ANTENNA INPUT VOLTAGE IN gV

SPURIOUS RESPONSE

' CARRIER FREQ.: 145.50 MHz {8
“! RF POWER: 11.6W

| SCAN WIDTH: BEMHz/DIV

| BAND WIDTH: 30kHz

I SCAN TIME: 0.1SEC

 VIDEQ FILTER: 10kHz

| INPUT ATT.: 20dB

[{Forton oy BN KLV L T
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