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SCHEMANC DIAGRAM
1. PCB il15331-MA1 (1r2)
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PCB VIEW & MAJOR CHECKPOINTS
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BLOCK DIAGRAM

Main Volume

o
@

o
@

o

@

@

Orlginal sound

Sample/
Hold Circuit

PF4,PF6,PF7

o
BSHH

Dlgilal S[nal Processor
M8661131

i

I

'.

. t

' '  I

I

. . I

. :

Breath Sensor block outputs voltage whlch conesponds to the strength of breath.

Uslng a built-ln ADC (Analog lo DigitalConverter), the CPU digitizes the voltage levellrom Breath Sensor
and outputs the digitized data P0-P7 lo DAC (Digital to Analog Converter) 1.

On the other hand, CPU detects pressed keys and provides conesponding sound slgnal PC6.

The sound signal is amplified and liltered in VCA (Voltage Controlled Amplifier) and VCF (Voltage
Controlled Fllter) whose anplitude and cutoff frequency depend upon control voltage from DAC1.

DAC1 converts the digitlzed data P0-P7 into a voltage levelwhich becomes control.vg$ggflf VCA and
VCF. Thus, the gound ouput PC-6's volume and cutotf frequeLcJt_g19_-vadeilln accoi&n-ce with the
slrength of the breath.

VCF outprt ls digitized in DSP (D(;ital Signal Processor) and stored in the HAM.

Changing the reading speed ol RAM dala, the sound data is delayed, DAC'd,llllered, ard mixed with the
orlginal sound in Mlxer.

CPU
pPD78C1lG



DISASSEMBLY & CHECKING N'ETHOD

Rernove seven screws from bottom case-

Remove the mouthpieth and open the top case

fnsert a silbon rubber tube (code No. 6914 7972) in mouthplece and set the mouthpiece on
bottom cover.

waveforms can be observed with oscilloscope by btowiqg the lube.
1

t nir

\

bb
b O

@

@

@

See
F ag-

th6 7+
AususTf'rfNT f tT

,*'f

- t 0 -
t,

a
o

a
a

c,
a
e

|t



,-,*'-,-*. ...,

{ v Qr )
\ _ .

,%3 @1

@ @@ ooe@

P
b

{



cPU (pPD78C11G)

CPU detects ths pressed keys and breath strenglh. The following is pin function of the LSl.

Pin No. Terminal lrVOut Pin Function

3 - 1 0 PBO - PB7 l n Inputs lrom keys and switches

1 1 PC0 Out MlDl signal output

12 1 4 PC1 - PC3 Out Scan signals for keys and switches

1 5 PC4 Out The terminal outputs a High level pulse at Power
ON to prevent reverb noise.

1 6 PC5 Nol used

17 PC6 Out Sound pitch signal output

1 8 - 2 1 PC7 - MODE1 Not used

22 RESET l n Power on reset terminal. When power sryitch is
turned on, the terminal receives a High level
signal for approximalely I milll-seconds in which
the internal ciranits of the LSI are initialized.

23 MODEO Not used

_ 24,25 x2, x1 lr/Out 12 MHz clock pulse input and output

26 VSS l n Ground source for intemal digital circuits

27 AVSS ln Ground source for built-in ADC's (Analog to
Digital Converters)

2 8 - 3 5 ANO - AN7 In Input terminals of eight built-in ADC's which
convert the voltage inputs from Breath
Sensor Tuning pot, and Breath pot into
digital data.

ANO, ANl Input from Breath Sensor block

AN2

AN3

Input from Tuning pot

Input from Breath pot

36 VREF ln Reference voltage for built-in ADC

37 AVDD l n +5 V sourcs lor built-in ADC

3 8 - 4 4 R0-PF3 Not used

' . ;
:
'

r i . "  ̂ . ,



4 5 - 4 8 PF4 - PF7 Out PF4, PF6, PF7 - Tone control signal in VCA
(Voltage Controlled Amplifier) filter. 'ln
accordance with set tone, the voltage level of
these terminals change the cutoff frequency
of the sound.

PF5 - Resonance control signal in VCF
(Voltage Controlled Filter). When the terminal
is Low, resonance effect is given to the sound.

Tone PF4 PF5 PF6 PF7

Saxophone Low Low Hish High

Trumpet High Low High Low

Synth. Reed Low High High Low

Oboe Low Low Low Low

Clarinet Low High Low Low

Flute Low High Low Low

4 9 - 5 5 PDO - PD6 Out LED drive signals

56 PD7 Out APO (Auto Power Off) signal. When the horn is
not played for six minutes, the voltage of the
terminal drops to Low level causing the voltage
VCC (+9 V) to shut off.

57 STOP Not used. Connected to VDD

58 VDD ln +5 V source

5 9 - 2 PAO - PA7 Out Digitized breath strength data

[ ;sa 4 2{ 6



LC Oscillator
VAD (+5V)

r - - - - - - 1

cPU . . ,  ,
pPD78c11

ANO

Reference
Voltage
Generator

o

BREATH SENSOR BLOCK

Weak breath

-  - ; , - .
I = lll9ll

;  v= low

@ Rectifier

:
A . " i -  , . '  . .

8),'Relerence Vottage
i Generator

@ comparator

VAD (+5V)

,1 Q5t

' ' le5

. . An oscillator which is composed of a coil and capacltors.
As the core in the coil moves by the breath, inductance of the coil varies by
the blowing strength.
Variation of the induclance changes the frequency and peak to peak voltage
of the oscillation signal.
Namety, when the breath is weak, osoillation trcque.hcy is high and peak to
peak voltage is low. ,,',i
On the contrary, strong blow lowers the frequenry dnd heighten the voitage.

Strong breath

f  = l o w  . . ,
v; nbfr,

Atterthe oscillation signalinto a DC voltage.*Strongerthe breath, higherthe
output voltage.

. . . Compares the Rectifier and Rbftlience Voltage Generator outputs. i
When thb instrument is not blown, the output vbltrage-olOlixparatorls,zAro
volt. The output voltage riscs in accordance with the breath strength.

, 4  

" * t -

- ' 1 3  -

i i
ji"

ffr;

ffi

ffi
iiil:i'ri'.,ji
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Refernce
Vohage
Generator

@

x;
l l
l r , /
l r . /
l r , /t y '

. r 1 . ,
No Soft Strong
Breath

DAC 1

CPU digitizes the input voltage level from the Comparator.
Since the variation range of Breath Sensor Block is too small, the CPU
amplifies the breat strength data digitafly.
Digital breath strength data PAO - PA7 is conveded in a voltage level by DACl which is made up by resistive
ladder network.
The output voltage of DAC1 is provided to VCA and VCF.

Breath Strength

Strong

PC6

DACl

i sorc
PA2 ;



VCA (Voltage Controlled Ampllfler)

In accordance with breath strength, the VCA changes the sound volume.

VAD (+5V)

To VCF

HighPass Filter

To VCF

I p - : -  -

In accordance with pressed keys, CPU generates pitch signal PC6 which enters transistorT6. As the collector
of T6 is connected to T5 emitter, amplitude of T6 depends on T5 base voltage. Thus, DAC1 output voltage
(i.e. breath strength) determines the volume of pitch signal.
VCA atso consists of high pass and tow pass filters. According to the set tone, CPU provides signal PF4, PF6,
or PF7 which SEtect the fitters' cutoff frequency.
The following shows an equivalent block diagram of VCA Circuit.

Equivalent Circuit

52, S3

:.:,: ':,
i , : , . r , ' .

i ; l ; i ; i :

l :

;|.. .
l :  i :  i ' :

i

t :- t  ! . ' .

i l ;c '

iiii,
l: '; ';.:, "-.
{ i .

' l ' . ,

i
;

PA7-PAO

t"t
TL
Low Pas

Pitch signal

+5V

-  1 5 -



The left figure is one-stage low pass filter whose cutoff fre-
quency fc depends on lhe capacitance C and the resitance R.

1
l c=

2rCR

using a variable resistor changes the cutolf frequency fc
randomely.

FETs (Field Effect Transistor) have a characteristics that the
resistance belween source and drain varies in accordance with
gate voltage.

Vg=h igh . . . .  Rsd=sma l l
Vg= |ow . . . . .  Rsd= la rge

VCF (Voltage Controlleo rllfffl

Out f f i l n

{cR
h

Flg. A

out* rn

iR
Flg. B

Vg

T Gate
Source T-JT-- Drain

Rsd

Flg. G

Therefore, putling a FETinstead ol avariable resistormakes the
same circuit as figure B.

Ftg. R

Since the FETs gate voltage is provided lrom DAC1, the cutoff frequency varies by the strength ol breath.
Namely, stronger the breath, higher the cutoff frequency.

Weak breath

T

T

Strong breath



The actual VCF Circuit is a four-stage low pass filter which makes sharp drop of cutoff frequency response.

T5
25C24r2t(R

-
I

f t 6

sE
x
(\t
G'

AC AC

vAo tA4558F{'x
n /2 ,

from DAC1

ln from VCA

8A4558F-OX
l t / 2 1

r ! l
oi-
O +
( J l

I

I
l , t t

I A G

Out T3
2SKL2S

ID
c!
(J

I L

2SKL25

B gis
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RLL

cr0 tJ
I F
c30

t0r
R6?-+

ct0aF--{F
J3l
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rt
CE

I
I
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\ feed back

The switch S tums on orotf by. signal PF5 from CPU and controls the resonance effectwhich is given by leeding
the ouput sound s4fnat of \tbF back t6ine iriput.
Whgn signal PF5 lqm CFU is Low, th-b- swifch S turns off causing the VCF ouput fed-back to the input.
lf PFs is High; the swilch furns on sendi.ng the VCF output sound to tne last stage of the filter which minimize
the resonance'effect.

lF
I R(9

I

"  L l f
! lct2 )

8U40668F
l l / a l

PFS from CPU

i  :{ts 5+E l i*E H
r m ' m A c v A o
l\ Ao ^c| \---------- Minimum resonance



$iii;:*a$;*"qir#

Address Bus

REVERB EFFECT CIRCUIT

Mixer

, Delayed
y' sound

\
\  / t  n- -J 

V \-n-31'25 kHz

Sample ruLflftfln_

: M

'11,,'.:.-;

t ,  
: '

Mute Circuit Sarnple/Hold Circuit

VCF output sound signal is digitized in built-in ADC in the DSP with sampling lrequency of 31 .25 KHz.

The digital sound data lrom built-in ADC is temporary stored in the RAM.

The stored data"in RAM is read by DSP (Digital Signal Processo0 and re-formed in a waveform in DAC2.
At this lime, DSR changes the reiding sieed by viring address signals' frequency in order to delay the
sound signal.

Since DAC2 output is'stepped waveform containing glitch noise, Sample/Hold Circuit removes the glitch
and Filter smoothes the stepped waveform.

'.' '
When the horn is not blown, CPU turns the FET off by signal PC4 to cut the sound off.

' . :..
Reverb effect is given by adding VCF output and delayed sound.

PC4 trom CPU n n

| ,t vv\
[r-|/ t-



=
j c c

- , : . o
i , . F

i

I

,"" DIGITIZATION SAMPLftE CIRCUIT

Sound waveform lrom VCF enters the DSP with 31 .25 KHz sampling frequency.

DSP (M8661131)

coMPr y'
@

RV15 - RV4

To DAC2

DO-D7

32trs

i'
S

Sampling
Circuit

.,ffi.



DSP (Dlgltal Slgnal Processor: M8661131) PIN FUNCTION

Pin No. Terminal lr/Out Function

'1,2, 4-9 DT7 - DTO lrVOut Data bus between exlernal RAM M865256

3 VDD ln +5V source

10 MMOD ln Extemal RAM selection terminal.
H igh . . . .  S ta t i cRAM
Low. . . . .DynamicRAM
Connecled to High level

1 1 .  1 2 CLKO, CLK1 lrVOut 16 MHz clock pulse inpuVoutput

1 3 RESET ln Power ON reset signal input. Low action

28 VDD ln +5V source

40 VSS l n Ground (0V) source

48 -52
54 -60

RV4 - RV8
RVg - RV15

Out Digital sound data output. Sound waveform
from pin 66 is digitized in the built-in ADC and
output lrom these terminals.

65 VSS ln Ground (0V) source

66 CMP I In Sound wavelorm input

67 BSHH Out KHz pulse for Sample/Hold Circuit

68 BINH Out KHz sampling pulse for built-in ADC

70 CLKP Out I MHz (16 MHZJ2) clock pulse output.
As direct touch of oscilloscope probe on
oscillator may stop the oscillation, this terminal
is used for clock pulse checking.

72 -75 RVTO - RVT3 In Reverb time determination terminals.
Reverb time is determined by the vollage levels
of these terminals.

78 VDD2 ln +5V source

9 1 ,  8 2
8 5 - 8 9

"91 ' -  94
9 6 - 9 8

100

AD14,  AD12
AD7 - ADs

: ADgr^r ADg
ADz - AD1
ADO

Out Address bus for the extemal RAM.
Stored data in RAM are read in various delay
tirhe'by vditng'H6l6fe$s signals" ti&tiefio7'' ":'' '

,,83r,r89 MRAS, MMCS

- . : . ,

Out
- l

Extemal RAM chip:select signals : j' ' ,.ii:
The RAM is selectbd when both,ot'lhese signals
arg LOw-19V91..,,a..,. .r:1{.1 .'1;,-; ,1: ri.; '1,,.,,: ,..,. : '

84 WRIT Out wrra ai{{ur ii sid i'%i ;' {,r/hdif f bffi ,' Bifi ii€id'so u nd
data are written in RAM.

90 VSS ln Ground (0V source)

95 EOUT Out Output enable signal. When Low, the RAM
outbuts stored data.

I R4q:'l=rr'-j:



SAMPLE/HOLD CIRCUIT

?AC output waveform is a stepped waveform and contains a thin noise called "glitch" in each step.
Sample/Hold circuit eliminates lhe glitch noise.

BSHH
trom DSP

/ ''i Enlarged

VADl
(+3V)

DSP outputs a sampling signal BSHH in each step of the DAC2
output.

while signal BSHH is High revel, the switch s lurns on causing
the signal to pass through. At the same time, voltage of the
signal is charged in the capacitor C,

At the end of one step where the gtirch appears, signal BSHH
falls to Low level. The switch s turns otf shutting td glitch out.
ryryF swilch turns otf , capacitor c discharges so tnat tne output
of-lhe switch keeps the same voltage tevet.

Thus, the glitch noise is eliminated from the DAC2 output.

FILTER,, POWER ON MUTE, MTXER CIRCUITS

The stepped waveform is smoothed by,the Filter.
At Power ON, cPU ri99s the signal MUTE turning FET T7 off. The power on reverb noise is etiminated.Delayed,sound:sighal from DAC2 is then mixed iitn tf,e VCF outpui by Mixer.

: . :

'_-.t-
@dl

Mute fbm CPU

] ,  
?,xr

From Sample/Hold
Circuit

,^arr*-or 
'!

a v l t  u

itr

?
I

iJ3

U Serg5att.gt
trrrl

I
t

t

Fifter
-21 -

Delayed sound
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DAC2

DAC2 consists of inverters and resistive ladder network and reforms the digitized data lrom DSP in sound
waveform.

The followings explain the digitalto analog conversion method

EXK-F1922064 +5

In the left figure, if the current I from the
battery is 1.5 [Al, it =0.8 IAl, i2 =0.4 [A], R
=0.2 [Al, and i4=0.1 [Al as they passthrough
lK, 2K, 4K, and 8K ohm resistors respec-
tively.
When all the switches are OFF, the output
cunent /o is 0 [A] but, if switches 51 and 53
are ON, the output current will be;

l o= i I + i g=1 [A l

lf all the switches are ON;
lo=il +i2 +i3 +i4= 0.1+0.2+0.4+0.8 = 1.5 [Al

Thus, digital action of switch ON/OFF is
converted into analog amount of the current.

Actually, the DAC in DH-500 is made up by
inverters and R-2R ladder network.
Instead of switches, being High or Low of
DSP's digital sound signal determines cur-
rent flow. For instance, when signal RV15 is
Low, the inverleroutput becomes High caus-
ing the current il tobeflowed. lf RV15 is High,
the current does not flow.

Since the DSP output current is too smallto
drive the DAC, lhe inverters amplify the
current.

R-2R networked resistors halve the cunent
in each ju rrction. For example, suppose current
'7 is 10 [mAl, i2 is 5 [mAI, i3 is 2.5 [mAJ.
Therefore, each bit of DSP oulput has
significance.
Namely since lhe circuit is 1 2 bit DAC, cunent
f fow from terminal RV15 is 2048 times
larger than the current from RV4.

The output cunent /o from ladder network
is transformed in voltage level by the op
amp lC8.

l - - - - - l
|  * i r  I

R

Fl =25Ktl
Fl zR=soKe

8Ko ga 6-oN

DSP
M8661131

RV15 t/  
|  2R

RV14 r/ I 2R

RV12 L/
x  l z R

RVl1 t/
l 2 R
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KEY AND SWITCH MATRIX

PORTAMENTO

B

D$

K
_=_L

(Octave up)

(Octave down)

F

H

J

'ii'

PBO PB1 PB2 P83 P84 PB5 P86 P87

PC1 G H 1# J OBOE CI.ARINETFLUTE

PC2 F Eb D# C SAXG.
PHONE

TRUMPETSYNTH.
REED

PC3 PORTA-
MENT

OCTAVE
UP

OCTAVE
DOWN

A B VIBRAT
ON

THAMS.
UP

TRAMS.
DOWN

A

c

Eb

G

-23 -



ADJUSTMENTS

1 .

2.

Insert a silicon rubbertube (code No. 69147972',into the mouthpiece as shown on page 10.

Tum VR51 on PCB MA3M as shown on the figure below.

t+- vR51

N
l_-/\
| 45"

3. Connect a digilal vollmeter between testpins TP1 and TPZ.

4. Blowing air strongly from the tube, adjust VR52 so that meler reading is 2.6V t 0.05V.

5. While it is not blown, adjust VR-51 for the meter reading; 1.00V + 0.05V.

6. Repeat the above procedures 4 and 5.

: _ i  
. '

r : r

: . .
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TROUBLESHOOTING TABLE

Trouble Faulty Block Checkpoint

No Powr ON
(TUNING lamp does not
light at all)

Power Circuit T1 collector voltage (+9V)
T4 emitter voltage (+5V)
T5 emitter vottage (+5V)

Power switch Switch contact

Power jack

CPU (pPD78C1 1 G-18) Pin 56 (Should be High)

No sound at all Reset Circuit Refer to wavelorm O

12 MHz Oscillator

cPU (rc13) Pins 59-2 should output pulses
when the horn is blown.

Pin 17 should output pulses When rtA
blown (Refer to waveforms (4) and (5) )

VCA Circuit

VCF Circuit Waveforms @ano @ .

DACl T5 emitter voltage should rise when the
horn is blown.

Power Amp (LA4182) Pins 2 and 11 should output waveforms
when the horn is blown.

Speaker

No reverb etfect Sampling Circuit Waveform@

DSP (rC3) Data bus, Address bus

Pins 48 - 60 should output pulses when
played.

Sampling signals BltltanO BftlH
(refer to waveforms (Q) and Qf )

Sample/Hold Circuit Waveform @

Filter Block

Power ON Mute Circuit

cPU (rc13) Pin 15 should output waveform Ot,
Power ON.

RAM ( rC1)

REVERB VR

Certain key(s) do(es) not
work

Key contact

Open circuit on PBO - PB4
or PC1 - PC3 lines

-25 -
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I t e  m Code No. Parts Name Spec. No. o I

FOB J

Unit Price

apar
YenR.N.

R
N
K

PCB M5331.MAlM/MA3M ASS'Y
o*

o'

o*

o'
o '
o '

o'

o'
o*
o'

oa

2010 2s34
2010 7840
2010 7847
2590 0203
2s90 0693
2845 0098
3020 2147
3060 60{9
3719 21 91
2105 0952
2105 1 1 13
21 14 051 1
2114 0686
2252 0595
2254 0154
2390 0749
2730 0s30
2792 0209
27920462
27920470
2792 081s
27920831
2792 084s
27920861
2792 0926
2792 0942
2792 0977
27921043
27921051
2792 1116
2792 1140
279s 0266
2795 0532
279s 0861
279s 0973
2795 2261
279s 2268
2797 0406
2807 6238
2807 62s2
2807 6259
2845 0308
284s 0763
2845 0812
2845 0966
284s 1050
284s 1057
2s4s 1246
2360 1225
2775 0350
2792 0250
27920470
2797 0406

LSI
LSt
LSI
Ceramic oscillator
Crystal oscillator
Three polarity capacitor
Ferrite beads
Resistive ladder network
Ribbon cable
GMOS tC
GMOS tC
Monolithic lC
Monolithic lC
Chip transistor
chip FET
Chip d'ode
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip semi-fixed resistor
Chip electrolytic capacitor
Chip electrolytic capacitor
Chip electrolytic capacitor
Chip capacitor
Ghip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Ghip zener diode
Chip semi-lixed resistor
Chip resislor
Chip resistor
Chio semi-lixed resistor

HM65256BLP-10,12
uPDTSC1 1G-s3s-18
M8661131
csA16.00MX040
AT-s1-12.000MH2
DS306€6F1032
BLO2RN2-R62
EXK-F1922064
DF0H04290-30003000
BU4O66BF.T1
TCT4HCO4AF-T1
BA4558F.DX.T1
NJM311M.T1
25C2412KT-146R,S
25K42s-T1 B-X1s.16
DA116T-146
MCR1OEZHJ272
MCR1OEZHJ104
MCR1OEZHJ473
MCR1oEZ Fl.J102
MCR10EZ!U221
MCR1 OEZFU1 03
MCR1 OEZ FU153
MCR10EZ\1,J474
MCR1 OEZFU1 OO
MCRlOEZFU332
MCR1OEZFU154
MCR1OEZHJ223
MCRI0EZ!+J222
MCR10EZ!1J224
MCF1OEZFU682
MCR1 OEZHJl 81
MCRI0EZl-11105
MCRI OEZFU3g3
MCR1OEZHJ561
MCR1OEZHG253
MCR1OEZHGsO3
EVM.oPSWOOB14
sORVJ1.T
16VJ10-T
6.3RVJ33S-T
T1-21NlEF1osZ-T
T1.21N1ER1O3K-T
T1.21NlER682K.7
T1.21N1ER332K-T
T'1.2'IN1HSL101J.T
T1-21N1EF1A4Z-T
T1.21N1 ER1O2K,T
RD4.7M-T1B(83)
EVM.6PSWOOB24
MCBI0EZ|-U390
MCRI0EZI{.J102
EVM-6PSWOOB14

3
2

2
2
4
1
1
1
2
1
2
8
1
2

1 5
1
2
2
4
1
'l

1
1
1
7
2
1
2
7
I
1
5
3
3
:$
r 5
3
2
3
1
1
1
1
1
1

. 1

1
1
1
1
1

1
1

20
1 0
20
20
20
20
20
20
20)
20
101
20
20
1 0
20
20
1 0
201
1 0
201
20
1 0
201
201
lq l
201
201
201
201
201
201
201
20i
201
201
20
1 0
20

1 0
1 0

20
1 0

20
to

800
880

1,320
1 0 0
1 1 0
22
1 5
50
27
42
30
40
9s
I

32
1 1
3
3
a

3
3
3
3
4
3
3
I
3
3
9
3
I
3
3
9

21
3

34
28
28
?8

6
8
7
6
6
7
5

1 8
26
4
3

34

A
A
A
B
B
c
c
A
X
A
A
A
A
A
A
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
C
B
c
c
c
c
c
c
c
c
c
c
B
B
c
c
B

Notes: O' - New Rank A:
B :
G:
X:

Qtv
a

New parts
Quantity used per unit
Minimum order and supply quantily

Slock recommended
Olhers
No stock recommended



I tem Code No. Parts Name Spec. No. o
FOB Japan
N. R- Yen
Unit  Pr lce

R
N
K

o'

o'

o'

o'

o'
o'
o'

o'
o'
o*

o'

2807 62s9
2845 0308
2 1 0 5  1 1 1 3
2 1 0 5  1 1 2 0
2254 0154
22s9 09s9
2390 0749
2730 0s30
2792 0209
22so 0140
22s2 0567
22s3 0217
22s3 0364
2301 0275
2310 7732
2310 777s
2310 7970
2360 1232
2390 0378
2606 0007
2606 0315
2617 0028
26',17 0036
2617 0079
2617 0079
2617 0087
2617 0095
2617 0109
2617 0192
2617 0214
2617 0222
2617 0231
2617 0246
2617 0289
2617 0297
2617 0301
2617 0378
2617 0416
2617 0467
2801 7546
2801 7994
2901 9604
2BO1 961 1
2801 9618
2804 6002
2805 3029
280s 3037
2805 304s
2818 0448,
2818 2082
2830 6211
3841 0539

Chip electrolytic capacilor
Chip capacitor
G[/OS rC
L.MOS IC
Chip FET
Chip digital transistor
Chip diode
Chip resistor
Chip resistor
Transistor
Transistor
Transistor
Transistor
Diode
Zener diode
Zener diode
Zener diode
Zener diode
Diode
Carbon film resistor
Carbon film resistor
Carbon film resistor
Carbon film resistor
Carbon lilm resistor
Carbon lilm resistor
Carbon film resistor
Carbon film resislor
Carbon lilm resistor
Carbon film resistor
Carbon lilm resistor
Carbon tilm resistor
Carbon film resistor
Carbon film resistor
Carbon film resistor
Carbon lilm resistor
Carbon lilm resistor
Carbon lilm resistor
Carbon film resistor
Carbon film resistor
Electrolytic capacitor
Electro lytic capacitor
Electrolgic capacitor
Electro lytic capacitor
Electro lytic capacitor
Electrolytic capacilor
Electrolytic capacitor
E lectro lytic capacitor
Eleptrolytic capacitor
Ceramic capacitor
Csramic capac(or
Myfar capacitor
Fixed induclor

6.3RVJ33S-T
T1-21Nl EF103Z-T
TC74HC04AF-T1
TC7SO8F.TE85R
23K425-T' t  B-X15,1 6
DTC'I 14YKT-146
D A 1  1 6 T - 1 4 6
MCR1OEZHJ272
MCRl OEZHJl 04
2SA1286-T
2SC4266QR-T
25D1246T,U.AA.T
25D545E,F.AA.T
1SS176-TPA7.T
RD5.6ESB2-T1.7
RDs.6ES83-T1.7
RDs.6JSB2-T1-T
RD7.5ESB1-T1.7
1SR139-1  00T-32-T
R-20-180-J-T24-T
R-20-3.3J-T24-r
R-20-100-J-T24-T
R-20-220-J-T24-T
R-20-3.3K -J-T24-T
R-20-3.3K-J-r24-T
R-20-4.7K-J-T24-T
R-20- 10K-J-T24-T
R-20-33K-J-T24-T
R-20-1 .8K-J,T24-T
R-20-2.7K-J-T24-T
Ft-20-820-J-T24-T
R-20-270-J-T24-T
R-20-12K-J-r24-T
R-20- 1sK-J-T24-T
R-20-22K-J-T24-T
R-20-56K-J-T24-T
Fl-20-3.9K-J-T24-T
R-20-18K-J-T24-T
R-20-68-J -r24-T
10RC2-100-T2-T
16R83-470-T14-T
16RC2-33-T2-T
6.3RC2-100-T2-T
6.3RC2-220-T2-T
6.3RE2-470-T14-T
s0Rc2-1-r2,7
16RCz-10,T2-T
6.3RC2-47-T2-r
RT.HE4OTKYBlOl K.T
RT.HETOTKYFl O3Z-T
AMZV-1s4Kso-T
ELE-V1OOKR.T

1
1
1
1
4
1
1
1

1 1
1
2
1
1
1
1
1
.l
1

1
1
2
2
2
1
1
2
1
2
1
2
1
1
1
1
1
1
1
1
1
2
5
2
1
1
1
2
5
2
't

3
1
2
3

20
20

1 0
1 0
20
20
20
20
1 0
20
1 0
20
20

20
1 0
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
2A
20
1 0
20
20
2A
20
?0
1 0
20

28
6

30
27
32
1 2
1 1
3
J

35
I

29
25
5

1 2
1 2
1 2
a

1 1
3
3
3
J

3
3
3
J

3
a

3
3
3
3
3
3
e

3
3
3

1 9
27
1 7
1 7
20
27
1 8
1 8
20
3
6
3

26,

C
c
A
A
A
A
c
c
c
A
A
A
A
c
B
B
B
B
B
c
c
c
c
c
c
c
C
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

PCB M5331-CN1/CN2 ASS 'Y
2301 02751Diode 1 SS 1 76-rP A7-T 12 20|/ sl c

A:
Oty - Quantity used per unil B: Stock recommended

' - Minimum order and supply quantily . C Others
X: No stock recommended

- 2 8 -



I t e  m Code No. Parts Name Spec. No. a
F O B  J a p a r
N. R. Yen
Unl t  Pr lce

R
N
K

o

o
o

3719 2184
3725 1246
4317 0840
4317 0850

Ribbon cable
PC joiner M124F
PCB-M5331-CNl M
PCB-M5331-CN2

DF5H031 20-80008000
JSF00-8-130M
M210650-2
M210650-2

1
1
1
1

20

20

1 5
58

1 0 0
27

c
C
X
X

PCB M5331.CN3 ASS'Y

o'
o '
o '
o '

2301 0275
2370 0462
2775 0s74
3725 1 988
4317 0880

Diode
LED
Semifixed resistor
PCB iriner M331C
PCB-M5331-CN3M

1SS176-TPA7.T
LN2TSRPX-OA3)
EVN-D4MOOB14
JSF00-18-8sM
M210651-1

5
7
2
1
1

zo
21
20
1 0
1 0

5
20
1 6
40
37

c
B
B
c
X

PCB M5331-CN4 ASS'Y
o'
o*

o'
o.:
o '

o'

o'

o'
o'

o'

o '

372s 1 995
4317 0860
27920217
2792 0462
2792 0470
2792 0799
27920831
27920861
2792 0888
2792 0942
27921019
2792 1043
279s 0273
2795 0532
2795 0728
2795 074?
2795 2478
2795 2905
2795 2912
2845 0308
284s 0763
2845 0812
2845 0896
2845 10s0
2945 1057
z8/.s 1246
2845 1729
4317 o89o
2114 1274
2252 0595
2360 1 036
2390 0994
2730 0530
27920470
27920831
2792 1043
2792 10s1
2792114A
2795 0s32
z8/,s og08
z8/5 0763
2845 1071
284s 1246

PC joiner M331F
PCB-M5331-CN4
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Chip capacitor
Chlp capacitor
PCB.M5531.MA1M
Monolirhic lC
Chip transistor
Chip zener diode
Chip diode
Chip resislor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip capacitor
Chip capacitor
Chip capacitor
Chlo caoacitor

JSF00-9-90
M3108s0-1
MCR1 OEZFUl Ol
MCRI0EZ!+J473
MCR1OEZHJ102
MCR1OEZHJ472
MCR1 OEZHJl 03
MCR1OEZHJ474
MCR1OEZHJ334
MCR1OEZHJ332
MCR1OEZHJ564
MCR1OEZHJ223
MCR10g,l+J823.
MCRI0EZ!-U105
MCRI0EZI-U560
MCR1OEZHJ683
MCR1 OEZHK1 06
MCR10EZHF5002
MCR10EZHF2502
T1-21N1EFl032-T
T1.21N1ERlO3K-T
T1.21N1ER682K.7
T1-21N1HCG47CJ-T
T1.21N1HSLl01J.T
T1-21N1EF1 044-7
T1-21N1 ERlO2K.T
T1-21N1 HCG20qJ-T
M110560-1
l-46358M-TP-T1
2SC2412KT-146R;S
RD3.3M-TlB(82)
DA204K-T146
MCR10EZIU272
MCR1 OEZHJ1 02
MCRIoEZ!-U103
MCR10FJ,lil223
MCR10Ealil222
MCRI0EZI+J682
MCRI0EZ|-U10s
T1.21N1EFlO3Z-T
T1.21N1 ERl O3K.T
T1-21N1HCGH471J:|
T1.21N1ER1O2K.T

1
1
0
2
1
1
1
1
3
1
2
1
1
1
1
1
1
3
2
4
3
1
2
8
4
1

1

I

2
1
1
1
1
1
1
1

2
1
1
1
2
1

1
1

2

20

20
20
20
20
20
20
20
2A
1 0
20
20
20
20
20
20
20
20
20
20
2A
20
20
20
20
20

1 0
2A
20
20
2A
20
20
20
20
20
20
20
20
20
20

1 8
1 4
3
3
3

28
220

3
3
3
3
3
4
3
3

6
7
5
4

590
4l

I

3
3
3

I
9
5

3
6

I
J

3
3
3
3
2
5
5
6
I
7
4

C
X
c
C
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
X
A
A
B
c
c
c
c
c
c
c
c
c
c
c
c

c
c

Rank A:- New a n l

l ' : ;
! ; ' : '

i,i:
,:-i '

B :
C:
X :

Qtv
a

New parts
Quantity used per unit
Minirnum order and supply quantity

Stock recommended
Olhers
No stock recommended
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I t e m Code No. Parts Name Spec. No. o I

FOB Japan
N. R- Yen
Uni t  Pr ice

R
N
K

o' 4317 0900
3025 0217
3500 3371
3665 0070

PCB-M5331-MA3M
EMI filter
Conneclor 2P
Test oin

M110560-2
EXC.EMTI O3DC
IL.G.2P-S3T2.E
I P S - 1 1 3 6

1
1
1
2

01

20

1 0 0
23

5
3

X
c
X
X

PCB M5331-MA2M ASS'Y

o'
o'
o '

2114 1253
2121 0013
2765 0812
30202147
3025 0063
3412 0238
3s01 0196
3501 3717
3612 0711
4317 0870
6915 51  81
691 6 0360

Monolithic lC
OP amp
Volume
Ferrite beads
EMI fi l ter
Slide switch
DtN jack
DC jack
Miniature jack
PCB-M5331.MA2M
VR knob 264
Screw 264

L44182
NJM4558DD
EVL-EsA-T12814
BLOzRN2.R62
DST306-56F2103z:
SSD-220P
TCS5350-01-1211
HEC2305 01-230
YKB21-s101
M 1 1 0 s 6 1 - 1
M310558A-1
M410817-1

1
1
2
2
3
1
1
1
1
1
2
2

1 0
1 0

5

5

20
20

1 3 0
78

1 0 0
1 5
28
68
79
28
90

130
24
5

A
A
B
c
c
B
B
B
B
X
c
X

UPPER CASE BLOCK
1 O '

2
3 0 '
4 0 '
5 0 '
6 0 '

7
I
I
1 0
1.1
1 2
1 3
1 4

15 0 '
16 0 '
17 0 '
19 o '
19 o '
20 0'
21 o'.
?2 Q'
23 0'
24 o'-
25 0'
26 0'
2 7 o ^
29 o'
29 o'
30 0'
31 0'
32 0'

3 7 1 9  1 9 1 1
3831 0252
691 7 0381
6917 0391
6 9 1 5  1 9 1 8
6917 0420
6 9 1 4  8 1 4 1
6914 8151
691 4 81 61
6 9 1 4  8 1 7 1
6915 6282
6s1s 6292
6915 6322
6915 6342
6916 1260
6916 1280
691 6 1290
691 7 0550
691 7 0560
6917 0570
691 7 0580
691 7 0590
691 7 0620
691 7 0630
691 7 0680
6917 2221
6917 2231
6917 2320
691s 6332
69127246
6914 8000
691 7 0540

Hrbbon cable Mzs0tsti
Speaker
Contaa rubber 331A
Contact rubber 3318
Key ring
Upper case sub assy
Key suppod A
Key support B
Key support C
Key support D
Key top 263P8
Key top 263PC
Key top 263PF
Key top 263PH
Key spacer D
Key spacer D
Key spacer D
Key top 331A
Key top 3318
Key top 331C
Key top 331D
Key top 331E
Key spacer D
Key spacer D
Key top 263PD
Key shaft 331C
Key shatt 331D
Felt (lower)
Key top 263PG
Speaker grill
Speaker ring
Stoooer(uooer)

DF5H021 00-35353535
EAS-gD1OA
M31087A-1
M310874-1
M4105684-1
M210679'1
M4103974-1
M4103984-1
M410399A-1
M410400A-1
M4106988-1
M4106998-1
M4107028-1
M4107048-1
M410837-1
M410837-3
M410837-4
M4't0989-1
M410990-1
M410991-1
M410992-1
M410993-1
M410837-5
M410837-6
M410670-1
M411032-1
M411033-1
M411 020-1
M410703B-1
M310477F'3
M4103s7-1
M411012-1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
2
1
1
1
1
1
1
2
1
1
1
1
0
1
1
1
1

1

20

1 0
1 0
20

1 0
1 0
1 0
5
5
5
5
5

1 0
1 0
5

20
20

20

34
1 3

1 , ' l  70
1 2
1 2
1 2
1 2
1 0
1 0
1 0
1 0
43
43
43
79
79
79
79
79
€
43
77

1 5
3 1 0
42

120
120

7
1 0

290
220
24

X
B
B
B
c
c
X
X
X
X

c
c
c
X
X
X
c
c
c
c
c
X
X
c
X
X
X
c
c
c
X

t SENSOR BLOCK
33 0'
34 0'
35 0'

691 7 0430
6917 0440
6s17dtrfr

Sensor sub assy 331
Sensor house sub assy
Tube 331

M 4 1 1 0 1 9 ' 1
M41 1  01  8 '1
M310877-1

1
1
1

1
1
1

270
1 0 0
84

A
c
c

A: Essential
B: Stock recommended

.,.$ 
';- New Parts

l\l - Quantity used per unit
' - Minimum order and supply quantity C:

X :
Others
No stock recommended

- 3 0 -
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I t e m Code No. Par ls  Name Spec -  No . o
F O B  J a p a r
N.  R.  Yen
Unl t  Pr ice

R
N
K

36 O'
37 0'
38 0'

691 7 0480
691 7 0490
3501 4396

Sensor cover 331
Sensor ring 331
2P connector M331

M41 1000-1
M411025-1
fL-2P-9-M331

1
1
'l

1
20
1 0

63
1 7
J O

X
X

LOWER CASE BLOCK
39
40

41 0*
42 o',
43 0*
50 0'
51 0'
52 0'

6909 5880
6911 5530
691 7 0500
6917 0s10
691 7 0521
6907 9200
691 2 8881
6914 7920

SL contact 125
Sponge
Lower case sub assy
Slide knob 331
Rubber button
Battery spring 938
Battery spring 331
Batterv sorino 263

CSB.125
M42106-1
M210682'1
M310868-1
M310870A-1
M42629-1
M41 1021A-1
M410375-1

2
1
1
2
1
1
1
1

I

10

20
1 0
20
20
1 0

3s
I

860
1 4
38

7
1 5
2 1

B
X
c
c
c
X
X
X

O T H  E H S
o '
44
4s

46 0'
47 o',
48 0'
o '

49 o'

691 7 3630
69147781
691s 8720
6917 0220
691 7 0360
691 7 0371
372s 2002
6905 3840

Strap
Decorating screw 263
Mouth piece A
Battery cover sub assy
Button 331
Contact rubber 331C
PC piner M3318
Spacer 5.5

STR
M4104054-1
M310667-1
M41 1017 '1
M310869-1
M4109944-1
JSF00-1  1-100
M4948-9

1
1
1
1
2
1
1
2

50

5
20
1 0
20

210
2

45
370
7s
27
27
1 5

c
c
A
c
c
B
C
X

O' - New entij:'i Notes: O' - New Pads
:i.,, Oly - Quantity used per unit B: Stock recqnmendad
li,; - Minimum order and supply quantity C: Oth€rs
lj:i : No stock re@mm€nd€d
' l l l
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