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IMPORTANT NOTICE

This manual has been provided for the use of authorized Yamaha Retailers and their service personnel. It
has been assumed that basic service procedures inherent to the industry, and more specifically Yamaha
Products, are already known and understood by the users, and have therefore not been restated.

WARNING:

IMPORTANT:

Failure to follow appropriate service and safety procedures when servicing this product
may result in personal injury, destruction of expensive components and failure of the
product to perform as specified. For these reasons, we advice all Yamaha product owners
that all service required should be performed by an authorized Yamaha Retailer or the
appointed service representative.

The presentation or sale of this manual to any individual or firm does not constitute
authorization, certification, recognition of any applicable technical capabilities, or
establish a principle-agent relationship of any form.

The data provided is believed to be accurate and aplicable to the unit(s) indicated on the cover. The
research, engineering, and service departments of Yamaha are continually striving to improve Yamaha
products. Modifications are, therefore, inevitable and changes in specification are subject to change without
notice or obligation to retrofit. Should any discrepancy appear to exist, please contact the distributor's

Service Division.

WARNING:

IMPORTANT:

Static discharges can destroy expensive components. Discharge any static electricity your
body may have accumulated by grounding yourself to the ground buss in the unit (heavy
gauge black wires connect to this buss).

Turn the unit OFF during disassembly and parts replacement. Recheck all work before
you apply power to the unit.
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B The Disklavier Design

The Disklavier consists of a control unit and a drive unit comprising of a sensor unit, solenoid

units, power source unit and 1/O control unit.

Control unit

1/0 control unit

B Specifications

Design
Control unit » Key switches
* LCD

* LED indicators

« LED display
« Disk drive

» Jacks

* Media

» Polyphonic voices
» Polyphonic voices

Solenoid unit
Sensor unit

Power supply
* U.S. & Canadian Models:
* General Model:
» Power consumption

< Environmental temperature:

Standard equipment

} i

O
:»T Power source unit
it —

> Sensor unit

18

Dot matrix (16 characters x 2 lines)
Power, Record, Volume, Tempo,
Transposition, Metronome, MIDI.

7 segments x 2 digits

3.5 inch micro-floppy disk drive
MIDI IN/OUT, foot switch phone jack
Double sided, double density, double track
3.5 inch microfloppy disks

Memory capacity: 628 kbytes
Number of pieces: 60

Music titles: 32 characters

Disk titles: 64 characters

16

16

120V - 60 Hz
220V - 50Hz

250 W

4°C ~ 40°C

Wireless remote control unit, prerecorded floppy disk

* Specifications and exterior design are subject to change without notice.



B Names and Functions
@Front Panel
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POWER
= ONBROFF

(DPower Switch

Pressing this switch turns power on, shown by
the power indicator 3> and the Volume button
indicator (3 lighting up. At the same time, the LCD
will display the message "DISK NOT READY!".

(2 Remote control signal window

The infrared signals from the remote control unit
are received at this window. Be sure to leave it
uncovered so the signals from the remote control
unit can be received properly.

@ Power indicator
Lights up when power is turned on.

@Disk slot
Floppy disks are inserted here.

®Disk Eject button
Press this button when you wish to remove an
inserted disk.
* Please do not remove the disk during playback
or recording as this will damage the disk drive
head and the disk itself.

{®Music number indication

Displays the number of the selected piece of
music. Confirm this display before you play back
or record.

5) [2) 6 l6)

DLiquid Crystal Display (LCD)

The LCD displays a variety of information such
as the music title, adjustmentvalues, the time that
has elapsed since the beginning of the piece of
music, playback and recording levels, and so on.

8Start Pause button

Press this button when you want to start
playback or recording. Also use it when you wish
to temporarily stop (pause) or restart a piece of
music during playback or recording. (If this button
is pressed during fast forward or rewind, playback
will recommence from there.)

@Tune Select Return-FF buttons

In stop or record stand-by mode, the function of
these buttons is to select the music humber, while
they function as Fast Forward or Return buttons
during playback. To stop fast forward or rewind
operation, press the respective button again. This
will restart playback from the point where the
button was pressed. If the button is not pressed
again, fast forward or Return will stop at the
beginning of the next piece of music or the present
one respectively.

©@Stop button
This button stops all operations such as playback
and recording, fast forward or rewind.
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iDRec. button

Pressing this button causes its indicator to light
up, entering record stand-by mode. Recording can
now be started by pressing the Start/Pause button.

If you would like to delete part of a recorded piece
of music and rerecord something else in its place,
first enter record stand-by mode by pressing this
button. Then display the number of the respective
piece of music with the Music Selection/Return-FF
buttons@and usethe Start/Pause button ®inorder
to commence rerecording.

* The number of pieces of music that can be
recorded on a single floppy disk is 60 for a total
recording time of about 90 minutes. However,
this is only an approximation and the actual
number of pieces and length of recording time
depends on the kind of music recorded.

* If this button is pressed once again during
record stand-by mode, the mode will change
to "music/disk title entry mode”, which is used
to input the names of single pieces of music or
entire disks.

* If this button is pressed again twice during
record stand-by mode, the mode will change
to "split point setting for separate left-and
right-hand parts".

& ¢ o

2Repeat buttons

Operate these buttons when you desire repeated
playback of certain pieces of music or sections
within them.

@3Volume button

In orderto adjust the playback volume, press this
button in stop mode, during playback or playback
pause, making sure that the button's indicator
lights up. You can then adjust the volume with
the +/ - buttons (8. The adjustment range is
from -03 to +02. It is usually set to 00.

In addition, this button can be used to turn the
metronome sound on or off when the Metronome
button (@ has been pressed to select the
metronome function.

i4Tempo button

When you want to adjust the tempo (speed) of
a piece of music for playback, press this button in
stop mode, during playback or playback pause,
making sure that the button's indicator lights up.
You can then adjust the tempo with the + / -
buttons (8. The adjustment range is from -50%
to +20%. It is usually set to 00.

Besides, this button can be used to enable
metronome tempo adjustment when the
metronome function is on.



{®Trans/Beat

When you want to transpose (change) the key
of a piece of music for playback, press this button
in stop mode, during playback or playback pause,
making sure that the button's indicator lights up.
You can then transpose the music with the + / -
buttons (8. The transposition range is from two
octaves down to two octaves up. It is usually set
to "normal".

In addition, this button can be used to set the
metronome time when the metronome function is
on.

@®-/+ buttons

These are used for various adjustments and
settings such as volume, tempo or transposition.
Pressing the " - " button decreases the respective
value, pressing increases it. With both
buttons, keeping them depressed changes the
value continuously while pressing them shortly
changes the value in single steps.

"gn

i?Metronome button

The Disklavier has a metronome function which
allows you to record music while listening to a
metronome beat. It is also possible to use the
metronome function when not recording.
(However, the metronome cannot be used during
playback.)

When you wish to use the metronome function,
press this button.

{®Part Cancel buttons

It is possible to cancel either the left-hand or
right-hand part by pressing the corresponding Part
Cancel button when playing back music recorded
separately for the left and right hand. In other
words, pressing the button "L" causes only the
sound of the keys played by the right hand to be
heard, while pressing "R" means that you will hear
only the part for the left hand.

{9MIDI button

This button is only needed when MIDI signals are
being exchanged with other connected MIDI
equipment. Pressing this button enters MIDI
set-up mode in which the conditions for MIDI
communication are established.



@® Remote Control Unit
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@ Remote control signal window

Please operate the remote control while making
sure that this infrared signal transmission window
is aimed at the corresponding reception window @
on the front panel. The control signals from the
remote control unit are transmitted from here.

@) Start/Pause button
Has the same functions as the Start/Pause
button ® on the front panel.

@ Stop button

Has the same functions as the Stop button 9 on
the front panel.

@3 Rec. button
Hasthe same functions asthe Rec. button @) on
the front panel.

@ Tune Select buttons

The function of these buttons is to select the
music number in stop mode, during playback or in
record stand-by mode.



@ Return-FF buttons

These buttons are for fast forward and rewind.
They can be operated in stop mode or during
playback. Fast forward or rewind continues until
the respective button is pressed again.

@ Volume buttons

These buttons adjust playback volume level.
They can be operated in stop mode, during
playback or playback pause.

@) Tempo buttons

When you want to adjust the tempo of a piece
of music for playback, use these buttons in stop
mode, during playback or playback pause.

Transpose buttons

When you want to transpose (change the key of)
a piece of music for playback, press these buttons
in stop mode, during playback or playback pause.

@ Repeat buttons
Operate these buttons when you desire repeated
playback.

Part Cancel buttons

These allow you to cancel either the left-hand
or right-hand part for playback of music with
separate parts for the left and right hand.

% Operations that cannot be carried out with the
remote control unit:

« Operations with the metronome function on

» Operations in MIDI set-up mode

» Disk formatting, registration

@® Connectors

@) MIDI jacks

These jacks are used for MIDI connections.
When you want to control other MIDI equipment
from the Disklavier or control this unit via other
MIDI equipment, these jacks enable MIDI signal
communication.

82 Foot switch jack

If an optional FC-5 foot switch has been
connected to this jack, you can start, stop and
restart playback or recording with your foot. (The
foot switch then has the same functions as the
Start/Pause button ® on the front panel.)



B How to Format Disks

® After inserting a disk, press the Rec. button while keeping the Stop button depressed. You can
release these buttons when the display reads "FORMAT OK?".

0

s | |e] = | FORMAT 0k2
r"ﬂHEC

STOP U

@ In answer to the above message, press the Start/Pause button. (If you should decide not to
proceed with formatting, remove the disk instead.)

san | > | FORMAT 0Kk2?
O

START/PAUSE @

(® Reconfirm the above question by again pressing the Start/Pause button. (If you decide not to
proceed with formatting, remove the disk instead.)

e | | FORMATTING NOW!

smmxmus&b

@ After a few minutes, formatting is completed and the display will change as follows.

-

® Erasing recordings
Should you wish to delete all recordings on a disk at once, you can format that disk as described.



Transmission Conditi

DISC DATA (for playback)

RECEPTION DATA
(when stopped or recording)

NOTE ON/OFF
SUSTAIN PEDAL

SOFT PEDAL

VOLUME (MIDI OUT VOL.)

PROGRAM CHANGE

MIDI CLOCK
START /CONTINUE/STOP

ACTIVE SENSING

Transmission Data

MIDI Data Format

ons

$00~$F0, $F7

$00~$FF —

(Recording/playback model only)

$9n

$8n, $40

$8n, $43

$8n, $07

$F8

Jr__%.

— N
4 MiDI OUT
$cn—mm———— CH.=

Delay Out

Keyboard Out

MIDI OUT
CH.=

N

= MIDI OUT

$FA/$FB/SFC

$FE

* CHANNEL INFORMATION

1) CHANNEL VOICE MESSAGES

(D Key On/Off

Status
Note No. Okk
Velocity Ovv

1001nnnn(9n)

k k k kk
VVVVYV

n = channel number (0~15)
k=21 (A1) ~108 (C;): Note 1
v =0: key off

v=1-~127: keyon

Note 1: Transposition is also limited to this range.

(@ Control Change
Status
Control No.
Control value

Control No.

1011nnn n(Bn)
Occccccc
Ovvvvvvy

c=7 volume (MIDI OUT VOL.)
€ = 64 Sustain pedal

Cc = 67 Soft pedal

® Program Change
Status
Program No.

1100nnn n(Cn)
Oppppppp

n =channel number (0 ~15)

Control value
v=0~127

v=0: off, 31: on
v=0: off, 31: on

n =channel number (0~ 15)

p=0~127



SYSTEM INFORMATION
1) SYSTEM REALTIME MESSAGES

(D Timing clock

Status 11111000 (F8): Note 2
Note 2: The clock tempo can be changed within a variable range of J = 40~230.

(2) Start

Status 11111010 (FA)
(3 Continue

Status 11111011 (FB)
(® Stop

Status 11111100 (FC)

(®Active sensing
Status 11111110 (FE): Note 3

Note 3: When the preferred data, including active sensing, has been transmitted, if data
is not transmitted within an interval of approximately 80 milli seconds, the main
clock is transmitted.

* The system realtime messages Timing Clock, Start, Continue, and Stop can be transmitted
only when the metronome function is ON.

* When playing back a disk recorded on another system (E-seq), all system information as
well as system exclusive messages can be transmitted.

* In MIDI OUT = DELAY OUT conditions, and also in Stop or Recording mode, delay the data
received through MIDI IN by 500msec, and merge it with MIDI OUT without any changes.


Jody L Evers
This can all be text next time


Reception Conditions

$8n NOTE OFF
—I: $9n NOTE ON/OFF
Stop. $Bn, $40 SUSTAIN
Recording
modes $8n, $43 SOFT PEDAL
MID! IN————
$FE ACTIVE SENSING
Reception Data
+ CHANNEL INFORMATION
1) CHANNEL VOICE MESSAGES
D Key Off
Status 1000nnnn (8n) n=channel number (0~15)
Note No. Okkkkkkk k=21 (A.1)~108 (C>)
Velocity Ovvvvvvy v = ignored
@ Key On/Off
Status 1001 nnnn (9n) n=channel number
Note No. Okkkkkkk k=21 (A.1)~108 (C;)
Velocity Ovvvvvvy v=0: key off

v=1~127: key on
® Control Change

Status 1011nnnn (Bn) n=channel number (0~15)
Control No. Occccccec
Control Value Ovvvvvvy

Control No. Control Value

Cc =64 Sustain pedal v=0: off, 31: on

c =67 Soft pedal v=0: off, 31: on

e SYSTEM INFORMATION
1) SYSTEM REALTIME MESSAGES

(DActive Sensing
Status 11111110 (FE): Note 4

Note 4. When this code is received, sensing begins. If there is neither status nor data
for an interval of 300msec, the piano keyboard and pedals become OFF, as do
the Note ON of MIDI OUT and the Sustain Pedal ON.



B MIDI Implementation Chart

(DISKLAVIER ) Date : 2/4, 1986
Model MX100A MIDI Implementation Chart Version : 1.0

et e it et e +
: Transmitted : Recognized Remarks
: Function :
e e e e R e ekt bl L e — e, — -
:Basic Default S o1
sChannel Changed : 1 - 16 1 - 16
-------------------- it T TR USRS RS GUpN Sy
: Default : 3 :
:Mode Messages @ x X
H Altered MEE R R AL EEEEEE RS L NN M
T $ommmmmm e e S e T T T T pmm e :
:Note ¢ 21 - 108 «1: 21 - 108
:Number : True voice: s¢ssexssssssss 1 21 - 108 :
-------------------- bl b T TP Gy Uy Sy Uy SO

tVelocity Note ON t o 9nl,v=1-127 ¢ o wv=1-127
: Note OFF : x 9nH,v=0 el x

fmm e mmee e e b .
After Key’s X ox :
Touch Ch’s X el x :

———————————————————— R e i St S it e e
Pitch Bender X *l: x

———————————————————— e R R el Tt L P L

7 o P

: 64 : o

: 67 : o o

:Control : :

:Change : : :

: +]: : :

R e e e oo ommm e oy

:Prog t 0o 0-127 «]: x

:Change True & teSEEERELTEIRSESRE ¢

e oo e m e oo m s
:System Exclusive X «1: x

R L o e o a s

:System : Song Pos ! x T X

: Song Sel @ x Px

:Common : -Tune X X

et TR e e e m e m e :

:System :Clock to HE'Y :if Metronome is ¢

:Real Time :Commands: o P X . used :
e - e et T T PP ot

tAux :Local ON/OFF : x X
: tAl]l Notes OFF: x X
tMes- (Active Sense ! o t o
tsages:Reset X P X :
———————————————————— e itk ekttt R e D

:Notes: All recognized data are transmitted 500msec later
if controler mode is STOP or RECORD and DELAYOUT mode is on.

e oo o

: «] = All data are enabled to transmitted as record data
: if other E_seq disk is used and DELAYOUT mode is on.
e +
Mode 1 : OMNI ON, POLY Mode 2 : OMNI ON, MONO o : Yes

Mode 3 : OMNI OFF, POLY Mode 4 : OMNI QFF, MONO x : No

11



MIDI Troubleshooting and Know-how

When MIDI Is connected, there are a few mistakes and problems that occur frequently.
@ A sound source instrument has been connected to the MIDI OUT terminal, but no sound
is produced by the external instrument.

* Are you sure the MIDI cable is firmly connected between the MIDI OUT terminal of the
Disklavier and the MIDI IN of the external instrument?

« Does the reception channel of the external instrument match the transmission channel of
the Disklavier?

 If you are performing, is the MIDI OUT switched to KEYBOARD OUT?

* During playback, is the MIDI OUT switched to DELAY OUT? (In this case, the transmission
channel of the Disklavier cannot be changed.) Or, if it is KEYBOARD OUT, is the volume
setting of the MIDI OUT VOL. or the piano volume too low?

@ A keyboard or sequencer is connected to the MIDI IN terminal, and performance took
place on the external instrument, but the piano keys were not struck.

* Is the MIDI cable firmly connected between the MIDI OUT terminal of the external instrument
and the MIDI IN of the Disklavier?

* Is the power on, and has a floppy disk been inserted?

« Does the reception channel of the Disklavier match the transmission channel of the external
instrument?

Is the volume setting of the piano (MIDI IN VOL.) too low?

® A keyboard or sequencer is connected to the MIDI IN terminal of the Disklavier, and
performance took place on the external instrument, but the piano keys were struck
with delay.

* It takes about 0.5 seconds from the time the information is received until the time the piano
keys are struck.

@ There is a difference in pitch between the piano and the external instrument.
« Is the transposition function on?
* Is the TRANS/BEAT set to something other than "normal”?

® The voicing of the external instrument can not be changed.
» Does the transmission channel of the Disklavier match the reception signal of the external
instrument? (If they do not match, the voicing cannot be changed.)
® The MIDI OUT VOL. function does not operate for the external instrument.
* Does the transmission channel of the Disklavier match the reception channel of the external
instrument? (If they do not match, switching is not possible.)
@ During performance or playback on the piano, there is no problem with the piano, but
the upper or lower tones are not produced on another keyboard.
* Are you playing music separated for left and right hand?

* |Is the split function on?



Split, transposition functions do not work on the external instrument.

« Is the MIDI OUT set to DELAY OUT? (If it is not set to KEYBOARD OUT, these functions will
not operate.)

» Does the transmission channel of the Disklavier match the reception channel of the external
instrument?

® When playing ensemble music, the external instrument receives all parts.

« Is the reception channel of the external instrument set to OMNI ON?

@ The MIDI OUT CH. was specified, but information is not output through the specified
channel.

 Is the MIDI OUT set to DELAY OUT? (If the performance information transmission channel
was set to KEYBOARD OUT only, you can change to the original channel and transmit.)

@ Voicing data was dumped from the keyboard or other instrument connected to the MIDI
IN terminal of the Disklavier to the keyboard or instrument connected to the MIDI OUT
terminal of the Disklavier, but on the Disklavier, "MIDI DATA ERROR" is displayed and
the command is not implemented.

- If a large volume of data is transmitted, dump without sending the data via the Disklavier.

@ You recorded ensemble music yourself, but when you play it back, the rhythm goes
haywire.

« Sometimes if the amount of data is too large, the rhythm goes haywire.

To protect the piano, avoid sending overly large amounts of data. Also, avoid entering quick
repeated not or successive or long scores as much as possible.

@ The piano repeats the same note over and over.
* Is there a loop in the wiring of the MIDI cable?

@ Playback is started on the Disklavier, and you wanted to start the rhythm machine and
sequencer simultaneously by using system realtime messages, but cannot start them.

» Timing Clock, Start, Continue, and Stop can be transmitted only in Stop or Recording mode,
when the metronome function is ON.

13



WWarning Displays and Error Messages

This Disklavier will display warnings and error messages on its LCD when operation has been incorrect or
other problems have arisen. Should this happen, please take the appropriate measures after having found
out what the trouble is by referring to the table below. Please note that some of these problems are easy to
mistake for malfunctions though they are actually very easy to solve by yourself.

Display Cause What to do...
DISK NOT READY! Always displayed when power
turned on.
Floppy disk contents are pro- | When recording or entering a music
!
DISK WRITE PROTECTED! tected. or disk title, cancel the disk’s me-

mory protect function by sliding
back the erasure protection tab.

Unformatted disk has been in- | When you want to record on a new
UNFORMATTED DISk serted. disk, you must first format it.
CONVERT DISK! Disk that has been used with | In order to use a disk that was pre-
) other system has been in- | viously used with another system,
serted. it must be converted.
ERROR OCCURRED!! Disk defective. Replace the disk.
(PUSH STOP KEY) Hardware problem. Press the Stop key to cancel the

error message.

MIDI DATA ERROR! MIDi data faulty. Press the Stop key.
(PUSH STOP KEY!) Too large a volume of MiDI data | Press the Stop key.

received at once.

MIDI connections faulty. After turning off the power for both
pieces of equipment, check the
connections.

FILE NOT FOUND! Error occurred during playback | Reconvert, then rerecord.
RE-CONVERT DISK! or recording.

During rerecording, the disk’s | Reconvert and record on a different

memory capacity has been ex- | disk.
ceeded.
CANNOT FORMAT! Disk defective. Replace the disk.
DISK FULL! Disk full to capacity. Record on a different disk.
CANNOT CONVERT! Disk defective. Repiace the disk.

A purchased disk contains a

!

THIS FILE IS PROTECTED! piece of music which cannot be

rerecorded.

This message appears when-

t

EXECUTING? ever internal processes take

some time during which ex-
ternal operation is not possible.
Please do not remove the disk
as long as this message is dis-
played.

RE Attempt was made to record a | The maximum number of pieces that
ge:z(sn RECORD M0 61st piece of music on a disk. can be recorded on a single disk is
60.




B Error Number and Description in Details

When error occurred, the error number will be indicated onthe 7 segment LED with pushing the L and

R buttons at a time.

Error
No.

Error message on

Description

99

98

97

96

94

93

92

91

90

88

87

81

80

79

78

76

74

73

10

69

68

67

66

65

64

63

62

(DISK NOT READY!
ERROR OCCURRED!!
(PUSH STOP KEY!)

ERROR OCCURRED!!
(PUSH_STOP KEY!)

l ERROR OCCURRED!!
(PUSH STOP KEY!)
DISK FULL!

ERROR OCCURRED!!
(PUSH STOP KEY!)

ERROR OCCURRED!!
(PUSH_STOP KEY!)

DISK WRITE
PROTECTED!
CONVERT DISK!
ERROR OCCURRED!!
(PUSH STOP KEY!)

ERROR OCCURRED!!
(PUSH STOP KEY!)

REPEAT 255 TIMES
ALREADY

CANNOT PAUSE IN
THIS MODE!

UNFORMATTED DI1SK
ERROR OCCURRED!!
(PUSH STOP KEY!)

ERROR OCCURRED!!
(PUSH STOP KEY!) |

THIS FILE IS
PROTECTED!

PUSH STOP KEY!
FILE NOT FOUND!
RE-CONVERT DISK!

ERROR OCCURRED!!
(PUSH STOP KEY!)

ERROR OCCURRED!!
(PUSH_STOP KEY!)

ERROR OCCURRED!!
(PUSH STOP KEY!)

ERROR OCCURRED!!
(PUSH STOP KEY!)

MIDI DATA ERROR!
(PUSH STOP KEY!)

ERROR OCCURRED!!
| (PUSH STOP KEY!)

CANNOT FORMAT!

CANNOT CONVERT! J

Disk not ready

Disk read and write retry over
Buffer write overrun

Buffer read overrun

Disk track full

Disk seek retry over

Write error

Write into protected disk

Unsuitable disk format(”PIANODIR.FTL” not found)

Byte counter miss matching

Event frame buffer overflow(Greater than 38)
Repeat 255 times already

Use REC.PAUSE in MDR mode.

Un-formatted disk(Directory read DMA error)
Directory write DMA error(Write or seek error)
FDD restore error

This music file is protected

Drive power off

Fite not exist though exist in DIR. FIL
Invalid get data

Get circuite error(Parity/Framing error)

Get key over

Get circuite error(Receive overrun)

MiDI data error

DOS error

Format error

Convert error

Xrror number 95, 89, 86, 85, 84, 83, 82, 77, 75, 72 and 71;NUL
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B Disassembly Procedure

1. Removing the Case Parts and Action
*When tuning:

1) Open and lock the Top Board.

2) Loosen the screws and securing fasteners on the
inside of the left Side Board. (See Figure 1.)

3) Remove the Upper Front Board.

4) Remove the Fall Board.

5) Remove the Muffler Assembly.

*When regulating:

6) Remove the Key Stop Rail.

7) Remove the three screws shown at (A) in Figure
2, and the bolt shown at (B). Remove the Key
Stopper Assembly.

8) Remove the stopper screw from the Lower Front
Board Spring.

9) While pressing on the spring, pull the knob
towards you, and remove the Lower Front Board.
(See Figure 3.)

* Removing the piano action:
10) Disconnect the four connectors from both sides
of the action bracket.
11) Take off the knob bolt, and remove the action
unit. (See Figure 4.)

Figure 1.

Figure 2.

Figure 3.

Figure 4.
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2. Removing the Electrical Unit:
*|If necessary, cut the binding tie.
* For connector numbers, refer to the circuit
diagram.
* Before removing each unit, be sure to disconnect
the AC plig.

* Removing the Control Unit:

12) Remove the following screws shown in Figure 5:
the four at (A), the six at (B), the one at (C) and
the two at (D).

13) Shift the unit to the top and remove it.

* Removing the CPU Circuit Board and FDD
Unit:

14) Disconnect all the Connectors from the CPU
circuit board, remove the six screws, and take out
the unit.

1 5) Disconnect the two connectors of the FDD unit,
remove the four screws shown in Figure 6, and
remove the unit.

 Removing the Hammer Sensor Unit:
16) Remove the Action Unit (See steps 10 and 11).
17) loosen the two attachment screws on the right
and left of the action bracket (see (A) on Figure
7), and remove the two center screws attaching
the Hammer Sensor Unit (see (B) on Figure 7).
8) Pull up on the unit in the direction of the arrow,
and remove it.

Figure 5.

Figure 6.

Figure 7.



* Removing the Key Sensor Unit:
19) Remove the Keyboard.
20) Disconnect the three connectors to the unit
(CN8, 9, 4).
21) Remove the six screws shown at (A) on Figure 8,
and remove the unit.

* Removing the Key Drive Unit:
22) Remove the fourteen connectors ofthe 1/0O Circuit
Board (CN8, CN10~22) and the connector of the
power source unit (CN8).
23) Remove the six attachment screws from the drive
unit (see (A) of Figure 9.) and take put the unit.

* Removing the Pedal Drive Unit:
24) Remove the two connectors at (A).
25) Loosen the hex nut at (B) on Figure 10 and then
remove the hex nut at (C).
26) Loosen the four screws of the Side Board (D).
27) Shift the unit to the top and remove it.

Figure 9.

Figure 10.

19
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* Removing the Pedal Sensor Unit:
28) Remove the connector of the Sensor Circuit
Board (CN3).
29) Remove the screws shown in Figure 11, and take
out the unit.

* Removing the 1/O and Sensor Circuit Boards:
30) Remove all of the connectors.
31) Remove the six screws of the Sensor circuit board
and the seven screws of the I/O circuit board.,
and take out the two units. (See Figure 12.)

* Removing the Power Source Unit:
* Disconnect the AC plug.
32) Disconnect the three connectors at (A). (See
Figure 13.)

* The figure shows the power source unit as viewed
from directly above.

33) Remove the two screws at (B) and loosen the two
screws at (C).

34) Shift the unit in the direction of the arrow and take
it out.

Figure 11 .
® ® =)
sl
) )
B == ——
(IR
OO cOge—a
@ oo
Figure 12.
® o
® @ ¢
] 000 §
T == .
HFO|=0 ! )
1@’@ QL/@

Figure 13.



BAdjustment Procedure

1-1. Adjustment of the Key Drive Unit
The key drive unit is mounted as shown in the figure below.

0]

2mm

‘T—\

G

-

(DKey drive unit
@Keyboard

\ @Key back rail

l | K ' ,,,//@) @Key bed
| 2 (®Adjustment screw 4X75
®Spacer
o—{4— (:)
é % @ONut
@/ / B /
« Adjustment-Front and Back
Fit the unit against the front surface of the key back rail.

-.L/ f

AA
-

e Adjustment-Right and Left

Instal Keys 2, 50, and 87 (black keys), then align the key drive unit so that each solenoid is at the
center of its corresponding key.

« Adjustment-Up and Down

Install the remaining Keys except those at the position ofthe (® adjustment screws. Use the adjustment

screws to adjust the gap between the key drive unit's top surface and the keyboard's bottom surface
to 2mm.

1-2. Adjustment of the Key Stop Rail Unit

r LV, LY
VA A A R T 1 9 O S 9 A A N 9 Wy A VA 9 9 ) Y Y 2 4 5 &
9

(DKey stop rail
@Shaft

(@Key stop rail angle
@®Mounting screw
®Key bed

21



e Height Adjustment

Usethe @ mounting screws to adjust the gap between the top of the black keys and the bottom surface
of the key stop rail to 0 (visually).

* |f the screws are excessively tightened:
Key touch becomes heavy.

— Faulty sound generation
* If the screws are insufficiently tightened:

The keys may fly up during playback

1-3. Adjustment of the Pedal Drive Unit

NN

(A)

NN\

(DPedal solenoid
@Wire

(®Pedal lever hook
®Pedal lever clamp
®Rubber plate
®Pedal rod

DPedal rod dowel
®Hex nut M4
®Hex nut M4
(9Pedal lever

AU

Adjust the wire length so that the gap at section (A) is:
5mm: For the soft pedal
3mm: For the loud pedal

After performing adjustment using the © nut, tighten the ® nut.
*Set the wire so that it is positioned vertically, both front/back and side directions.
If the wire is slanted, it deviates from the center of the solenoid axis which will cause mechanical noise.



1-4. Adjustment of the Pedal Cushion Unit

Adjustment of the pedal cushion unit is as folows.

Adjustment screw — Bottom sill
Tmm
Pedal cushion unit—\ /—Pedal
N 7 )\
—N _U

Bottom board /

Cushion unit is too high---Pedal rebound noise can occur.

Cushion unit is too low---Pedal may not disengage.

23



1-5. Adjustment Procedure for the Sensor Units

1) Settings When Adjusting the Sensors:

Headphones

DX, TX etc.
DISKLAVIER
MIDI
MIDI! IN
ouT Sound Source

» Connect MIDI OUT on the DISKLAVIER to MIDI IN on the external sound source and set individual
each unit so that transmission and reception of signals is possible.

e To adjust, select a sustaining sound such as an organ voice from the sound source.

¢ Adjust the sensors while monitoring the sound source with headphones.

2)Adjusting the Hammer Sensor Unit:

1.51£0.8mm-=

(DAction Bracket
@Hammer

®@Air Damper
@Hammer Shutter
®Spacer

®Hammer Sensor Unit
(DDamper

®String

@
Increase or decrease the spacer (3 locations, number®in Fig. ) to adjust.
Slowly push the hammer forward without playing the keys. Sound from the sound source is produced
when the distance between the hammer tip and surface of the string is 1.5+£0.8mm.
Measure the bass, middle and treble sections and adjust to the mean of 2 ~3 keys.



3) Adjusting the Key Sensor Unit:

(DKey Sensor Unit
@Height Adjustment Screw

@Balance Rail
@Front Rail
| ] ®Key Shutter
iy //@g//7/f/// //// ST ®Keyboard
® ) (45 @Key Bed

Depress a white key making sure sound is being produced on the tone generation system.
Slowly release the white key and adjust the height adjustment screws (4 locations).
The sound source should stop at a height of 4.5+0.5mm (half of key depth) from normal key level.

Sound stop timing is too fast---Loosen the screw (counterclockwise)
Sound stop timing is too slow---Tighten the screw (clockwise)

4) Adjusting the Pedal Sensor Unit:

(DPedal Sensor
®@Sensor Bracket
@Adjustment Screw
@Bottom Sill 7777 ® |
®Pedal Lever ?

®Pedal Lever Hook )

7
/ L—\Jw
/. )

4)-1. Adjusting the Damper Pedal Sensor Unit:

Play the 49th key while holding down the damper pedal and confirm that the sound from the tone
generator continues with the pedal depressed. Slowly return the pedal and adjust the screws (3) so that
sound stops when the damper felt (in the vicinity of the 49th key) is approximately 1 mm removed from
the string.

4)-2. Adjusting the Soft Pedal Sensor Unit:
Adjust the screw (®) so that the soft pedal sensor is ON when the hammer rail is off blocking felt
approximately 2 ~3mm. (eye measurement)



26

Operation Test of Each Unit Using The Test Disk

[TEST 1]

Minimum-pressure single-note scale of 1 to 88 keys. Tests whether the keys are played back when

the minimum touch pressure is applied.

Tight keys
or
Sluggish action?

0] ¢

keyboard
lost motion?

oK

Damper spoon
timing?

OK

Key stop rail
adjustment?

OK

Key solenoid
adjustment?

OK

NG

If a note is not sounded (although the keyboard operates normally):

NG

|

Correct tight
or sluggish part

NG

|

Regulate
lost motion

NG

Regulate
damper spoon

NG

-

Adjust
key stop rail

See page 21

Adjust
level trimmer

See page 32

]

Adjust
key solenoid

See page 21



[TEST 2]
Standard-pressure single-note scale of 1 to 88 keys. Tests the operation of the key solenoid unit (for
noise, etc.).

If noise is generated:

Decision

< in the piano Solenoid >
. Resonance L .
section? driving noise

Mechanical noise
or
Voicing

Detect and remedy

the resonating place
Remedy

Some noise occurs when the keys are pressed and released. If noise is abnormally

great, replace the solenoid unit.

27
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[TEST 3]

Applies pressure onto 5 consecutive keys. Tests the sound generation while playing trills (check for
noise, etc.)

If sound generation is faulty:

Check
piano action

Adjust
key stop rail See page 21

If noise is generated: See [TEST 2]

[TEST 4]

Turns ON the Damper Pedal/Soft Pedal five times for one second each time. Tests the efficacy of the
Damper Pedal and Soft Pedal.

If a pedal malfunctions:

Adjust pedal
solenoid unit See page 22




[TEST 5]
Turns ON the Damper Pedal ten times for one second each time. Tests the operation of the Damper
Pedal (for noise, etc.)

If noise is generated:

m

Solenoid
< Pedal rebound . >
drive sound

Adjust the solenoid wire

Adjust the Pedal Cushion Unit .
position

See page 23 See page 22

[TEST 6]
Demonstration performance. Comprehensively tests all units in the playback system.
Re-confirms [TEST 1] through [TEST 5] .

29



[TEST 7]
Recording and playback test. Tests the operation of the units in the recording system (using a disk
for recording).
Records then plays back the scale of Keys 1 to 88, pedal ON/OFF, and so on.
The location of the defect can be determined by the error symptom that occurs, as listed below.

« Hammer/Key Sensor Units
Recording conditions: Key 1-88 scale, normal volume

Symptom
Abnormal Playback Volume | Key Return
Key
o . Faulty Section
2 le G = -
-] = o 7] - — = ~ =
-~ [ = @ v © - [ =
(5] [} Rl g = @ = pe-1 [ - ]
[=} € [ L] E3 ~ -~ D
G © — o (=] -4 o
~— [72] [} = = - = [~ 4 oo
@) O @) LED drive circuit of Hammer Sensor Unit
O O O | M1 detect circuit of Hammer Sensor Unit
@) @) O M2 detect circuit of Hammer Sensor Unit
O O QO | LED drive circuit of Key Sensor Unit
O O O | Key detect circuit of Key Sensor Unit

» Pedal Sensor Unit

Synmpt om Faul ty Section
Pedal doesn't work Pedal Sensor Unit is positioned too high.

Pedal remains depressed S .
and doesn't return. Pedal Sensor Unit is positioned too [ow

* Attention must also be given to the connector of the action brackets (right and left).



B Error Display LEDs on the I/O Board

As shown in the figure below, the 1/0O board is mounted with LEDs that indicate abnormal operation
in the driving system. If an error occurs, the pertinent LED lights up next, after the solenoid power supply
is turned OFF, the other LEDs also gradually light up.

O LED7
QO LED6
O LED5

O LEDA
O LED3
QO LED2
O LED1

1/0 Board

Error Circuit
Lepy | Key Solenoid Unit-Keys 25-48 _ .
Short-circuited diode or overcurrent to the drive transistor.
LED Key Solenoid Unit-Keys 1-24 _ .
Short-circuited diode or overcurrent to the drive transistor.
LEng | Key Sol enoi d Unit - Keys 49-72 . _
Short-circuited diode or overcurrent to the drive transistor.
Lgps | Key Solenoid Unit-Keys 73-83; . ,
Short-circuited diode or overcurrent to the drive transistor.
LEDS Soft Pedal . . .
Short-circuited diode or overcurrent to the drive transistor.
LEDG Danper  Pedal _ , _
Short-circuited diode or overcurrent to the drive transistor.

LED7 | Activation of the thermostat within the Key Solenoid Unit

* Please note thatthe same display occurs ifthe 1 -MWesistance for 100VDC voltage division is OPEN,
or if the soldering between the error display comparator and the 10n¥/16V tantalic capacitor is
faulty.

*When the error display circuit is activated, the 100V power supply for driving the solenoids is
automatically switched OFF.
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BAdjusting the Trimmer

The operating efficiency of the piano action and keyboard will vary slightly according to the piano
model. Even if two pianos have the same model number, minute differences may occur due to humidity,
adjustment procedures, and other factors. When a person plays the piano, she/he listens to the sound
and feels the key touch, then plays while making the necessary compensations. In case of a
DISKLAVIER, however, the setting of the trimmer value must be regulated to the optimum status.

e Adjustment Procedure
Conduct "TEST 1. Sound Generation Test under Minimum Pressure" on the floppy disk.
Contents: Minimum-pressure single-note scale of 1 to 88 keys.

® Set the trimmer value so that all keys are sounded at the minimum touch pressure.

The better the regulation and action conditions, the more the sounding of notes under low touch
pressure is improved. Therefore, make sure to check the adjustment then perform re-adjustment if
necessary.

e The Trimmer Value and the Volume

Volume
- E3 *
Trimmer Flo (1 2 |3 4 5 6 7 |8
Value
Normal
Mode -5 4 3 2 1 0 +1 12 +3 +4
Trimmer A B D £
Value
*
Low-Pressure Compensation Mode +1 +2 +1 +2
Trimmer
Value 9 ¢
-1 -1

* The recommended trimmer values are the circled values of "3" and "4".
* Low-Pressure Compensation Mode: When the volume data of a piano note indicates low volume,
only that volume of that note is raised in this mode (9 and C are lowered).




M Test Program

1. STARTING/ENDING THE TEST PROGRAM
Among the two ROMSs used for piano player control, ROM B contains the test program. When you
simultaneously hold down the L and R buttons while you turn ON the power, TEST mode is entered.
Upon entering TEST mode, the ROM Version, Table Version, Trimmer Value, and Controller Type are
displayed as shown below.

Program Version Trimmer Position for Volume Regulation

\

\ +-
V1.30 620929 tr4
UPOO4 R\E C
AN
Table Version of Drive Data Controller Type(REC/PLY)

After the above display appears, use the " +" button to increase the value of the Test No. so that each
test can be executed. (Pressthe " - " button to return to the previous Test No.) Toterminate TEST mode,
turn OFF the power to the controller.

2. DESCRIPTION OF EACH TEST

1) 7-Segment LED Test

The two 7-segment digits change from "0" to 9", the six LEDs light up successively from left to right
next, all LEDs light up then go out. This entire process is repeated.

(1) 7SEG&LED TEST

LS
-

2) LCD Test
The characters which have been preset at the lower row ofthe LCD are displayed as flashing characters.

(2) LCD TEST
(AR R R R

3) Buzzer Test

Along with the flashing display of "EXECUTING!" at the lower row of the LCD, the buzzer is sounded
in alternately long and short intervals.
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4) Switch Test
The 7-segment LEDs display the number corresponding to each switch.

Foot Switch=40

oW S W TEST |
lL.II (SwWtRmcné&Footsw) |
13 14 37 o Q : 38
34 itin = ]
35 [T aront [ == 36
=T 26 == 25
KR @ 27 . 24
a L I0UME = T
Gl E) [ﬂ Gl 22 Y 23
sfop ARC  vOQME 1eNPG TRANB/BEAT VB TRC i, 32 s = "!‘ 33
I 30 e S 1
21 = &3 - 29
17 7 1112 10 15 16 o
o s
YAMAHA

5) RAM Test
Write, Read, and Verify operations are conducted, then the result is displayed. (OK!!/NG!!)

] (5) RAM TESTW
| 0K ! 11 |

6) ROM Test
The checksum of ROM B is calculated, and the result is displayed. (OK!!/NG!!)

(6) ROM TEST

7) MIDI Test
The MIDI IN and MIDI OUT terminals of the controller are directly connected, and the result is
displayed. (OK!!/NG!!)

(7 MI1DI TEST
0K ! 1!




8) PIANO Test

For the playback system, single keys are successively pressed during approximately 0.5 seconds from
Key 1. After Key 88 is pressed, the Loud Pedal and Soft Pedal are operated, then the sequence returns
to Key 1 and is repeated.

(8) PILANDO TEST
48

Key No.

During playback, the START/PAUSE, Fast Forward (1-Key Skip), and Fast Reverse can be used.

For the recording system, the Key No. of the pressed key is displayed at the seven-segment LEDs (Loud
Pedal=90 Soft Pedal=91), and GET-DATA is displayed at the lower row of the LCD.

If an error occurs, "NG!!" is displayed at the lower row of the LCD and the Error No. is displayed at
the 7-segment LEDs.

Error No. MEANI NG
69 | NVALID GET DATA
68 CET CI RCUI TE ERROR( PARI TY/ FRAM NG ERROR)
67 GET KEYOVER
66 GET Cl RCUI TE ERROR( RECEI VE OVER-RUN)

9) DRAM FDD Test
This test checks the refresh operation of the PMAC's DRAM, and performs Read, Write, and Verify
operations on the floppy disk drive.

Number of test times

rn 1 (9) FDD TEST
(W TRKO3, S1DO, SECT |

"va [1 \\

Track No. Side No. Sector No.
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START

-

DRAM test

FDD test

Y
7-segment
LEDs display

the counter No.

!

Data is written

to DRAM

,

5-second wait

!

Read & verify

NO * 1
0oK?

YES

Read/write/verify
for every 9 sectors

of 80 tracks on 2 side

NO %* 2
oK?

YES

Counter No.=
Counter No. +1

y

Description and
location of the error

are displayed

Y

{ STOP )




* Example 1: "AA" was written to Address $1234, but "00" was read back.

1234 AA — 00 -\

* Example 2: During the test, the Track No., Side, and Sector No. being tested are displayed at the
lower row of the LCD.
« If an error occurs, its description and location are alternately displayed.

Error Description

Display
DI SK NOT READY | Disk is not installed.
SEEK ERROR
READ ERROR
WRI TE ERROR This is also displayed if the disk iswrite protected.
VERI'FY ERROR




B Program Flow-chart & Memory Map of Disklavier

owe 0100

STACK AREA
0200 —
WORK
‘Hardware reset 1400
DIR. BUFFER
2000

DATA BUFFER

4C00
MIDI DELAY BUFFER

5880
0S WORK
6080
TABLE FOR SOLENOID

:PMAC 1/0 register initigllize.' 7800
Initiallize :Timer control register intiallize. 7900 1/0

TABLE FOR SOLENOID
‘.—_ﬁ__.*

Jump Vector . FFFA
Address

8000
{47 Change Bank ::] :Change to ROM B 000
UP TABLE
PROGRAM D280
Push TEST PROGRAM
L R button No
v £
at a time . ) . 000 GP TABLE
? To Main RQUtlne FFFA F280
VECTOR TEST PROGRAM
FFFF FFFF ——————
(ROM-A) (ROM-B)

* UP or GP table in ROM-B is selected with dip switch condition,

Initiallize and transferred to the address of table for solenoid.

LED

I @MAIN LOOP

Clear 7segment
LED

k

Key Scan
(47 Clear LCD __J
t Error Manage AAJ

Get & Display . {
Program Ver. No. L Display
L

| |

@ IRQ(4msec. )

Save Register

i

Increment Timer

—

|
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Get & Display
Trimmer Level

Get & Display
Rec./Play Mode
fgéan Panel Switgﬁgj

l + button
[ Test)~(@) B

A-B Repeat

|

MIDI Contro!

,__
L

Metoronome

Disk Manage AAJ

i

)

h
-
>
3
I

L, REW J

[ ]

|
| input ‘Title |
S——
. wok |




B Explanation of Sensor System

The sensors on the DISKLAVIER are as follows:

« Key Sensor Unit---Optical Sensor---Detects key information.

« Hammer Sensor Unit---Optical sensor---Detects key information.

« Pedal Sensor Unit---Mechanical sensor---Detects pedal information.

1. Key Sensor Unit, Hammer Sensor Unit:

Optical fiber
v Sensor heads
t Light
Light Light conductors
emitting /ﬂ receiving »i Key
element, LED D 0 element, PD detection
element

Light shield:shutter

The Key Sensor, Hammer Sensor Units include the following equipment:
« Light emitting element---LED

« Light receiving element---Photo-diode (PD)

« Key detection element---LSI KAPP (YM2019)

e Conductor---Optical fiber, sensor head

 Shield---Shutter

Information is obtained by using a shutter to "Cut Off" the path of conduction for the light.

For each key there are three sensor heads, one on the keyboard (K) and two on the hammer (M1, M2).
The unit is constructed in such a way that the light will be blocked when (K) is located 4.5mm from the
start of keyboard depression, when the distance from the hammer tip to the string is 10mm for (M1),

and 1.5mm for (M2).
M2 M1

1.56+0.8mm}| [10+£0.8mm
-
M2 [ \
I Key shutter
i

Hammer
shutter

| |+-4.5£0_5(mm)
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This sensor system is used to obtain the key information listed below:

Detection contents Detection method
Which key is (Key Assign)? R of K and M (see Note 1)
Wen is (Note On Timng)? M2
How strong i s (Touch Data)? Time fromM to M (see Note 2
Hw long is (Note OFf Timing)? |AND for K and M (see Note 3)

Note 1: OR:--Time during which either key sensor K or hammer sensor M1 has its light blocked by the
shutter.
Note 2: When the time from M1 to M2 is:
Long---Hammer has passed slowly =Low sound volume
Short---Hammer has passed quickly=High sound volume
Note 3: AND---Time when the light for both K and M1 has been transmitted (shutter has returned).

2. Pedal Sensor Unit:

Pedal sensor

Contact

#

Detection
element

The damper and soft pedal sensor unit is constructed from the following equipment:
Contact:--Leaf switch

Detection element---LSI KAPP (YM2019)

These components are used to detect the ON-OFF timing for each pedal.

The pedal sensor detects the ups and downs of the pedal lever hook and is set so that the switch goes
on when the damper is 1 mm from the string.

Pedal Sensor Unit:

(DPedal Sensor
@Sensor Bracket
®Adjustment Screw
@®Bottom Sill
®Pedal Lever
®Pedal Lever Hook

Naa 59\ \ﬁ



B LS| Data Table

®YM5205 (PMAC: Memory Access Controller)
1. OVERVIEW

The PMAC contains the CPU peripheral circuit in a 64-pin OIL LSI. It selects addresses in and refreshes
the dynamic RAM and also makes communication between the dynamic RAM and the FDC possible in
the DMA mode. The other functions of PMAC include interrupt generation using an internal timer,
decoding addresses for ROM /O operations and FDC, CPU clock extension for low speed I/O access,
generation of FDC, and write precompensation for the floppy disks.

To use the PMAC, the system must include a 2MHz YM2002CPU, the MB8877 FDC, MB8116HXx
8 (16KBytes) RAMSs, and 2732-35x2 (8KBytes) ROMs. For future extensions, however, one can use
16KByte ROMs and 64KByte RAMSs.

Use of PMAC assures the following:
(DAImost total elimination of the random logic involving DMAC (LSI) and CPU.

@Reduction in the overheads caused due to DMA and memory refreshings because PMAC supervises
the CPU operation clock.

- ADDRESS #2, R/W
' § DECODER = ROMCS
I0CS
| DMA CONTROL L TXREQ
16bit BYTE COUNT REG. =~ DEND
16bit ADDRESS REG.
DO~D7 ¢ ,
RAS, CAS
» RAMWE
AO~A15 RAM ACCESS RAMOE
! ! MAO~MA7
TIMER COUNTER EXTIRQ
& CONTROL —IRQ
TG43, EARLY
- LATE, WDI
» FRE, FWE
FDC ACCESS FAO, FA1 IPCLK
FCLK, WDO
. - . OSCIN, RES
TIMING & SEQUENCE ~ #CPU, ¢Q
CONTROL
L . ] ] ] ]

YM5205 Block Diagram
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2. CONSTITUENT PARTS

The internal circuit in PMAC consists roughly of six parts:

(ODDRAM controller---Controls address switching, RAS and CAS timing, and memory refreshing

(@DMA controller---Controls DMA transfers between FDC and DRAM

@ Timer control---Controls interrupts generated by the internal timer and external triggers

@Address decoder---Decodes the addresses from the CPU and generates the address decode signals
for ROMCS and 10CS

(®FDC support circuit---Generates clock signals for FDC and carries out write data precompensation
for the disks

®Timing controller---Uses microprograms to sequence the PMAC

PMAC operations are sequentially guided by the 8MHz clock.

Vss1 | 1 N 64 | DO
ROMCS | 2 63 ! D1
A0 |3 62 | D2
A1 |4 61 i D3
A2 15 60 | D4
A3 |6 59 | bS5
A T 58 | D6
A5 |8 57 | D7
A6 |9 56 | RES
A7 110 55 | ¢CPU
A8 | 11 54 | ¢
A9 | 12 53 | EXIRQ
AT0 | 13 52 | TXREQ
A11 114 51 | IRG
A12 |15 50 | OSCIN
Vss2 | 16 49 | DEND
Voo | 17 48 | VGG
A13 | 18 47 | FCLK
A14 | 19 46 | WDI
A5 120 45 | WDO
R/WI| 2 44 | LATE
222 43 | EARLY
RAS | 23 42 | IPCLK
CAS | 24 41 | 7643
MAQ | 25 40 | RAMWE
MA1 | 26 39 | RAMOE
MA2 | 27 38 | FAO
MA3 | 28 37 | FA1
MA4 | 29 36 | FCS
MAS | 30 35 | FRE
MAG | 31 34 | FWE_
MA7 | 32 33| 10CS

YM5205 Pin Assignment
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3.LIST OF PMAC TERMINALS

Area 4‘{ Pin Name |Pin No| 1/0 Function details
I T
Power source Vss1 1 0V (Ground)
Vss2 16 0V(Ground)
Vee 17 +5V( £5%)
Vdd 48 Power is supplied via the +2V
{across the 150 /5W resistance from Vcc)
|
Reset RES 56 IN Master reset. Is received if the low level continues for Bu sec or
more. Resetting resisters and flip-flops(TMRH TMRL,TMRC, DMCR, IRQF F,
and DROF/F) to OOH and the [/0 page register(10PR) to COH.
Accordingly, TRQ and DENO go high. During the resetting period, out-
put of a 2MHz clock occurs in ¢ CPU, but access is disabfe to RAM,
FDC, PMAC and the 1/0 units.
— 1 il
Clock OCSIN 50 IN Takes the 8MHz master clock as an input. Al{ PMAC operations depend
on this upper limit of the master clock frequency is determined by
the CPU, ROM, and RAM operating speeds and the lower 1imit by RAM
refreshing sequence. This calls for an accuracy of 8MHz £5%,
¢ CPU 55 out This outputs a clock for CPU operations and is connected to the pin
¢ 0 of the YM2002. ¢ CPU goes high or iow according to the system
operations({/0 access, refresh period, DMA operations, etc.)
During ROM/RAM access or CPU internal cycie---Low period: 250nsec
High period: 250nsec
During accesses to FDC, PMAC, or other {/0---Low period: 500nsec
High period: 500nsec
During refreshing period---Low period is extended
by 500nsec
DMA period---Low period is extended
by Tu sec
B FCLK 47 ouT Outputs a 1MHz 1,2 duty cycle clock as the FDC operation clock, |
IPCLK 42 ot Outputs a 15.625KHz 1/2 duty cycle pulse as the dummy index pulse {
for floppy disk control. .7Vj
CPU interface ¢ 2 22 IN The ¢2 clock is issued only as ¢ CPU is delayed. \
However, it is used for correct access to PMAC by the CPU. i
]
AO~AT5 1 3~15 [ Connected to CPU address bus. J
18~20 |
e B
R/W B 21 [E_ﬁJ Connected to CPQAE{W.
D0~07 57~64 | IN/OUT | Bidirectional(three state) terminal for connection to the data bus.
[
IRQ 51 ouT Output terminal for generation of interrupt requests (open drain
negative logic output).
The source generating IRQ is either the internal timer in PMAC or an
l external trigger(EXTIRQ). ]
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T —
Area Pin Name | Pin N°14,|/0 Function details

Address ROMCS 2 ouT The address decoder output. A low logic if the addresses is given

decoder output output by the CPU for those area in ROM. The range of the ROM area
can be selected by bit 1 of the 1/0 page register. If the bit is
7Q’, the area extends from (EOOOH) to (FFFFH) and if the bit is "17,
from (COOOH) to (FFFFH). If the area assigned to the 1/0 pages over-
laps this area, the 256 overlapping bytes are given priority for 1/0
accesses. ROMCS does not go low now.

Tocs 33 out If the address output by CPU refers to an area other than the PMAC
or FDC, the TOCS goes low. By specifying the high order 6bits of the
address using bits 2-7 of the 1/0 page register(10PR), the 1/0 area
may be assigned to any optional address location(1Kbyte steps).

The 1/0 page contains 256bytes.
However as high order 16bytes(A07~04=F) are assigned to PMAC and
the foliowing 16bytes(A07~00=E) to FOC, only 224bytes(A07~00=00~
DF) on the low order side are available for external 1/0. Therefore
the T0CS goes low only if an address in this address range is ac-
cessed for the CPU.
RAM interface RAS 23 | OUT | Connection of RAS to DRAM.
TAS 24 OUT ! Connection of CAS to DRAM.
RAMWE 40 OUT | Connection of WE to DRAM.
RAMOE 39 ouT Connected to the enabie terminal of the DRAM output buffer
(e.g.15248)
MAO~MA7 | 25~32 | OUT Connected to DRAM address terminal. MA7 is provided if the 64K DRAM
is used. Bit O of the 1/0 page register must be set to "1’ now,
In this way, all the area within the address space except the ROM
area and the 1/0 pages is treated as the RAM area. If used with the
16K DRAM, bit0 of the 1/0 page register must be set to “0’, and no
connection must be made to MA7.
FDC interface FA1 37 out Connected to A1 on the FDC(MB8877). Selects FDC internal register.

FAQ 38 our Connected to AQ on the FDC, Selects FDC internal register.

FRE 35 OUT | Connected to RD on the FDC. This is FDC read strobe,

FWE 34 OUT | Connected to WT on the FOC, This is FDC write strobe.

FCS 36 OUT | Connected to CS on the FDC. This is FDC chip select.

TXREQ 52 IN Connected to DRQ on the FDC. The DMA transfer request input signal.

DEND 49 ouT DMA end. Indicates end of DMA. Active low.

1643 4 IN Connected to TG43 of FDC

EARLY 43 IN EARLY This is write

LATE 44 IN LATE precompensation

L]]] 46 IN WD signal,

wDo 45 ouT Write data output to the floppy disk:

IRQ outside EXIRQ 53 IN Interrupt request from outside.
| Interrupt requests to the CPU are controlled by the timer interrupt
control register(TMRC) written PMAC.
Either the internal timer or the EXTRQ signal may be selected as the
source of request.




@®MB8877 (FDC: Floppy Disk Controller)

To enter data on a floppy disk, 8 bits of serial data that is sent from the computer, must be converted
into the corresponding parallel data. To this, again, the clock pulses must be applied. When reading
data from a disk, the same procedure must be repeated, but the reverse order. Floppy disk controller
FDC is, more than anything else, an LSI controlling these operations and also the floopy disk drive.

MB8877 has five internal registers that may be selected by using address lines AO and Al. Internal
commands may be written on the data I/0 terminal to read in data from a diskette or write data on it.
Each time a 1-byte data is read out from a diskette or written on it, the data request (DRQ) line issues
a signal. A signal is issued at the IRQ terminal as soon as the execution of the command ends.

The data to be written on the diskette appears as the output at terminal WD (pin 30). RAW READ (pin
27 PRD) is the input terminal for data read from the diskette. This data includes clock pulses, though,
only the data read out because of the window pulse entered through the RCLK terminal (pin 26). EARLY
and LATE are the write compensation pulse output terminals indicating whether the write data must be
accelerated or delayed. Terminal TG43 (pin 41) issues signals to indicate whether the head occurs ahead
of or before track 43. The floppy disk drive uses this signal to change the strength of the write current.
Recording density on the outer side of the disks is not the same as that on the inner side, so the write
current must be adjusted to attain a uniform recording characteristic.

Terminal DDEN (pin37) is intended to change the format in MB8877 to double density. Pulse output
terminal STEP (pin 1 5) moves the head through a track at a time in the direction determined by the output
at DIRC (pin 46). TROO (pin 34) is an input terminal informing the FDC head is at track 0. TP (pin 35)
is an input terminal for notifying detection of an index hole.

Signal HLD (pin 28) is meant to press the head on the diskette while terminal HLT (pin 23) indicates
that the head is pressed on the diskette as it should be. Terminal READY (pin 32) indicates that the floppy
disk controller is ready for normal operation.

vsS i1 40 | H112v STR (Status register — Read time
WE |2 39 | IRQ

€53 38 | DRO_ CR (Coumand register | — Write time
RE | 4 37 | DDEN /
A0S 36 | WPRY
A6 351 1P TR Track register

DALO | 7 34 | TROO

DAL1 | 8 33 | VFOE/WF

DAL2 | 9 32 | READY

DAL3 | 10 311w SCR | Sector register

DALA | 11 30 | WG
DALS | 12 29 | TG43
DALG | 13 28 | HLD
DAL7 | 14 27 | RAW READ DR
STEP | 15 26 | PCLK
DIPC | 16 25 | VSS
EARLY | 17 24 | CLK
LATE | 18 23 | HLT Internal address
MR |19 22| TEST
VSS | 20 21 | 5V

Data register

MB8877 Pin Assignment
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LIST OF MB8877 TERMINALS

Pin No. |Pin Name | 1/0 Functions

1 VSS VSS ‘

2 WE IN | Internal register write |

3 [} iN Chip selection terminal |

4 RE IN Internal register read

5 AC IN internal register selection terminal

6 Al | IN Internal register selection terminal

7 DALO 10

8 DAL1 1/0

9 DAL2 1/0

10 DAL3 1/0 Data IN/OUT terminal

1 DAL4 1/0

12 DALS 1/0 j

13 DALG 1/0 1

14 DAL?7 1/0 {

15 STEP ouTY Head movement pulse output terminal !

16 DIPC OUT | Head movement direction indication

17 EARLY OUT | Shift write data to the faster sid%::::]Compensation

18 LATE OUT | Shift write data to the delay side terminal

19 MR IN Chip reset terminal

20 VSS VSS

21 vCC 15V .

22 TEST IN Chip test terminal (delay in internal timer is ignored) |

23 HLY IN Head has been pressed

24 CLK IN Clock pulse input terminal :

25 VSS VSS

26 PCLK (N Read data window pulse input terminal

27 RAW READ IN lnpat terminal for the raw data directly obtained from the
dis ’

28 HLD OUT ! Press the head on the diskette

29 TG43 OUT | Head occur at a larger track than 44

30 WG OUT | Data is being written on the disk

31 WD 1 ouT | Write data output terminal for the disks

32 READY | IN | Disk is set |

33 VFOE /WF IN Write data error generated in disk *

34 TROO IN Head occurs on track O ;

35 IP iN Index hole detection |

36 WPRT IN Diskette write disabled

37 DDEN IN | Access a double dencity disk J

38 DRQ ouT Indicates that a byte of data has been read/written |
(Reset on DR access)

39 IRQ ouTt Indicates that execution of a command has ended ‘
(Reset on writing of the STR read command)

40 VDD +12v




@®YM3802 MCS (MIDI Communication & Service Controller)
LIST OF YM3802 TERMINAL

Pin No. Pin Name | 1/0 Functions
v0D vDD
N Serial data input terminal
RXF N Audio signal input terminal from the magnetic tape such as a

cassette tape. FSK modulated serial data are input to this
terminal at the TTL level.
4 CLKM iN Input terminal for a clock that generates an MIDI communica
i tion rate of 31.25K bps(baud). Usually 1MHz or O.5MHz is
‘ input, and 1/16 or 1 32 of this can be used as the communi
cation rate. This clock signal is divided to obtain a count
clock for the general purpose timer and the MID! clock timer
| and also for the output pulse width at the SYNC and CLICK
| 1 terminals. A divide by two circuit is included so that the
i ) ' same setting time can be obtained, irrespective of the input
' . signal to the CLKM terminal (1MHz or 0.5MHz).
5 CLKF IN Input terminal for a clock that generates a communication
' rate of 75X2n series. Usually 614.4KHz is input and com
munication rates from 1,8192nd of this frequency(75 bps) to
1/32nd of the same frequency¥(19200 bps) can be used. Can be
used also for counting in the MiD! active sense function.

‘ 1

|2 RXD |
{3 !
|

|

|

6 LT G ouT

Serial data output terminal

7 TXF ouT Audio signal output terminal to the magnetic tape such as a
cassette tape. FSK modulated serial data are output from
this terminal at the TTL level.

8 SYNC OUT | A 2msec width pulse is output from this terminal in synchro

i nization with the MIDI ciock. Used as a SYNC signal for
: ' other hardware.
g9 CLICK :ouT ! A 2msec width pulse is output from this terminal in synchro
© nization with the MIDI clock divided. Used when a metronome,
etc., which is synchronized with the MID!, is configured.

10 TEST O | IN | Terminals used for testing the LSI.
11 TEST 1. ¢ N | Thus, no connections are generally made.
12 P7 S0
13 P6 1/0
14 PS S1/0
15 P4 1 1/0 General purpose /0 port with which the input output
16 P3 C1/0 direction of each bit can be separately set.
17 P2 170
18 P1 1.0
19 PO 1,0
20 vSS VSS
21 D0 i 1/0
22 D1 i t/0
23 D2 P10
24 D3 L1000
25 D4 11/0
26 D5 1 1/0 \
27 D6 1 1/0 ‘ voD | 1 40; CLK
28 D7 S 1/0 These terminals are used to provide interface to the host . RXD | 2 39 - CLK1
29 AG 1IN CPU. 3 RXF | 3 38 TEST-2
30 Al IN ‘ CLKM |4 37, TC
31 A2 IN | e
CLKF | 5 36 | TRG
32 [ IN IR
3 WR IN ; ™6 35 W
34 RD IN i TXF {7 34 RD
| 35 VR IN | SYNC | 8 B IM
i 36 IRG IN _ CLICK ' 9 32(CS
37 IC IN The YM3802 is reset by the L level input signal to this TEST-0 | 10 31 A2
terminal. The reset pulse width must be more than 32 clocks TEST-1 |11 30 | Al
of the system clock to the CLK terminal (32 TCLK). The same P7112 29 a0
reset operation can be made by the host CPU operation on the |
internal registers of YM3802. P6 13 2807
38 TEST 2 IN Terminal used for testing the LSI. Thus, no connections are P51 14 27 D6
general ly made. P4 |15 26 ' D5
39 CLKI ouT Internal timing clock output terminal. P3| 16 25 D4
40 CLK IN System clock input terminal. The internal operation of the P2 117 24 D3
YM3802, input signal sampling and output signal changing are Pl 18 23 D2
all performed in synchronization with the internal timing POi19 22 D1
clock made by this system clock. The clock rate must be more i .
than 32 times the communicationm rate used. In the case of an VSSI 20 Y3 :DO
MIDI communication rate of 31.25K bps at least a 1MHz clock E—
rate is necessary, The maximum rate is 4MHz. YM3802 Pin assignment




®YM2019 KAPP (Key Assigner for Piano Player)

1. OVERVIEW
This LSI detects the operation being executed (keys, hammers and pedals) while a piano is being
played. lts offers the features listed below:

1) Detects the ON/OFF timing of keys in eight octaves (96keys) and the hammer speed. (For up to
16 concurrently sounded notes.)

2) Detects the ON/OFF status of the damper and shift pedals.

3) The above performance events are output as serial data each time a GET pulse is input.

2. LIST OF YM2019 TERMINALS

|
' Pin Name } Pin No. }IMO 1 Function
L VDD . 63 i Power supply +5V.
L ysS 11,17 ! GND
oM |64 | IN | Inputs the master clock(4 MHz)
C#~C  31~20 OUT | Output the note scan pulses.
SPT 116 IN | Detects the ON/OFF status of the damper pedal.
SP2 15 IN | Detects the ON/OFF status of the shift pedal.
KO~K7 132,35,38! IN | Detect the key Assign and Key Off timing.
41,44,47
. 50,53
MIO~M17 | 33.36,39 IN | Detect the Start timing of the level counter.
| 42,45,48
i 51,54
. M20~M27 34,37,40 | IN | Detect the leve! counter’s Stop timing and the Note ON
! ' 43,46,49 timing.
! 1 52,55
i ¢S1,c52 | 58,57 . IN | Selects the conversion curve for touch(speed) data.
! CP 1 56 IN | Selects the method for detecting touch(speed).
1C 12 IN | Initial Clear terminal.
GET | 6 IN : Inputs pulses for reading data.
DATA [ 4 OUT | Outputs serial! data(events).
EEE | 9 ;OUT Outputs sync. clocks for data transmission.
ACK |7 i IN | Inputs Wait Request signals.
REP '8 | IN | Inputs Resend Data Request signals.




3. Block Diagram

CHDD#----------- Cc
r= . 2 A
g ,
! !
l |
I Key Scanner |
: Key Assigner :
l I l
! !
7> —
2 Lo Octave S ‘ Data Transmitter ‘_:GET
ctave Scanner
1l ¥ Memory PARA./SER. |— pATA
K.M1,M2 0 }—-— Level Counter ;
| f |
SPT | Special 1 '
imi — CLK
: Function '(T:lmmg“ |
SP2 [—*] Detector (Pedal) ontroller :
| |
R | I
Cs1,2 ¢M ACK REP

3-1. Key Scanner

Scanning is beginning from the C # note of Octave 0 to detect the status of the hammers within the octave
for witch Pin K is "1" (the octave in which a key is being pressed).

Key scanning is then stopped for 16n5ec. while that hammer status is sent to the key Assignor. During
the next 16nBec. interval, the next higher octave is scanned if the Pin K has not become "1" during that
interval, scanning shifts to the next note (D). Consequently, if "N" is the number of keys being pressed,
the scanning time for all keys (T) conforms to the equation below:

T=16x(12 + N)nBec.

A Scan pulse
r— C#
16uSec.
uSec b
U D#

YM2019

(g}

U

H
-—
d

Scan time when no event
occurs: 192uSec.
(164Sec. X12)
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3-2. Key Assignor and Level Counter

The data from the Key Scanner is assigned to an empty channel among the 16 channels.

The operation conforms to the table as shown below, depending to the status of Pins K, M1, and M2.
Based on the conversion curve selected by Pins CS1 and €S2, the Level Counter accumulates in 48nSec.
interval until the Count STOP timing.

This counter value is the attenuation level.

Assign PinK "0"—"1"

Count START Pin M1 70"—"1"

Count STOP/ON-Event |Pin M2 "1”—"0"

OFF-Event Pin K - "1"—"0"

—s MmSs

10 20 30 40 50 60 70 80 90 100 110

50

l 100
Count

150

200

250

* A Level Rate Selected by CS1 and CS=2: B is used in DISKLAVIER.

3-3. Special Function Detector

The special Function Detector detects the status of the damper pedal and shift pedal (ON/OFF switch
status) at each GET pulse.



3-4. Memory

The Memory records the data listed below:
DThe key address (note and octave) and Level Counter value of a Key-On event.

@The Key address of a Key-Off event.

®The number (SP1 or SP2) of a special function (pedal).

3-5. Data Transmitter

When a GET pulse is received, control by the Timing Controller causes the data to be transmitted in the

format shown below.

(OData Format for One Byte (40nSec.).

—_——-—‘1 """" Tt seTITENTI oy ey Ve rresysocooTTotoTnTTeoeseeses
ST:DO0:D1:D2:D3:D4:D5:D6:D7: P

TF
2uSec.

f———————— 20u4Sec. —

ST: Start bit, always “0”.

P: Parity bit

The bit prior to ST and after P is always "1”.

@Sequence of Data Transmission

IST’ INDEX

a

ISTI,BYTE COUNTER{ FORWARD) J P,

* |ST| TIMER(LOW)

7]

* IST l TIMER(HIGH)

7]

I ST l EVENT DATA(1)

|7

' ST‘ EVENT DATA(2)

7]

7]

IST‘ EVENT DATA(3)

I ST l EVENT DATA(I;)

7]

lsr} BYTE COUNTER(BACK)

7]

- When no event has occurred, only the INDEX is transmitted.

* : Not used with the DISKLAVIER.

51



) Description of the Data

Data Name DODL D2 B D4 Db D6 DY
EV="1" when an event has occurred.
| NDEX —NE-—06 1 EV
EV="0" when no event has occurred.
Key-On Event When a Key ON event occurs, key data
—NOTE Bl OK—+2
12 and level data are sent as a pair.
Key-On Event NOTE(O, 1, 2, 4,5,6, 8,9, 10, 12, 13, 14)
EEVEL
22 BLOK( 0~7)
Key- OFF
—NOIE—B .ax—9
Event
Special -ON
—Special —00001
Event
Special No.(1~7)
Speci al - OFF
—Special —0 0000
Event

3-6. Timing Controller

When an IC pulse (minimum pulse width of 8mSec.) is received, the internal registers and timer are all
cleared and the internal clock is woke up.

When a GET pulse (minimum pulse width of 8mSec.) is received, changes in the Special Function
switches are detected, and event data transmission is controlled.



3-7. Timing Chart of GET, CLK, and DATA

B A
01 2 3 4 5 6 7 8 31001 1213 4 1516 171619 0 1 2 3 ¢ 5 6 7 b 91011 12 13 14 15 16 17 1819
DATA
sio|p|o|o|o]p{ofD|P
oj1]2]3fa]s]s}7
INDEX

(UL

1 23 45 6 7 8 8 1 1213 14 1516 17 18 19

0 1 2 3 45 6 7 8 91011 1213141518617 1818 0
s|lojo|o|o|p]ofp{o]P s|ojojo|p]ojo|p|o|P
oj1]2)3]4]s]6}7 ol1]2]|3]4]5]l6]7

DATA LAST
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@®YM2020 PKD2

1. OVERVIEW

This LSI is an addressable PWM which uses 8-bit data to output pulses having the duty ratio set by
data to the specified output pin. This PWM output permits the current flowing to the solenoids to be
controlled, thereby allowing control of the piano's key touch.

2. FUNCTIONAL DESCRIPTION

 IC (Initial Clear)
This signal clears the internal circuitry when the power is turned ON. When IC is "0", the output (CO
to C4) all becomes "1".

* CE (Chip Enable)

This signal is used to switch between C0~C4 and C4~C8.When CE is "0", CO~C4 (Address data
00~3E) are selected when CE is "1", C4~C8 (Address data 40~7E) are selected. During normal use,
this terminal is connected to GND (for CO~C4) or VVdd (for C4~C8).

* AE (Address Enable)
This signal latches the key information (C # 0~C4) within the data. It enables the output pins (C # 0~
C4) in accordance with the data (00~7E) during AE="0" status.



ADDRESS DATA

DDDDDDD OUTPUT

6543210
00 000000 CHO U A
01 000001 0 Vss | 1 u64 Py [ —
02 000010 DHO — IC!2 63 | VOD
04 000100 [ —— (S| 3 62 | CHO —=
05 000101 i) — AE |4 6100 —
06 000110 FHO —— DE|5 60/ C0 ——
08 001000 G0 —— D716 59 | E0 —
09 001001 | GHO —— D67 58 | F0 —»
0 A 001010 A0 —— D58 57 | FE0 ——
0c¢ 001100 AHO —— D49 56 | 60 —
0D 001101 B0 — D31 10 55 | GHQ —»
0E 001110 o1 — D2 | 11 54 | A0 —
10 010000 cHl — D112 53 | A0 ——
11 010001 b1 ——= D0 | 13 52 | B0 —
12 010010 DH -~ T4/ 14 51 C1 —
14, 010100 4] <~ B3 |15 50 | CHl —
15| 010101 F1 ~——AH3 | 16 9|00 —
16 010110 FH1 «—Vss | 17 48 | DHl ——
18 011000 61 <« A3 18 47 8 —
19 011001 GH1 <«——GH3 | 19 46| F1 —=
1TA| 011010 AT -— 6320 45 | Fil —
1¢ 011100 AH1 -—Ff3 | 21 44161 —
10D 011101 BT - F3|22 43 | GE1 —
1€ 011110 c2_ ~— E3|23 42 A —
20 100000 CH2 -«—DH3 | 24 41 | A —
21 100001 7 -— D325 40 B —
22 100010 DR2 ~——(H3 | 26 3962 —
24 100100 E2 «— (327 38 CH2 —
25 100101 F2 ~— B2|28 37|02 —=
26 100110 FH2 ~——AH2 | 29 36 | b2 —
28 | 101000 62 -~ A2|30 B B2 —
29 101001 GH2 ~—CH2 | 31 4 |F2 —
2A | 101010 A2 -~ 6232 33| Fi2 —=
2¢C 101100 AR2
20 101101 B2 _ .
2 E 101110 %] YM2020 Pin assignment
30 110000 cH3
31 110001 D3
32 110010 DH3
34 110100 E3
35 110101 (]
36 110110 Fi3
38 111000 63
39 111001 GH3
3 A 111010 A3
3¢ 111100 A3
30D 1171101 B3
3E 111110 c4

ADDRESS DATA TABLE

When CE is "0", output is enabled when D6 is "0".
When CE is "1", output is enabled when D6 is "1".
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* DE (Touch Data Enable)

This signal latches the latch information within the data.
It modulates the pulse width of the output according to the data (00~7E) during DE ="0" status. D7
represents the Key ON/OFF data.

ADDRESS DATA TABLE

TOUCH DATA PULSE WIDTH
DDDDDDDD "1 "0” KEY TOUCH
76543210
80 |1 *¥*¥Fxxxx 1128 0 | Key OFF
FF
7F (01111111 (127 1 | Min. pressure
7E 101111110 |126 2
70 101111101 |125 3
78 101111011 {123 5 1126 levels
77 101110111 {119 9 in between
6F (01101111 (101 17
5F (01011111 95 33
3F 00111111 63 65
00 (00000000 0 |128 |Max. pressure

*DO~D7
These signals are latched by the previously-mentioned AE and DE signals, and used as Key data and
Touch data. The relationship of DO~D7 with AE and DE is shown in Fig. 2 below.

DATA
Address Data Touch Data ><
DO~D7
AE \ /
" S
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B sensor,Hammer,Key,M1,K and M2 Circuit Board

@® Sensor Circuit Board
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B Drive Unit,MIDI and Power Supply Circuit Board
@ MIDI External Circuit Board @® Power Supply Circuit Board

CN3
——
Pin Pin
N No. Name
-
! Mo 8 Transformer
TR oswe i ‘N 7 | Transformer
SE cce | ‘I 6 | Transformer
c g - : < aa | . 0 5 Transformer
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\ a=({38 ZTZ3Z | % 4 | Transformer
! ZSSes35 Mo 3 Transformer
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1.ElectricalParts

}?\“2‘~ Part No. Description Remarks
Control Unit
1G136200 | IC S1-3052Vv 2A 5V Regulator
IFO00040 | Diode 151555
IFO08730 | LED SLR-34URC3H3 Red
IFO08740 | LED SLR-34MC3H3 Green
B VB352400 | LCD
JX550050 | LED 7Seg. Indicator GL-6P206U
KX550100 | Power Switch
KX550640 | Micro Switch
| | Ix550060 Sensor, Remote Controller
' CPU Circuit Board
VE470300 | CPU Circuit Board
iT200200 | IC ['Yym2025 cPU
iT520520 | IC YM5205 PMAC N
XA591001 | iIC YM3802 MCS
XA457001 | IC MB81464-12 RAM {64k X 4bit)
iG132700 | IC HD6350 ACIA
1G057300 | IC MB8877 FDC
iG137800 | IC FDC9216B FD DATA SEPARATER
XA513002 | {C M50760-463 REMOTE CONT. DECODER
iG067210 | IC TC4511BP BCD to 7 LATCH
iG068100 } IC TC40H240 OCT. BUFF. INVERTER B
iG096700 | IC TC40H175 QUAD D-F.F.
iG057400 | IC F9602 MULTI VIBRATOR
iG044200 | IC LS138 3 to 8 DECODER
iG049900 | IC LS139 DUAL 2 to 4 DECODER
iG060000 | IC 1LS244 OCT. BUS DRIVER
iG044600 | IC LS245 OCT. TRANS
iG050100 | IC LS175 QUAD D-F.F.
iG044000 | IC LS74 EDGE TRIGGER
iG060200 | IC LS273 OCT D-F.F.
iG050300 | IC LS293 4 BIT COUNT.
iG044400 | IC LS161 4 BIT COUNT.
iG049600 | IC LS14 HEX SCHMITT TRIGG. 4
iG049800 | IC LS32 QUAD 2 INPUT NOR
iG043700 | iC LS08 QUAD 2 INPUT AND
iG027010 | IC LS04 HEX INVERTER T
iG026910 | IC LSOO QUAD 2 INPUT NAND
iG0O50000 | IC LS174 HEX D-F.F.
iG059100 | IC SN74LSO6N HEX INV/BUFF
iG152700 | IC ' MB74LS07P HEX BUFFER
iG044500 | IC 1LS240 OCT. BUFFER
iG116200 | IC PST518 Power Amp.
iG063500 | IC NJM5B55 TIMER
XD775000 | IC HN27256G-25 ROMA
XD776000 | IC MB27128-25G ROMB
iK000420 | Photo couplier PC3900 z 7
HF859100 | Carbon resistor 1M 1. 6W 7 > 7
HL324150 | Metal Oxide Resistor 1502W -] ® i
HL324680 | Metal Oxide Resistor 6502W &% -3 i
|~ | VB350500 | Resistor Array RM8-4700 B 0 S a »
o VB350600 | Resistor Array RM8-1kQ Lﬁ H PEEEY

% : New Parts (¥iR&B&)




1. Electrical Parts
RN%f.' Part No. Description 8 ) % Remarks
HZ003350 | Resistor Array RM4-4.7kQ g H E® ¥ a1 — M
HZ002940 | Resistor Array RM8-4.7kQ g B ® £ a — M
HZ003370 | Resistor Array RM4-10kQ g H ¥ ¥ a — M
HZ003380 | Resistor Array RMB8-10kQ B ;L = ¥ a — M
FZ004100 | Semi-Conductive Cera. Cap. 0.1 16V ®* ¥ &% € 5 a3 »
FP336220 | Tamtalum Cap. 2.2u16V ¥y v ¥4 N 2a v
FP336470 | Tamtalum Cap. 4.7416V ¥ ¥ % A 2
iC181520 | Transistor 25C18158Y A
VA106500 | Diode 188176 14 a4 #* - F
HT370010 | Semi-Variable Resistor B1K 3 F K Y 2 - 4
KA000240 | Switch, DIP KTDO4 DIP x 1 '7 F
QUO001400 | Quartz Crystal 8MH2z x & % ¥ F
QUO003500 | Ceramic Resonator CSB400OMT + b4 o v 4
FZ006970 | EMI Filter 0.022uF I B 7 4 n
VB353000 | Buzzer PKB9-2A0 E o 7 W -
VB835000 | Coil 5P200 FL =] 4 n
VB293400 | Relay G6A-274 U] v -
KA501760 | Rotary Switch a—-4%Yy-XxX4vF
LB604730 | Socket IC30-2806G4 IC v i J +
LB021030 | Connector 3P a * 4 P4
LB021050 | Connector 5P =] * 2 &
LB021070 | Connector 7P a * 4 4
LB916070 | Connector 7P a * Vi b4
LB021110 | Connector 1P = * 4 b4
LB021140 | Connector 14P a * 2 b4
LB021150 | Connector 15P 2 * 4 %
LB604400 | Connector 34P a * 4 %
VB316200 | Connector 34pP PS a * 4 b4
LB932030 | Connector B3P-VH VH a * 4 4
LB932040 | Connector B4P-VH VH a * 2 F4
MIDI External Circuit Board
LB202930 | Phone Jack - 2 v v 2
LB500520 | DIN Connector 5P DIN a % Vi b4
LB917080 | Connector 8P =] * 4 b4
1/0 Circuit Board
VE470200 | /0 Board | (0] bd - b
iT202000 | !C YM2020 IC DIGITAL PWM
iG027010 | {C HD74LS04P IC Hex Inverter
iG043700 | IC HD74LS08P IC Quad 2 Input AND
iG049800 | IC HD74LS32 IC Quad 2 Input NOR
iG036100 | IC NJM2901 IC Quad Comparator
iG057400 | IC F9602 IC Multi VIBRATOR
iC181520 | Transistor 25C1815 [ G4
iD102300 | Transistor 25D1023 - S A S 4
VB293700 | Transistor Array TH3L20 b RAREITFT LA
HZ002940 | Resistor Array RM8-472 - 4 0 7 1% 1
VB307500 | Resistor Array RM8-104 4 n 7 v A
VB307600 | Resistor Array RM8-105 E::3 E 7 v A
VA106500 | Diode 188176 b4 1 * - ¥
VB295700 | Diode Array DAP-801 ¥4 4 - F 7L 4

% : New Parts (#F#85&)




1.ElectricalParts

Ref.

No. Part No. Description B & E Remarks
iF001840 | Zener Diode RD3.0EB YV xF+—-F14F—-F
iFO01220 | First Recovery Diode S2K20 ¥y A * - [
FZ004100 | Semi-Conductive Cera. Cap. 0.1xF 16V ¥ ¥ % + 53 a2 »
FP337100 | Tantalum Cera. Cap. 10uF 16V 4 v 4 n 3a v
FZ000680 | MM Cap. 0.1xF 250V MM o] >
iFO03940 | LED GL-5PR2 LED

VB293300 | Ceramic Resonator CSA4.0MG11 + pd o 4 4
VB293400 | Relay G6A-274P DC5V Y [ -
iK000420 | Photo Coupller PC900 72 #*# v 8 7S
LB932020 | Connector B2P-VH a * z 4
LB932030 | Connector B3P-VH a * 4 b
LB932040 | Connector B4P-VH a * 2 %
LB932050 | Connector B5P-VH = * 2 b4
LB932060 | Connector B6P-VH a * 2 %
LB916030 | Connector 3p a * rd b4
LB916090 | Connector ] -3 * V4 4
-LB916100 | Connector 10P =] * 4 %
LB916110 | Conncetor 11P =] * 4 b4
LB916150 | Connector 15P a * 4 4
VE470400 | Sensor Circuit Board (A) £ ¥ — 2 — } (A)
iT201900 | IC YM2019 IC KAPP
iG027010 | IC HD74L504 Ic HEX INVERTER
iG043700 | IC HD74LS08 IC QUAD 2IN AND
iG052800 | IC TC40HQ32 IC QUAD 2IN OR
HZ004700 | Resistor Array_ RM12-4.7k0 E H 7 L 1
HL313470 | Metal Oxide Resistor 4.7Q1/2wW .+ & ::3 bW
HL 314120 | Metal Oxide Resistor 1201W B & 4 %
HL315470 | Meta! Oxide Resistor 470Q1W B & E "
FZ413680 | Ceramic Cap. 6800PF 50V . + i d =] b
FZ005030 | Semi-conductive Cera. Cap._ 0.1uF 25V ¥ B & £ 5 2 »
iC134540 | Transistor 25C1345(D,E) b 2 X ¥
iB0O59630 | Transistor 2SB596(0.Y) 5y 2 X ¥
iG127300 | Transistor Array TD62003P PSS XIT LA
iF000040 | Diode 151555 b 1 % - ¥
iF001840 | Zener Diode RD-3.0EB vVr—4§54F—-F
VB434900 | Zener Diode RD-2.2EB1 4 -5 4 F - F
FZ006970 | EMi Filter DSS3100.022xF | * 3 7 1 n
VB293300 | Ceramic Resonator CSA4.0MG11 t b =} Y 4
VB835000 | Coil 5R200 FL =] 1 J1
VE472300 | Fuse 160mA UL |4 2 - X
LB918040 | Connector B4B-XH-A a * 4 b4
1L.18918090 | Connector B9B-XH-A a * 4 P4
LB918110 | Connector B11B-XH-A =] * 2 b4
LB918120 | Connector B12B-XH-A a * d 4
LB918130 | Connector B13B-XH-A a * 2 4
LB918140 | Connector B14B-XH-A a * P 4
VE470900 | Hammer LED Drive Board N T - K-}
VB434100 | LED H-1000 B %X ¥ 4 F - ¥
CB502580 | Socket ® X% J n " 4

% : New Parts ($i8B8&)




BHOX ¥ o ok %

1. Electrical

Parts

RN%f_' Part No. Description B o £ Remarks
LB918130 | Connector | B13B-XH-A a * Y 5
LB918140 | Connector B148-XH-A b= * 4 b4
VE471200 | M1,K Detect Board MIK & % > —
iG036100 | IC NJM2801 IC QUAD COMPARATOR
VB434400 | Photo Diode $2506-02 7+ ¥ A4 F - F
VB433900 | Resistor Array RM8-333 £ 0 7 v 1
H2003190 | Resistor Array RM8-472 i n 7 v A
HV753470 | Frame Proof Carbon Resistor 4.701 4w A —F »ER
FZ005030 | Semi-Conductive Cera. Cap. 0.1uF 25V ¥ ¥ % £ 5 a3
CB502590 | Socket g » 7 o v 2
LB918090 | Connector B9B-XH-A =] * 4 k4
LB918110 | Connector B11B-XH-A a * 4 4
VE471300 { M2 Detect Board M2 2 % > =
iG036100 | IC NJM2901 IC QUAD COMPARATCR
VB434400 | Photo Diode S$2506-02 PAEE T B A I B
VB433900 | Resistor Array RM8-333 o 7 7 L 4
HZ003190 | Resistor Array RM8-472 4 " 7 [ 4
HV753470 | Flame Proof Carbon Resistor 4.7Q1 4W A®AL B — H BB
FZ005030 | Semi-Conductive Cera. Cap. 0.1uF 26V * ¥ % £ 5 o »
CB502590 | Socket 'R % 7 o v 7
LB918090 | Connector BI9B-XH-A a * 4 b4
LB918110 | Connector B11B-XH-A 3 * 4 4
VE471400 | Key LED Drive Board ; F — B * > -
VB434100 | LED H-1000 ' LED
CB502580 | Socket - ® x 7 ] Y 4
LB918060 | Connector B6B-XH-A a * 4 4
LB918070 Connecto[ B7B-XH-A * 2 4
Pedal Sensor Unit ¥y —a2z=y b
NB137040 | PK Switch (1T} PK 3 1 b F
B Power Supply Unit T
VD617900 | Power S“pp'Y.UF‘JE " E 1 = v [
1G083400 | IC - AN7812 e Regulator
1G094300 | IC - ~ S13052V iC Reguiator
IC181520 | Transistor ' 25C1815 P 5 v o R %
IC223840 | Transistor | 25C22388 b5 > o Rz %
] 1X603810 | Diode ) - { 10E-4 ¥ 4 A = ¥
i 1X554290 | Diode - 151585 5 4 x = ¥
IF000040 | Diode - 151555 ¥ 4 4 = ¥
IX554300 | Diode - C10P10F ¥ 4 4 - ¥
1X800830 | Diode S1VB20 5 4+ = ¥
B IX554310 | Diode o BSOBA "y 4+ = ¥
| 1Ho01050 | Diode AC16DGM EREEE N
| _IHO00420 | Diode CRO2AM4 B AR
1X554440 | Diode Bridge KBPC2504 A F - KTy

¥ : New Parts (#888&)

1. Electrical Parts

?ﬁ:" l Part No. Description i Ee £ “ Remarks
T 1F001470 | Zener Diode | RD6.2EB2 [v2r-544—+F
|| FX551060 ' Ceramic Cap.. 12200PF250v | 3 3 ¥
 FX800230 | Ceramic Cap. 100PF 1KV + 5 a
" FX551560 | MM Cap. 10.15uF 250V MM a >
FZ005250 | MM Cap. o 0.22u4F 125V MM a >
FX551570 | MM Cap. 12.7,F 250V MM a >~
1 FC244100 | MM Cap. - [ 0.014F 125V MM a > i}
HL327220 | Metal Oxide Resistor | 22K02W B & B #
HL327100 | Metal Oxide Resistor 10K02W B & & "
HM574120 | Cement Mold Resistor 12010W € A > + # #
M‘___MHX551 720 | Cement Mold Resistor 4. 7KQ10W £ » F B KR
| KX550680 | Relay AW62199 Y v -
HX551730 | Semi-Variable Resistor B-10K 3 £ &K U a2 - A
| KX550630 | Switch SDA3S-A-1 S — v - x4 vy F
KX550690 | Fuse 7A 250V £ - x
KB002740 | Fuse 1.5A 250V = M - x
| JX550080 | Pilot Lamp 108-RN 120V K 4@ v b5y T
| GX550630 | Coil BRER 2 3 4 a
. GX550670 ! Transformer N36-506 b 5 >z
. MG000820 | AC Cable ’ ® ® 231 -~ F
1 | Key Drive Unit B
' BX550110 ; Plunger Ass'y (A) 7 5 » ¥ v — Ass'y(A) | Front
774’76;(5‘5-6120 [ Plunger Ass'y (B) B 7 5 v 2 ¥ — Ass'y(B) : Rear ]
iIX554330 * Thermostat UPB2 100C #+ - £ X 5’ v b
IX554340  Diode oo BEEEEE |
. 1 _
: - —
— o - e = e
e R :
S VO U - I |
‘ )
i i
I I I . |
S R - N
R e e ,,*_ S V.7w:,_ ~ { -
e S O : - —
: b e +—— - 4 B 1
H |
# ° New Parts ($F8885)



2.Control Unit 2. Control Unit

RN%f.' Part No. Description i & # Remarks
#[ 1 VES513200 | Front Panel 7 o » + s % A |BL
#*[ 1 VF593400 | Front Panel 7 a ¥ b /X & N IWH
[ 1 VF610900 | Front Panel 7 A » b & % N IWN
% 2 VF156400 | Spacer aria—-5-MFRR—¥
%] 3 AA503110 | Holder, Controller Aaryto-rEBRFER
%! 4 VE513700 | Bottom Cover arybrto-—-nf b 4o
L3 5 VB496400 | Heat Sink ). ¢ » W
%| 6 CX558110 | Sub-panel A 7] P P 4 | BLLWN
%| 6 CX558120 | Sub-panel I 7] oz P 4 | WH
*| 7 CX557810 | Button, Switch BL,WN ¥ - + w 7 {A)|START/PAUSE
*[ 7 CX557820 | Button, Switch WH ¥ - b+ v 7 (A)|START/PAUSE
x| 7 CX557830 | Button, Switch BL,WN £ — + v 7 (A)|STOP
#* 7 CX557840 | Button, Switch WH * - b v 7 (A) | STOP
x| 8 CX557850 | Button, Switch BL,WN * — + v 7 (C)|REW
[ 8 CX557860 | Button, Switch WH £ - + v 7 (C)|REW
x| 8 CX557870 | Button, Switch BL,WN ¥ —- b+ v 7 (C)|FF
x| 8 CX557880 | Button, Switch WH * - + v 7 (C)|FF
%[ 8 CX557890 | Button, Switch BL,WN ¥ - + v 7 (C]|-
#[ 8 CX557900 | Button, Switch WH * - F v 7 (C)|-
d 8 CX557910 | Button, Switch BL,WN * - b v 7 (C) |+
x| 8 CX557920 | Button, Switch WH *+ — + v 7 (C)]+
%] 9 CX557930 | Button, Switch BL,WN ¥ — b+ v 7 (F)|Vol Tempo
*[ 9 CX557940 | Button, Switch WH ¥ — + w 7 (F) Vol Tempo
x| 10 CX558420 | Button, Switch BL,WN ¥ — + w 7 (D) | Al Repeat
%| 10 CX558450 | Button, Switch WH * — F v 7 (D) |Al Repeat
%[ 10 CX558430 | Button, Switch 8L, WN  — + w 7 (D) |1 Repeat
%! 10 CX558460 | Button, Switch WH # -~ + v 7 (D) |1Repeat
! 10 CX558440 | Button, Switch BL,WN ¥ — + v 7 (D) |A-BRepeat
%| 10 CX558470 | Button, Switch WH ¥ —- b+ v 7 (D) |A-BRepeat
#®| 10 CX558010 | Button, Switch BL,WN ¥ - + v 7 (D)L
[ 10 CX558020 | Button, Switch WH ¥ — F v 7 D)L
*[ 10 CX558030 | Button, Switch BL,WN ¥ — ¢+ v 7 (D)|R
¥ 10 CX558040 | Button, Switch WH * - b v 7 (D) |R
x| 11 CX558050 | Button, Switch BL,WN ¥ — + v 7 (B)}|REC.
[ 11 CX558060 | Button, Switch WH *# - + v 7 (B)|REC.
#| 12 CX558070 | Button, Switch BL,WN ¥ — F v 7 (E)|Power
% 12 CX558080 | Button, Switch WH ¥ - ¢+ v 7 (E)|Power
13 E1320066 | Bind Head Tapping Screw 2x6 ZMC2-BL KL FIvELT XD
%t 14 AX550300 | Spring I AN X T Y S
| 15 JX550050 | LED 7Seg. Indicator 7€ 5 A b BRB
®| 16 KX550640 | Micro Switch MT X 1 Y ¥F
17 1G136200 | IC S1-3052v IC 2A5V Regulator
*! 18 KX550100 | Power Switch N7 - X A4 v F
x| 19 JX550060 | Sensor, Remote Controller y ® a3 »ry B X B
*| 20 CX558150 | Window 7 4 N 9 — (A
*¥1 21 CX558160 | LCD Panel ® R L1
x| 22 VE470300 | CPU Circuit Board CPU > - b
#*| 23 VF035500 | FDD FDD VB072400
%| 24 VB352400 | LCD LCD
25 E1330066 | Bind Head Tapping Screw 3x6 ZMC2-BL NL P v ELX TS
26 EH340120 | Truss Head Tapping Screw 4x12 ZMC2-BL FPSAFwE LT RS
27 ED330086 | Bind Head Screw 3x8 ZMC2-BL A I A
28 EH340120 | Truss Head Tapping Screw 4x12 ZMC2-BL PSR ELTFD
29 EV203046 | Flat Washer ¢4 ZMC2-BL F 23 &

% : New Parts ($8385)



2. Control Unit

Ref.

No Part No. Description 28 2 ') Remarks
30 EV303046 | Spring Washer ¢4 ZMC2-BL 7% * FE &

31 EI1330056 | Bind Head Tapping Screw 3x5 ZMC2-BL RV yEYTERD

32 EA026056 | Pan Head Screw 2.6X5 ZMC2-Y + ~ R * P

33 VE514700 | Remote Control Unit y £ 3 > 1 = v } |RECPB

MZ501260 | Cable, CPU-FDD CPU-FDD 4 - 7 »n

VE479800 | Cable, CPU-I O 34P BB ERY - 70

i
P
i
|
|
i
PR
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3.Key Stop Rail Assembly

ST T T T T T T T T T T TTTTA

—\—cé«o~ B—
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o
<
(&4
Ref. | I ’
N%' ¢ Part No. ‘ Description % & ! Remarks
‘T T T - T . T - T T B T I "t’"' T oTTTTT T
1 . NB513830  Key Stop Rail Ass’y o B @ B @ A Assly
2 EC050300 | Truss Head Screw  5X302ZMC2-Y P52 S I
3 AA504060 | Spring R/REE ABE SR
e . SR S e e BT A E T T -
4 EV200066 | Flat Washer _ ¢6 ZMC2-Y 1 T B
% 5 AASQ‘ESgi_Bf’,'E, ~ o o I MEWAZXIVa—Frt )
£ 6 AA504040 : Shaft - B e ~ ;R\ A E v 7 b
7 AA504130 /in-gle - B
8 EX600170 | Hexagonal Nut M5 73 RAB oy
9 EHO034020 Tr}}ss Head Taprpingisrcerew 4X12 ZMC2-Y b3 XFvET R

# : New Parts (F8&)




O O M O ¥ X %

Key Drive Unit

RN?:" Part No. Description i & % Remarks
VE479600 | Key Drive Unit £ = FS AL 72y b
1 CX558200 | Damper{A) BL 9 6 ¥ L o = (A
1 CX558210 | Damper(B) WH T 4 ¥ v s — (B)
2 BX550110 | Plunger Ass’y(A) 75 v U v — AssylA)
2 BX550120 | Plunger Assfy(B) Front 7 S5 v ¥ v+ — Assy(B)
3 | AX550340 | Spring Rear sysarxTY A
4 AX550350 | Spring A4 0 X T Y T
5 CX558220 | Bushing, Spring ATy IRAETva
6 EA040550 | Pan Head Screw 4X%55 ZMC2-Y + X * o
7 Nut B4x9.5zZMC2-Y | v < F R B + v }
8 EX550050 | Screw M4 #BI—EEF

¥ : New Parts (FRER)
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5.KeySensorUnit

RNG(’;" ‘ Part No. Description i & # Remarks
%| | VE479300 ] Key Sensor Unit - -t ¥ -2yt
| 1 | cB502790] Sensor HeadB £ > % -~y kB
| 2 | AA503970|SpringA  |7MC2-BL ELE RN
#| 3 | CB502800 | SpacerA B T X~ - %= A
4 | CB502650 Plug Emitter £ X 7 5 7
5 | CB502700 | Plug | Receiver 2 x 7 5 4
6 | EA330046 | PanHesd Screw | 3X4ZMC2BL | ¥ ~ h o
| 7 | ED330306 | Bind Head Screw  [3x3zMC2BL | < 4 ¥ F 4 x
'8 | EV203036 | FlatWasher |43 ¥ & &
| 9 | ED330056 | Bind Head Screw j 3X5ZMC2-BL |5 4 > F 4 # o
10 | ED330086 | BindHead Screw ~ |3x8ZMC2-BL | 4 ¥ F 4 oz o
11 | ED330166 | Bind Head Screw | 3X162ZMC2-BL | < 4 » F 4 # o
| 11 | ED330186 | Bind Head Screw ] 3X18ZMC2-BL |~ 4 > F & #*
12 | BB500690 |KeyShutter [ZMC2-BL ¥ - v v v 5 - B
13 | EH340120 | Truss Head Tapping Screw | 4X12ZMC2BL | F 3 28 v € > 7 2 &
#| 14 | VE471400 | LED Drive Board ) # - R K ¥ —
15 | VE471200 | M1 K DetectBoard | M KB %> — ¢t
i I e P
S S - I
1 i |

11
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6. Hammer Sensor Unit, Air Damper Unit

[T T e T T

12

6. Hammer

Sensor Unit, Air Damper Unit

?\l%f_' Part No. Description ™ i & £ Remarks
1 VE479200 | Hammer Sensor Unit o NyZ—rH—a=vy}
CB502790 | Sensor Head B £ % -~ v F B
2 CB502700 | Plug B Receiver B % 7 3 7
J CB502600 | Plug Emitter E.3 * 7 7 7
4 EA030036 | Pan Head Screw 3X%3ZMC2-Y + ~ h * P
5 EV200036 | Flat Washer *3 + )2 &
6 EDO030046 | Bind Head Screw 3x4 ZMC2-Y AT (2N I LR 4
7 EA030086 | Pan Head Screw 3Xx8 ZMC2-Y + ~ g * P
8 EDO030056 | Bind Head Screw 3x52ZMC2-Y NoAq4 oy F oo x D
9 BB500670 | Hammer Shutter A NreT—=v v 9 —A
"10 EA040106 | Pan Head Screw 4x10 ZMC2-Y + ~ /g * =
11 EA040206 | Pan Head Screw 4x20 ZMC2-Y > ~ U * P
12 EV200046 | Flat Washer ¢4 x -3 &
13 EA030046 | Pan Head Screw 3x4 ZMC2-Y + ~ h * b
14 EV200036 | Flat Washer ¢$3 ZMC2-Y *E -3 &
15 NX509820 | Air Dumper T 7 - ¥ v R -
16 EHO040100 | Truss Head Tapping Screw 4%x10 ZMC2-Y bR vEYT RS
;7 Square Spring Washer o4 s B R (A)
18 VE470900 | LED Drive Board nreT—-—%xv—F
19 VE471200 | M1 K Detect Board M1 K 2 % > —
20 VE471300 | M2 Detect Board M2 & % ¥ - }
- -
-

¥ : New Parts (#HR8&)
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7. Pedal Drive Unit, Pedal Sensor Unit, Pedal Cushion Unit
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|
S
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7. Pedal Drive Unit, Pedal Sensor Unit, Pedal Cushion Unit

RN%f‘. Part No. Description & & ES Remarks
A VEA479700 | Pedal Drive Unit - NFRLFESA4Tazy b
| 1 | AA504080 | Pedal Lever Hook x B L+ » & R
2 | AA504590 | Pedal Lever Clamp R B8 Y s F
3 EV100046 | Hexagonal Nut M4 ZMC2-Y b B > b b
4 EV300046 | Spring Washer ¢4 ZMC2-Y .5 * 2 &
| 5 | NB513260 | Pedal Sensor Unit A REnE -2z FA
77777 6 | NB137040 | PK Switch L) PK % 4 v ¥
7 EA030046 | Pan Head Screw 3x4 ZMC2-Y R
8 EV200036 | Flat Washer T eazmc2-y E & & ]
9 ED030126 | Bind Head Screw ) 3x12 ZMC2-Y P SN T
?W{Cr) NB513620 ! Pedal Cushion Ass’yu‘ B YLD v 3 Assy
11 NEK940406 | ?russ Head Tapping Screw 4X40 ZMCE—Y PRI yELT R
| 12 | Ex801360 ' Hexagonal Bolt M5X15ZMC2-Y | x A # A b
| 13 EX600170 | Hexagonal Nut M5 5 o AAF v b

.t
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8. I/0O Unit, Power Supply Unit, MIDI Unit
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8. I/0 Unit,

Power Supply Unit, MIDI Unit

?ﬁ:»’ Part No. Description - & ES Remarks
1 Bracket, | O Circuit Board I Oy—= b7 34 vt
2 Angle O — 754y FER(B)
3 Angle FOS— b7 54y k%)
4 VE470200 : | O Circuit Board | o ¥ - r
5 VE470400 | Sensor (A) Board £t » ¥ - L - ¢
6 EAO030066 | Pan Head Screw 3x6zZMC2-Y + ~ " * P
7 EV200036 | Flat Washer $3 ZMC2-Y x 3 &
8 EV300036 | Spring Washer $3 ZMC2-Y s * 3 &
9 EK365020 | BW Head Screw 4X6 BWH N * b2
10 VD617900 | Power Supply Unit /® % a1 = v ¢
11 GX550670 | Transformer N36-506 ® A + 5 ¥ X
12 MGO000820 | AC Cable .l 3 - ¥
13 FX551610 | Electrolytic Cap. 4700uF 160V 4 32 a P
14 EA040066 | Pan Head Screw 4X6 ZMC2-Y ¥ ~ 4 * bl
15 EAO030066 { Pan Head Screw 3X6 ZMC2-Y + ~ Js * b
EA030186 | Pan Head Screw 3X18 ZMC2-Y + ~ h * 2 | Bridge Diode
EA030106 | Pan Head Screw 3X10 ZMC2-Y + ~ g * 2 | Transistor
16 EA050066 | Pan Head Screw 5X6 ZMC2-Y + ~ h * P2
17 ED030046 | Bind Head Screw 3x4 ZMC2-Y AT RN ) N 2
18 EV200036 | Flat Washer ¢3 ZMC2-Y B B &
19 EV200056 | Flat Washer ¢5 ZMC2-Y F -3 ®
20 EV300036 | Spring Washer ¢3 ZMC2-Y s * E E
21 EV300056 | Spring Washer ¢5 ZMC2-Y s * 3 &
EV100036 | Hexagonal Nut M3 ZMC2-Y 2y A + b } | Bridge Diode
22 EH040168 | Truss Tapping Screw 4%16 ZMC2-Y FSXSIvEYT R
23 EHO040126 | Truss Tapping Screw 4x12 ZMC2-Y FSISAXAITVvECT RS
24 | VES545200 | Cord Stopper ; RE - rLtoa R
25 VES545100 | Spacer Rubber &k » & R B & W
26 { VE512700 | Panel, MIDI Socket MIDIAEBL =y bsixn
27 AA831250 | Holder, DIN Socket DINV # v b &N Y5 —
28 LB500520 | DIN Socket 5P DIN v s ¥ F
29 LB202930 | Phone Jack 7 % v P v v 2
30 EA330066 | Pan Head Screw 3%6 ZMC2-BL o T (R S
VE555800 | Noise Filter J 4 X 7 4 N & -
31 VE545300 | Cord Bushing a - V¥ 7 v ¥ oa
—
T
!
I i
| ‘
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disklavier Overall Circuit Diagram (I1/0,Sensor Section)
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