
1. O U TLIN E
1 @ O UTLIN E O F C IRC UIT SYSTEM

Generally, the electronic organ produces various tones based on one kind of sound wave. There are two
systems for producing these tones.

1. Synthesizing Syslem (Sine Wave Synthesizing System)
The synthesizing system is the standard way to produce tones by preparing numbers of pure

sounds (sine wave) related to overtones and synthesizing them. But the circuits limit the number
of tones with plenty of overtones (i.e. string-like sound) that can be produced, therefore the
system is used for special Electone (Model F-1).
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2. Filler Systèm

Tones with complicated overtones such as sawtooth waveshape are produced as sound source.
They are filtered through filter circuit to create the tones with respective frequency characteristics

.

ln this way a large number of tones cöuld be produced uniformly. 
'
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* These two systems have their own good features. However, some tones might be hard to produce through
conventional system which has been creating a1l the tones with one kind of sound source. (Refer to Figure
3) Because the overtones contained in the sound signals are f'txed and also the number of overtones is
limited accordingly.
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@ Therefore, the PAS system Electone is designed and so constructed to produce many and rich tone colors
by employing both of the tone creating methods (Synthesizing System and Filter System) according to
each sound source waveshape. Naturally, several sound source waveshapes with their own peculiar over-
tones are generated and used according to tone color. .

* Conventional electronic orgahs with oscillators as the sound source would require a complicated circuit if
they were to have two differing methods to produce these tones, due to the method of creating the sound
waves as well as to the key switches. With the PAS System organ, however, it is possible to process the two
systems digitally.

By pressing down the single contact key switches a number of pure sounds (sine waves) related to
overtones can be created at the same time. By synthesizing these sounds as desired a flute family
tones can be produced, and at the same time a multiple number of sound source waves (sawtooth
waves, square waves, and asymmetrical rectangular waves), each with their peculiar overtones, can be#
created, corresponding to the tone such as in the filter system .

Moreover, when VCF (Voltage Controlled Filter) is used for filter circuit, better natural sound can be creat-
ed through the time shifting of harmonic spectrum.
The following is an explanation of the principles of the sound source wave generation in the digital

Electone, as well as an outline of the functions of the circuit. '



2 * PRINC IPLES O F G EN ERATIO N O F SO U ND
SOURCE SIGNAL (W AVE FORMS)

The sound source signal generation method of the digital system Electone differs completely from the con-
ventional method where an oscillator is used as the sound source. For example, when looking at a certain sine
wave, there will be a m oment when the oscillation width can be read as a direct current value. As this direct
current successively changes, a single sine wave is fonned.

Example 1
In the case sine wave with maximum 6V of amplitude is divided on time axis:

+ 3V----- ----- --- ---
+ 2.6V----- -------- -----

to t!o t,1 t,a t,a t,4 t,s t!s
0 V t

t o t : t a t a t 4 t s t s t v t s

Oscillation width at time t: = + 1 V *- D'C
Oscillation width at time tz = + 1.9 V *- D'C

I Fig. 41

Therefore, here a f'me division has been prepared in advance between the two voltages as the momentary
oscillation width voltage for the sound source wave pattem . To obtain the desired wave pattern from this'
divided voltage, read evely l2gS in the order the sampled voltage. The oscillation width w111 gradually change,
and as a result a single wave pattem will form.

IExample 21 Wave form of rectangular wave with maximum oscillation width 5V.
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On PAS system Electone, as shown in the figure (Example 3), the voltage applied to the terminals Iu and
I is finely divided so that the wave patterns will be of the respective sampling oscillation width value at theL
time of time sharing. Each sampling point, thus, can be obtained as desired through a switching action with
digital data (frequency data) of I>S width pulses generated each 12sS periodically.

(Example 31 Principle of sine wave generation on PAS System Electone.
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Gate contro

Digital signal
Data for advancing
the phase

Voltage values corresponding to each address (gate number) are
fed out respectively from the gate through switching action activated
in a given time interval with digital signals generated at the time of
KEY-ON.

Of course, the procedures for reading will differ according to the wave pattern.
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This sampling voltage is read every 12gS. The digital signal is produced as frequency data matching the key
pressed.



3 * O UTLINE O F THE C IRC U IT FU NCTIO N

An outline of the circuit construction of PAS System Electone is as shown in Fig. 8.

(4)
r =
I I
1 l

II Sound source
MIX circuit ll wave pattern

) read out (Sine wave .( ftl
synthesizing) l1 circuit

II
1 sound generation I

Keyboard data Frequency u - airïtit I (PAS system) jgeneration data generatio 
.. - ... - . - . . ..- . . .-Keyboard circuit circuit I D
I I Amplification
I I(1) (2) (3) I s

ound source jI 
wave pattern jFil

ter circuitI ( 1k. ..ILI. 1ï' - ) : Digital signal : Analog signal 1 read out circuit I
I 1
1 Sound generation 1
l circuit 11 (Filter system) I

(5)
IFig. 81 Oulline of circuit conslrumion of PAS System Electon..

@ OUTLINE OF MOVEMENTS

1. Keyboard

The keyboard uses only single contact switches.

2. Keyboard Data Generation Circuit
This circuit is functionally divided into two parts: One part for preparing the key code data indicating the

key pressed and the other part for preparing the phonetic control data to process the key data.
First, when the key is pressed (the key switch will be in contact) the pressed key will be detected and the

key code data indicating that key will be generated in order through time sharing. Moreover, a maximum of
up to 12 key code data will be allocated on 12 channels, according to the order the keys are pressed, prepared
in advance as the key code data (instructing the frequency of the sound source). The 1ey code data allocated
on this phonetic channel is output on the following frequency detection circuit as interval instructions to
create the sound frequency corresponding to the key indicated by the data.
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Time is divided into 12 channels by each 1. second and the channels are processed through time sharing.
Therefore, key code data allocated to each sounding channel are repeatedly output by every 12s seconds.

The code data are added to Frequency Data Generation Circuit to determine the frequency.
Also, and at the same time, sound control data are produced synchronously to the phonetic instruction

data of each sound generating channel.
According to this data, the key sound allocated to each channel Fill be controlled. (with this, a maximum

of 12 sounds can be produced at the same time) (lz-sound Time Sharing)

Keyboard data generation circuit output

Sounding channels

lnternal instruction data

Sound generation control data

IFig. 101



3. Frequency Data Generation Circuit
This circuit receives the interval instruction data and produces a number of frequencies at the same time

,
related to the interval frequency of the key indicated by the data as well as the overtones

. The frequencies
roduced here are %f, Wf, 20f, 21 f, 22 f . . . . . 213f or 16 bits for the basic frequency. By reading out theP ,
interval wave pattern for 1 1 bits and adding this to the circuit, the interval wave pattern can be read. This
frequency is all shown digitally. (However, to the eye it appears to be a square wave) (lz-sound time sharing)

4. Tone Generation Circui: (PAS System)
This circuit serves the function of producing a flute sound source by creating a number of sine waves re-

lated to overtones and mixing them in at the proper time. First, a sound source wave form memory circuit is
prepared in advance according to the number of couplers. Then by connecting them as shown below for 1 1
bits of frequency data, the sine waves of the frequency related to the overtone will be created in the same
number as the wave form memory circuit.

Wave form memory circuits
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l I
II 1 l
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.fI 111--.rI 1L- o- x converter
Frequency data (1 1 bits)
(Digital signal; wave form sine wave
equivalent to square wave) memory

(Fig. 111

In this way, in order to m ake the sine wave which has been originated intö a flute sound, levelling ad-
justment as well as synthesizing is carried out in the MIX circuit. (lz-sound time sharing)

Thus the frequency corresponding to the key pressed is produced digitally (pulse). By converting this
to analog voltage, a sine wave can be originated. The method where the tone is produced through
synthesizing is referred to as the PUI-SE ANALOG SYNTHESIZING SYSTEM (abbreviated as
System)

Digital * Analog * Synthesizing

(SYNTHESIZING)

*

(- I 1 'u .). =' f 1 1- 'u -% 1 4 .....

(PULSE) (ANALOG)

Flute tone

(SYSTEM)



5. Sound Source Generation Circuit ( Filter System)
This circuit functions to produce tones from three kinds of interval wave patterns (sawtooth waves, square

waves, and asymmetrical rectangular waves), with each containing its own unique overtone composition and
adding them to the filter circuit.
Here the original note receives the frequency data of 10 bits from the frequency data generation circuit

mentioned in (3) above, to create the sound source wave form.
Moreover, this filter system is classified according to whether the frequency characteristics of the tone

circuit forms a f'lxed filter (Formant system), or whether a voltage control filter (VCF) is used to permit the
frequency characteristics to be altered by voltage.

6. Amplifying Circuit
This circuit mixes the sound produced simultaneously in the sound source generation circuit I and II,

amplifies it and sends it to the speaker. Circuits come after this circuit is designed to have the same con-
struction as conventional Electone.

(Reference)
Tone colors are named on PAS System Electone as follows:
* çiorchestra Tone'' towards the tone colors produced through VCF (Voltage Controlled Filter)
* ûfomplex Tone'' towards the tone colors produced through t'ilters (FORMANT)
* tçFlute Tone'' towards the tone colors produced by synthesizing sine waves.



4 * CLASSIFICATIO NS O F PAS SYSTEM ELECTONE

A11 Electones using the digital system have two differing note production circuits to create the respective
sounds within the same musical instrument.

1. PAS-VCF Type

The type constructed to produce both a tlute tone under the PAS system and the orchestra tone under the
VCF system is referred to as the PAS-VCF Electone.
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(Fig. 131 Outline of PAS-VCF

2. PAS-FORMANT Type
An Electone which produces the flute tone through the PAS system but other tones through the Formant

system is referred to as the PAS-FORMANT type Electone.
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PAS System Electone organ is the general name for tbese two systems.



H . C IRC U IT M O VEM EN T
1 @ KEYBOARD

o The keyboard of the Electone using the digital techniques informs the position (kind of sound) of the key
presse4 to the KEY CODER. Thus, as this keyboard only has an ON/OFF function a11 the key switches are
of the single contact type.

This keyboard, as can be seen in (Fig. 15), is divided into blocks for each octave (C# 'w C) designated as
UK, LK and PK. The key switch for each block is divided by notes and through a combination of these
two groups, i.e. iblocks' and tnotes', the individual key switches are identified.

That is, the fixed contact points (M) of each key switch are divided into blocks by octave, while the vari-
able contact points (T) are divided by notes. Similar notes have a common wiring and are connected to the
terminals for each block (U1 'x' U5, L1 '-- L5, P1, P2) as well as to the terminals for the notes (C ''w CL) of
the key coder prepared for each. With the combination of the block terminals and the note terminals
through the contact of the key switches the key coder is informed of the position of the key which has
been pressed.

Keybo ard b lock diagram '-f-tp ) u-z -u g u-4 -u 5
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Each note terminal is connected to same
note terminal on KEY CODER (KCA
Circuit Board).

( P K ) - -- - -- ------ - - To m terminal on KCA C. board
- - - - - - - - -  -  - -  - -  To 7th terminal on KCA C. board

PK switch for ABC

7 1 'f '.f 1 1 ( . . 15D)
IFig. 151 Keyboard Block Diagram



2 * KEYBO ARD DATA G ENERATIO N C IRC U IT

The keyboard data, necessary for producing the sound corresponding to the key, is produced digitally in
this circuit.

(Remarks)
. Input terminal ...(>. Buffer circuit

.c Output terminal KCA C board
* lnputrutput terminal
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IFig. 161 Basic block diagram of the keyboard
data generation circuit on PAS-VCF

@ The construction of the circuit is as shown in Fig. 16.
o Key Coder (K ' C)
To identify the keyboard switch which has been pressed from among the numerous switches, the

Key Coder produces code data (key code data) the same number of times as the keyboard switches
are pressed. '

o Channel Processor (CLP)
A maximum of 12 sounds can be received in the order the key code data is produced by the Key
Coder and the key code instruction data received, as well as the sound envelope instruction data,
among others, are prepared.

Two intelligent ICs are used.
Moreover, the output data from the KC is input into the A'B'C circuit and then output to the CLP. When
the A'B'C function is OFF, the data enters.as is into the CLP. (Refer to A'B'C function for details)

-.- 11



2 - 1 * KEY CODER (K ' C)

1. Key Coder Poinls

1. Codes only the data indicating the keyboard switch which has been pressed.
2. The output is carried out progressively, in order of priority, according to a time sharing process.

2. Explanalion of the YM272M ( K - C) terminals

40 39 38 37 36 35 31 33 32 31 30 29 28 27 26 25 24 23 22 21

-

B F > F -à- D ; 'B' c . c L KN , Kxa KNa KN.

Y M272M (KEY CODER)
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1 2 3 4 5 6 7 8 9 10 11 12 13 11 15 16 17 18 19 20
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5 1. U a '' 3 ,. Octave 3 36 E B n
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' 
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IFig. 171



3. Functions of the Key Coder

Each block terminal (U-I ''%. Us , L1 x Ls , P1 , P2) of the Key Coder as well as each note terminal (UX CL)
is connected respectively to one of the variable contact points (T) and the t'ixed contact points (M) of the key
switches. Therefore, when the key is pressed the block terminal and the note terminal corresponding to the
key pressed will be in contact.
* Functions of the Key Coder
The Key Coder detects which keyboard, UK, LK or PK, as well as the position (interval) of the key in
contact with the block terminal and the note terminals. The key code data indicating the keys which
have been detected are successively output through time sharing.

4. Key Code Data ( Key Swilch Identif ication Dala)
The key code data which originates by pressing this key is made up of:
* Keyboard Code Data (which indicates the keyboard, i.e. UK, LK, or PK to which the key belongs)
* Octave Code Data (which indicates the octave of the keyboard to which the key belongs)
* Note Code Data (which indicates the note of the key)
As shown in (Fig. l8) there are 2 bits (K1 , Ka) for the keyboard data, 3 bits (Bl ''w' Ba) for the octave

data, and 4 bits (Nj 'v' N4) for the note data. When combined they make up 9 bits (Kl 'w N4). This key data
indicates which keyboard and the position of the key. That is, through a binary combination of ft0'' and 161 ''
an identification of the key switch can be made.

o Keyboard Code Data

Klr'ard
Output U K L K P K
terrnin !è
K 1 0 1 0
K a 1 0 0

(Note) 'A 0 * 'kc 0 V

27 la S

o Octave Code Data

Octave o c T () o c T 1 o c T 2 O c T 3 o c T 4 () c T 5
outqutI ( co- c ,) ( c t- c a) (c t - c a) ( c t- c .) ( c t - c s) ( c t- c .)termlna
B 1 0 1 0 1 01
B a 1 1 0 0 1 1
Ba 1 1 1 1 0 0

(Example 1)When UKAa key is pressed

Code wave form
'? Keyboard k-l () n: (jata
2t k'-k 1 -=
.x < 0 no

ctave .t' data b-e 0 Jk
,2
a 

-  

1 -< B a

a k-l 1 -D
&% 0 Ai Note

.= data k-l 1 -y -

N. 0 Z.

Output
terminal

(Example 2)When LKA3 key is pressed
Output terminal Code Wave form

X -k- 1 
-! Keyboard '

Q data X-a 0 ..fl.Ck
.s 'fj, () .j1t
' octave xa 0 A
. data x j -
< 3
kd V1 1 -
= Y

a 0 Jl.d Note
= data -L 1 -F

V. 0 Jl
(Example 3) Wben UKCS key is pressed

output terminal Code wave form
'i Keyboard -k-

, 0 A
ht data -k- 1 -o. e
.K X'y 1 -'-
js Octave -é' j ..
,'% data 2
. 'à-a 0 J1.
kz -V, 1 -
D '&- o n
l XOtC ZV

a 0 J1= dataF &
. 0 R

o Note Code Data

Note # # # # 4
Outqut C D D E F F G G A A B ()ternlln al CC L1

N 1 1 0 1 1 0 1 1 0 1 1 0 1
N e 1 1 0 1 1 0 1 1 0 1 1 0
N a 1 1 1 0 0 0 1 1 1 0 0 0
N 4 1 1 1 1 1 1 0 0 0 0 0 0

. IFig. 181 code data



5. Principles of Movement (Refer to outpul timing chart)
The coding is carried out through four timed stages, according to Clock 48 (k 27pS) and Clock Y (k 2 15#S).
The timing indicates the codiny-action within the IC.
When the key is pressed Clock T will synchronize with 48 whenT starts to rise.
Stage (0) is the preparatory time. .
Stage (1) is when a11 the note terminals have become -15V, the octave terminals and the note terminals

belonging to the keys pressed are in contact, the OCT terminal is pulled to -15V, and the OCT memorized.
With stage (2) ' 0'' voltage is added to the note terminals from the OCT terminal which has been noted, and

the note memorized. '
With stage (3) the memorized data are codified as data and output as KK1 , KK2, KB 1 ''w KB3, KN1 'w KN4.
Once the key data has been output, the timing again returns to (0) and the procedures will be repeated as

long as the key is being pressed. At this time, the coding action will again start when the Clock Y pulse rises.
* Moreover. when more than two keys of the same keyboard and within the same octave are pressed there
will be successive outputs in accordance with the order of priority in reading. (Repeat of timing (3)).
And when a1l the data of the pressed keys have been output the timing will return to (0).

* Also when keys for more than two sounds of differing octaves are being pressed one sound data will be out-
put according to the order of priority in reading, and then, after an interval (27#S), the next keyboard
sound will be output.

* Order of priority in reading

i *

B
4A

U e A
G 4 1U 

, IL s G !
L 4 F
L a F
L e E

4L 
, D

P e D
P c tt1

1
(Remarks) The coding action

the next CLP circuit.

(Reference)
Voltage wave form on octave terminal when a key within Uj is depressed.

0 1 2 3 0
j 'l I I

1 1 eg*U 
s

KEY-ON terminal
..- .- .-. - -.. - - -. X$ 1 ?'f I j

Octave terminal I ' ' l1 1 1 ss t.
without U U 4 : 05

KEY-OFF terminall
.- - .- ... .- N$ j *'

(Fig. 19)

will stop when the key is released, but this output data will be memorized in

To inform that the key has been released the following SL coding data will be sent for only one
time (27#S) 7f' x 8 after the key has been released.

@ SL coding data
I -k-, 'k-a 'l, 'b-a 'à-a N , Va 'k-a N.

I Fig. 201

S L ' 1 1 1 0 0I
With this the CLP will for the first time detect that the key has been released.

14



6. Key Coder Oulput Timing Charl
1. When two sounds are pressed successively within 1he same octave.

UK
Dl FI

EEEE27, Time

ON#

Fj key on UK

27!ts

W B -
1 l I II 1. 2 15/tsI '

II I II I I 
î

I 11

Movement 0 1 2 3 0 1 2 3 3 0 1 ,2 3 3

I l

0 0 0 0 0K K 1

I I

K B1

1 1 1 1 1

0 () 0 0 0

I I

1 1 1 1 1

0 0 0 0 0

I I

K B3

K N 1

2-:7

1 1 1 1 1

I I
1 0 1 0 1

I I
l 1 l 1 l 1 1

t
ITK
D1

t t
UK tTK
Fl Dl

t t
UK UK
:-l :)l

(Fig. 21)
(Reference)
* There is a control counter within the IC to push forward the coding action when the timing (waiting con-
dition) is at 0 and moreover when Yhas risen.

* There is a priority gate circuit within the IC to determine the order of priority for the output.
* When the key is released the key code output will stop at that point but the SL data will output when the
timing is at t60'' after the 8th rise of the Y clock, from the last output.

- - 15



2. When 3 sounds, each of a different octave, are pressed and then a further sound of a differen: octave is
pressed.

UK
Bz Aa Es

LK
Aa

UK Aa ox

UK Ba os .

LK Aa ()N

ON
UK Es

27 N S

k?% y sI 2l5
I l I

l lT' 
I l I 1 I

Movement O 1 2 3 2 3 2 3 0 1 2 3 2 3 2 3 0 1 2 3 2 3 2 3 2 3
I

l I I 1
I I

0 0 l () 0 0 1 0 0 0 1
KK: I

l l I I 1 1 1
KKe

KBa

'ff'a

KN e

KNa

4

1 1 0 1 1 1 0 0

Il 
lO 

1 1 g-10 No F-lo l F-10 F--10 r-1O 1 r-10
; .

l 1
o o I'R 1 f-70 o - f-70 1 r--10 r-lo F-10
j l ll 

I1 l 1 1 1 0 1 1 1 0 1 1 1

I ! I 11 0 1 1 1 O 1 1 1 0 1

1 I
O 1 1 1 0 1 0 1 0 1 0 1 0

I
( ! l1 O 1 O 1 0 1 0 1 0 1

I l

o o o 1 f'Fl F1-1 R1 1 0 0 O

t
UK
Ba

t t t t
UK UK UK LK
Es Aa Ba Aa

t t t #
UK UK UK LK
Es Aa Ba Aa

(Reference) Sounds in different octave
A

3 3 2 3

!
2nd sounds within the same octave

(Fig. 221



7. Wiring Diagram between Keyboard and K ' C
(Fig. 23l

Vss kf B
From CLP /A, 4B (37.15 kl-lz)T 

vx

. -1-j7j- 5; l)i)
' W  'g ' I
. -(rj- 'g' . j - js v

1 C11). W  A> . * 
ovI

. ()'r &- . j

. B' cv  . j
I. U  n- . l

. qjrllqj' -----z, . j
l' E5' 

vM272M) F '( 1
. ET k- . 1 o Input terminal* @
. p'j- -c.o . I output terminal*

I. Ff 5' . Input-outputI O
'-v . terminal. Ff- c

KK2 è-f- .
KK1 KN1

KB3 Kx2

KB2 KN3

KBl KN4 ()) T0 CLP

c! C2 C1 (J7 Y c4 (X c5 L)1 Gi

UK

L1 to L1 1,2 to 1,2 jL3 to L3 1.4 to 1.4 1,5 to 1,5# a c J c c à c à o
N LK

F 1 t o F1 Fi t o H



8. PL Terminal Operalion (Lower Plus Pedal Effect)
Normally, there is - 15V present in PL terminal of the IC, but when 0V is fed in the PK key code data will

be generated with the C I 'w Cc key of the LK.
That is, with the PL terminal at 0V and when any of the C1 '-- Ca of LK is pressed, the keyboard code data

(Kj , Ka) for the highest interval sound among the LKs pressed will change alternately from LK data tp PK
data.
Therefore, when this /-i, terminal is changed to 0V it will be possible to produce a PK sound at the same

time by pressing a LK key. Moreover, at this time there will be no detection of PK switching in the lC, and so,
when the PK is pressed there will be no sound.

L PLUS P FE 
K . c

I

IFig. 24)



2 - 2 * CHANNEL PROCESSO R (CLP)

1. CLP Points

A maximum of l 2 sounds ( 1 1 MK sounds and 1 PK sound) can be received in the order the key code data is
pressed from the K'C. From these data various kinds of keyboard information signals are prepared to instruct
the production of the sound.
@ With this circuit control the simultaneous mu imum number of sounds will be 12.
* Explanation of the YM273M (CLP) terminal.

2. YM273M (Channel Proœssor) Terminal Explanalion

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21

B e B a K , K a A , A T D ! A P W  SY? /&vDD N , N e N a N . B 1

Y M273M ( C L P )

VSS KN, KNa KNa KN. KBt KBa KBa KKj KKa I C DFj DFa DFa DFw DFs Z C Z TEST

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Terminal Terminal
--- ---:- - .-- - - - Designation significance - - -- -:- - - - - -- - - Designation significance
M. : Code .%. : Code
1 E Vss Power source (0V) 40 : ,y e Master clock

. : f q 891.6 kHzKEY CODER 
:2 i KN : xo'rE OATAI 39 : .Z' 1 (/. is opposite phase from 4z .)

: :
3 E KNa '' 2 Note data input 38 : V DD Power source (-15V)

(4 bits) :4 : KNa n 3 37 : N 1 NOTE DATA 1:

5 E KN 4 '' 4 36 :. N z '' 2
5 xs xsv cooER :.)5 : x ,, 36 
. 1 BI-IX:K OATAI : aBlock data input

7 l KBe n 2 (3 bits) 34 i N 4 '' 1 Key address data outputE (7 bi
ts):8 E KBa n 3 33 : B : BLX K DATA 1

9 E KK KEY CODER xzyboard data input 22 ) B e '' 2, 1 xEv OATAI
(2 bits)10 1 KK a ', 2 31 :, B a '' 3

! yxlvlxl- counter s/R cleared with power gtj : K xsv OAT.A j uuyjloard data output11 l l C CI-EAR on. : 1
: DF DECAY oata on ending decay 29 : K a '' 2 (2 bits)12 : ! slxlsH 1 :
: :13 : DFa v 2 ?? 28 : A : Channel occupied data output

14 : DF . 3 1' 27 : A T KEY-ON data output: a :
: l Decay data output15 
: DF4 s 4 v 26 D , (unv-oy.lr data)E
: : A P ATTACK PubsE One pulse with KEY-ON16 : DFs - 5 '' ' 25 

,

17 : G j 24 : c c cotlsnil CLEAR clears the counter of other IC's: :
: G Detects speedy decay from ::9 : s'y SYNCHRO 1 Cheïk qoint terminal18 
, a , j (indlcatlng one channel)EG (TRUNCATE)
: G 22 7 ?' A Clock19 : a : . f = 1/244, ) supplies to

clears the counter and tests : (opposite phase l Kc, ABc20 ! TEST (-15v fixed) 21 . V B from zA)

(Fig. 251



3. Principles of Movement

* Key code data processing
The key code data successively sent from the Kf is received by the CLP up to a maximum of 12 notcs

in the order the key is pressed and memorized. Each key code data which has been memorized is output in

order, timed at clock 4 (:% 1p.S) (This timing is referred to as channel time).
Also, each key code data received and memorized by the CLP is circulated within the IC and afte'r 1 lyS

is again output.
Therefore, the key code data which has once been received and memorized is output at regular intervals

( 12JzS frequency) regardless-of the input timing of similar data repeatedly sent in from the K'C. With this,
this data is memorized every 12#S. This movement of the CLP will be explained taking Channel 12 of TV
as an example.
By turning each channel at an interval of IpS successjvely, from Channel 1 to Channel l 2, the screen

(key code data) will change with each IPS. That is, each respective screen will appear (output) only during
the time of the channel.
In this way, as the channels are turned one channel at a time repeatedly, the same picture screen will

appear every l 2JzS as long as there is a broadcast (the key is being pressed). Of course, for channels where
there is no broadcast (key is not pressed) no picture will appear.
In this way, the CLP has 12 channels for receiving, memorizing and repeated output in succession of key

code data for 12 notes . Moreover, the determination of which channel of the 12 channels will be allo-
cated for which key code data will depend on the following conditions within the IC of the CLP.

* Allocation Status
(1) The 1st channel is allocated exclusively to the key code data of PK.
(2) The 2nd channel to the l 2th channel are channels exclusively for manual keys (in the order the keys

are pressed) with allocation made first for every odd number followed by even numbered channels,
such as 3rd channel -'> 5th channel, ''+ 1 1th channel ''+ 12th channel ''+ 4th channel . . . . 1 2th channel.

(to prevent overlapping of the data)
(3) Only one key code data is allocated for the same single channel.

K .C- l
X-1
îl

N 4

Broadcasting station
(K . C)
Program production

Program instruetion
(Keyboard)

O

l I

L2

One program
indicated as
t k 2745

G C L P

Sounding channels

4
3 5

1
l Allocation 2 6

Receiver j
llocation status) --* 1 ?(7t

I
l 12 8

11 9
10

Picture screen
(Key code data)( Fig. 261



(Example 1) The channel used when UK, LK, and PK are pressed in order one sound at a time.

PK UK LK PK UK LK
t t t t t t

Channel 1 2 3 4 5 6 7 8 9 .1.0 11 12 1 2 3 4 5 6 7 j

12ss ------+ (Fig. 271

(Example 2) The channel used when the UK and LK are pressed by turns 6 notes at a time.

LK 1st note UK 2nd note
UK 1st note . LK 2nd note

IFig. 281LK 3rd note UK 3rd noteA 
@

Channel 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

(Example 3) When the key for the 2nd note of the UK is released in Example 2, the channel is
cleared.
(Moreover, the key data of the key depressed after the channel is cleared allocated to the
5th channel)

# #
r 'n r nChannel 1 2 3 4 5 6 7 g 9 10 11 12 

1 2 a 4 5 6 '; 8 9 10 11 12

EFig. 291

4. Key Address Data ( IntervalFrequency lnstruclion Dala)
From the output key code data of this CLP, the octave code data (BI ''w' B3) and the note code data (N1
'w V ) are sent to the frequency data generating circuit (to be explained later), to produce the key in-
terval indicated by the interval frequency instruction data (instructions to produce the interval frequen-
cy corresponding to the key pressed), and the combination of their code.

* On the other hand, the keyboard data (Kl ''h- Kz) are added to the distributor (explained later), which is
necessary for determining which keyboard key was pressed, and the generated sound is divided by key-
board.

* In other words, when generating the sound, the interval soud which has been produced can be divided by
keyboard, regardless of the keyboard and so among the key code data the octave data and note data are
added to the tone signal generation circuit.

Moreover, with the CLP the followipg actions will take place according to how the keyboard is pressed.

KEY-ON AGAIN
When the same key is pressed again while the sound is decaying, this function is activated to bring the

sound back to the t'irst rise.
The decaying data (Dl ) is detected inside the IC of the CLP, and when the same note as this data is in-

put by the key coder, one CC and one AP is sent out and reallocated to the same channel', the sound then
generates from the start.



* TRUNCATE
When 1 1 channels for MK are a1l occupied ( 1 1 MK sounds generating) and one is decaying, pressing the

12th MK will detect and clear the channel that is decaying the fastest, and forcefully feed the data of the
12th MK pressed into that channel.
This decaying state is constantly detected within the IC of the CLP receiving the decaying condition data

from the EG (envelope generator), through the G1 ''he G3 terminals.

5. Sound Generation Control Dala

The CLP synchronizes and detects the following kinds of information, instructing the sound generation
condition such as start, end, and envelope of the generated sound corresponding to the above-mentioned in-
terval frequency instruction data (V-1 'x. N4).
* AP (Attack pulse)
(1) When the key is pressed, a single pulse is output, synchronized to the output of the interval frequency

instruction data corresponding to that key.
(2) With this the percussive mode of the EG (envelope generator) is driven.

* AT (Key-on data)
(1) During the time the key is being pressed a continuous pulse is sent, synchronizing with the output

of the interval frequency data corresponding to that key.
With this the RD (rhythm driver - explained later) is driven and the rhythm sound generator con-
trolled.

* A1 (Occupied channel data) ' Note: This differs from the Al signal of the VG, TVM, ROM, and WC lerminals.
(1) The pulse continues to be sent out synchronized to the output of the interval frequency data, corre-

sponding to the key which is generating from the key-on to the end of the decay (memory clear).
With this the generating channel occupation is indicated and added to MCA, etc. (explained later)

* b7 (Decay data)
( 1) The pulse continues while synchronized to the interval frequency corresponding to that key, from

key-off to end of the decay.
(2) With this the decay clock is read from the EG (envelope generator - explained later).

@ CC (Counter clear)
( 1) At the time off key-on (including the truncator action and the time of key-on again), as well as when

the decay ends, a single pulse is output, synchronized to the interval frequency data corresponding to
that key.

(2) With this the ICs for the WC (wave counter) and EG (envelope generator - explained later) are
cleared and all return to the original condition.

* DF (Decay end data)
(1) This information inputs a single pulse at the time of the decay end, with the data input from the EG

(envelope generator).
(2) With this input pulse the CC is produced within the IC of the CI,P.

@ SY1 (Synchro 1. . . . . Single channel check data)
(1) Of the channels having a time position a pulse is continuously sent out, synchronized to the 1st

channel in which the PK data is entered. '
(2) By synchronizing with this data it can be determined to which channel the data of the key pressed is

sent.

Moreover, the keyboard data (K1 , K2) also has the function of driving the sound envelope. Added to the
EG this is used as command data for the direct keying mode.
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6. CLP Output Timing Cbart

(1) Witbou: SUSTAIN

--1 OFFKo ONU 
1

0N OFFUKF
I

UK UK
D1 Fl
i iV 1

Channeltime 1 2 3 4 5 6 7 8 9 10 1 1 1 2 3 4 5 6 7 8 9 3 4 5 6 7 8 9 l 1 12 1 2 3 4 5 6 7 8 9 1 1 1 1
I ' ' I I

.! I 1 1 l l II ! I I 1 i8
N n -  n'; k-f 

I - - - j j? I ! I 1 
$ 1't kv I , 

- - -  I . , .
& I 1 I 1 .

rl n n n -  - -  
j
n
, n pjI 1

a .@ j 1 I 1
.1 a I IZ 

- - -  '

;2 # 1 lht .:! I I j l I
m o Fj ' . - - - ' l '=
> (7 ; ' 1 I 1 I 1
l > n n n n . n n n2 

1 , 1 I 'I 
1I l I , I

W -  1. .1 - -. - 1 '..! I 1 1 j j j
8 I I ra n I I n n
a R'j , , 11 =  . . . j j jo 1 1
Z l l I f l

'Y
>
QC)
ra
=Q
Y
Qrr

W  ' - - - ' 1 1
l r I j I 1I I 

I I I (I I ' 
II II I 

I I II
I I I 1
I I II l 1 1 1

I I IF7 n 1 l
; ; : I I 1
n n n n N n nAT - - -'
: l ; 1

* 

l ''
f-l F1 r7 F1 - - -  N r7 NM 
. . , 1 1lI I I I 1I I . l I 

IN  .1 - - - 11 2
I I , I I 1

F1 F1L-ê- 
I - -- I , I jI 
!

' 

' 1

* 

i

'

, - - -  N N57 
.I I l! I 
1 j Ir7 I 1 f'l 

-  -  -  ! , f7 , .f#7' 
1I

I Fig. 301



Without SUSTAIN
12 ,tz S

-  1 p S +A .
- I l l l I I I lft-l

B3 -

mNl-

N

l l>-f' l

c.t.r I 1 I l

W ith SUSTAIN

*--+ 1 I l
KEY ON Decaying KEv ON AGAIN Decaying End of

decaying

l 1 I
KEY ON decaying End of decay

1st sounds
(LJKEI) ON op-p-

2nd sounds
(LKA..r ) os' oy-y-

(Remarks) 1 Line enters cH3 UKE:
#Line enters CH5 LKA
a

(Fig. 321(Fig. 311



(3) TRUNCATE
Press 1 1 notes in order from C2 to Ac # on the UK

. 
Then release Dc , Ca # in order

. Then as the
1 2th note, press LKB: .

ch 1 2 3 4 5 6 7 8 9 0 11 1 t 2 3 4 5 6 7 8 9 l 11 2 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 1 11 12 1 2 3 4 5 6 7 8 9 1 11 2
' I ' I I I 'I I I I I ! I I I ' . 1 1
lR'T I ! I l I I l l ! l1 
I( l t t IRY

I I I I l I I ' '1 - 
,W l

I '
W  I I l j I II I I I l ! 

,W
' 1 1

wr I l l I l ! I
l l I 1 l ! l I I ! Il

W  $ '1 1 
jU

1 I I 1 l I I I I l I! I 
I - IW
! î ' ' l l

I I I - i

'

WF I , I , r J I I I l
I I I 'W  I l I 

, 1 I lI I l l j t l I
I l l . lI I I '

'

WF ' !
I I ' 1 II I l I l l

N I I I I
Tt-in I ! J rl I I Fl J I F7 I l rl l l F1

UKDZ I-KBa

I Fig. 33)



3 * FREQ U ENCY DATA G EN ERATIO N C IRC UIT
(PAS - VCF FOR FLUTE TONE)

o The frequency data generation circuit produces data (frequency data) to read the memorized wave patterns of
the sine wave memory circuit (explained later), through intervals matched to the keys.

c) This frequency data digitalzl prepares the frequenc.y data of the key intervals indicated by the address data
using the key address data (B1 , F-c , b'--a , N1 , Na , N3 , N4-) sent in by channel from the keyboard data generating
circuit.

N l a gy j
! W 37 2 U U' 7 j S i1W WZ VC m Cm O FX
.
, 

i; 1 j cjrcuitKey address data I
sj 6 s , j tjrwu 1 c. noard)from CLP circuit I

(7 bits) B' 7 -I7 . I
: j 4 l jb ard d ta K' i l S4aK e y o y 9 7J 1

from CLP ctrcuit ' K2 B2 value data 1( 2 b it s) z j. 1 .b it s -'w'( # )(14 bits) ...i j
U ( ' E l > ) b T E 77. m...j11,..1 ,0 1' celeste uata s --nos! w c a 1 '''tî ' $ ''t 'a (4 bits) t) g,.slsssgou) (ysullxc) 

,,,
.u.,uk, > tl

.. csl ssvu u a k 17 '.n
nul .r - w 1j - y $ j ) k ,a. j s ,.12 oH( 4 ; <

' t'F.l.s.% rêê ltR1 V é) To ROM A1 24 :6 A1 I D X 1 w
' ï - . $ ?. k- c-, - c . .'J m- I $ 1 1 b i t s , . s ,

'*' 11 t:'4 k.l.d '....e' j S 157 terminals .
.., j I j

I II lU l
il / I-i7 2 :$ I .? 77. k I: 

,Vibrato data from : $ 1 I
Vibrato circuit (7 bits) . '.'G 22 19 Fi 1 I1

2 ' I
go 717 3/ 2: flkr ir;i 22

Vi l
1 5 %

'

'

IC F F 3 FF 1 A 1

3b I t From CLP Xl' (NOte) * lnput terminal
From CLP FC terminal o output terminal 6RV C' Yoafd

From CLPterminai (KAs c Board)WM26300A) .
(KAS C. Board)Fa 'w FJ terminals

(CVO C. Board)

(Basic construction Of the frequency generation circuit I on E-70)

Basic Circuit Construction
(1) Frequency Read Only Memory (F-ROMI

The individual tone frequency data of keys C 1 'v' C6 are memorized.
Wave Counter (W ' C)
The ROM values are computed and frequency data prepared.
Two kinds of IC's are used. Also has several functions regardine the wave pitch Vibrato, Celeste and
Glide. -'



FREQ U ENCY -  READ O NLY M EM O RY (F - ROMI

1. Point

The value data corresponding to the interval frequency of each key (C1 'w C6) is memorized inside the IC
of the F-ROM .
This value data are fed out to WAVE COUNTER (explained later) where they are computed to produce the

memorized wave pattern.

2. Explanation of the Terminals for YM23500B (F-ROM)

Y 51235008( F - R O M)

v s s E N , N z N a N . B , B e B a '-c , c '(T- W  W- v v v3 4 1 2 3 4 5

Terminal Terminal
- -- - -)- - - - -- - - oesignation Significance - - - .- I - - . .- - - Desknation Significance
M. : Code ' .M. : Code
1 2 vss Power source (0v) 40 : ,0- Master clock f q 891 kHz) 1 1

(h is opposite phase
2 i E ENABLE IC control (0V fixed) 39 : / z v from yj .:

: :
3 : N j NOTE DATAI 38 : V Im Power source (-l5V)
4 : N a '' 2 37 : A 1 4: :

'

5 E N a '' 3 36 E A 1 a
: Key yddress data input : -6 
: N 4 '' 4 termmals (7 bits) 35 : A 12

7 : B 1 BLOCK DATAI 34 : A 1 j: 2
: :8 : B a ?' 2 :$3 : A 1 o

9 : B ?' 3 32 : A: 3 1 9

10 : C : C E N T 1 31 : A s Frequency vylue data: : 
termlnal: n  ... Celeste data inDut ' Output11 

: t.i e '? Z terminals (4 b-its) 30 ': A 7 (14 bits)
: (Interval changed : A '12 
: C a '' 3 jwed cent.) 29 : 6at

)13 :
, C 4 n 4 28 : A s
1 v VIBRATOI 27 : A14 ; 1 : 4

15 : V a '' 2 26 1 A aE :
:16 E V a '' 3 Vibrato terminals input 25 : A e -

term'mals (7 bits) :17 : V 4 '' 4 (Interval changed 24 : A ::
: at fixed cent.) : Memory clear (Matching of timing18 
. V s '' 5 23 , R R E S E T wsen Rou is z in order.)
1 : - '19 ': V s '' 6 22 : P a P I T C H Tone changed at fixed pitch

: p ,, (- i5V fixed = not used)20 E V v '' 7 21 , 1

( Fig. 34!



3. Principle of Movement

o The value data of 61 notes (C1 '.w C6) are coded and memorized in F-ROM. The Fig-41 on page 31 shows
the frequency data of all tones corresponding to the keys. (ROM coding values) These values are read out
by key address data (Vl 'w Ba : 7 bits) fed into from CLP. Since the key address data represent the key
(note) name depressed, the value data of the frequencies are read out according to the notes indicating the
input address data.
Moreover, the key address data are repeatedly input into ROM through lz-note time sharing of CLP every
I!zS and periodically 1 2yS ( l 2 channels). Therefore, the coding value memorized inside of ROM IC are
repeatedly read out every l 2JzS in accordance with the above movement.

o ln this manner, the value read out by key address data are, further, synchronized with the address data of
each channel and calculated by pitch control data (vibrato data: VI '-%. V7 , Celeste Data: Cl 'x' C4) added to
ROM to produce the final ROM IC output value data (AI ''w Aj4 : 14 bits).

Vibrato data Celeste data
(7 bits) (4 bits)

20 14 13 10

v7 x  Vi cd 'x ' P5

Al 24

ROM Calculation
Coding.valueKey address c ... c c trol the Value data( l 6 on

dzta Frequency interval of l14 bits)
(7 bits) data) c -  c1 6

when cent
Vi is constant.

A14 37

( Fig. 35) Block Diagram of F-ROM IC

c) The ROM coding values, basic values to produce frequencies of
each C1 ''w C6 key, are memorized as 14 bits code.

t3 The pitch control values as shown in the above figure are add-
ed to ROM coding values and calculated to produce ROM out-
put value data having an uniform change of C 1 'w C6 interval
frequencies with fixed cent.

(Example) Pitch is raised when 5 cent is
fixed.

C1 Cs

l 5 cent I
1 

..j I
(The variable ratio of C) interval
frequency is different from that
of C* .)

I Fig. 36I

(No1e) Value data of each key memorized within ROM IC are coded with values tha: are slightly shifted
from tbe equal temperamen't. .
Therefore. al1 the notes from C1 'to C6 produced by ROM coding values are shifted uniformly with
a same cent and consequently, they are not shifted with same cen't against 1he equal temperament.
(for details, refer to page 37.)



4. The Vibrato Terminals (V1 '.w V7 ) and the Celesle Terminals (Cl ''w C4 )
As the value data output V 'v A14 terminals of this ROM IC determines the interval frequency of each

key, it will be possible to change the intefvals by changing the value of the code combinations of these 14 bits.
Among the ICs (YM23500) of ROM, the input data of the vibrato terminals (Z ''<' V7), as well as the celeste
terminals (G 'x' C4) and the pitch terminals (F( , N), are used to change the original memory and the interval.

@ Vibrato Terminals (VI x' V,/ )
W ith this vibrato terminal input data, the output data of the ROM is changed, and as a result the inter-

vals over the entire range of the keyboard receive this change in the same number of cents.
When each terminal for the 6 bits from Vl 'v' V6 is changed from tû1 '' (no change in the frequency of the

vibrato) to tû0'' the interval frequency changes for each are expressed as shown below.

Vibrato terminal V j V e V a V 4 V s V o V v
Interval frequency change 1 .6 3. 2 6 . 1 12 . 8 25 . 6 51 . 2 *

(Unit: Cent)
IFig. 371

(Note)
When V7 is at ç$1'' the frequency
changes of the vibrato will be in the
high (plus) direction of the original
interval and when at çû0'' will be in
the low (minus) direction.

Also, V7 decides whether the changes ih frequency from Vj x' V7 will change in the plus direction or in the
minus direction compared to the original interval.

(Example) IFig. 381
Vibrato terminals jnterval frequency

V V VV V 4 VV V s V v Cbalve1 2
0 0 0 0 0 0 0 - 100 . 8 cent Glide

1 1 1 1 1 1 1 0 cent at Normal

When Glide effect is taken, foot switch ON gives tç0'' to al1 V terminals.
Also, in order to obtain the vibrato effect, data of V1 ''w Vg are changed periodically.

(Reference)
The 7 bits code data, changed 5 - 7 Hz with ihe VG (vibrato generator) activated by the Vibrato/Glide/Attack
Pitch lever, is input into the vibrato terminal through time division and synchronized to the address data of
each key. Therefore, each key will receive the vibrato effect which changes in interval periodically with the
vibrato lever. When the panel levers are at Off, a1l the vibrato terminals become t61 '' and there is no interval
changes. '
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* Celeste Terminal (CI 'v' C4 )
Like the vibrato, interval of each key is changed in a fixed cent number uniformly by this celeste

terminal input data (4 bits).
The values of varying intervals depend on the combination of 4-bit code added to P-

..
!..-w C4 terminals.

The IC (YM23500) of ROM converts the data added to celeste terminals U-I x C4 into code and
determines the intervals and the value of varying.

Inside of Ic

l RoM coding value
l
I c

'a '

Cz
G

Celeste Codel c Calculation
control converter a
data è''-j

C4

I

IFig. 391

4-bit code data are input into the celeste terminals U( ''w C4 by channel by time sharing with the control of
each lever for UK, LK and PK on the panel.

These data, even though the levers are a1l in normal position (OFF position), can be changed in accordance
with keyboards by depressing respective keys.

Celeste lever i Ic terminals of ROM code conversion within IC (NOte)I(A11 in normal .
ition) i c , cs ca c. c , Ca Ca C. The R0M IC converts thc data added to C1 '-.e C4pos

' 

. : into the code and calculates the ROM coding: for UK O 1 0 0 1 0 0 1
L-- values read out by the coded data and address data

.for LK 1 I 1 0 0 0 0 0 1
2 (for details, refer to celeste circuit.)

for PK 1 1 0 1 1 1 1 0I I

(Fig. 40l

Therefore, on PAS-VCF Electone, ROM output values (X7 'w Al4) differ according to the keyboard,
even though the celeste levers are al1 in itNormal'' position.

(Reference)
As the tone generating circuit for flute is made up of two systems for the E-70 there are 2 ROMs.

Therefore, when different code data are input into the P7 'w C4 terminals of the two ROMs, two sounds
with differing intervals will be produced, or a celeste effect (same with orchestra).
For the E-50 also, this is made up of a single system tone generation circuit for both the flute and the

orchestra, and so by adding celeste data to the ROMs of both, a celeste effect can be obtained.



5. ROM Input-output Data

KEY Key address data input ROM Output value
B ! B e Ba N : Na N a N 4 Value UK LK PK

O FF 1 1 1 1 1 1 1 () û ()
C : 1 1 1 1 0 0 0 458 161 461 159
C :4 0 1 1 1 1 1 1 486 495 489 187

D : 0 1 1 0 1 .1 1 512 517 516 515
D ,$ 0 1 1 1 0 1 1 543 517 547 516

>; , 0 1 1 1 1 0 1 576 58û 58û 579
F 1 0 1 1 0 1 0 1 611 615 615 611
F # 0 1 1 1 0 0 1 647 652 652 65û1

G : 0 1 1 1 1 1 0 686 691 69û 639
G :4 0 1 1 0 1 1 0 727 733 732 73û

A : 0 1 1 1 0 1 0 769 775 775 773
A js 0 1 1 1 1 0 0 816 822 822 82û

B ? 0 1 1 0 1 0 0 865 871 371 869

C e 0 1 1 1 0 0 0 916 923 922 92û

C 1 1 0 1 1 1 1 1 972 979 979 976
De 1 0 1 1 1 1029 1025 1934 1033
Dl 1 1 0 1 1 1088 1097 1096 1ûS6
Ez 1 1 1 0 1 1155 - 1163 1162 1161
Fz 1 0 1 0 1 1223 1232 1232 1231

FJ 1 0 1 1 0 0 1 1295 1396 1D5 13(%
Ga 1 0 1 1 1 1 0 1373 1384 1383 1382
G e: 1 1 1 0 1455 1167 1166 1462

Ae 1 0 1 0 1529 1552 1551 1549

hl 1 1 0 0 1622 1645 1641 1642
Ba 1 1 0 0 1730 1741 1743 1749

Ca 1 0 1 1 0 0 0 1832 1817 1846 1842
(2 at 0 0 1 1 1 1 1 1942 1953 1957

Da 0 1 1 1 2055 2973 2971
D $t 0 0 1 1 2178 2197 21953

E a 0 0 1 2308 2328 2326
Fa 0 0 1 2447 2468 2466
Fa# 0 0 1 1 0 0 1 2591 2613 2611

(Note: VIBRATO=OFF, CELESTE=NORMAL)
KEY Key address data input ROM Output value

B , Ba B a N : Na N a N4 Value UK LK PK
G 0 0 1 1 1 1 0 2746 2769 2767
3

G tt 0 O 1 0 1 1 0 2910 2934 2932
3

A a 0 0 1 1 0 1 0 3081 3108 3105

A J 0 0 1 1 1 0 0 3266 3294 3291
Ba 0 0 1 0 1 0 0 2460 3499 3487
C4 0 0 1 1 0 0 0 2666 3697 3691
C4# 1 1 0 1 1 1 1 3884 3917 3914
D4 1 1 0 0 1 1 1 4113 4119 1.115

Dê 1 1 0 1 0 1 1 4359 1397 4393
E 4 1 1 0 1 1 0 1 4618 4658 4654
F4 1 1 0 0 1 0 1 4894 4936 4932

F tt 1 1 0 1 0 0 1 5184 5229 5224
G4 1 1 0 1 1 1 0 5494 5541 5536
G <$ 1 1 0 0 1 1 0 5820 5879 5865

A4 1 1 0 1 0 1 0 6165 6219 6213
A 44 1 1 0 1 1 0 0 6533 6599 6581
B s 1 1 0 0 1 0 0 6921 6981 6975 .

C s 1 1 0 1 0 0 0 7333 7397 7390
C s: 0 1 0 1 1 1 1 7769 7836 7829
Ds 0 1 0 0 1 1 1 8230 8292 3291
D s: 0 1 0 1 0 1 1 8720 8796 8788

Es 0 1 0 1 1 0 1 9238 9319 9319
F s 0 1 0 0 1 0 1 9788 9273 9861
F stt 0 1 0 1 0 0 1 10370 19461 1ûl51
G s 0 1 0 1 1 1 0 10989 11981 11û7l

Gs# 0 1 0 0 1 1 0 11610 11741 11739
A s 0 1 0 1 0 1 0 12332 12119 12128

Av$ 0 1 0 1 1 0 0 13067 13181 13169
B s 0 1 0 0 1 0 0 13843 13961 13951
Cs 0 1 0 1 0 0 0 14667 11795 14781

B , B a B a N : N z N a N 4 211! e.tprtltsjziticjzlzrsion

(Reference)

A 1 A e A a A 4 A s A s A v A s A s A : o A 1 1 A , a A : a A 1 4

Binar o 1 e a g 4 z s 2 s z z g s z 9 2 lo 2 11 2 12 g 13lon 2 2 2 2no tat
''
noeyaiqoasl 1 2 4 8 16 32 64 128 256 512 1024 2948 4096 8192

(Fig. 41!



Exam ple for R0M Input-oulput
When the UK Aa note and the LK A3 note are pressed the input and output data of the ROM circuit will

be as follows: (Celeste lever and vibrato lever are both in OFF position.)

12 A SlNS .

4 6 7 8 9 10 11 12 1 2 3 4 5 6

I I 1 2 j j .l 1 l 
' j I 1I 1 l

! l 1 . 1 i

'

0 0 0 0
W

0 0 0 0
Wi I1 ; I j l I

I 1 l l 1 I I 1 I l 1 lm 
.

Key address () () 0 0
data input 'V7 '

I ' I 1 I I Il 1 I I 1 j 1 1 I 1 1 I
N7

0 0 0 0
X7 I 1 11 1 I

I 1 l l 1 I 1 l I 1 1N7 
11 l I I

I I I I 1l I I
l , I l I I 1 1

I I l I 11 l I 1I 
lI I I ! I 1

1
I 1 I 0 I 1 l 0

l .A ! , , Ii I l I I 1
l 1 I 1 I I 1 I 1A-; . 1

1 l 1
0 l 1 0 I IAV

l ! I $ I I
l 1 1 l 1 I 4 1 I l 1A

*
l l I l II 

j I t

' 

jj 1 I l 1 I 1 1
A , '5 d I

0 0 0 0
WI I II 1 

! l l I
l 1 l l 1 1 1 1 j j 1 j

A z jO
utput data l I 1 I I I l

I l 1 ' l 1 , 1 j
K l 

1 i 1 l I I 1
I 1 I j 1 1 l 1 k j 1

AV i I 
I , 'I l l l l l1 I I 1 1 I 1A 

1 o . ,

0 0 0 0
A , :

0 0 0 0
A . .- .12 I I 1 I I I 1 I

I l l I 1 1 , 1. 1 I 1 I
A '13 d j I

I 1 1 1 ! j 1 1 1 1 1 1
l x ! 1 * z I t 1 'A 

1 * j j j j , j j
k ! I I ! Ij I t

' 

I I ! 1I l 1 I i 
j j ux j j ux j1 UK I I LK

I A 1 l A I I a I I I3 3 a

(3108) (3105) (3108) (3105)

IFig. 421
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W AVE COUNTER (W . C)

1. Point

The WC successively adds the individual value data coming from the ROM through time sharing to each
key, at intervals of 12sS each.
This added effect is used as data (frequency data) to read out the memory wave patterns of the sine wave

memoly circuit, explained later. .

2. Explanation of IC (YM21400C) Terminals

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 21 23 22 21

f'i j-; s s . s s s s s v s-k !-k s ,o s , , s , a s , a s ,. s , s s ls c ca

Y M21400 C (W C )

ws A,. A,a A,z A ,, A ,o As As Av A-k A s -A. A a Aa A , f' F a Fz F , c c

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Terminal Terminal
----.r-------- Designation Significance -----c-------. Designation Significance

: codeM. : Code %. ,

1 : vss Power source (Ov) 40 i .z' a Master clock f ::%: 891kHzl
2 : A 14 ' 39 E .Z' 1 '' d'a is opposite phase from y,j . ,: 

:: 
a8 : v Power source (-15v)3 : A : a . DD

4 1 A le 37 i S , (2 13 f ): d

5 :, A-Z 36 E S e ( 2 12 f )
l A a5 : s (211 f )6 : , o : a

7 : A s 34 : S . (210 f ): :
8 : A 33 i s s (2 9 f ): s 

.Input of frequency
9 : A v value data from 32 :: S s (2 8 f ):

ROM. (14 bits) : z f )10 :
. A s 31 : S v (2

11 : A 30 i S s (2 6 f ) Frequency: 5 
, data output

12 : A . 29 : S s (2 5 f ) (16 bits): E
13 E A a 28 E S yo (2 4 f )
14 : A 27 : S : , (2 3 f ): 2 :
15 : A , 26 E S je (2 2 f ):

' 

:
16 : E ENABLE controls Ic movement ov rixed 25 :

, s ,a (2 1 f ):
jy : jz F'EE'IN :4 1 s ( f ): 3 C H A N G E : 1 4

Feet change
18 E F 2 '' octave switching 23 ! S , s ( f/2)

(3 bits) !19 1
: F 1 '' 22 . S , s ( f / 4 )

coux + E R Input into the A%z-from cLP to zj j c c OOUN-F E R - 15v fixed20 : C C c uEx R calculate by channels. c t-R A R .:

IFig. 431



3. Principle of Movement

The particular value data of each key depressed are repeatedly sent to WC bz  channel time from ROM.
These 14-bit value data are synchronously computed and output to the terminals Sl ''w Sl6 as 16-bit code data

(frequency data)

(Example) lnput-output of WC when a key is depressed.
(Assuming that the key is depressed, data from ROM, namely the value peculiar to the freiuency
of the depressed, are 0, 1 , 1 , 0.)

(Note) ''. ..' '' 0 '' '!-.- 0 v
. . . . . . 8% 1 t' z':y - ,1. 5 'k''

0

Input data
(Value data)

0 z'N -x 0

1

1 1

0
I
I
1
l

l
I
!
0

N  t
tl ta t

12 $1 S

K

K K;

AV W C
(YM21400C)

U

TW B-,I

Output data
(Frequency data)
0 1 0

t
t 1 t a t a t * t s t o

(Fig. 44)

(Output Data chart)
tl ta t3 t4 ts te

Channel time
> >

I 12 l.i S 1 1 y S
1H - - r - -n - - a - - a - - al

11 I q l I ù IF-
, L - - - :- - - -. L - - -, :-. - - = !

7 ------1 q11 . (1U
a t- -. - - - - = L- - - - - - u

N > t

! I l
I l I
l I l
I 1 1

U
(Fig. 451
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The rutput Data Chart' shows us the computed results are imtput with 16-bit code according to the
channel time.
Here, as concerns each WC output terminals (V1 'w Sl6), we can see that the cumulative results of the WC is

tQ0'' pulse synchronized, and a single frequency is formed.
In other words, the WC computes value data sent from the ROM synchronizing with each channel time and

output digital data by which the frequency and it's multiples corresponding to the key depressed are formed.

(Example)
Channel time

N
IOutput terminal

II I I 11 y S .> -  j II 
.= -12ps-%  1

l
T

Relation between WC output terminal and outpu: f requency data. (Fig. 46)
Output =  .

Sl S2 S1 S4 S5 S6 S7 S8 S9 S10 S1l Sl2 S13 S14 S15 S16terminal

Output
rrequency 213 f 2 12 f 2 11 f 210 f 2 9 f 2 8 f 2 1 f 2 6 f 2 5 f 2 4 f 2 3 f 2 2 f 21 f f ..(. Y
Overtone
degree 8192 4096 2018 1024 512 256 128 64 32 16 8 4 2 Fundamental R X

(Note) Feet change terminals are in NORMAL. 1'
Fundamental (Frequency of
the key depressed)

(Reference) The WC output data, when seen by the synchroscope among others, appears to
be a rectangular.

(Fig. 471

o Moreover, output is made in succession of the calculations for each channel with the WC, and so when more
than two notes are pressed the output frequency appears according to each channel. Therefore, when
keys for more than 2 notes are pressed the output small wave patterns for these will appear overlapped.
However, as these waves are made from a combination of tt0'' and 1ç1 '' by each channel time there will be
no collapsing through Mixing.

+



(Example) WC output when 2 keys are depressed.
' ('The terminal SI6 is taken up among others.)

W C

U  .

+' - T' ' >
- T- . O

Magnifying

1 p s m () .(Notç
--1 p--12/zs a ch

'F 1 C1 % 1 *
l I 1 I AA ''0I l I 1
l - -  - - .a L ---- 5 c5

AA gj /;

I Fig. 481

(Reference)
The sound can be heard for the first time with signal checker for the output terminals (S j ''h, Sl6) of this
WC.

' However, as the interval sound of the key pressed can be heard at terminal Sj4 , and the frequency sound
! related to the overtone can be heard at each terminal, there are terminals which exceed the range of
hearing.

4. Feet Change (Octave Switching) Terminals
(3 The PAS-VCF Electone carry out the feet change control according to the 3-bit feet control data added to
the WC terminals F-1 'x- Fa .
In other words, this WC converts the value data (Al 'w Al4 : 14 bits) sent from the ROM from W, times to 4
times (W, 1 , 2, 4) exponentially by controlling the mode of the FI ''-e F3 terminals. The converted values are
computed to produce the frequencies corresponding the the key pressed.

W C
A , dt

S sl 'J $: CalculationValue data j.û (produces the 1: u Ifrom the RoM f'requencies :l d # u
ased on the s 1 sr:1 frrr!rn(14 bits) o. ;:l 

't @ value) ' 3' x
S , .A 1

F , F e F a

Feet control data
(3 bits)

#

IFig. 491

Therefore, the frequencies, the data fed out from the WC terminals V1 ''h- S16 (16 bits), are controlled by
feet control data by octave relation added to the terminals Fl ''h, Fa .
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O
tjmtavseasjWs itching j Frequencies indicced by outputdata of terminals Sl ew SI6 s

xt joajxe value
(octave swytching)F 

1 F a F a I S , S a S , * S , s S 1 s 1

1 1 13 f 12 f l/J f % f % f 1 IOCT DOWN
1

0 1 I 14 f 13 f J.6 f % f I NORMAL
I I (gig

. sc)
1 () 1 15 f 14 f 2 f f 1.1 f I 1 OCT UP

. 1 i (xote)
0 0 16 f 15 f 3 f 2 f f I 2 OcT UP The table to the left

I I de ends on whenP
1 17 f 16 f 4 f 3 f 2 f 1 3OCT UP the key of frequency

f is depressed.

0n PAS-VCF Electone, the WC terminals F1 'w F3 for Flute family sounds are directly controlled by the
Auto Arpeggio circuits. When the effect is in OFF, these terminals are set to the NORMAL condition.

(Reference)
The intefval value table is for PAS-VCF Electone is shown as below. The values are comparsion with the
equal temperament. When the master clock is adjusted so that the A3 tone on lower keyboard becomes 440
Hz + 3 cent.

C C4 D D4 E F F# G G# A A# B C
OCT

1 1.l 3.2 - 3.8 - 3.5 - 1.4 0.04 1.2 1.7 1.5 0.3 2.2 2.5

2 2.9 4.8 1.1 1.3 3.0 4.2 3.7 4.l 5.0 2.5 3.2 4.4

3 3.7 4.8 4.6 4.l 4.4 5.5 4.3 4.7 4.9 4.7 5.3 5.1

4 5.1 5.2 4.8 5.3 5.1 5.5 5.3 5,6 5.5 5.4 5.8 5.6

5 5.8 5.6 5.6 5.7 5.7 5.8 5,7 5.9 5.6 5.8 5.9 5.8 5.9

1 1.1 3.2 - 3.8 - 2.8 - 1.4 0.04 1.2 1.7 1.5 0.3 2.2 2.5

2 2.9 4.8 - 0.5 û.3 l.5 ?.7 2.4 2.9 3.8 1.4 2.l 3.4

L K 3 2.8 3.9 1.9 2.6 2.9 4.1 3.0 3.5 3.8 3.0 3,3 3.9

4 3.7 3.8 3.1 3.7 3.6 4.1 3.7 4.1 4.0 3,8 4.2 4.1

5 4 . 2 4 . 1 3 . 9 4 . 1 4 . 0 4 . 1 4 . 1 4 . 4 4 . 0 4 . 1 4 . 8 4 . 2 4 . 3

0 - 6 . 4 - 3. 9 - 7 . 1 - 6 . 0 - 4 . 4 - 2 . 8 - 4 . 1 - 3 . 3 - 3 . 3 - 4 . 1 - 2 . 0 - l . 5
PK -

1 - 2 . 8 - 0 . 5 - 2 . 2 - 1 . 3 - 1 . 5 - 0 . 6 - 0 . 3 0 . 4 0 . 2 - 0 . 9 0 . 1 0 . 4 0

o Celeste lever is in NORMAL position (unit: cent)

IFig. 511 Interval value of PAS-VCF Electone against the equal temperament.

The WC input data, the different values according to the keyboard even though the similar note key is de-
pressed, are sent from the ROM . The values are used to produce each frequency, therefore, the intervals of
them are different from conventional equal temperament by key by keyboard. (Refer to page 31)



4 * SOUND GENERATION CIRCUIT (PAS SYSTEM)

The Sound Generation Circuit I produces flute-like tones through sine wave synthesizing system. That is, by
m aking'use of the frequency data created by beforementioned frequency data generation circuit 1, the possible
sine wave frequencies related to the overtones are produced simultaneously. Flute-like tones are created by
mixing these sine waves of which oscillation width (amplitude) are varied respectively.
(This circuit method is refcrred to PULSE ANALOG SYNTHESIZING SYSTEM.)

(Frequency data generation (Sine wave memory circuit)
ircuit) . tDistribution circuit) (MlxlxG circuit)C

-  -  -  -  -  . u T vR3 u '
, Over

jloz) IJKWM 3 ( 4 ) synt e z ng sj
ute tone .

1 S 13 - S 3
WAVE I L. TVR

DIS T RI - L Overjore) I.xl WM 2 ( 8 ' ) 
synt e z ngCOUNTOR Irjute tone -I 

sly-s 4 '1/b Bu-roit
l P

. T v RP 
ove o e px, j ,,u,y.r,y.g yyjuya youo(16

S 15 - S 5

(Flute tone)
(Frequency data) I 11 . I u (TOne source wave form)

K 1 . K 2 L Note ) Digital data

K 1 . K 2 . A P . D 1 (Keyboard data) Analog signalEnvelope controlfrom CLP circuit
C C

(Envelope instruction data)

EFig. 521 PAS Basic Consl:ruction Block Diagram

* Basic Circuil Conslruclion
(1) Sine Wave Memory Circuit

Memorizes the sine waves for the source of tlute tone within respective IC in it's coupler.
Distribution Circuit
Distributes the sine waves to each keyboard.

M ixing Circuit
Synthesizes the sine waves. That is, flute tones are produced that the overtones are added to the
fundamental.



4 -  1 * SIN E W AVE M EM O RY C IRC U IT

1. Point

* The sine waves for the flute-like tones are memorized within respective IC (Wave Memory) according to the
coupler. They are read out by 1 l-bit frequency data from W ave Counter

.

* The same number of sine waves as IC's (Wave Memory) are produced at a time.

s---. (FRWI circuit board)
IL

VI71 X-;J E L X 2 ' 2' r7
,
'
, V

2 Frequency data ' : o,.rr to
l (11 bits) t WM I : 1 Xô h DISTRIBUTOR
: I : IFrequency data : ,, v; CYM24s()lA) vp,- Irrom wc : A-J x  I

(16 bits) : . ( l . , ',
I I u x , I , I

I11
IH l

1$ . 1
BUFFER CARD T F' ! t CMEMORY CARD 1 ) i

l
: l lI ) O a j 

jj HIGH ' A IEnve ope 1 ,I -1 ., Io- , , 'memory Low 
j11(

* 

111

* 

12

*

-

* 

1)

* 

.1' 

jT P f z l L

r q I toFrequency data l , wu 
I : a otrr 1l DISTRIBVTOR(1. 1 bits) I j (y Mzlspza ) 1

., à'I L.....--.....-.z TPa
I H (MEMORY CARD 8 ) Z'hN.z

t 5 % ' à

577, r,7 I L
Frequency data l wu I : , l 

o. tol(1 1 bits) 
I I (v Ma4scja ) j DISTRIBIJTOR

. , à'I L - - - - - - - J 
v p3

IH (MEMORY CARD9) MN>
(l6 )

( Fig. 531 Basic Construction of Sine Wave Memory Circuit

(Notes)
1. Memory Cord and Buffer Cord
are built in FWM 1 circuit
board.

2. This circuit shows the first
succession circuit on model
E-70.

3. . Input terminal on circuit
board.

2. Basic Circuit Conslruction

This is made up of a number of IC's (sine wave memory) in the same number as the couplers.
Moreover, the types of Sine Wave Memory lC's are:
* YM24501 (7M1: 1)
for Fundamentals (1' 2' 49 85 16' 325)>

' 

1 >

' 

7 9

* YM24503 (WMI: 3)
for 5th ( 1-1/3', 2-2/39, 5-1/31)

@ YM240505 (WMI: 5)
for 3rd (1-3/5*, 6-2/51)



3. Explanation of YM24501 (WMI J 1) Terminals

24 23 22 21 29 19 18 17 16 15 14 12

72 11 A1o Ao W7 Az As AV A4 W  WI TI

Y M 2 4 5 0 1 A
( W M )

Vss x , I H I 1. X z Xo I a I , VDD E ''Z V
1 2 3 4 5 6 7 8 9 10 11 12

Terminal Terminal
- - - - . -:- . . - - - .- - Designation Signif icance - - - - - - - - - - - - - - Designation Significance:
.M. : Code .AJ. : Code
1 : Vss Power source (0V) 24 7 ,Z' 2 Master clock f X 891 kHz: ) jte phase: *L iS OPPOS
2 : x j Primary output 1 (to AC BUFF) 23 : .Z' 1 !! from tz
: ltage (HIGH) (-5V Max ' 22 : A3 : I H Input vo : jo

4 1 I L, Input voltage (LOW) (0V Max) 21 : A s: :' 

j :5 
, 
X a Primary output 2 (to Ac BUFF) 20 : A s

6 : X o Sine wave output 19 : AV: : Frequency data
7 :. I e Secondary input 2 (to AC BUFF 18 E A s (Sine wave read out)

Input terminal
g : I secondary input 1 ( ) 17 : AV: 1 :
9 : V DD Power source (-15V) 16 1 A 4: :
: )10 : E ENABLE IC control by DF 15 : A a

11 i W ?? IC control by A1 14 :: AV
12 l A o f'V 13 1. A j *

(Remark) lC's (WM) for 3rd and 5th are same as the above table (Fig. 541



4. Principle of Wave Memory

( BA6 1 1 : ' a )
OSC Envelope 1ow voltage
(from EM circuit) B'A

l L x z l a

( I L )
,.. j .., ( l a )c 1 ,. j z: . r:z Ij

:2 j 304321 ''g xt-J zt i : ? i zt .t r :,13 .w . : : ; ë E = a o ; :;z ' . = û)
c) av fsl) a j (6k) . é; : := 0 = a ',.u (67) 1 ku 2 :e of6!' 2t .S os !ht 

( s s , l ? ? E s wq esx >. : lN o=m E E : Ei n & : '> O E ! : : :E >U = i :E1 > (9a) 9s ' . E i CG $z i 'i:(94) F Q o -O Y ;z . ro 1 ..'c = t?5' 07 i &) 7: &) '
m = E : 96 i > m rzl

o ;. : k-i i' %
( l h ''

xa '( I il )Frequency data
11(7 bits) ., primary read out data a.A11

Primary read 1. Xo ( B/6 1 1 : 1 i )out data xc

UFrequency data
î .. Secondary read(3 bits) d

ataA'; out
Secondary read
out data I H X, l ,

B . AOSC Envelope high voltage
(from EM circuit) fBA61l : 34)

(Fig. 55l Block Diagram of 'the WMI IC

* The IC's of this WM, while dividing the voltage applied to the Iu terminals and the II
- 
terminals into 64

parts so that the wave patterns will be of the respective sarnpling oscillation width value at the tim e of time
sharing, are also constructed so that the voltage at each sampling point can be obtained as desired through a
switching action.
This switching action is controlled by the 'F-bit code data added to the input terminals V4 x' Al() of the IC's
of the WM , and according to this input data code two successive sam pling voltages can be read together.
The two sampling voltages read are again input into the l I , 12 terminals of the IC of WM through the buffer
amp output from each X1 , X2 terminals at the same time.
On the other hand, within the IC there is a division of 16 parts between terminal I,and terminal la . Each
sampling voltage is so constructed that it can be picked out in accordance with the 4-bit code data input
from the IC input terminals Ao 'w A3 , and the sampling voltage picked out ls output to Xtl .
The WM carries out two actions at the same time. Therefore, with the input data of A4 '.w Al() , the voltage
X and Xc adjoining the sampling voltage between the terminals Iu and lI. are taken out, and moreover
during this period output is made at Xo after fine sampling vith the input data of Ao -v' A3 .



(Example) (Fig. 56)
./1
I
1 t I
I t
I I l1
1 I lI

1 1
I I
I 1
I 1 . . . - - - -j 1 X '

lI
lI 

@64 division 1 I
1*1 1

N - ----L-G------ xaE 1
2 I j

I I
1 I
1 I *

I *
- .c-' 1 x,à à . . wx.w . > .

1 1 1 I .I 16 l l

division l l . *: X Output voltage1 ' t u: x output voltage
Nw - . -  -  -  xay (z1 (u En ... x output voltage0

1 1
IH

(Note 1) The adjacent gates, odd-numbered gate and even-numbered gate, are turned on at a time to fed out
the output voltages Xl and Xc .

(Note 2) The order of the gate movement by 4-bit data Ao '--' A3 . (Fig. 671

I Ial
16 - - - - - - - - - - - 1

(Example) Assuming that WM activates with 5-bit input frequency data when lu is -4V and I is 0V.L

(Note) zs = IL voltage
A = IH Voltage
-  = Xl and Xz Voltage
@ = Xn Output voltage



5. Oulline of 1he WM Movement

Fine sampling for numerous voltages based on the voltages between the II
- 
and Ijj terminals are provided to

produce sine waves. The 1 1 bit code data input from WC is used to produce a sine wave with a single interval
while reading the sampling voltage through time sharing.
That is, of the 16 bit frequency data prepared through time sharing with the WC the 1 1 bit frequency data is

input into WM and in accordance with this input code data phasing of the wave pattern is carried out by reading
the desired sampling voltage. This reading period is determined by the longest frequency period of the 1 1 bit
frequency data.

(Example) Assuming that Key Ca # is pressed when the S4 'w Sj4 ( 1 l bits) terminals of WC are connected to the
corresponding input terminals Ao ..%. A1o (1 1 bits) of WM. gFig. 581

m m m fm m #n X
( C , a 4 )(2i9f ) S 

. AQ

W MW C X
o

frrrrm = n frrr!rm f c y j ( I 2 1 )
f 2'fl s ,a ' '''- * ' A''''L

e * N
f ( C a # )( f ) S 

lw A j o 1 ;
Magnifying I 1

-- .-- w l I
z''e x I I12

,(zS qk I j
/ ï I 1
? , j -f. - .14 c a # ) Il I f j1
t /

/N 1 y s zN zN AN  >. .. -

(Example) When the key of frequency f is depressed. (Fig. 59!
Input (frequency data) Input (frequency data)

s s (29 f ) s a (2 12 f)
$ w M - $ w M -

' I z f ) 1 ;
. 
1s ! s ( f /2 ) %. = -?.! s , a (2 I1 f 

$ l T = 2 f2

(Note) The above shows the IC of fundamental WM.

* In this way, with the 1 1 bit frequency data corresponding to one key (i.e., one channel), the WM reads
out each sampling voltage every 12#lS interval for preparing the sine wave with the interval matched to
the key. Therefore, by providing a number of WM's having similar functions, and by changing (shifting
one terminal at a time) the method of wiring connection, the 1 l bit data from the WC will be changed
and the WM 's will gcnerate coupler sounds simultaneously to one key.



(Example) When two WM's are provided and the wiring connected as follows (press key D4).

Ao

A1
I
l W M

1. 3 f ) s , l x o(2
l (YM24501A)
A :

l
I
1 A 1 o

( 2 1 0 f ) S .

(2 9 f ) S s A o

( 2 8 f ) S e A :
I1
I W M
I Xo
I ('yMz45() 1A)l
s Ao34

( f /2 ) S : s ' A : o

S ,s

IFig. 60)

( Da)

( 16 ' )

* Moreover, according to the code 1 l bit input frequency data, the ICs of 3rd-system (YM24505A) and sth-
System (YM24503A) proceed the gate address steps with the speed 5 times and 3 times faster than that of
fundamental System IC (YM24501A).
That is, when the same frequency is fed into these lCs, 3rd-system IC output 5 cycles of wave while 5th-
System IC 3 Cycles, during the time the fundamental System IC output one cycle.

(Example) (Fig. 61)
Input (frequency data) MC (Memory Card)

L-undamental - ( g , j
1System 1 I
t

' 

l
1 1
I I
I i
1 1

5th System - (%'I 1
l 1
I I
I I
l 1
1 1

3 d System - (%'r

o

,.:2!,9' )

=:1:,4.,j, )

The 2-2/3' tones are obtainable in connecting the WC terminals V4 -w' Sl4 to the sth-system lC. ln the same
manner, 3rd-system tones are obtainable as well as other sth-system tones.



As the reading of this sampling voltage is carried out for each channel
, the output of the sine wavç for the

maximum of 1 2 sounds is shifted in time from the output terminal Xo of the WM IC's.

1 ps
1 2 y S

Channel time 3 7 9 1 5 3 5 4 5 3
1 I l 1 I I1 1 I 1 I 1 ' I1 1 1 1 p I 1 I
I I 1 I I1 I 1

I 11 -- - - -1 I 1 I -'.1 
1 1 , .'e ..- x >.1 I .v ..- N x) 1 1 I I I .v .- N1 1 I --- -- -- N'1 1 1 . I I .e N'1 ! 1 I 'e <-! 1 I 1 '< ..-1 1 e- --l I I w. .el 1 1 .: w1 1 ..- xI I x 1 I -.- Nl 1 v ..- v'l 1 z' 1 I .'e Nl 1 1 '''e N1 'e I I MI ( 1 A N1 t '' ,e'

l t ..-e -- N
> j 'e' h.N'' 'x5 x

3cà 5ch 'h'x

Sampling voltage for >

Sampling voltage for
1gt note.

(Fig. 621

7. F- (Enable) Terminal
The WM Functions only when the V terminal is placed to tç0'' (# 0V)
The i'i data (Channel occupation data) produced in CLP is fed into this WM 2- terminal so that the WM

operates in accordance with the key pressed.

o



6. Envelope Voltage (ls , I u Terminal Voltage)
To the terminals Iu and lj

. , time shared voltage (envelope voltage) for each channel sent from the Envelope
Control Circuit (explained later) is added.
The WM creates the sampling voltage for shaping a sine wave by dividing the voltage given between the termi-

nals lu and lI
. 
. (In other words, the voltage between lu and lj. means the maximum amplitude of the sipe wave

produced.)
Therefofe, if the voltage added to the terminals lu and Is are varied in sufficiently long time as compared with

one cycle of the sine wave produced by WM , the m aximum am plitude of the sine wave can be changed.
That accounts for how the envelope of the flute family tones are controlled.

(Example) Voltage change between terminals Iu and
I at Sustain mode.L

I L ( 0 V 51 ax )

-  2 . 5 V

I
I
1
1
l Sut-ficient time
I - d to thecompare

I H ( - 5 V Max ) I sine wave Cycle.
1 1I

I
I I
1 1
ION OFF

- tKEY
1 I
1 I

Max k 1

G' i
-a 1
o I
xua I L
f I
7: I
;::
.2 I H

X 'yF:
Y

Max

Max

O

D
Q
>

=
=
R 0
QQ
'a:
.Q=
CJœ

Max

1) Fig. 631

(Example) Voltage change betwèen terminals Iu and
l at Attack mode.L

Sufficient timeI 
(j to theI Comp3ve

l sine wave cycle.
I
I
l

ON
-  t

KEY 1
I
I
IL
N

IH

The voltage between Iu and II
. 
is raised

to 5V (Iu = -5V, I = 0V) at one timeL
and the phase difference decreased
gradually. (ATTACK mode)



4 - 2 * D ISTRIBUTO R

1. Point

* The Distributor is a circuit which uses the keyboard data (K1 , Kc) from the CLP to distribute, by keyboard,
the numerous sine waves made in the sine wave generating circuit.

* Since at each W ave Memory of the sine wave generation circuit a single interval sound comm on to the UK, LK,
and PK is created, this Distributor serves to distribute them by keyboard and adds the sound spurce waves of
each keyboard to the Mixing Circuit for each.

U '1
U 2

W M DISTIV
Xo 9 i L 16

(for 1') (YM27700A ) , or t-rxu 
s $p 14 MixingK a IIV u ' through resistors
16

10 11

g. g.

L '1

L s' q fOr UKg 2 Mixing
L ,; through resistorsW M DISTIV

Xo 9 l L 16
(YM27700A )

P 14K 
z K !
10 11

X. . K .
P a' fOr PK

U 2 Mixing
through resistorsW M DISTIV

Xo 9 I L 16
(for 165) (YM27700 A ) ,P 

! s
P 14K

e U
10 11

K . . g
;K X

from CLP terminals Kj and Ka
(keyboard data)

IFig. 64) Basic Construction of the Distributor

2. Basic Conslruction of the Circuit

Consisting of:
* For flute tones: DISTRIBUTOR IV (YM27700A: DIST lV).
@ For attack tones: DISTRIBUTOR V (YM28000A: DIST V)

(Note) DIST IV receives 2 input while DIST V 1 input.



3. Explanation of YM27700A (DIST lV) Terminals

16 15 14 13 12 11 10 9

L vc p Nc .e, 2 kv RV I

Y 51277004

VC U VC Vl)tl Z 1 NC E Vss

1 2 3 4 5 6 7 8

Terminal Terminal
- - . . .-,- . . ...- - . Designation Significance - - - .n- .- - - . - .- Designation significance
.)%. ': Code ckè. ': Code
1 2 V C - 2 . 5 V Center (bias) voltage 16 : L LK channel output: :
: :2 ) U UK channel output 15 2 V C

l E 23 : V C . 14 y P PK channel output
4 : VDD Power source (-15V) 13 : N C -;

' 

:
: : çk is o o site5 2 
.Z' 1 Master clock (f R 89 1 kllz) 12 : .Z' 2 pjase Zm 0, Master clock

6 : N C 11 : K: 1 : 1 Keyboard data input
7 : E i ENASLE Ic functions at t'1'' (-15v) (fixed) 10 : K a (from CLP)

) v) 9 1 I Tone source wave form input8 Vs s POWer SOUFCC (0 , som WM): (

(Fig. 65)

(Reference) Explanation of YM27700A (DISTV) Terminals

16 15 14 13 12 11 10 9

Pa La L, 11 lz Ve V! P!

Y 5128000A
(DIST V )

V C VDD .Z' 1 .z' 2 K a K : V C Vss

1 2 3 4 5 6 7 8

o

(Fig. 66l



4. Aclions of the Distributor

The Distributor a gate circuit for UK, LK, and PK, and is controlled by the keyboard data (k-l , Kc : 2 bits)

K , K a
11 1()

Gate çontrol circuit

U L P

2 U

I 9 16 L

14 P

(Fig. 67l Block Diagram of DISTIV IC

A sampling voltage which forms the sine waves
for each respective channel time is fed into the
DIST IV terminal l of each of the l 2 channels by
time sharing from one of the WM circuits.
Also, the keyboard data (K1 , Ka), which indi-

cates to which channel each keyboard sound is allo-
cated, is also added through time sharing with abso-
lutely the same timing as the input of the Distribu-
tor from CLP.

Therefore, the sine wave of each channel input into Terminal l is distributed, by keyboard, by KI , K2 .

(Example)

Keyboard data

lnput

(When eaeh a keyfof UK and LK is
pressed.)

DISTIV
Output

IFig. 68J



4 -  3 @ M IXING C IRC U IT

The flutë-like tone contains a small amount of 1ow overtones to the basic waves. Therefore each oscillation
width level of the numerous sine waves read out from the sine wave memorizing circuit is of the same level;
this circuit adjusts the oscillation width of each following overtone, and by mixing makes a more natural flute-
like tone.

t 4 ' )
-  2 , 5 V

( 8 ' )
-  2 . 5 V

D0 K

30 K

Flute tone 8

(Fig. 69)

This Mixing Circuit is composed of a resistor matrix, there is a circuit for each keyboard.

(Reference) Basic Block Diagram from Mixing Circuit to Tone Lever ( Fig. 70I

MIXING Clock elimination T v R

UK Low pass UK Flute tone1 1
Resistor Matrix filter j1

j l

LK Low pass LK Flute toneI I
Resistor Matrix ; filter l

1 1

PK Low pass j px jrjute toneIResistor Matrix I filter ,

o

Between the mixing circuit and the tone lever there is a Low Pass Filter Circuit to eliminate clockpulses.



4 -  4 @ ENVELO PE C O NTRO L C IRC UIT (FLUTE TONES)

1. Point

@ This Envelope Control Circuit controls the time shift of the sound volume level from the start of the flute
sound to its decay.

* Two kinds of circuits, for Attack Tone and for Flute Tone, are built in the circuit according to the difference
of envelope mode.

* This functions in absolutely the same timing as the movement of ROM -+ WC -> WM .

(AEG circuit board )T P 2

f o r U K ( 3 00 -- l 2 k H z )V X C I 6 ' 5PRC circuit board 5 CUD 'k-(from USC E7 36 4
(oscillation control voltage) for LK (300 - 1 0 kllz) TP 3 ' x.l.. 6 . . l LL A V 1 6 l 2 1 '1 WM6 CLD 

EuI (for Attack tone)( DECAY CLOCK 3: 10 Aa XI.I z j.y .E , l . I HGENERATOR ) 7 CPD
for ATTAC: 14 - l 5%

LK AT. LENGTH v l B
15 F'I!! EG 11TP 1 DF 29
16 F'tia

Envelope V A R (YM 219ûûF )mode switching data 17 FUa
( from PRC K 23d) 18 FL1 1circuit boar

- l5v
19 FLz FPa 22

L A R
not used atl FI-, y-p 21 - lsv(becomes l IA.r1ACK cuocx re--
in Ic.) GENEUATOR) 'rla 4 1

or uK, I-K (3 kllz) 1' 4 2 CtlA F.Es 1TP 1 5Es 36 4 A ,for PK (20 kElz) 3 CLA . .I I
10 BuF-F'4 CPA I

lI x 1
.. z 16 , I L.TP 6 1l

for UK (300 -. 30 kllz) for ULUTE W MU S C I I Esj
1 6 5 CUD 1 FE , , BUFF lfor Flute tone)Decay time

Control voltage for I-K (3()0 'w 30 kllz) TP 7 EG 11 E,, 30 A, 17 ' . jjj .from PRC L S C XH z .( T ii
circuit boazd) 6 CLD(YM2l*0F) l .fo: PK (300 -- 30 kHz) TP 8 14 - 15%P S V j

z 1 6 DF 297 cp!) 
j

for DAMP (5.9 kllz) T1223 SYE 28 L - -10 c 78 DA c c 2 I
(DECAY CLOCK Ap 26 1

PK SUS. VR GENERATOR) -- 1 6 - ; ilizing 8A6 j yl Vf- O c ncult ut
D, 25 19 FU. 24 l Oscilla t

'

ion tzircu it u tilizing TC40 l l PK a15 F U ! I
K 23 c - - - -

16 FU a I I'RW 1 (or 2) circuit boardEnvelope
m de G- - --E! - l 5V 17 FU 3swltching data
(from PRC 18 F'!- ! -. ) 5vcircuit board) j. p () sja 221 9 FL z 2

F P $ 2 1
- 1 5V 20 FL a

N

to

to
'' Auto Arpeggio ''

(Basic Construction of Flute Tones Envelope Control Circuit on E-70) (Fig. 711

2. Basic Circuil Conslruction

The basic circuit construction is made up of the following two lC's:
* Envelope Generator 11 (EG 11): *
Control the time to read out the envelope voltage memorized in EM .

* Envelope Memory (EM):
Memorizes the envelope voltage and output it to WM according to the data from EG ll.

ln addition to the above there are clock generator lC's such as Attack Clock and Decay Clock which determine
the time to read out the envelope voltage.



3. Explanation of YM21900F (EGI 1) Terminals

40 39 38 37 36 35 34 33 32 31 39 29 28 27 26 25 24 23 22 21

J/ 2 Jf 1 VDD IX  W  W  U  Es W  E lo W  b'V SYE W  W  W  Ka K : FPa FPj

Y M 21900 F
( E G l1)

Vss CUA CLA CDA CUD CLD CPD DAC FU4 R PH CUS CLS CPS FU, Fue FUa FL, FLa FLa

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Terminal Terminal
..- - - . .- - . - - . - . Designation Significance - - - - - -,- - - - - - ' - - Designation Significance

l Code i ,#J. E Code
1 E Vss Power source (0v) 40 2 .z' 2 (f = 891 kilz)
J c u J Mastez clock 4, is opposite phase

2 : CUA ./ît% clock pulse input for UK Attack 39 : .e' 1 from 4,I a a. c x
'
' CLA EDQï.''i clock pulse input for LK Attack 38 l VDD Power source (-15V)3 
: v vacx ,
: - - jikgkK Input; Clears all counters and4 
. CPA a-ack Clock pulse input for PK Attack 37 i I C s/R when switch is oN.

AT --.: kj is ' cuo FF? clock pulse input for UK Decay 36 ; E s EG Counter output: oscav

: ct-b first%t clock pulse input for LK oecay 35 : E s6 . oscav :
7 ë cpo Fk'8kl! clock pulse input for PK Decay 34 ! E v 7 bits

D E C AY
j G D A M 1* :8 DA 

c uocu Clock pulse input for Damper 33 : E s
FUNCTION ' k UK Envelope Mode Switching Function input9 ë FU4 typlasElt 4 tetminal (..:., when vofapkosox) 32 i E 9 to EM

E E
10 : R N C 31 : E :o

11 j PH N C 30 1 E 1 j ?,
12 : cUs Fklllèù IJK Envelope curve selection 29 : () F DECAY oecay t'inish data output: syct-Ec.r ! FINISH
' fftlf4lk sYNcillto used for Auto Arpeggio13 J CLS 

sssscv L K // 28 h SYE EXABLE
: cPs Fklllïri P K ,, 27 E c c COIJN'INER lnput (Iata to clear the counterby KEv-ox,11 uca. , CI-EAR KEy-ox Aoxlx, KEv-olrlr etc.4 S E 1-
'. ronr FUNCTION oo . A n ATTACK ont pulse sent out e',

15 '. r l.J 1 v Ja Ea s IR 1 zo : n r ppsss whe 'n keyboazd 'js on. -..,)
' ,, UK Envelope mode switching ' Becomes command to start when decay starts, QJ

16 : FUa ., z Irunction input terminal 25 E D , DECAY withkeyboaruolzlr signal. a
; ,, Icsvsoxp.o a17 FUa ,, a 24 i K a PAT.A 1 ueyjloar: data input 'ei

' 

. :
18 T FL 1 I-ow'ku 1 23 i K 1 '' z
: ,, Lx Envelope mode switching j puxcvlox19 
' FLe ,, z Irunction input terminal 22 . FP l p E 1) A z- 2 px Envelope mode switching
vr.v ,, ol : .cA o FLJNCTION Function input terminal

20 L r l-,a ,, a J,i k r * e PEDAIO 1

( Fig. 721
o



4. Explanation of YM234008 (EM)

24 23 22 21 20 19 18 17 16 15 14 13

V-. -f' voD 1L, xL, xH, 1H, xHa xLa ILa IHa Vss

Y M 23400 B

( E M )

B , Ba Ba A, Aa Aa A4 As As Av / 1 V 2

1 2 3 4 5 6 7 8 9 10 11 12

Significance l Significance

not used

Envelope voltage
wave shape output

*

ta is Opposite
phase from 41 .

( f &891kHz )

( Fig. 731



5. Principle of EM I I Movement
* Of the keyboard data generated by the CIT, the EGII uses data k-l , Kc , AP, and D1 to include the Attack
Clock Pulse and the Decay Clock Pulse. The pulses which have been taken in are calculated with the Counter,
and the calculated figures are fed out as 7 bit (Es 'v EII) codes. This output data becomes the address code
data for reading the sampling voltage, which samples the envelope waves memorized in the EM circuit (eyplain-
ed later).

k7 R7 57 A P

ATTACK CLOCK CUA Envelope control section k'I

$ $ Counter:
stop(U, L) ( P ) cpA Counterset to E M

cUD ct-ocx (lz8-notation)DECAY cl
-

ocK Addition lwith switching 
s a$ $ Subtraction

CLEAR( U ) ( L
. ) ( la ) cpo

FU,

Envelope mod. y j value detection D F to CLPswitching
FPa

C C

(Fig. 741 (Block Diagram of EGII lC)

* First, with the keyboard data (k7 , Kc), that indicates to which keyboard, UK, LK, or PK the key pressed
belongs, among the keyboard data from the CLP, it can be known which keyboard key is allocated to
wh'ich channel of the 12 channels.

* Next, the voltage m ode added to the terminals FUl 'v' FU3 , and FPl 'w FPc determines, according to the

function selector switch (for each channel, each keyboard), what kind of envelope wave to generate to the
key data allocated to each channel.

* Moreover, the Attack Clock Generator to determine the tone rising time (Attack Time) and the Decay
Clock Generator to determine the tone decaying time (Decay Time) are prepared for each keyboard.
With keyboard data (Kl , K2), EGII discriminates which keyboard tone is allocated to which channel and at
the same time, it takes into clock pulse for each keyboard by channels.
The pulse taken into is computed by the counter for each channel and then, the envelope voltage is read
out in order according to the computed value from EM (explained later).
Since the Attack Time and Decay Time allocated to each channelzare controlled by each keyboard and the
notes are processed by pulse count by time sharing in accordance with each channel, each tone can be
independently controlled with Attack and Decay.



(Example) ln the case of Attack Repeat Effect (FUI = 1, FU2 = 0, FU3 = 0)

D

t EFig. 7sl
1st tone 2nd tone

*

* D (= Decay Time)
* The frequency of UK decay
clock pulse is controlled by
Attack Length lever, while FU1
'w  FUa mode, by Attack Repeat

* Due to the function control data
is ''FUI = 1 , /--0-2 = 0 and FU3 =
0'' the attack becomes quick
rising regardless of attack clock.

(EGII Function mode and EM output wave mode)
E G 11 E M

UK-. FUj FUz FUa
Envelope Envelope voltage Rise driveL K-+ (FL 1 ) PQ7) FLa mode (EM output wave pattern) data

P K-+ FPj (FPa) -
o N o F F

Direct j j1 1 
keying A P
mode

o N () F F' 

i iSustain K 
K0 1 I j) ! x emode , A xx

Purcussive 0 N 0 F F
damp mode i # x p1 0 

:
(FUa= 1 )

o x O F FPurcussive
I i1 (j damp mode o A p

I DAMP CLOCK
x(FUw= 0 )

o tx
Purcussive i0 0 de s A Pmo

IFig. 761ON
Purcussive j1 0 
repeat damp o o A P
mode

o N 0 F F x te) (j k Ov( oP
urcussive I I0 0 repeat damp D D ! A P 1 # -15V
mode

Notes:
1 . The $ and .t become quick rises and falls regardless of external clock.

2. FU3 (FLa) of flute tone EGII is fixed to çç1'' and FUc (FLa) of attack tone EGII to <ç0''. FU3 (FL3) is
*

controlled by Attack Repeat lever.
3. FU4 is provided for only flute tone EGll and can be turned to tç0'' only when vibraphone lever is ON .

4. The PK mode is controlled by the z-bit code of FP1 and FPc . (FP: is fixed to tt1'' within the IC)
Still more, on E-70 it is fixed as:
Flute tone: Sustain mode
Attack tone: Purcussive damp mode



6. EG I I Movement on Each Mode

(1) During Sustain Mode
* At the same time the key is pressed, the data K1 , Kc (generating in the CI-PI is added to the counter in
the IC after being received by the attack clock by channel.

* The counter calculates these clock pulses, counting from 0 to 127, and when 127 is reached attack clock
pulse reception is stopped by a control in the lC.

* The calculation conditions from 0 to 127 are changed to a 7-bit code to become read out data (address
data) of each sampling voltage, memorized by the EM and to terminals Vs 'v E1a . (ATTACK TIME)

* Moreover, this EG 11 rrpeats the calculation conditions of the counter at intervals of Ip.S pulse width
and 1 2gS per channel, and feeds the 7-bit code data to terminals Es x' E1c . Therefore, while repeating
the address data several times it naturally advances gradually to the 127th step.

* During KEY ON the counter calculations stop as is. Thus, in this condition the 7 bit eode data, indi-
cating l 27 as the address data, is continuously fed out in order as channel data for the key pressed.

(SUSTAIN LEVEQ
* W ith KEY OFF the decay clock pulse having the clock frequency set by the control lever is received
with the decay command data D 1 sent in from the CLP, and while it is being added to the counter it
changes the calculations to the subtraction. Therefore, according to the speed of the clock, the counter

counts from 127 to 0. (DECAY TIME)

KEY-ON xEY-OFF
II ATTACK 

-  ! 1
C -TIME I 1 l

Voltage 1 DECAY TIME
I l
I l
I l

EM circuit I svsu lx I
utput waveform I I-pwsl- IO

I I
I I
l I

Counter value
(Envelope voltage
read-out data) () 1 2 . . . .. .. . . . . .j.27 127 .. .. .. . . . .... . .... . . .... . . .... . 127 . 127 . 126 ..... . . ........ .. . . ....... . , . . . . . . . . . . .2 x 1 x 0

IFig. 771

This calculation condition is also fed out as address data to each channel, and so with the frequency of
this decay clock the decay time is controlled.

(Example) The frequency of attack clock pulse of the flute tone is fixed.
The frequency of decay clock pulse of the same is controlled by sustain lever.
And also, the sustain mode is determined by the sustain tablet ON.

o



* Also, when the counter counts to 0, a pulse is fed out to the DF terminal and is added to the DF terminal
of the CLP as decay end data. (The value detector on EG 11 is continuously detecting the counting con-
ditions of the counter for each channel.) ' '
Moreover, with this DF data the CLP feeds out counter clear CC data, and so the channel counter is cleared
and returns to the start condition.

PP (* è'C
W C

C L P

Pr

DFz DF,

EGll w M
(for Flute)for Attackfrom EGII (NOte)

DF,
(J) E

(Fig. 781

The WM movement
is cancelled by ç:0''
of the E terminal.

@ These EG 11 movement is processed by channels through lz-tone time sharing.

(Reference) The relation between each data and EM output wave during Sustain mode
when one UK key is pressed.

KEY

ON OFF

Channel time 3 3 3 3 3 3

EGII Counter
output value

0V k
.- %<

-$ - -<A .w
.
' 

. 
-- 

-.((-
EM output -2.5V-8 '1 '*7 0 Tone volume

x -f# -- II x 
-. - jl N <'

-i/. -- Il ... .,e-
.y.... +. .. .. -@. .. ..y j-5v I A

I 1 I 1Time for I I Time for
11 counting ' ! counting 1

,IFig. 791 ' ATTACK czocK oEcAv cl-ocx
pulse up to 12-7 pulse from 127 to 0.



EG 11 M ovement During Percussive Mode
The 'attack pulse data AP is sent out one time ( I#SI from the CLP with KEY ON (This pulse synchro-
nizes with the channel the key note is allocated.) When the function switching terminals FU1 'v' FUa ,
FLj 'w FLa , FPj 'FPZ are set to the mode condition ii0'' ç10'' ç:1 ''
W ith this attack pulse data AP, the EG 11 Envelope Control set the counter to the volue 1 27 suddenly
and at the same time it takes into the decay clock pulse.
As the Decay Clock Generators are provided for each keyboard, the decay clock pulse corresponding to
each channel and keyboard is received, being descriminated by keyboard data (Kl , Kz), according to
respective channel time.
With this decay clock pulse, the counter begins subtractive counting from 1 27 until 0.
This counting is carried on regardless of the key is depressed or not during the above movement.

KEY-ON

i

The Decay Clock is
The Count 127 is set taken into by AP data.
by function mode.

D

l Il
I I
I !
127 x 126 - - - - - - - - - - - - - - - 2 . 1 x 0

( Fig. 80)

EG 11 Movement During Direct Keying Mode
With AP data, the EG 11 Counter is set to tç127'' regardless of external continuesly output the value 127
during the key is pressed when the function switch terminals (FUI ''h- FU3 , FL1 'w FE-'a , FPl ''%u FPa) are
set to respect , , .

KEY- ON OFF

i i

! I
1 2 7 x 1 2 7 - - - - - - - - - - - - 1 2 7

+

( Fig. 81l



(4) EG 11 Movement During Percussive Damp Mode
(a) In the case FU4 is :i1 ''

Normally this the same as the percussive, but when KEY OFF is set while it is decaying (subtractive
counter in calculation) the counter is cleared at once to reach 0 step.

KEY-ON 0FF

i
1
I
l
l
I
I
I
%  -

!
127 x 126 - - - - - - .65 x64 x 0 (Fig. 821

(b) ln the case FU4 is çç0''
This is the same as the percussive m ode during the key is being pressed, but when the key is released
while it is decaying (subtractive counter in calculation) the decay clock is switched to another one
d the counting is carried o' n with the decay clock. That is, from the vely point the key is releasedan ,

the damp clock fed out to DAC terminal is taken into EG II. The counter carries out the counting
of the damp clock pulse from the value taken over to reach to 0 step.

KEY-ON

i
Decay clock

/' KEY-OFF
Damp clock

l
1
L - - - -

j27 .126 -' - - - - - - - - - - - - - - - - 56 .54 - - - 0

This mode is used for vibraphone. I Fig. 83!

#



Attack Repeat Effect
Thè percussive repeat mode of Fig. 76 on page 55, as well as the percussive repeat damp mode, have the s
functions of watching the output condition of terminals F-s 'w E11 within the IC of EG lI, carring out
self oscillation, and automaticaaly moving the counter again when the 0 address data appears.
This the same as the percussive m ode, the.countcr begins to count the decay clock pulse from 127 until
0 from the instant the key is depresse. The EG 11 is detecting the counting condition on the valué de-
t 0 C tS V V 0 S '
With this data, the envelope control section set back the counter to tt1 27'' again and repeats this move-

ment (127 -'+ 0).

ON

KEY

(Fig. 841

I
127.126

Naturally, the period of repeat can be varied by controlling the decay clock frequency.

7. Curve Selecl Terminals (CUS, CLS, CPS)
This terminal is normally placed to tû 1 '' (# -1 5V) through the IC internal control, but when it is set to çi0''

forcefully from the outside, the output envelope wave form of EM changes as follows.

!$ ---------' .. ''CS= 1
N
N.
N
N
N N

C S = %% 0 ''

This CS = tt0'' mode is utilized for only CUS, CLS terminals of attack tone EG lI.

*

CS = B 1 ''

N
3
l

( Fig . 85l cs = .% 0 'z î'N
N
N
N



8. Principle of EM Movement

ILz
XLal B.

I ,
.a'? 1I 

,-ë i , Ii 
1I . ': j j8 I

I : ' I.! 2 I
I e 1 ' I ILA
, 0 jfrom EGII 

I
count value j j w M(Gate address data) 1 ( -2 

.5V )
' 

c I
Av -.-.: 1 I 1,.

jI I z I I
l g i jl j
l .: I I(! i 1 II 

1127 II
l1

I I
l I
j B'A

(vM2a400B) Iua jxHel

- 5V

IFig. 861 (Block Diagram of EM lC)

The EM carries out fines sampling mainly around -2.5V, within the IC between the lL2. terminal (0V) and
the LH z terminal (-5V); it is so constructed that each sampling voltage can be received through switching
action.
This switching action is controlled by the 7-bit address code data sent from EG lI

. With the same address
data it feeds a second value, mainly around -2.5V, to the XLc terminal, as well as to the Xllz terminal.

*



l La
0 V

( - 2 . 5 V )

- 5V
IHe

'SV'A

- Address No.
0

16 32 48 64 80 96 102 127

XH
2

( Fig. 871

The address data from EG 11 is sent at' I#S pulse width per channel and a 1 IyS frequency, so each sampling
voltage is read out by each channel and added between terminals lu and lI

. 
of WM.

Therefore the oscillation width of the sine wave made by the EG changes in accordance with the output
voltage from this EM.

(Remarks) This change in the output sampling voltage from this EG is of sufficient time length, compared to
the time for forming one frequency of the WM sine wave.

Practically, the wave is time shared.
That is, the EM feeds out the sqme
voltage repeatedly and after the
sine wave with the voltage has been

0 V produced in some period, the vol-
tage with 1 step higher is fed out.

/
-  2 5V

In practice, there is
128 steps.

- 5V

*
-  2 5 V

In practice, there is
In practice, there is 128 steps.
128 steps.

(Fig. 881



9. The Envelope Control kovemenl of Flute Tones on E-70 .
PRC Circuit Board

PRC Circuit Board
1 5êK

VC A EG l. osc 12 nd DECAA
T r z j E G 11470K- 1 5 4 F LUT E hl

t, K Te I
s.s v R . 15 , I

: I
.-; r Jf trsc# ()sV ! * I)z 22K trsc

* C U DUK Tr aOR tones vAa 1(1K :?' u jprext potential t'qdivider - 19 DO g Tr, T'. IvA
ec

15 . ls LSC
. EFS' :2

33x I)s 'rr. l .
tlsva = ï : = I* 

D. 7 * 7 :- g l 5 a I
D ,: Q g - 15 j

Q FE FU 
,. l 5 Y FLJ1) ,

tr D ! f) 7 () , a 1t! K. F L. DEC M' FU z1
' tl P D D I . ZN WF;

1! L. DA $1 P E RT 51 , trl)z D lp 330K
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. a yujVG

' tr sus E),.' . f) , l# CG w
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* This is a explanation for the outline of 'the movement of Envelope Control Circuit for UK flute tone.

During NORMAL (All the effect tablets and levers are in NORMAL position)
(a) Since the envelope mode control terminals are in free condition except some terminals such as FR =

0V, VG = CG = VC k -1 5V, the transistor Tr1 is turned ON (-15V ''+ 470K -> D4 ''+ D3 ''+ Tr1 Base).
Trs is in OFF condition and Tr6 is in OFF to because -15V is given to VC terminal.
Due to the 0V (resulted from Tr1 ON) is fed out to USC terminal, the oscillation frequency of the
Decay Clock Generator for UK flute tone becomes highest and the decay time becomes shortest. (In
this case, position of the Sustain Lever has no relation with this.)

(b) Tr9 turns on with 0V of FR terminal and FUI becomes i%0''. Also, as the other envelope control
terminals are all in fre' e condition, FUa becomes etl '' within the IC of EG Il.

(c) The above results in that flute tone envelope is covered by Sustain mode during NORMAL and the
decay time becomes shortest.

(2) ln the case Sustain Tablet only is turned ON .
(a) Since the 0V is fed into the UST terminal, the Tr,7 turns on and D4 becomes Cut-off condition

through D9 .
Therefore, Trj turns to OFF and the voltage of Sustain lever VR is fed out to USC terminal through
Dc .. This time, the decay time is controlled by Sustain lever.
FUî and FUa are, as the same as during NORMAL, set to ût0'' û11 '' mode namely the Sustain m ode.1

(3) ln the case Flute Response Tablet only is turned on.
The FR terminal is shifted from 0V to free condition so that the Tr9 turns 0FF and FU1 turns to
tç1'' FUc is iç1'' as well, therefore, the mode becomes Direct Keying Mode.

Swilching of Envelope ( Flute lone)

@ U K EFig. 90!
(Note) 0 ,k, 0 v, 1 'v, - 15V

Condition UK Flute Tone
EGII Function Terminal Mode Decay Time Envelope Wave FormTablet sw or lever

sw turned on. F'LJ, yva IJ s c

0 Fixed Short
NORMAL short ,A'

only FR terminal (TR: ON with FR tTr oN)( ) l
is 0V = 0V) k

FLUTE RESPONSE

FLUTE RESPONSE Controlled by USV,
+ 0 (sUs, vR) voltage, x

U & L DAMPER (Tr turns to OFF 'N xx+ (D, , Dl, conducted) witù D, D 'w
FOOT SW conductions

DAMPER+ F. SW 0
D D conducted 1 *(F.R is OFF) (
+ Yy ksx )9

() controlled by USVI
U. SUS D a is conducted terminal (SUS, VR) xi w

x s) (and Trq ON with) Trj turns to OFF N 'w..-. (U. SUS + . ( ) .Tr
z ON. with Dq conduction

U. SUS ( + K. S) ()
+ ,I),a is conductedRESPONSE Vwlih Tr, ON 'FLUTE



(Note) 0 :kz 0 V 1 kn - 15 V!
Condition UK Flute Tone

j t sw or lever EGll Function Terminal Mode Decay Time Envelope Wave FormTab e
sw turned 0N. FU

! FUa U S C
U. SUS ( + K. S) 0 SUS lever adjustable

Usually set to longer at the tl-ong' condition.
Dz is conducted and n decay time. This can #''
r turned on with - be further lengthen ''*'h' ..T ,U

. FLIJI'E Tr, ox (0,4 conducted) with USVI (SUS. VR) Set with rather long even
PERCUSS IVE DECAY though the SUS lever is short.

U. FLUTE 1 ,,
Trv turned OFF Fith 0PERCUSSIVE 
j) p conductjon (to be Damp Mode)

. t2. ' j. i ov (D.* conducted)DECAY e en F s .
U. FLUTE 1 ??

0PERCUSSIVE DECAY Tr, turned OFF with (SUS is cancelled
Djs conduction (Dj. conducted) ' and becomes U.F.D.)

+U.SUSI +KS) +DAMPER
U.F.P.D-FU.SUSI 'FXS) 0 Same as U.SUS Same as U.SUU
+DAMPER-F F.SW (D, . Dla conducted) + U.F.D + U.F.D

U. SUS+ DAMPER upM same asSame as D
+ F.S DUPM + F.S+ F. SW

0 to be set with
W BM PHONE 0 Set to the longest LONG

Tr turned OFF with decay time
( V' G = 0 v ) o 9 conduction 'rra (D,, conducted) (with vc terminal

tulned ox with D,, 0V Dly conducted( V C = 0 V ) conduction. anJ Tr: turned on.

CHIMES Lever
0 0

C G = 0 V
(D,z conducted) (Dls conducted)

V C = 0 V
W BM PHONE

0 0
+U. SUS

VIBM PHONE 1 Set with LONG
+ DAMPER Returns to with(TreO F F ) (to be Damp Mode) KEy4)p'p'.(same a! SUs)
WBM PHON () particuhry for Particulazy for+ DUMPER 

CHIMES lever CHIMES lever0+F. SW (D D conducted) same as ON same asox7 ' l 3
( (Same as MUS) $

(Note) @ The FU3 terminal of EG 11 is fixed to tt1'' (-15V)
* The Attack Clock Generator for I;K (common to LK) is set to fixed frequency (3 kHz).

*



@ LK

Tablet sw or lever
sw turned on.

L. SUS 0

(Das conducted)

L. SUSI + K. S)

L. SUSI + K. S)
0

ON 0 FF
l l
14 NNx

N x.x hw

1

Trj: turned OFF
with CP terminal
ç:(j:3

0

(Das conducted)
L. SUSI + K. S)

* UK Attack Tone Envelope Control

The Wiring Block for Attack Repeat Effect Lever and EG 11 (for Attack)



@ UK Attack Tone Envelope Control

Envelope Logic Circuit
(PRC C. board)

UAC Terminal Function

j DEcAv.c. E x v E
vibraphone lever I vc Ostlspeed ' L () 17 E
O F F = h' 1 '' ( = - 1 5 V )

' 0 ' ( '!', 0 V ) j 
vr ,v 

0 V 30kHz j. .O N = N
I e 3a0K
l - 15 V 300Hz
I UAF

a
I

Ba 4 I sxx - 15D
Ta I ,Z 1

..-. Tr ,s IM 
a o I / y j1

I 2 rg 1
Be I 1 1: 

1 ,2 1 -15DM
a Tz ;1' 1 'x; j- 150 > l

F- g I 1 j for UK DECAY EGII1 
- 15D 1 j cl-ocx (for Attack)O 

1B , T, uAV D.a I UAC UAc
3 cUI)

M , s
. 

u j o
1 TP

FUa

IATTACK ATTACK -I7PI
IREPEAT LENGTH Vibraphone lever I VIB '

o y. F = &' 1 ''( ,y. - 15v ) 'prr(
O N = %' 0 '' ( 0 V )

l
l
I

(Fig. 921

The Wiring Block for Attack Repeat Effect Lever and EG 11 (for Attack)

During NORM AL
(a) Tr7 turns on and UAF terminal feeds out 0V

Trlg turns OFF and D44 becomes CUT-OFF.
The voltage 0V *-' -15V is added to both ends of TVRC so that the divided voltage is fed out
to the terminal UAC through D43 and controll the speed of Decay Clock 0SC for UK.

(c) The terminals FU1 ''v' FU3 becomes Percussive Damp Mode with f:1'' <t0'' çt1''

*



In the case Attack ' Repeat Switch is turned ON-
(a) The opposite voltage from the preceding item ( 1) is added to the both ends of TVRC . The more

the TVR is forworded the more shorten the decay time.
Moreover, the terminal 1 of the TVR turns to be free condition and the voltage between 0 x'
- 15V is divided by CIOK (TVRC) as well as IOK, therefore, the terminal 2 (UAV of the VRc can
not be - 15V even it is in minimum and so, the mu imum decay time becomes shorter than that of
item (1).
Consequently, the shorter the decay time becomes the faster the repeat speed becomes and that
the Length Lever can identify the Repeat Speed Lever.

In the case Vibraphone Lever is turned ON.
(a) Since Trl, turns to OFF and UAF terminal becomes -15V, D4a turns to cut-off condition regard-

less of the position of Attack ' Repeat ' SW ' TVRZ .
Still more, Trlg turns to ON and feeds out the voltage (-4.8V) which is divided by the resistors
3.9K and 8.2K of the collector to UAC tenninal through D44 . (Decay & Speed are thed)

(b) The terminals FUj ''h- FU3 turn to ii0'' çt0'' tç1'' of Percussive Mode.5 1

* The envelope mode of LK attack tone is fixed to percussive mode and the decay clock is controlled by LK
Length lever.

@ The envelope vmode of PK attack tone is fixed to percussive mode. The decay clock is used with flute tone
and controlled by PK Sustain Volume lever.

*



PAS Basic Block Diagram
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K
Va F ro m V G F rom F ro m t e rm i n a l #

A. A R 17b'q on C L F'

f

(Fig. 931
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5 * FREQ UENCY DATA G EN ERATIO N C IRC U IT 11
(PAS - VCF (ORCHESTRA TONESI)

1. Frequency Data Generalion Circuit E
This circuit produces the frequency data to read out the wave form memorized in the Wave Memory Circuit

(explained later) beforehand in accordance with the frequency corresponding to the key depressed.
The frequency data of this Circuit is of the same as that of flute tones

, are produced with lz-sound time
sharing by utilizing the key address data (V 'w V3 : 7 bits) from CLP circuit.

=  a V ,- .1 w

ave memoryUj j j A-J 37 2 A-J 'r,- 7 j ctvirxcusito 
. soaroKey address data 6 rz (j 11 jf

rom CLP circuit s ', g-.; z 'g''a j7 bits) ? 2-; 'V'7t 
: (t $ . I (( I , b---, j?rk

Keyboard data , n-.l 9 W; Frequency data l l ; 1 y
ircuit 'kr.i > (14 bits) 1 1from CLP c ;

(2 bits) uacEnEs Emr; ij I 1=-c-7 .1':: I Ij
(,,b,t,, 

.aj- j = ( 1 : y xo g r..l wl IjC y
x =L.CELESTE ' x la 'C7 = tc Irrr-; '

o I cxz -A-,- 24 ls A , t Iî - 5 e ;x. tX l I .g-;
1 7 F d 1RCELESTE 'rrfr) v.j j 1 1, j î( Itl blls)j 

- fz O t t o I I ( 2 n tl ) 1 B F e '1 IV-Z .
, successlon 19 F;- FZ IROM C 'w 'C terminals 26 27 28 

'g-rr; j4 xeyboard j jm VF; Vl'g'fri 
uata s 2a I14 V7 TF 23 K7 10 le

' D s N r;o Ivibrato data (7 bits)
from vibrato circuit j ? 'F7 22 YM23800C) z 11 l

7.7 12 17 1: ,8 4 19 x cc l20 'F7' 
2, IVz

L ..- ..-.
- 15V rc r; p

,j ps11 1 I : 1

t.j (Note) . 1 Input terminalC 77 6RW
Transpo t n gyj output terminal1 conlrol l

IC terminal IV L .x....v D
on CLP (KAS C. board) u I L I p @ Practically the DS IV is IC with 40

l l Pins.The above diagram shows only theT
.P.I. Lever

terminals concerning the fect con-
trol for I (1st) succession of the
transposition lever.

(Basic Construction of Frequency Generation Circuit II) IFig. 941

2. Basic Construction of 1he Circuil
Consists of:
(1) Frequency-Read Only Memory (F-ROM)
(2) Wave Counter (WC)
and has the functions of Celeste and Vibrato.

*



3. The Outline of the Movement of Frequency Data Generation Circuitc
. The prirfciple of the movement of Frequency Data Generation Circuit 11 is quite the same as the Flute Fre-
quency Data Generation circuit 1.
The orchestra tones, however, are produced by reading out the wave shape tz4 ,J-lu , .fl-, ) with many over-
tones and adding the wave shape (tone source) to the voltage controlled filter.

* Therefore, contrary to the flute tone, the wave counter of the orchestra tone is not required to read out many
waves related to overtone at the same time.
Moreover, there is no need for making coupler tone since the mixing of these sound sources can not be carried
out due to the method of filtering.

@ For this reason, the Qrchèstra tones take up only the lo-bit output data of V ew S14 terminals of Wave
Counter to read out the wave shape for the tone source namely the frequency data.

* Comparison of :he Frm uency Da'a Generation Circuit between Flute Tone and Orchestra Tone

(l) Flute tones

(Wave memory cizcuit)
r 3 Tvitl.V7 

. jI 1-!77 t k k 
j.A 1 -/77 1 s , I

N 1 l
2$:Key ' Value i 'â' I I Mixing

address ? R O M data W C lr .:8 ..s-. l circuit vvRg. Flute family tone
( 7 b i t s ) s , ( 1 4 b it s) ht og ks 'Dlf ( 8 ' (M I -m 

w  % u xlxc)l S 1 , 1
F7-uF7 j s c 6, ) I TVR 16'A , . U  g'a r6 1 .

? w j ,#l-.
j O 17 1

Feet change data (fixed)

x ' (j'
C L P ? z (11) Orchestra toneU

Frequency data generation circuit 11 (Wave memory circuit)
r n
I :7 I

: 1 ? 11 1 j
A l ' r : 1 s , , It?

:% ' v Iue S 5 j 'g 1 s 5 I ujxingKey a
address t 11 (3 M data 'W (; ( j. ,.. 7.8 ? l , circuit orchestra tone
(7 bits) -'* - - (14 bits) ) 2, = a l ' vcFB ' g.r; m 4 w -r,7 jl

.

. s s jT'7'v5 . lA , , A , 4 ; ? jI Makes the tone color
.1 S ' 4 I according to tone ccdor selector

Feet change data <*- - - - -- = (Tone color selector can not be mixed.)
(controlled by T.P. Iever)

wave shape is wlected
accordin -g to tone color selector.

(Fig. 95)

(Note) The feet control terminals (Fl 'v' Fl') are of the condition that Auto Arpeggio effect is in OFF.
+ '



4. Feel Switching Control for Orchestra Tone

In orchestra tones, as there is no need for making coupler tone at the same time, among the output (16 bits) of
WC, only lo-bit of output data are adopted to read out the memorized wave shape. This results in the output
frequency indicated by the data fed out from the terminal Sj4 .
The feet change of orchestra tone, utilizing the feet control data (P'( 'v' F3 : 3 bits) controlled by the TRANS-

POSITION lever on the panel, can be carried out as follows. '

Octave switching Frequency indicated by Frequency of
terminal each output terminal tone source

T . P FeetF 
, F a F a S s S s S Ta S ,4 (octave switching)

Lever position

Set according toN 
lortone co

16'
16 1 2 8 f 2 ? f )( f (1 OCT DOWN)

8 '
8 0 1 2 9 f 2 8 f 2 1 f

(NORMAL )
4 '

2 l0f 29 f 2 2/ 2 lf
( 1 0CT U P )

2 '
2 1 l f 2 1 0 f 2 3 f 2 0 f

( 2 O CT U P )

Output for interval
frequency f. ( Fig. 961

(Note) 1. ln T.P. Lever EEN'' position, tûFeet'' is determined in accordance with each tone color selector.
2. During Auto Arpeggio effect ON, the çtFeet'' is controoled by feet control data which is determi-
nated by the effect.

Moreover, the TRANSPOSITION levers are provided for each keyboard and according to the position of
each lever, the feet control data are produced by Transposition circuit ITPS 1 x' 3 circuit board).
The feet control data for each keyboard are controlled by DS IV (YM23800C) explained later, and added

to the terminals F1 'v' F3 of WC synchronizing with the channel of each keyboard.

UK T.P. Lever

LK T.P. Lever

PK T.P. Lever

K : K a

Transposition
control circuit
(TPSI C. board) Feet S scontrol

data o .- for UK -F7
,, D . S N Irrequency j w c Feetcontrold

atatTpsz c. board) Ireet C Y M23809 C l pa data3
control
data
for LK S 1 4

(TPS3 C. board) Feet
control
data Igig. 97Jfor PK



5. Feet Control Data Operation by DS IV (YM23800C)

(1) Feet control by TRANSPOSITIONAL Lever (During Auto Arpeggio efsect is OFF).
* The z-bit Transposition data are fed into DS IV to control the ûûFeet'' of Orchestra tone.
The data are supplied for all keyboards simultaneously and changed by respective lever positions.

DS IV Inputr utput data

ition i nput terminal mode' Output terminal modeT.P I Lever pos
UK Lever U : : l U a: j E 71 

, E t

'

t

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''d 

E E) 
(LK Lever) . ( L 1 j ) E ( L e: ) 1, VF , 1 E VF al E VF a; I

E ( 7-77 ) l E(PK Lever) l ( P , j ) , . . ,

l ! -''' : :N xï xï
I q

' 

I i i
16' . 1 l ) 1 : 1 ! 1

: E F' () E I 0 ! 1 y 181 
r' 4 ' I 0 E 0 1 E 0 q 1

; l E I :E !i 
2 ' l 1 i, 0 tp o i, () :, 1

Trapsposition data Feet control data
Code
conversion

I Fig. 99)

(Notes) j qq j yy :k - j sv
ik(),, ij ()!kr

2. * marked are set to the following
conditions by transposition circuit
according to the tone color se-
lector.
@ Set to 16'
UK . . Trombone, Saxophone

Jazz guitor,
Electrié guitor

PK . . . Diapason, Bowed bass
. yunny 11

@ Others are al1 set to 8'.
3. The data table depends upon the
time when Auto Arpeggio is OFF.
(Terminals VFj 'v VFa should be
3. .

4. The control with T.P. 11 lever is
the same as the above.



@ DS IV detects the transposition data, synchronizing with the channel of each keyboard, by utilizing the
keyboard data KI , Kc .
The detected data are converted to the code for feet control data. Then, the data of the 1st succession are
fed out to the terminals VFII , VFc1 while the data of 2nd succession to the terminals VF la , VFaa simul-
taneously.
Moreover, when Auto Arpeggio effect is OFF, VF3 (28 pin) is set to iç 1'' within the IC and the terminal is
used for both l and 11 successions in common.

* In this way, the feet of the tone created by time sharing is côntrolled by adding the feet control data to the
WC octave switching terminals (F l 'w F3)

(2) Feet Control during Aulo Arpeggio effect is ON.
* The terminals VFI ''%. VF3 of DS IV is the input terminals for LK feet control data when Auto Arpeggio
effect is ON.
That is, the data detecting movement of DS IV is so constructed that it detects the input data of VFl 'w
VF3 in stead of LK transposition data when Auto Arpeggio effect is ON.
Still more, the 3-bit feet control data taken with Auto Arpeggio effect are fed into these terminals from
Auto Arpeggio Circuit Synchronizing with the LK channel time.

DS IV Input terminal

VF : VFe VFa Feet

1 1 1 16 '
0 1 1 8 '
1 0 1 4 '

0 0 1 2 '
1 1 0 1 '

(Fig. 1001(Refer to the section of Auto Arpeggio)

(Notes) @ The data shown in the above table can be added to only when it is LK channel time.
* When Auto Arpeggio effect is OFF, VF1 'w VFa are a1l set to ûç1'* so that the LK transposition
data takes precedence.

@ The UK and PK feet control are, regardless to Auto Arpeggio effect, controlled by TRANSPO-
SITION lever.

(Reference) ln addition to the function of this feet control data, DS IV has also the function of in-
terpolation data generation which controls the tone source wave form according to the
range of note.

*



6 * SOUND GENERATION CIRCUIT 11 (VCF SYSTEM)

* The Sound Generation Circuit II, which uses the voltage controlled t'ilter (VCF) and voltage controlled
amplifler (VCA), controlls the richness oî overtones as well as the tone volume of tone sources txN ,J-l-1 ,
JL ) with time to produce many vivid sound. (The Orchestra Tone is a general tern for the sound produced
by VCF system)

* That is, the Sound Generation Circuit 11 utilizes the frequency data (Ss '''- Sl4 : 10 bits) sent from the
Frequency Data Generation Circuit 11 to read out a wave shape for an Orchestra tone source. (The jrinci.
p1e is exactly the same as the Sound Generation Circuit I.)
Since the VCF and VCA are provided with 7 circuits (for 7 tones) each toward UK and LK as well as 1
circuit (for single tone) for PK, the tone source signals can be allocated to each channel and controlled
respectively.

(Wave memory circuit)(Frequency data generation circuit II)
-  -  .- .... ...- (WM 1 )1- U.r uena Ucna jI 

dall (1 its. data (1 its) ( i; (J jp ip éâ jl yk hl :> )Key address l q-,. g...r (wM 2 )data from w c 
....j. !5' c $ '

CLP I A . S ,4 j j(7 bits) I -1 n 1
k- -  -  -  -  -  -  -  - - u (WM 3 )

Feet control data
(Tone color control(Wave shape select data) s/H circuit for uK) circuit for UK)

r aI 
S !I 

, VCF: VCA:t (;I
1 McA ... j G , , : ! .@ q j J j UK orchestra
j circuit (7 bits) y ) j ' s . vcsa vca.p tonefor UK z' I I 1
l 1. 'f ; ., G .' .''X

I (TOne color controlI
(s/H circuit for LK) Circuit for LK)I

1 s,
A data from j.(.;: I VCF ! VCA 1
' P circuit j McA .- I : : .;.% 5 j j j LK orchestraCL circuit (7 bits) $ 1 ' ' sv vcx

, 
tone

I for LK ' ' 1 VCF,z m I 11 
I.t;r I (Tone color controlI I

ircuit for PK) drcuit for PK)I (S/H cl
I 1 S. vcF vcA PK OrchestraMcA circuit1 fbr PK 1:(:, l m l l tone
I I

K : ID
ata selectorK z I

W - - -  -  -  -  -  ''' l

(Channel allocation control circuit)
IFig. 101) (Note) Envelope control

section is ex-
cluded.

(Basic Block Diagram of Sound Generation Circuit II)

* Basic Circuit Construction

The circuit consists of:
( 1) Wave Memory Circuit
(2) Channel Allocation Control Circuit
(3) Sample Hold (S/H) Circuit
(4) Voltage Controlled Filter and Amplifier (VCF, VCA)

*



6 -  1 * W AVE M EM O RY C IRC U IT

1. Point

. This circuit memorizes three kinds of tone source wave form ( zzt- ,-UL, rl 1) for Orchestra tone into re-
spective Ic's and read out them according to the frequency of the key depressed by making use of lo-bit
frequency data from the Frequency Data Generation Circuit II.

. The wave shape appointed to the tone color can exclusively read out.

e (MEMORY CARD I )
( B IJF F E R A M P )
6 5(VRW C. Board)

x s A IL xx 
11t: 5! 1 oS e $:: . g . kkjj. zjjrj . .. zjjjuys ?..j.j... yasy. j,à- ï-r'ka' ... :Am z.' !k. g, l 23 A 'o* .: . z7,.. V'a-%x$rï/w. .r-.'x-,o -..0.kz. .kr u.,.... ...-tv .. uw.... y . =k. jy.. jw c j > x '' ,. .e.=.'c, u .v :sc apt, rrvqn: qkysuswv-u. .u..sp-s.rtksyëzzt'tqy. us-xcy ., a, a,rir-kr ' t; sS ,. : epyyju .

y.u. .. 14 .c- w M 11 (p4.)m '* ' è,f!.. ,! X o 8k-.j'#)%ir y . (YM20700c) OUTr/ jy 12 'F7 ( BI.TP-F'ERD s N (3 bits) , 1'-f ttijr. j
s
jn k y ( 3 bits) 1 j AMp jkki/'' ziy ln r;77 

.j/'- tljjly. v , .: I u x Il Interpolation lk. .,........0.'2 '1yS1l. 
,3 3 a f;data ( 3 ki t 1 D S 11 xxjr'''==o a) ':jkukloatl

'-nixejr Xj rji'l ( s1.' p. y.s ft A M p )u s 'rte' l/1 wave 4 -tc sjy. ylkjjs '-x , jy. yt-z/. - s vle
ct L m lt yjjsyYata s 5 U g r'7 l 2 .Z''l,' tq g6 p7' ty ,$k..!4.8- p .

..rY wave R, m /j>4))!l ',1 D-; > DQ 1 I i' V2 'I11'Xorchestra tone Select I-R, s jrr!;r,yëks,:j,)kr;,ky,.um,,,: #7J
data 9 rn w ,z z./.s . .. k, : (Tone Ourc.e ! -'. = 'oî> : wassjkyyjj , ? ( Btllry-Ej, AMp)wave select circuit 10 F'; R-JU 'lk,k)4/plklt l Square wave memory z a. . ynkj r;TPS 1 C board Keyboard -r; 2 2 Vjkrjrjy .z.; MjjyjuoR

.y CARD jI) ol.TT to S/H CircuitUK= . yj jj. . y (a utsl (data . z rs .j-Lx='l''ps 2 c, boaru ly,r,lrku. ,'I'ps 3 C board $iJ'!V p'.k. TePK= . jlt.ky ,R7 2 3 'Qtryjr 'lrLr) r lyr : j)yyt. (L
-r1.., 'ïs? 11 5, i, Iqf!t-k , a xtkaj'.' .- k ':; 1:r LL/ '81 'è j qikk

uj. hklk/ t i - 5 Vselect a t5 r , iyljyj hjhdata a 1q 9 .1,'..j ?t1r-' .7 'p 'tl4
,
?kzka'@ï' rjl
vttl:.. a...g.j 34;ï :jI uj. yjg r y tg. jy y) jj gyj yyy k:. jyp y: yg

.2 tk l;.#)t j k( . ' ' t .k) . j 4), .'jpv..tl . -1 . , y..' , Asymmetrlcal rectangular..w. .. # : lx h plp2h.g kjr.1l).b1.. kS I U ' 'wave memory clrcult
(YM24300B) y MEMORY CARD 111) ol.!T(3 bits) =t (

Y ,

T

- 5V

IFig. 10à1

(Note) . Input terminal V
MS C. Boardu Output terminal

* Memory Card is equipped with VMS C. board
* UEJ A part of DS 1C.
@ I7N : PA6 1 1 (2 circuits of buffer amplifiers are built in.)

(Basic Construction of Wave Memory Circuit)

2. Basic Circuil Conslruction

* WMII (YM20200C: /&/ )
Memorizes the Saw-tooth wave.

*
* WMIV-I (YM2040lB: -1-Lu )
Memorizes the Synmmetrical square wave

* WM1V-3 (YM240403B: D . )
Memorizes the Asymmetrical Rectangular wave

The basic circuit is so constructed with 3 kinds of Mem ory . Cords consisting of the above 3 1C's and also has the
control circuit for Interpolation (wave shape control) and wave shape select.



3. YM20200C (WMI 1) Terminal Explanalion

24 23 22 21 20 19 18 17 16 15 14 13

y , A z o A s A s A z A s XV A 4 A a XV X-k 2-

Y 5120200 C
( W M 11 )

VSs X I H 1 1. XX I I , Xo VDD Yz Yz Ya

1 2 3 4 5 6 7 8 9 10 11 12

Designition Significance

l F
requency data (Wave
shape read out data)
input terminals

Power source (- 15V)

Interpolation data (3 bits)

(Fig. 1031



4. Principle of WMl l (YM20200) Movement
* The WMII, of the same as that of WM I for sine wave, obtaines the numerous sampling voltages which can be
the momentary oscillation width of the wave. In other words, this IC divides the wave with time axis and also

divides the voltage (voltage difference 5V fixed) between the terminals I and I .L H
Moreover, the sampling voltages each are obtained by controlling the gates for respective sampling points. This
Gate Control is carried out with lo-bit frequency data sent to the terminals Al 'v' A1o from WC.

* The lo-bit frequency data are divided into two groupes according to interpolation data (Yl ''w' Y3 : 3 bits), that
is they are 7-bit primary frequency data (which controls the gates between the terminals Is and Iu) and secon-
dary frequency data (which controls the gates between the terminals I and 11).

( B A 6 1 1 : ,PJ )

B . A

Z IL X X 1 1

. ( I I )
, ( l L ) 8 0127 127 Q I

.2 . I-8 %:: , ,
.zl = 126. l26 -J a , :
;: 8 1 , > qa 1 :O c! $ , . p ;: -. *8 IQ' -'
c$ 1 l ' , l ' (7 -'= ,'c , :x 1 1 ra rz rz , ,e = . 1 , 1 l c

es .., 64 I 64 e .(.4 o 4= Nw I ' I d- D Ix * 1 j l ' xf x , I
ytz l l 1 I . : a : I t

.2 .. 1 l ' I ' r z .0 I 'S 't1 = , I ' I I ' tt .2 .. ;: $C , l.a -a 1 I I u .0 ,am : x 1, l ' I T . c C = ora t 1
x, : t. orn : 0Frequency 0' 0

data j-,, jirjy . fk.
0 bits) ,)) Primary ( I H ) tip, 1.:('(1 a

.1.: fre uency data j7lt1l )V ( I )sampling j y, j
ky!ir (:, IL 1L liklii 42, -#/ d' . -' ''' ' h:;?!! Tl!$?''-'.r i; l!L; ''tC@i'7':l'Lt'' tv';l?'tt1>l11p C)!C.-'tv:!l!-:t' f! h p t2C1 ir''ï li'1y , sjread-out r' ).4t X O. - yys,yzj- j.jpj . .A zo secondary frequency )!)ihc'i

( B A 51 1 .. .u )I 1 Address data f'/j.1 I eo
1 control u,:.:.r:... sr-nhkxhscu.p 'nuy.pr..m'v.vxjj.x?jëgs .'' ..?lxk.u, s=.r: ,oxjuouys :?(r .y,...,I
11 section
I

A ,

2' FI -W; -W; l H X l

B . A
-  5 Y

( B A 61 1 ', #J )Enable data 
InterpolationIC 

move- data (3 bits)
ment control

* IF1g. 1041

(Block Diagram of WMII IC)



* The Address Control Section divides the lo-bit frequency data (V1 '-.e A1o) into two groupes - primary
frequency data and secondary frequency data - according to the interpolation data (YI '-h' Ya : 3 bits)

Enable data E =* 0 '' 'E = '' 1''
lnterpolation data

j (indicated by decimal 4
notation)

i A A A A A A A. Primary frequency data zo zo zo lo lo zo lo
(Controls the gates between the î î j î AQ -AV
terminals IL and IN) A-; -A-I -A-r -A-;- A-;
secondary rrequency data -AV -T7 A s A s z -AV -AV
(Controls the gates between the î $ k î î $ $ î
terminals I and II) A : j AV p A , 1 W) AV W-a A a

Few +------> Many
output wave shape ,, multiples multiples M xo output wave

( Fig. 1051 Shape wave shape Gentle wave shape

Like this, the primary and secondary frequency data are formed with respective bits of frequency data.

(Primary Read Out)
l tion controls the gates between the terminals I and l by making use of the. The primary contro sec t

, u
primary frequency data. The center voltage (-25V on gate address No. 64) is constantly maintained so
that the gate control is carried out only to the direction from I to I .H t

-

(2) n e order of gate movement
when few bits of primary fre-
quency data is given.

I L. = 0 v 12 7
1
1
1 N

&l N
-  2 . 5 v 64 - - - - - - - - - .I- - - - - - - - - - - - - - - - - - - - - a. - - - - - -

l N
1 , N
I IFig. 1061
I

I H - - 5 v 0
-  t (Few bits means the few gates are

(Many bits means the many gates turned on so that the oscillationturned on so that the oscillation Gate control is carried width of the read out wave be-are
idth of the read out wave be- Ol1t always with the comes lower.)W

higher.) center voltage that is,comes
- 2.5v.

(1) The order of gate movement
when many bits of primary fre-
quency data is given.

There are two control sections for primary gates. They are the sections for Standard Address gates and
advancing address gates. The advancing condition differs according to the number of bits.

Primary frequency data
(Number of bits)

32 64



r' N

(Example) The output of the terminals X and XX (advancing condition is 1 .) when primary frequency
data' are 7 bits (A4 x' Alo).
(Remarks) -: X terminal output voltage (standard)

-  : XX terminal output voltage (advance)

I L (Fig. 108)
*

127 r--U
126 --nx=-qI :

125 ,e=I !h ,,124 = 1j z I l
I .' I 11 II . -,e I 1, Il 1 

..- 
,' 

I ,r 1
l 1 .,'# II z' 1 l EI l
I I A j lz' 1 1 r
, l y. j , j

A . 165 = -  I 1
ae I . l r

( .- 2 . 5 V ) 64 - - - - - - - - - - - - - - - - - - - - -m - - - - - - - - - -j - Iv s- - - - - - - - -
6 3 ,=  l 1 l :

A ! i t
I I .'' . l, A 1 , II .e Il I '' I I l

1 '* 1 ; l 1k ze
1 I z l ; k l! I . ze I 1'e I 1 l6 =  $ I .,<

x I l I z5 
i,.e j j ! z.4 

- -  -  -  -  -  -  -  -  -  -  j j l ae..' I ,e.3 - - - - - - - - - 1 I t j a
''' I 1 l2 - -  -  -  -  -  -  - I 1

z I I ' 11.1 .---- -- I aI x 1 I I Up---- - --  j l l I
I l l

I I I I l I! I 1 I j
IH I I j jI 1 I I I

l I I 1 I 1I 
I Il l . I I

-  5 V - - - -

I I
t

' 

I 1 1
I I l I

r  15 1
!Primary frequency

data (7 bits) ' 1 l I Il 
l I ll I
l I (I I 
!

'

I 1 I 1l
1 ! I ,1 

II I 1
l j 1

10 I I
I I

l ' 1I I
l1 I
II 1 
1I 

I 1I 
1

Time
(Practically the time is shared.)

*

(Reference) 7 bits of primary frequency data operates 128 (27) gates within the time of one period
(period for A1o) of reading wave.
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(Example) The output of the terminals X and XX (advancing condition is 32) when primary frequency
data are 2 bits (V , Alo)

(Note) -: X terminal output voltage (standard)
- : XX terminal output voltage (advance)

lFig. l'0jl

* The two sampling voltages read by primary frequency data are sent out to the terminals l and 11 through
buffer amplifier.

(Secondary Read Ou1)
@ The secondary gate control section controls thc gates between the terminals l and 11 by utilizing the secon-
dary frequency data. The gate control is carried out only to the direction from l to lI, always contouring
the one period of cosine curve.

(1) The order of gates movement when
terminal voltage of 11 (XX) is higher
than that of I (X).

XX terminal output voltage
j 'I I

I! - Time
X terminal output voltage

(Fig. 1 10)

X terminal output voltage
i

I

I I
. j - aaime
XX terminal output voltage

* That is, in this secondary reading section, the difference of two voltages read out by primary reading
section are further finely divided. The finely divided voltages are read out according to the secondary
frequency data so that the more smooth shape of tone source wave can be obtained.

(2) The order of gates movement when
terminal voltage of 11 (XX) is lower
than that of l (X).



5. W MII Output Example

( 1) When the interpolation data value is 0. (Note)
Primary frequency data 7 bits (Ajo 'w X7)

llits (Aa- ''w .V )Secondary frequency data 3

-  : X terminal output voltage (1 terminal input)
-  : XX terminal output voltage (II terminal input)
.'
- : X0 terminal output voltage

..
' .

#
'

l
j27 - - - - - - - - - - - - - - - - - - - - - - - - -
I lïSecondary 1 - z.' .1 k

frequency data l 1 .e-r- 'I1 tIt 
tI I r  lI I 1

I ; 1 l
I I 1 i 1, 1 J; , $ Il I ,'' 

jl 11
l l

( - 2 . 5 V j 6 4 . - - - - - - - - - - - - - - - - - - - - - - - I 'j - - - - - - -
l l 1 11

, l .,,z I I I l I
l I l l 1 l j
1 ,1 -- $$ l ', l 1- , .z
I I ' I '1 ! 1 ' ,''l j j I rI 1 ! 1 .I I : l 1 l lz ! ! j j' ! î

1 - - ,'' ! 1 I t t
I .+ - - - - - - - - - .-1 -î ip. - - .& -,-- -- - -- - --j- j ;-1 l I ' I ' II I 1 I I l 1 iI I 
1 !

' 

I1 l 1 I l I
I I I l l ,I 1

v- A zo 1 I l- 5 1 II I l
I I

l l 1 I I l lI 1 j I I j I :

'

1 l I1 I I I I t

(Practically the time is shared.)

(Fig. 1 111

(Actual output wave example) l
r
.' l

.<- l
...4 I
t l' 

.  .. .. ... -  j
-  2 . 5 V

- -- ' l

l# 1

l
* I

* k
#

I
1

.. -. - - -. 

jA -- IlI (IIT 1-11 fI11111 '
#

( F ig. 1 1 21

(Reference) When interpolation data are up to 2 (0 'w 2), the portion of the wave with sudden voltage
change can distort.
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N

(2) When interpolation data value is 4. (advancinyyondition l6)
Primary frequency data 3 bits (Alo ''w A8 )
Secondary frequency data 7 bits (Az 'v AI )

(Note) - ; X terminal output voltage
: XX terminal output voltage7

,' : XO terminal output voltage

( Fig. 1 13l

Time
(Practically the time is shared.)

(Actual output example)

@
l

l
l
I
l

-  2 . 5 V
1
I

#

A

#
#

'

e

(Fig. 1 141

''' --lp'.,.-..--.-,----,--,-----.---,---.--pqrIqIqI12ll;qlTl-------



(3) When interpolation data value is 6. (advancing condition 32)
Primary frequency data 1 bit (A1o)
Secondary frequency data 7 bits (A9 '-- A3)

127
i
1
I
I
1
lI
1
1

j O .. y j x x j..* z Nx '<I j z ze j xv N x I z ,,,.Z1 ' z Z N x I z z1 .'' 1 NI ze x N j Z' .'#
1 /' z l x N , .ed AA ! 'xxq 1 *
6 4 - - - - - - - - - - - - s.' - - - - - 'p - - - - - .NQv - - - - - ;- - - - - > Y- - - - -( - 2 . 5 V ) . n j z g1 ''' z l X N 'eI z' N N..x l .,. /I 1 '' z 1 x 1 y za' 'x
1 z z x x zI ze .. 1 x x l ,'. z'

l I .'' ae ! -x ' x I .z' .eeZ - '- .  --  - . - . - . 
'S

I 1 l I
f I 1 I I
I I I II
I l I iI 

II 1 1 1
I I lI I l1 I 1$

' 

I lIH 0 l I 1
l II

I l I
I I i1 I
I 1 15V 

lI I
A zo

1 1 l1 1 I
I I l
I . I 9 --.. t

(Practically the time is sllazed.)

(Note) - : X terminal outputavoltage
: XX terminal output voltage
V: XO terminal output voltage
.'

*

( Fig. 1 1 51

(Actual output example)

N.
N
& ,

Ze#
A

S '- lII ,1I rIIIlIIIIIIIIIIIIIIIIlIIIIIIIIII1

I F ig . 1 1 61



6. Olher W M Output Wave

The WMIV-I (YM20401B: for Square wave) and the WMlV-3 (YM20403B: for Asymmetrical rectangular wave)
have the same movement as WMll, however, the advancing condition is concerned with the phase.

(Square wave output example) -: X terminal output voltage
- : XX terminal output voltage

(Interpolation data value = 0)

z'

I L
1 27 --. n - - - - - - - - - -I I

I 1 I
I I lI
l l l1
I I lI

( - 2 . 5 V ) 6 1 ' - 1
d 1 Il

1 l 1I
I I I 1

l I 1
0 - - - -1 .x

. L -
. d 'I H 80th advance an I

l l standard output 1.
11 1 voltages are same. I

-  5 % j 1 ,
a ,--- 

,jqjjgj.yljqjyj.jjjj .

(Fig. 1171

(Interpolation data value = 5)

#

IL
1 27- - - -- - - - - -;

I X
I 1

1 l t l
I I !
I I
I I l $

! l 164 - - -
1 I II 1 $

I I 1
1 ! I 1 Il 

l 1I
I II l
I I

I H 0 - -
i 1I
l Phase is shifted to the leftI 
I1 as interpolation data valueI

-  5 V l I getting higher.
4 I ,

-a I 3
I l I
! l l

IFig. 1181

*

(WMIV-I reads the only 2 values, namely Is terminal voltage (0V) and Iu terminal voltage (-5V), from
the voltage between I and I with primary frequency data)t, H

(Asymmetrical rectangular wave output example)
'' (lnterpolation value = 0)

I L ) zy - - - - - - - - -. - - - - - - ... - -

I

#- 64
l

Y 48---- .
!

I u ô 
A ,-- - q jjjjjjjjjjjjj

(Fig. 1191

(WMIV-3 reads the only 2 values, namely the gate address No. 48 voltage and Is terminal voltage (0V)
from the voltage between Is and Iu with primary frequency data)



7. lnterpolation Data (Y l 'w Y3 : 3 bits)
* The WM output wave (tone source signal) is produced through lz-sound time sharing so that the wave is form-

1 :k 83ed with sampled voltages on the time axis. That is, the wave is modulated by sampling frequency (jass
kHz).

* Of the waves read by the WM , those with a sharp fall contain overtone elements of a high order
, therefore, the

Sampling frequences themselves and the overtones higher than arround one half of the samplihg frequences
interfer each other. For this reason, overtones with no relation to these sounds are generated. As a result,
impure sounds are heard.

(Examplel Consider the'following WM output tone source
wave shape. l.: Overtone elements of sound source wave shape

I : Sampling frequencies (fs)
! : Overtone elements of fs

(Tone source wave shape)

.#e l
'-' l (Fig. 120)''e !A

1-'-- 
$

$
l

1 ps 12> $
! - *
t - A

1T=
f

(The more rise or fall of the wave
sharpens, the higher overtones are
contained.)

* Then, to prevent the above phenomenon, interpolation data (YI ''he Ya : 3 bits) gentle the wave shape so
that the wave may not contain the overtones higher than one half of the sampling frequences.

(Overtone structure)

n ese overtones of the sound source are interfered with the
sampling frequences and the frequences fs are generated. (This
can refer to a kind of howling.)

'''+ : W ith interpolation data
-->''. W ithout interpolation data

e %e Y
x ke#

A# * e
Z xe #x Ab- e'e -

* w
e

' 

%
: 1

l

? N.
?' x

*

Naturally, high frequency contains high overtones all the more, the interpolation data are so coded to con-
trol the wave shape according fo the interval frequences.

* ' The value of this interpolation data are produced in conformity with the tone range by utilizing the key
address data (N3 , N4 , B l , Ba , B3) of DS IV (explained later).

(Fig. 1221 IFig. 1231



8. The Principle of Interpolation Data Generation by DS IV

5 N s *
Y 1 , 34

6 X w j terpojatjon to V1 * Ya terminals of
... .. ..... ...... ... ... jst suc. nr n ion a v ,, 33 oata wave Memory circuit

. j 1 CCSSKey Address re ..; ( 1st succession)7 B 1 Q kt 63 bits)Data ' octave
N .x. B : 5 bits) l switching .

Qa * V-Z 32( 3 1 1 g:
I (for 1st I 11 .28 87 

z xsuccession) I îh t U  35I 
. edf) jj 1 (for 2nd y . v termjnals of3 succelslon) Z Q'7 Interpolation to l 3l 

l FZ 36 pata Wave Memory Circuit1 I 2nd suc.u.- - - - - ---' cesslon (3 bits) (2nd succession)
Y az 37

l 2 t.' , ,
1st succession transposition.data : t VF ! 1 26(2 bits each for keyboards) : - - - - -.--,C ' yeet control1 9 I 3 ? ' 

3 bits2' yeet . l Data ( 1 st succession)1 Con trol 1 '
20 U'''W Data 1 V F'' a 28I 

control ,2nd succession transposition data ) Ir t controlIg se c . f 1 s t s u c . c e s s i o n ) e e
(2 bits each for keyboards) ', j ? I 3 bits oata jgnd succession)

(znd suc- cesuon) 1 I25 'r$7; 1
I VF',a 29

K ! K z

Keyboard Data
(2 bits)

I Fig. 1 241

(Note) 1. The block dia. shows the lnput-
output of model E-70.

2. . : Input terminal vRW
n : Output terminal C. board

3. Regarding the feet control data
control section, refer to page 73.

DS IV Basic Block Diagram

* The DS IV takes into the s-bit data (V3 . N4 ' lb7 ' B' a ' El) from among the key address data (X% 'w 2% : 7
bits) fed out from CLP.

* Here, the key address data, regardless of the feet switching, indicates the key name (namely the tone name
at 8') and are allocated to respective sounding channels.

* Therefore the Octave Switching section of this DS IV controls the octave data (F) '-.v Fk) so as to become
the key address data in accordance with the feet of the TRANSPO:ITION.

The Octave Switching section discriminates the feet of the tone to be sounded in the channel time by using
the output data from feet control data control section and according to it, switches the octave data which
indicates the octave position of the key depressed.

@ In this manner, the key address data with conversion of octive note are fed out to the interpolation data
generation section so that the suitable interpolation data are generated.



Ilnterpolation Da4al

0

0

0

0

3

5

4 5

6

(Note) The above values indicate 3-bit interpolation data with decimal notation.

The relation between interpolation values and YI x' Ya . (Reference)

Y ! Y a Asymmetrical
Sawtooth wave . Square wave . rectangular

wave

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21

,e' 2 ,z' 1 Voo Y ae Y aa 77; V-7 W;I 'Wa7 TOE VFaz VFla VFa VFa1 VFII P az L za V aa P lz L la

Y M23800 C ( D S N )

VSS VF, VF a VFa W  W  W  F-; V-j V-i VV U I , L , , P I 1 DF, DFa U z, L al P zl PV

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

(Fig. 1271 (Note) TOE = not used
*

With keyboard data (k7 , K2), the DS IV (YM2380X) has the following functions.
(1) Selects the feet control data sent from the transposition circuit synchronizing with each keyboard channel

and output to the WC terminals F1 ''w F3 . (Refer to page 73)
(2) Takes keyaddress data (V-a , N4 , BI 'w B3 : 5 bits) into from CLP and produces interpolation data (3 bits)

in accordance with the note range shown by the data.



9. Enable Terminal (E)
There are three kinds of WM 's, which memorize the different wave shape respectively, in the Orchestra tone

wave memory circuit. Each WM moves with the t:0'' level of it's IC E' terminal.

'''''''''

1Iii(: 'w llbk/l i

0 move :I
1 not move j

Moreover, the terminal V of each WM is controlled in compliance with
the tone selector of each keyboard so that the WM which memorizes the
suitable tone source can be functioned.

10. Wave Selecl Conlrol for Orchestra Tone Source

* The data (wave select data) to move three kinds of WM's (for Orchestra tone source, zs.x ..IQ . E I ) are
produced through the tone source wave select circuit (TPS 1 ''h' 3 C. board) prepared for each keyboard.

* The wave shape select data for each keyboard are detected synchronizing with the channel time of each key-
board by DS I and DS 11 circuits and fed out to WM Y terminal with this, WM can be controlled by tone se-
lector of each keyboard.

(Note) . Input terminal of VWM Wave select
C. board. ( D s 11 : Y M24200 B ) data

2. Actually, DS l is pro- !- - - - - - - - 3vlded with 12 pins. But 'cB Wave I I
here are only the pins 4 W  Memory j

el Iwhich concerns with tone jrj -F' circuit I wM 11 Isource wave select data 
s j. b'r' 12 * F, j (z.) Icontrol

. / .y. jThe block diagram is of PS 1
/ 6 W  1the model E-70. j/ 'T 1

UK orchestra / , UR, wave I7 D''I ject 1 Itone selector 
.r.t, se- x vone (rs / 1-u, T data Ij wu N - 1 lk' 

r e ua u: y 9 I-a .s;. 11 j r (a) 1- clllc u 
,ypI c. 1

- - koardj uRa / pR, T I j
/ 10 P7 I/ 1

tl L Tp I j/ ,
/t , I j

- z ' Gate control I jI
-K orchestra / j wu N - a
tone selector / y j -; (ju) j- jx yone 'L-J

r:ec:raovult 1. It , z?z 1177 117; I j-- s:: 1svp I , c.- Uoard) LRaN ueyboard ' - - * * -  - œ '
l

N , z o taz a

PK orchestra K 1 K eX
tone selector

-  p Tone Ff N Gate ControlOk
rje 4kaVC- - sy j c cuit p-I'FI N u j

. pj P 3 C..  oa-) pq y3 UR
a> s m

x
x à LRa s a ps ,

* 11 . Wave selectPRa data7 Ws:A  UK
R ! : JQ - - L K
R a '. JZ - - - P K

IFig. 1281
( D S I : Y M243004 )

Wave Shape Select Data Control by Data Selector

90



(The Principle of Data Selector Movement)
* The wave shape select data which conform with the tone selector are fed into the Data Selector in ac-
cordance with the keyboard.

* This Data Selector discriminates, by taking into the keyboard data (k-j , Kc), which keyboard tones are allo-
cated to which channels.

* Based upon the discrimination, from among the wave select data of each keyboard being input in advance,
it defects respective wave select data synchronizing with each channel time of cach keyboard.

(Example) When UK Clarinet tone selector button is
Input Output output select
terminal terminal wave (WM)K 

, K a
U : 0 1

W  1 0 D ,
PV 0 0
U a 0 1

U  1 0
N  0 0
W  0 1
EV 1 0 D a
p 0 o I (Fig

. 12a)3

(Note) Output becomes ti0'' only when the input is
tç0'' and with this state eaeh wave shape
(WM) is selected.

pressed.
W hen a UK tone selcctor button is press-
ed, the voltages of the terminals tJt , U2 ,
U3 are determined respectively through
UK wave shape select circuit (TPS 1. C.
board).
That is, in case of clarinet, since the
square wave is used as the tone source
respective terminals become as follows.
(.j = : ç j ' , jg = i é fj 5 ' jg :2c ç ç j. > '1 x , 'w-' 2 x' , w 3
Therefore, iç0'' is fed out from Dc termi-
nal during the channel time when key-
board data indicate the Upper Keyboard
(K1 = t60'' K = tt1 '') with this, the WM, 2
for square wave moves simultaneously
with the channel time.
ln the same manner, LK and PK moves
according to the setting condition of each
tone selector.

(Tone source wave shape for orchestra tones on model E-70)

U K L K

5awt00th wave

l D = B 0 'S )1

Square wave
( 'D-- = '' 0 '' )e Clarinet Bass Clarinet

Diapason . String Diapason . Bowed Bass
Electric Guitar . Funny 11 Funny 11

Piano . Jazz Guitar Piano *

( Fig. 130)



(Reference)
@ DS l (YM24300A) Terminal Explanation

16 15 14 13 12 11 10 9

x'f 2 VDD N C LEU U E L E P E D a

Y 5124300 A
( D S l )

.Lf 1 K : K e U L U s L a P a Vss

1 2 3 4 5 6 7 8
( Fig. 131)

Significance, Significance

f *891kHz

Keyboard Data Input
Term inal
(2 bits)

Power source (= - 15V)

not usedN C

not used

Power source (= 0V)

* DS 11 (YM24200B) Terminal Explanation

16 15 14 13 12 11 10 9

7z' 2 VDD N. (r N, c D 1 D a P 1 L e

Y M 24200 B
( D S 11 )

.1 1 K : K a U , L 1 P , U e VSS

1 2 3 4 5 6 7 8 ( Fig
. 1321



6 -  2 * C HANN EL D ISTRIBUTIO N C O NTRO L C IRC U IT

1. Point

(1) This circuit produces the control data (gate control data for S/H circuit) to distribute the tone source signals,
which are containe in respective c anne s, to eac ey oar .

(2) The movement of S/H circuit is controlled by the output control data and the number of possible tones to
sound afe limited to seven (7) in order the key pressed for both or either of UK and LK tones.

The diagram is of the model E-70. Tone source waveform
* Input terminal from WMVMS C

. boardn Output terminal
(for UK S/H)Time sharing control data

Time sharing tone source signal EYM20700D) 9 D
Hold signal for single tone s 16

4. P type MOS FET UG, 21 1
'= (turned on with - 15V) G & i S 2 15

UG z 2 4z : G a I ! 1I
U K I , ' j j îj I6 c MCA 

1 ' I l l IChannel occupation data tl 
,' l l ï l

l ' ' I s v 1 0#'
(YM243û0A1 UGz 15 7 G . -'rfrom 'C

CLP 5 (for LK S/H)
1)'E 12

5 9 D2 K 
1 s 16I z

Keyboard data I
-c 2, j lEEP 13 a j :D S I ' I G ,1 b 1

L K & P K I z ' I 1 t3 K z j I
MCA l z I I

10 ' 1 l l 1PE 6 y-. t z j ) l
z z l jLG

.z 15 I ' ll l l
I ,1 I S v l 0

PG 14 7 W
EP
3 (fOr PK S/H)

( Fig. 1331
1 D I s 2

(YM20700D) 3 (k @

(Note)

Basic Block Diagram for Channel Distribution Control Circuit (with S/H)

2. Basic Circuit Construction

( 1) Data ' Selector I (DS 1: YM24300A1
Produces the enable data to move MCA (prepared to each keyboard) circuit simultaneously with each
channel time.

(2) Multi Channel Asigner (MCA: YM20700D1
As a data to indicate the occupation condition of the 12 sound channels, this receives A1 data in order the
first-come basis up to 7 channels for each UK and LK and 1 ch for PK and fed out gate control data.

And also has the functions of tçupper ' plus ' Lower'' effect. *

(Note) * The MCA output data for UK and LK in this circuit are used for kcy voltage generation circuit to
controll VCF ' VCA and EG I circuit.

* The LSl of MCA haS the function of repeat effect.



3. MCA (YM20700D) Terminal Explanation

24 23 22 21 20 19 18 17 16 15 14 13

# 2 # 1 VDD UG, UGa UGa UG. UGs UGs UGz PG T-C
. (LG,) (LGz) (LGz) (LG4) (LGs) (LGs) (LGv)

Y 5120700 D
( M C A )

VsS BS FE DDF 'f Ti W, cc LT -R2 KO 'C
1 2 3 4 5 6 7 8 9 1û 11 12

Terminal Terminal
- - - - -:- - -- - - - - - Designation Significance - - - - -:- - - - - -- - - Desigllation Significance
Na : Code N(t : Code

: )
: l Master
; . : C
1 :
: Bit : () is opposite phase from %

2 : BS not used 23 ) .Z' 1 '
1 SELECTOR :. :

: PEDAI- or px channel E
3 ' PE nnable data input terminal 22 : VDD Power source (= -15v)
. ENABLE )l 

,

) DECAY : UG , GATE
: Decay finish data input t4 : DDF inal (from EG 1) 21 1 CONTROL
: FINISH DATA term : (1-c,) OA-I.A 1
: j : u G z: Enable data input termina :5 g V ENABLE foz ux (Lx) channel 20 J 2(LG

z)I :
E :uGchannel occupation - ex : a6 : A 1 data input terminal IS : 3
: ; (J.(;a): . cate control data
: DECAY ) UG 4 (chop data) output

7 C D 1 Decay data input terminal 18 J 4J DATA 
: (L()4) terminal for UK (tx).. : S/H circuit

E COUNTER : UGs
8 : C C 17 : 5:

'

! CLEAR : (LGs)
) DECAY : UGs
: D F 16 : '' 69 : :
: FINISH : (Lcs)
: REPEAT : UG: R

epeat speed oscillator : 710 : R S 15 : 7
s PEED clock input terminal (uG )) : 7

ë :KEY - ON Key-on data input terminal : GA'I-RJ coNq-aol
- Gate control data outputjj K o (fjom Rhythm Driver 14 f P G oxq'x terminal for PK S/H clrcuiti DATA Clrcuit) : 

nsox t-
': EG I clear data output 1: INITIAL

12 : r CLEAR terminal 13 : I C: : CLEAR
*

I Fig. 134)



4. Outline of the Movement for Channel Distribution Control Circuil

* MCA is provided for each keyboard (but that of LK and PK are built in the same IC .)
Each MCA moves only when it is in the corresponding keyboard channel time, according to the control of
enable data from DSI.

(1) MCA Movemen: Control with DS1

Keyboard data
from CLP

-  lsv 3 Fr McA for PK (not used)

DSI ( Y M24300 A )

*()'-: 12 5 r McA or UK
U

2 r  -d>
@Q
a . t. L E U 13 5 -f' MCA for LK

3 RV e:o
P

FE 10 3 p'z McA for px

4

U PLUS L

IFig. 135)

* DSI discriminates which keyboard tone is allocated to which channel time by using the keyboard data (K1 ,
Kz) sent from CLP with time sharing.

* Moreover, it feeds out the tç0'' level pulse ( 1sS) to the tenninals which complies with the code of each key-
board data by actuating gates based upon the discrimination.

* These output data are enable data to m ove each MCA.

IFig. 136)

DSI Input Terminal DSI Output Terminal

DSI Mqvement Input keyboard data code Enable data (1e0'9)
Condiyyj output terminal MCA totuj

. . j s) .- ---.-- -..-.- - ---- --- - --- -- -- (Note)i K' mov'e
. . . ()

11 keys OFF 1 l 1 Nothing Nothing ... .. 1 .A :

UK-ON 0 ! 1 U E MCA for UK
: ' a. n e terminal UL ofLK- ON 1 E 0 L E U MCA for LK osl is usually set to
: ç11'' within the IC.PK-ON 0 
: 0 P E . MCA for PK

* Like this, each MCA moves simultaneously with enable data
accordance with the keyboard data of each channel.

fed out from the terminals (U/, LEU, H ) in



(2) Outline of the MCA movement
* MCA receives Aj data from CLP through time sharing.
* Each keyboard MCA moves, with the DSI control, only when it is in corresponding keyboard channel

time.
* Moreover, the IC of UK-MCA is so constructed to take into X-1 data of channel time maximum 7 notes

the X- data allocated to UK channel time in order the keys depressed as long as keys are c'ontinu-among 1
ously depressed.

* Therefore the UK-MCA receives only the .X''I- data which is generated synchroning with each channel time
to which maximum 7 notes are allocated in order the keys depressed.

* These V1 data taken into are distributed to one of the seven output terminals without impairing each
channel time and fed out as S/H gate control data for a channel time of UK. (MCA for LK is quite the
same)

* A-f data are chopped (arranged in a certain wave form) and fed out with inversion.

(Example) MCA Input-output chart when exclusively IJK 1 1 keys are depressed.

Input (A, data)
Channel time

3456789 011 123156
l 1 k I 1 ! I 1 l I I k

'

! 1 1 k 1 I
L

' 

1 I L l 1 I k

' 

k

' 

k 1 k

' 

l 1k IiL ILk'L ILII' UG,
V û 0 0 0 0 9 0 0 0 0 1 0 0 0 0 0da x-k gc

: 1 2
l l

.* 1 p-  UGa
1 ys MCA

for UK UG4
1t0'' level is input synchro-njzing
with the input timing of A1 UGs
terminal bt0'' level.

U G s
x , ï

Keyboard data D S I U E E' UGz
(2 bits) x j .t(),.a A1

345 5789 01121234567 8

1 j I 1 I 1 1 j j j ( 1 j I I 1 ; 1 Il l 1 I (1st note
1 1 I 1 1 I j j I I ; 1 I channel time)I 
I I ; I , I 1 1 g j , j r ) ,
I I ) 1 i l , (2nd

j
, f

' 

I 1 1 1 j j I j j j j j j1 i 1 I ; j j 1 j i , j ; j j j j ; y

' 

j

'

l d

' 

f (

' 

I 7
I I l (3rd

:

' 

1 1 I . 1 L ' L L I I : l k 1 l :l ' I t

' 

I I I l ! I l I I , ' I
(4thl ! 1 I I J 1 l I I 1 I J I 1 I I( j l I ê j l f 1 l I f 1 I l! l I I

1 I I (SthI l l I ' : l I l i l I 1 I I i I i

'

k l 1 I , , l I I j 1 I 1 T

' 

I k

'

r . 1
J J 1 (6thl l , : ( j l l 1. l I I l f

' 

f

' 

I r

' 

I ,

'

I I t j I I 1 1 I 1 j(7th

l ! I I l j .1 l I 1 I l : I : ', : ;l 
I 1 1 . I . - $

Output (S/H gate control data)

except
for 1st channel.

(Fig. 137)

- -  - AN (j p' ( :lv () v )(Note) Output data
-  -  - - - ss 1. 'z ( a!s - j 5 v )

0 . 5p s

According to the order :he keys are pressed, out-
put data of each channel time and fed out from
smaller numbered terminals in order. .

*

(Reference) Assuming that the 3rd note key is released, the A1 data corresponding to the note (allocated
to 7th channel) are cleared and at the same time, the data corresponding to 8th note (allo-
cated to 6th channel) are newly took into and fed out from UGa terminal of MCA simul-
taneously with 6th channel time.



Example 2 MCA Input-output chart when the keys are pressed in order UK ' LK ' UK ' LK ' PK (Note UL = *$19)

Input (AI data)

Channel time 3 4 s 6 '; 8 9 1: !! ! l 2 z 4 5 6 7 8 9 la
- - * ' - ..

1 I l I I I I 1 1 1 I I l I 1 I l 1 II I I I l I j 1 I j I I I 1 , '

' 

I 1 I j ,1 I I 1 1 I I I 1 1 I l I 9 I I
- - - cv

01 0 10101 110 10101010 1
- 1.5V

I # I # #
UK UK PK LK LK
1st 2nd note 1st l 2ndnote note note ' noteLK LK I UK UK

1st 2nd 1$t 2nd
note note note note

Output (S/H Gate Control Data)
Channel timeOutput UK channels

eç0'' only at the in parallel
time of UK
channel

PQ r UGz

MCA UGa
for UK

K7 UGa

V data
(Output LK channels
in parallel)

LG,
çç0'' only at the MCA
time of LK for LK

LGachannel
L E U E

$ ((j 9: opjy at t/e
time of PK
channel. MCA

F'E FZ for PK P G

(Output PK channel)

t.1 4 5 6 7 8 9 11 12 1 2 3 4 5 6 7 8 9 0

j 1 I l I j l j 1 I 1 j I 1 1 l j j j I jl l 1 ! l l I 1 I 1 I 1
Channel time for 1st UK noteI I II I l I I I I j I l I 1 l l I I t I 1 I lI I I l I I I I I j I I ,

' 

j 1 I I l
j 

'( j j j Channel time for 2nd UK note
1 ! I l I I j 1 I I I I ) I j j I j j I jI I I 

I I 1 I I j ,l l 1 I I I . I
! 1 I l l I I I l I l Il I ! 1 l I 1 I 1 l l I 1 1 l l j I 1 lI I 1 1 j I I I I I l II I I I I I I I I I j l 1 I 1 I 1l I 1 I I I 1 I 1 l I l l I I j I I 'I 

I 1 I j 1l I 1 I l l I 1 I I I I j

' 

' I j j1 1 I I I I I I I l
j 
2 l 1, j I 1 l j I jl 

I I ! I I I 1 1l I I l 
1 I I I I ; I ! I l j j I I 1l I I I j

' 

I I l I j I j 1 j

' 

j j j j j II I 1 l I I I I I I j

' 

jI 1 I l I I I I I I I 1 I I I l I I j

'

I I I j I j 
j lI I I I I I j j I I I 1 1 j l j j j j

' 

jl 1 I I I
I I , . . r Channel time for 1st LK note' 

l I ! l l I I 1 2 l I I I I I l 'j 1!

' 

I j j j j j j

' 

I 1 1 I j jy j I I I I 
j j Channel time for 2nd LK note

l l I l I I I I l j I I ' I I I 1I I I 1 I l I I j II I I I I j I I I I I 1 I l 1 ; ; j j j II j I , j I I I I j I j l j

' 

I j 1 ! j jI I I I l I j I I j 1 1 I j I r

' 

j jl I I I' I I I l I !

' 

I I ! I I 1 l I 1 l I I j 11 I l l 1 l I I I I I I I l 1 l ( P K )
I I I 1 I 1 I I i 1 1 l 1 I 1 I ' ' l l I1 I l I ' Il 
I ! ! l 1 l I ! I !

' 

I ! I - I I l ! l I

( Fig. 1381

(Note) Output data
- - - .. () ', ( ckz () v )

-  - - -- - s. 1 '' ( zlv, - 15 v )

0 .5/zs

The Output are appeared from 1he smaller numbered terminals in order
without any f ree (empty) terminal such as, by Aeyeard. UG1 (LGI ) ->'
UGc .(LG2 ) ->' . . . . . . UG7 (LG, ) froin the channel time according to
:he order the keys are pressed.

* Since PK note is exclusivelly allocated to the 1st channel, PK MCA produces the S/H gate control data for
PK by moving itself simultaneously with the timing of 1st channel.
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(Referencel (Upper Plus Lower)
* The terminal UL of DSI can be it0'' by pushing the ûtupper ' plus ' Lower'' tablet switch on E-70.
. when the terminal turns to 't0'' enable data to the terminal LEU can be output only under the condition

that K1 = t60'' and Kc = 1ûl '' (UK-ON).
(Fig. 1391

DS I Movement Input Keyboard Data yxatjje oata t10'' output McA to movecondition -- --- -- - ------ -.---- --- ------ ---
çç0'') K z :, K a terminal(UL =

Al1 keys OFF . 1 ! nothing nothing nothing
UK-ON 0 : 1 UE . LEU MCACOrUK&LK

b mOVe at a time.
LK-ON 1 E 1 nothing nothing
PK-ON 0 i 0 PE MCA for PK

Therefore, by pressing IJK key, the two MCA for lJK and LK can move at a time. Consequently, the
Sample Hold circuits (S/H) for both UK and LK moves simultaneously and the tone source produced by
the depress UK key are added to each VCF of UK and LK so that the tone on UK as well as on LK can be
sounded at the same time.

(Example 3) MCA Input-output chart when 6%U plus L'' switch is turned on.

Press keys in order VK, LK, VK
(Output) S/H gate control data

:t0'' only at UK channel
channel

U E F UG1

MCAA 
, UGafor UK

- 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 UG
a

' I -' ' l I 2 i i i p , l E 1 ;

' 

2 : 2 l1 
. 
' I . k : . I , : t 1 , ! q , t 1I 1(-1
0 l 1-10 l 0 1 (-10 l 1--)0 1 1-10 1
t ! ! ! f

' 

I
UK LK UK UK LK UK
lst 1st 2nd 1st 1st 2nd ..z- LG z
note note note note nqte note A z

MCA Lc
fOr LK 2

LEU V LGa

ti (j $: yjj;r ato
UK channel

*

time 3 4 5 6 7 8 9 1 11 12 1 2 3 4 5 6

; I --1 I $
1 i . : .1 cjjannel tjme(
I l I 1 II I I l I for UK 1st note)
I I l 1 ,

l 1 1 (Channel time
1 I I 1 I ( for UK 2nd note)j 1 r

' 

1 , j
1 i 1 1 I II j 

I p I1 2 . .
1 : 2l 

I : .I 
i l I iI 1 1I I I
7 l l 1 I '
1 1 ' i I channel time(
I 2 I , I . for LK 1st time)
1 1 -1 1 l
1 : (Channel time2 l I 
! : for LK 2nd time)

?

' 

! I .1 1 I

('Fig. 1401



6 - 3 * SAM PLE HOLD (S/H) CIRCUIT

1. Poin't
* Carries out the gate control by making use of gate control data from MCA and sampling as well as holding the
tone source signals produced through time sharing for each sanding channel.

* The gates, 7 gates for UK, 7 gates for LK and l gate for PK are built in to distribute to each board VCF. VCA
circuit as a tone source corresponding to each keyboard.

Z (Note) czy : Time shared tone source signal
*  : Hold tone source signal for single tone
( P type MOS FET= '
'r (ON with - 15V)11 

I B . A

(for UK S/H)
9 D uy-1

9 S , 16 VCF. VcA,
WUG

z 1 G , UFa ux
1 S z 15 VCFa VCAZ

l OrchestraT- - l pUca 2 G z ;' x 
x 
x 

'
, :1 $ t $ toneMLA 1 I l w ,w , uFvfor VK l 

1 N# s v 10 VCF, VCA;j

' 

I

I ' T pUG
v 7 G .

(for LK S/H)
9 D I

.F,
# S z 16 VCF, VCA,

T, j
. p aLGz 1 G z

s 15 VcF'z VCAZ LKi z

I orchestraTx w l 1, lLGa 2 G z 'i xv I tone
I j 1 x. x l ,1
1 I x I j

.pMCA 1 1 -x- j ' () T vcs vcA,I S v 1 zfor LK l
l l T WLG
v 7 G v

PF PKMCA 
1 D # s 2 vcF VCA orchestra

for PK ''
.'f- @PG 3 G tone

(for PK S/H)

(Fig. 1411
*

2. The Basic Circuil is construcled wilh S/H Circuit prepared for each keyboard.
S/H Circuit for UK (YM20900A: with 7 gates)
S/H Circuit for LK (YM20900A: with 7 gates)
S/H Circuit for PK (TC4007P: with 1 gate)

+





5. The Outline of S/H Circuit Movement
* Up to maximum 12 keys of tones are allocated to each channel time and fed into the terminal D of S/H circuit
in a series through lz-tone time sharing.

* The IC of S/H Circuit for UK (or LK) is consisting of 7 gates circuit and respective gate movement can be con-
trolled by gate control data from UK (or LK) MCA.

* That is, since the gate control data from MCA are the data to control each gate simultaneously with each

channel time, each gate of S/H circuit can move independently synchronizing with the channel time to which a
tone source signal is allocated.

* Time shared tone source signal input into D terminal of S/H circuit is, therefore, fed out from the terminals SI
x ' S7 by each channel (fone).

* The output data are held by the outside capacitor C and are sent to single tone control VCF Circuit which is
provided for each tone source wave shape.

IExamplel lnput-output tone source wave shape for S/H circuit

v'e (jEi..,.,- j; j j
.,,.- r! ))p, h. x .e , ! jy.î). ) q( !.... ij), l t '':.... ; )? .k j b'--' 

,!r q.f tl.y j.,e. p ,)ElC ïLL' l ...,-. . y; @ )tj,) !..,-- tjr t ;. j j, ., j
.e. ,411 ! p )ill '$ jj j,ee jtr 'r ï!'' ytlë .r t

'-'' 44 t llil ryt ;/' q l'''' q) t; rjy y. . t)..A k

1 ys
(Time sharing)12Jts

6. Example S/H Circuit Movement
(1) ln the case two keys are pressed for only UK.

- - -  FH - --

( F ig. 1441
! - !12Jzs (to be held)

I 12/zs I - () . 5 V
1 JL u- :I 1-#:5V ,l 

, f wu- 2 v I f Om

-  2 . 5 V 3c h 5c s 3e h sclr-
t
,k rt i: f 1U1st note 2nd note U K U K

1 st note 2nd note

(Sampling voltage)

UFlS
.f #

3ch 3ch G l C k;UG, .
UFzS 

af #
5cb 5eh G a c grU Gz z

S z
MCA
for UK 1 Ga

Gate control data

(UK S/H)

k-lss-...j - j.sv
- 2 v ,a

(UK 1st note)
AZZ'Z'''? - a s v

- l . 5 V

(UK 2nd note)

Output wave is held.

(Fig. 1451 *
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(2) In the case keys are pressed in order UK, LK, UK.

Channel time

3 4 5 6 7 8 - - - - 3 4 5 5 7 - -

l I 1 1 l 1 I I I I I I j najI ' Time shared tone source s gl 
1 : I l I l Il I l I l j1

Iq (7 from WM
-  2 . 5 V ** O

I f f f t ! -UKLKUK 
UK LK UK

1st note 1st note 2nd note1st note 1st note 2nd note
Sampling (-2v)tav )(-1.5v)(-1v)(-1.5v) (ux s/H) 3 ' 5 6 7 --- 3 4 .5 6 7 8 --
voltage (-zv) I , , 1 I ,

! I 1 I 1 vlChannel time s UF'z j - v -1 lD ,
I3 4 5 6 7 8 - - - - 3 4 5 6 7 8 -- -  5 v 1 j I 1G

, #I 1 l 1 I j jUG: j ! s UFz i - 1 .5v II I I 1 l 2
' I I I i I 1

, i I
1 1 I 1 I l j -2.5* - 2 V
1 I I l G z I 4 ' '1 1UG

z I I 1 , 1 j 1
l 1 I I l ' I kI 1 lMCA I 11 l 1 I

l I I ' 1for UK l I I I II l I I l l I I
l l I l I l I 1I I ll I I l l I

I l 1 1l 1 I l I I I j ll 
1 1 1 1 j j1 I I 

I I l
I l l I t

' 

II 
l 1 j I lI l l 
l 1 (McA for LK)1 I t I . I !

l l $

' 

1 11 I l1 I 1 I l 0 v1 I I I o s LF1 - 1 5v1 j j 1 z .1 l ' l I (I 1 I I
I l l l I I I -2.5V
I 1 l 1 I G , ;.LG

, j s
1 l I ' I I 2MCA 1 l 1

f LK 1 l 1 l I l 1Or 
1 I l ! (; zl ! I , Output wave is held.l

I

Gate control data

IFig. 146)

*



6 -  4 * VC F . VCA C IRCU IT

1. The Oulline of VCF . VCA Circuit

* Tone color of the Orchestra tones can be created through this circuit.
Originally, natural musical instruments have their own voices by forming the different harmonics, of it's
change of attack and decay with time, and tone volume envelope. In this circuit, voltage controlled filter
(VCF) by which the filter function can be controlled with voltage and voltage controlled amplifier (VCA) by
which the tone volume can be controlled with voltage are used.
By m oving these circuits according to the tone selected, the more natural ochestra tones are produced.

Tone source signal
(Tone source
wave shape) I H . p . F HO I p . p . p L0 I u c a A

1 I HF 15 1 I = A A LF 10 3 ' *-' n 8
( I G00155) ( I G 00155) . ( I G00151) O

rchestra
tone

4 7 4 7 2

fc control Q control fc control Q control Amplitude control
voltage voltage voltage voltage Voltage

(Fig. 1471
Basic Construction of VCF ' VCA

* Basic Circuit Construction
( 1) Voltage ' Controlled ' Filter (VCF: IG 00155) .

By changing the control voltage , cut off frequency (fc) and resonance (Q) can be adjusted and the
overtones contained in tone source signal from S/H circuit are changeable.
Moreover, VCF circuit take following two filter actions in order.
* High Pass Filter (H'P'F) to pass the higher overtones than fc.
* Low Pass Filter (L'P'F) to pass the lower overtones than fc.

(2) Voltage . Controlled ' Amplifier (VCA: IG 00151)
By changing the control voltage, amplitude can be controlled.
In this circuit, amplitude is controlled by the envelope voltage from VCA-EG circuit.

The basic circuits are consisting of the above circuits and they are prepared for 7 circuits (7 tones) each
for UK and LK as well as 1 circuit ( 1 tone) for PK.

O PTone source signal H . Ia . y L. . I': . F' +  v c ,4 +(1st note) 
1 1 j.

l I I 1 # - O
utput signall I I 

1 p ../ orqyjjestra tone)(I 
j I l Jl I l . l #

i j I I *
1 1 I I
I I I *
I

Tone source signal H . p . F j
. . p . p- @ v c ,4 @(7th note) 7 

,p 7

IFig. 1481



2. VCF Circuil

VCF circuit produces an aiming tone color (signal contents) with the adjustment of overtones contained in
tone source signal.
(1) Principle of VCF

* Cut off frequency (fc)
Cut off frequency of VCF circuit is controlled by the voltage added to the 4th pin of the IC (IG U0155).
The lower of it's voltage, the higher the frequency becomes.

H . la . y' t- . p . F
lnput tone pass the overtones (Pass the overtones Output tone color(
source wave jajgjler than fc. lower than fc. wave shape .

fc control voltage fc control voltage

Voltage: lzigh c - Voltage: low Voltage: high - Voltage: 1ow
0 0'Yx Le v e l -ze- - - - - -Level -- -- -

-  a dB (dB) -10 - a dB j l l(dB) -10 l l l
I I : I1 I I l

-  29 l 1 -20 ll 
I l I I l

. l 1 - Overtones 1 l l = Overtones
f c '' (f c tf c ' f c'' tf c (f c ' .(High frequency) 

- (High frequency)
h fc is changed by cont

.rol voltage ? fc is changed by control voltage
(Frequency eharacteristics of vcF-HpFl (Frequ'ency characteristics of VCF--LPFJIFig. 1491

Therefore, by changing the cut off frequency control voltage (Vfc), overtones contained in tone source
signal can be varied and the tone color is changeable.

. Resonance (Q)
Resonance accentuates the peculiar overtone in it's amplitude.
Normally, musical instruments have their own resonance, of the same as their overtone contents.
This VCF circuit controls the Q with the voltage added to the 7th pin (Q terminal) of IC (lG 00155).
Therefore, in order to control the Q according to each tone color, preset voltage complying with the
tone color is added to each Q terminal of HPF and LPF from respective terminals HQ and LQ of orches-
tra tone setting circuit (TPR 1 -.v 3 C. board) which is controlled by tone selector.

(Reference)
Input signal 1 + I - I 16 Feed back input

N C 2 N C H F 15 HP output

fc adjustment 3 fc set g C , 14 Integral C addition
w t2
o ï

Vfc input 4 Wc > c B P 13 BP output

+ 15 V 5 + Vcc - VEE 12 - 15 V

Q adjustment 6 Q set C a 11 Integral C addition

VQ input 7 VQ L F 10 LP output

G N D 8 GND - 0 9 Q feed back

*

The VCF Circuit is adjusted that fc is
equal to 800 Hz when Vfc is -2.5V.
This voltage is refered to an imagi-
nary GND of VCF control voltage.

fc
Z

. 15kHz - - - - -- - - - -
l
l -0.5Vz' l OCT

800Hz - -- -- -- 1
l l
1 l

25H, l :
I l

-  2 . 5 V - 5 V Vfc



(2) Cut O'ff Frequency (fc) Control Voltage
As a voltage to control the cut off frequency of VCF circuit, the following control voltage is to each
IC (IG 00155) 4th pin through Mixing.

vcp,l c. board-- -1
(vclr3 c. board) I

L -- vcF2 C. board
l (vcF4 C. board)

L.P.F u ol H 0 1
1 15 1 10

(Note)Vfc Vfc
4 4

fo KV TP EG W BR KV TP EG W BR

'H & & & % 'B Q)
* 

.': .Q .'! .': > D'@ -d -d -d -8 I -8
.1; > > > > 8 >
* % z' 'C & -8 

.
x Q) 'Hm a a . a 

.a .t s .e 4S. z :3 g r 'a -d r:k 
> o s: 8 > ) a.9' ;x m lFig. 151

r: x m
: y i,
i'- a

* Standard Voltage (fo)

VCF 1, 2 C. board = for UK x 7
VCF3S 4 C. board = for LK x 7

for PK x 1

(Note)
H.P.F and L.P.F are provided
with 7 circuits each for UK
and LK as well as 1 circuit for
PK.

To the fo terminals of H'P'F . and L'P'F., presetvoltages according to each tone color selector are added
respectively.

The voltages are. fed out from Hf (for H'P'F) and Lf (for L'P'F) terminals of Orchestra tone setting
circuit which moves in com pliancc with tone color selector. Cut off frequency of VCF circuit is con-
trolled by each voltage accordingly.
That is, the harmonic contents (overtones) contained in the tone source signal is controlled in n ac-
cordance with the tone color selector and the preset voltage is added to compose the overtone structure
for each tone color.

(Note) Hfc . .0 
l-fc . .

Level -  -  -  -  -  -  -  -j -- 3(dB) 
! t
' 1 *1 .
j 1l
I 1

Hfc Lfc Overtone

fc of H.P.F circuit
fc of L.P.F circuit

1
Controlled by H'P'F
standard voltage

1
Controlled by L'P'F
standard voltage

(High frequency)

I Fig. 152)



* Key Voltage (KV)
Kej voltage moves cut off frequency of VCF circuit in accordance with the position (tone range) of key
depressed.
With this, an uniform overtone structure can be obtained toward any tone color and any tone range. (ln
other words, an identical tone color can be produced against any key.)
This key voltage is added to the KV terminal of VCF from the key voltage generation circuit (VCG C.
board) controlled by keyboard data, and fed out to the 4th pin of IC (lG 00155) after it has been mixed
with fo terminal standard voltage.

Key voltage (KV) moves with tone range Key voltage (KV) moves with tone range
1 - Kv = 1ow KV = high . 1 - Kv = lowKV = high

() - - - - - - () - -
.A- 3 (dB)

I j I iI 
. Leve) - jg j uv = . () . gv rr xv. - 3 , 2vLevel ' 10 I Kv - g . 8 $ ; j(dB) I(dB) Futer characîerisucs I' f Kv = -3.2v I I. Io , , jyjg. lsaj- 20 j I 20I I 1

I I k I
I k

' 

!l '
. --- 1 1 --

Overtone Overtone.Cut off frequency Cut off frequency (Hio frequeney) Cut Off frequency Cut off frequency uigh pequency)(
of C tone of C tone of C tone of C tone1 6 l . 6

Filter Characteristic
by VCF-HPF Voltage Control

Filter Characteristic
by VCF-LPF Voltage Control

* Envelope Voltage
Generally, the tone color of music instruments changes subtly at the moment the tone rises or decays.
Envelope voltage is prepared for the control voltage to get the change of tone color with time. Envelope
voltage is a time function of direct current voltage which follows the tonal locus from it's generation
until disappearance.

l l l l l l 1 ,11. k
Change of cut off(EG voltage)

( F i g . 1 54 l

When the envelope voltage shown in the above
figure is applied to the EG terminal as a VCF cut off
frequency control voltage, the characteristics of
VCF filter changes with it's cut off frequency in
accordance with the moment of key depressing,
during the key depressed or the state tone is decay-
ing with key releasing.
This voltage is produced by VCF-EGI circuit (VEG
C. board) which is controlled according to tone
color selector, and fed out to the EG terminal of
VCF circuit. (Refer to the item of EG)
Moreover, during the time the key is depressing,
Sustain level is set to -2.5 volt so as not to change
the tone color.

Key depressing . ' .
, o += a; j E)j m ;z '

- e *
+. x r:: ' . j ! y : è (. G)? (7 ( ; ,);rl;t7 ) '.)rt, Q I ,=. : .. ( 4 w f. .s . o(: o s

....... . y; ( r(). . (s:1yë s ..t .j) .jr pk .).() .' è ki. # r.. ik !j (( pg t.;, . .jyg(g; .. y:;;gjg k . ( v5X j .: ( . t;E î. m
Q . . . . . . ; , m wd.- , s ) r E .. += o o.
F- ? ':E Jtulj y . jocè tt &)j) .t) '!; (ê, ! .)5 .. ' 'ï'. . . yk'..'.;. .) ' .. . ;às .. ft kp) éi lr ; l.ï t. ,'l'dt vrt::s: ( ro

. o = .7$
g: r: >a
N o ça

.. . , = = .a.) ,; .! E j; j; o =' E 'EE.t) ;'')) .1 y' ï.j ),ë: ) f ,..37: '( .. 1lil tt;p f?rl-  .5cy6)).) Ety; y rzl7: rt . k k )( j, r ,1 ,Q >, : t . t o, .. .: . ..,.(. - =' G %o ca ..... o .,., txj
Key releasing O 'q3 = qn

. . ,. . QJ H (:)* E ' .Q x, E k ky ;,.. 1) a-  , , t r a( t . . >x u x., o( (y o .a

j ( . @......... ') ':'' ':... )) .0 t)..s..).) .. L

' 

. )

' 

E t

'

. E ' : q . : ,

' 

.

' 

. E . . '

'

. .

'

.

' 

1

* 

' . . E . .; j

' 

!

' 

.. .

' 

.. 1

* 

E . '

( Fig. 1551

(Note) This voltage is a negative voltage within the range of 0V max 'v -5V min which deffers
according to tone color.



* Transposition Voltage (TP)
To the terminal TP of VCF circuit, the voltage corresponding to the lever position is added from the
transposition circuit (TPS 1 -.v 3 C. board) which is controlled by transposition lever.
That is, cut off frequency of VCF circuit is controlled in accordance with the feet as the same as key
voltage since transposition lever is also an orchestra tone feet control lever.
This assures a tone color to have an uniform overtone structure even in any tone range.

* Bright Voltage (BR)
The voltage controlled by bright lever is fed into the terminal BR of VCF circuit.

' This bright lever, variable resistor with center click stop,
can change the BR terminal voltage of VCF circuit within
the range of -1 .7V 'w 3.3V centering -2.5V. Therefore,
cut off frequency of VCF circuit moves entirely based on
the fc determined by standard voltage etc. with bright con-1' 
trol lever, and the overtone contents which forms each tone

-  2 - 5 V fc color changes to be dark or to be dazzling
.

I F ig . 1 56)

% wN % x

' b r' -1 îl I l I î I î
l I l I î 1 îI ï l ! 1 îj I 1 1 j j jLeve I 1 I !. j

(dB) 1 l l l ï l l 1 îI t b I ï I bl I 11 l I 1 î I ï î
1 1 l I î I & t î
I 1 1 I % l * 1! ! : t l : = Overtone
fc '' < fc < fc ' fc '' < fc < fc ' (High frequency)

( Fig. 1 571

* Wah Voltage (W)
The voltage controlled by expression pedal is added to the terminal W of VCF circuit.
This voltage can be changed by moving the pedal from side to side.

Iwft Middle Right
N
N Nw
N 'z

Exp Pedal

exp Pedal Left *.--.+ Middle +---. Right

% terminal voltage - 1 g Nr - 2 . 5 V - 2 . 9 V

Cut off frequency f c'' f: f c r: f c'

Tone color ' soft Brilliant

IFig. 1581

Therefore, moving the pedal continually from side to side can change the cut off frequency of VCF
circuit continually and accordingly the wah-wah effect can be obtained.



3. The Outline of VCA Circuit Movement

* In general, tones of natural musical instruments have their own tone volume envelope (change of tone volume
level with time) peculiar to the musical instruments.
This tone volume envelope is also a very inportant function to form tone of each musical instrument. By
making use of the envelope voltage from VCA-EGI circuit, this VCA circuit adjusts the amplitude in order to
control the tone volume envelope according to the aiming orchestra tone.

(1) Principle of VCA Mixing
Buffer Amp.

-

op aj33K v c A@ 3 8 + 0UT
R ) t 1 G0015l )IN ( ! 27K

1 2 ( R a 1

/

! (Fig. 1s9)-w 15 - 15 Control voltagen ...5gx

(Basic Diagram of PK VCA Circuit)

* The amplitude level of VCA (lG 0015 1) is controlled by the voltage added to 2nd pin of the IC and
changed lineally to the control voltage.

* The above VCA circuit shows an example of the usage of PK VCA circuit in which the variable resistors
(B-50K) RI and Rc are adjusted, when the 2nd pin control voltage is IOV, so that the amplitude becomes
10dB (3 times). (Note: When control voltage is 0, the amplitude is also 0.)
Therefore, in PK VCA circuit, output voltage becomes 3V p-p at the maximum control voltage (2nd pin
voltage = 10V) when the input voltage is IV p-p.

@ Seven circuits (for seven tones) each are provided for UK and LK and moreover, the output from 7 circuits
are mixed one another respectively.
Therefore VCA circuit is adjusted in level with the value of Ra being set to 3.9n against each a note.

*

Buffer Amp

3 3 K r O P%. C A ou.r3 8 +
I N ( R ! ) ( I G 00 1 5 1 ) g jt3 .

1 2 t R 2 )

f from other VCA circuit- 155, (y trol voltage (remaining 6 tones)on
(Fig. 1601(Basic Diagram of UK ànd LK VCA Circuit)

In this case one of the amplitude of VCA circuit becomes 0.4V p-p output voltage at the maximum control
voltage (2nd pin = 10V) when input voltage is IV p-p.

*
(Reference)

I G00151
( V c A )

1 2 3 4 5 6 7 8
Control Control lnput NF terminal Output
voltage 1 voltage 2

/
-  1 5 %' f 1 5 V



(2) Movement of UK MCA circuit
v R a

Input signal B -50K Mixing Buffer
from vcF 1 -15V +15V Amp.
circuit for UK
(LO1 terminal s 4 6 6on vclrz -  v 1()ç) u v oc b

oard) opz '
V C A3 8 +

( I G00151) 5U I
+15V ;1 2 

cg
V R 1

( B - 50 K ) ,
680K

Envelope voltage - 15V
from VCA-EGI u A 1 as x 

z(VEG C. board) 
,- - 1
U K 1 560K 0W

Key voltage - '+)x$ 3from key voltage
&generation circuit 
v..x

(VCG C. board) .
(Note)(C

ontrol voltage inverter) 1 
. The circuit on

from other model E-70 is
VCA circuits shown here.

(6 circuits) 2. * : Input terminal cx c boardlv .(Fi 1621 fOr UK. n: Output terminalg. ? op: xJM4558o!,t

* VCA circuit for UK is provided with seven segment circuits for seven
tones and each VCA amplitude of these circuits is controlled by en-
velope voltage sent from VCF-EGI circuit. (VCA for LK is exactly
the same as this.)
Since the input envelope voltage is negative one from 0V max to -5V
min, VCA circuit can not move with this as it is.
Therefore, in this VCA circuit, the invertor moves with key voltage as
a standard voltage is used.
By inverting the input negative voltage (envelope voltage) the VCA
amplitude control m ovement can be effected.

* Envelope voltage is inverted based on the standard voltage which is divided from input key voltage by
two resistors', 560K. and 150K.

(Example of envelope voltage)

O V
- t

-  5 V - - -
I Fig. 1631

150 330 + 680OP
I output terminal = x x VK150 + 560 330 (Note) VA: Envelope voltage

VK: Key voltage
680 a-  v330

(Example of key voltage)q 0.65VK -2VA
This key voltage can become high as the key with high range is
depressed. (Refer to key voltage generation circuit.)
Therefore, as the key with high range is depressed, the voltage
of 2nd pin in VCA is getting low and the tone volume grows
down.

(Reference)
Since the key voltage generation circuit is not provided for PK orchestra tone, the 3rd pin of the OP amp
for PK VCA invertor is grounded to GND through the resistor 150K.
Therefore, the standard voltage is fixed to 0V and the amplification control is carried out following the en-
velope voltage. (This is regardless of the tone range)

C , - - Cs
-  0 . 8 V - 3 . 2 V



6-  5 * VCF . VCA C O NTRO L C IRC U IT

(VMS C. board) (VCFI C. board) (VCFZ C. board) (VCA C. board)
. s j ' j4 , ! L. jg j1. 1 ! 1Tone source wave 'form c . A Uv to(f rom wM) U

syl $ q H -; ' jF- j j L . P ' F $ j V -(x c rcuits) (x 7 circuits) (x 7 circuits) Level control
I ' F 7 I a H , , k!R u , Ulv CircuitBR

,..w  T$' TPF fo Q W TPF fo Q

'? 7 7 7 7 7
MCA - . . jv -. jv r j)(; , -- jra UI K , - U K afor UK - ' ' KV , - KVv EG , - EG? LIA 1 -- UA,

p (; ! -...w. t' G a wah
circuit

(VEG C. board)
1 'z ' 1 2

t l K , - U K 7
! VCF EGI 1 WCA EGI I(VCG C. bo d) (: 7 guzuits) (x ? Jircuits)

IJ c , - u G ,
Key address N '' Key voltage UFIL UFAT UF 2 Q 7 ASL UAAT UA2 Ddata PTFAL j ,.u ca . (VCG C . board)generation rem .

circuitA data au UFID
l

. for ATTACKU G 1 -. L G m AvDEC
Clock generatorr t tl.. j; G j ,

>

( .
FIL

Orchestra tone setting circuit

to 'Ds Iv .. t-lalz BR to ''Ds 11 ,, 1 - )a (TPS 1 (y . board)
TP1 ! TP?! TP,a Tpaa S T R ! R a G ,Transposition j.T e it Vtl l Selec tOne SOl1rC Bright jt ckt, f to kevel controlcontrol circ:jy voltage (;Wave S aPC t ol * clrcuitCFn :
select circuit czrcmt panel xjector .+ boaru selector priority circuit

B Ia B . B s B s M , - 51 ,s S , -. S , e

X I '- 2 I N 11 - 2 1 l 13RI -
.. 3 u p R

M mory with re $ -(1 ... . .. - 5 I j r. - -. . r .... r . 7 . .w. '.r .r . n
. , . - r. '- œ 1 - - 7 1 ' '- I I lq R t ! lN j l ( ) S I 1 j o j j, j rr j j j j; jj j j p yy ty .j. ; y . j zj u . g . . .y .. yy . uTI t ) )s I 1 6 1 2 1 6 8 1 2 l 6 8 .r u .. .. .. .. y) xil RI G H

PANEL

Tone color sele 'tor
' (TPX C. board) (Tpx c. board):

1 ' . i t. . h: )$ S i ' t ) b I ' o j, 0 y ' o j j y 
o
jy jj 4 zI l ( )5. i 1 l 6 8 4 1 6 8 1 l 6 8 4 21

UPR U 4 U s t' s U 4 U o U e
to level control

PAXEI- 'j- 'h, d circuit(PRC C
. board)

U ! t.' a U z U 4 t; s IJ e L: P R

Preset selector data generation
circuit

S, S2 Sa S. Ss ss C UP C

l

+ '
'j .' .' s . vy k. 3 4. ' tw ' 6.

K . !$
Piston button

15

(Basic Block Diagram for VCF ' VCA Conlrol Circuil on UK) IFig. 1641



1. Key Voltage Generation Circuit

(1) Key voltage generation circuit is composed of the following circuits.
* Key Volt Memory (KVM: YM23301C)
Memorizes in advance the key voltay

-es complying the 6 1 notes (C 1 .x. C6 ) and output the voltaye in ac-
cordance with the key address data (Nl x' 1-3 : 7 bits) corresponding to the key name.

* Sample Hold (S/H: YM20900A)
Of the key voltages fed into through time sharing, receives key voltage up to maximum 7 channels (for 7
tones) and hold them after distributing to each channel.

< 9 XV

Key address data t B A611)
(7 bits) 2 3.  K V M x 7 j; . A16 

Iu ( Y M 23301 C )<

Channel
12 1(occupation A-i

I L I H 9 Ddata Uxz4 6 S 
! 16

U G ,-0. 8V -3 2v l G ! W o ycj-a
vcA.Gate control data

Standard voltage (from UK MCA) S . 9
adjustment e n @ UK;(Regulator) U G v ' <' 7

- lûV

(Note) 1 . The circuit on model E-70 is shown here. D LK'
S ! 162

. . : Input terminal VCG C
. board LG , I G L K lII +ID : Ol1tP tlt terminal 

/ 
' s ' H toe vcy' &

G
y . zx
a t
.
e c
y 
o
w
n t
=r o/ xd t t a j V C A .(**v'*'' r'n m v'nl I s 9

7 G a LxvL G 
. @

( Fig. 1651
(Block Diagram of Key Voltage Generation Circuit)

@ Reference

16 15 11 13 12 11 10 9

V Na Na N,Ba Ba B1 N4

Y M 23301 C
( K V M )

,z' 1 .e' 2 VDI) I H M l L X Vss

1 2 3 4 5 6 7 8

N (; 111
h jgig. 166)#

-  15 D



(2) The outline of key voltage generation circuit movement.
KVM 'divides in advance the voltage between the terminal Iu and lI

. 
into 6 1 voltages equally. These divided

sampling voltages can be fed out in accordance with '/-bit code àata input into Nl 'v' B3 terminals.

( K V M )
p.-- 6 1 division ---1

-  0 . 8 V - 3 . 2 V
I L I H (UK S/H)

- - -  - - - - - - - - ( jj A s j j )
D uK

j '- - - - - - - s A S 
,x xI N x W

c c x - - - - - - - - - -.c o : * x, ' x
A data I N x sl ( ',r Gate control section

U K 7

L- U G , - G v
U G ,

( 7 b l t )
z' k Gate controlxey address data 

.
,' data (7 bits)

to I-K s/H t,(;-

(Fig. 1671

Key address data (N j 'w B3 : 7 bits) which indicates the key name depressed are fed into the terminals N1 'v'
Ba of KVM in the key voltage generation circuit simultaneously with the channel time corresponding to
each key.
Therefore, the sampling voltage corresponding to the key depressed is output to X terminal through time
sharing synchronizing with each channel time.
That is, this means the key voltage is detected.
In this manner, the key voltage is fed out to S/H circuit.
Two S/H circuits are provided for UK and LK each so that the key voltage, which is time shared by the gate
control data from be forementioned MCA of each keyboard, are distributed by each channel and held.
By depressing a key, therefore, the key voltage (DC) can be produced according to the key.

KEY Name C 1 ' ' - - - - - - - C s
Output voltage -0 . 8 V - - - ' - ' - ' - - 3 . 2 V

(Fig. 1681

*



2. Envelope Generalor l (EGI )
* EGI produces the envelope voltage which changes with the passing of time from attack until decay of the
orchestra tone.
This EGl is composed of the following two circuits.
o VCF-EGI (YM20800G)
Generates envelope voltage which control VCF cut off frequency.

o VCA-EGI (YM20800G)
Generates envelope voltage to be added to VCA as an envelope control voltage for orchestra tone.

And also it is provided with seven circuits each for UK and LK as well as one circuit for PK.

(1) YM20800G (EGl) Terminal Explanation

16 15 14 13 12 11 10 9

VDD ,z' 1 ,z' 2 -4j- A 1 D , DDF 2 DC

YM20800G
( E G I )

OUT A L S L I L 1 DC DAC A C Vss

1 2 3 4 5 6 7 8
(Fig. 169)

Terminal Terminal
- - - ---t--- - - --- Designation Significance -- - - -r- - - --- - - - Designation Significance
A  ': Code M . 

': Code
1 :: 0UT OUT PUT Envelope voltage output 16 J

: VDD Power source - 15 V
) L ATTACK Attack level voltage input 15 : V 1 Master clock f #891kHz2 . A t-svy:l- :

:1 s L SUSTAIN sustain level voltage input 14 : 
.
Z' 2 ?? (4j is opposite phase from 4a )3 : t-svs:t- .

4 : I L 'NITIAL Initial level voltage input 13 : 'C CLEAR EGI movenlent clear input (from McA)usvst- :i
1 ''t DECAY i lock pulse input 12 : A Sound data inpl!t from key5 ! 1 DC ct

-ocx lst decay t me c : : on until (jecay fmjsh (from McA)
: DAMP D lock pulse input 11 : D DECAY Decay data input from key6 : DAC ct

-ocx ump c : 1 OA-I-A of'f untg decay finish
7 : A C ATTACK Attack time clock pulse input 10 8 DDF PPIEXCAY Decay finish data output (to MCA). ct-ocx Isu

: : a pa oscav z jj (jecay tjm, cjxk pujxspu!8 : Vss Power source 0 V 9 : 2 DC cuocx n

(Reference) One of the MCA output gate control data (UGI 'v UG7 for UK) is input into the terminal.
A1 (12th pin) of each EGI during the time from key-on until decay finish.
That is, in this EGI circuit, gate control output from MCA are used as key-on data corre-
sponding to each key and EGI (provided wijh 7. circuits for each keyboard) is moved one by
one in accordance with each key.



Voltage
(2) Principle of EGI Movement

4 2 3
I L h L S L

( 1 28 uivision) (256 division) (256 division)

0UT
l output

cCounter clear data 13 G te control counter sectiona
from MCA
MCA output data
(Key-on slgnal) 12 A, Take-in clock value ( Fig. 170)

itching Section detector)T SWDecay Start data m
from CLP
(Key off data)

Ac lDC 29C DAC TRXF
7 5 9 6 10

oecay finish data
P'I'JlkK 211c% ''' t/o'trn 221'k to MCA
t f 1 1 tNOtel VCO used withBA617

Voltage (DC) according to tone color

according to tone color

tBlock Diagram of EGl IC)

* Within the IC of EGI, there are numerous gates to divide finely between two terminals such as 128 di-
vision for between terminals II

- 
and Aj

.
, 256 division for between terminals As and SI- and 256 division

for between terminals SI
- 
and Ic .

They are used to get numbers of voltages to be an oscillation width for each moment when the aiming
envelope voltage wave is finely divided along with the time axis. Also, the gate control counter section
counts the clock pulse of clock generator, which is accepted from take-in clock switching section, from 0
up to 639 in order, and at the same time it controls the movement of each gate in accordance with the
count state.
That is, gates between each terminals moves in order according to the number of pulse count of gate
control counter and consequently the envelope voltage wave is formed by each sampling voltage.
Moreover, take-in clock switching section accepts one of the clock pulse of four clock generators shown
in the above diagram based on the following condition and feeds out it to the gate control counter.

Clock acceptance condition Take-in Pulse
clock

. R ference) generator CotlntA
j Terminal D1 nrminal ( e

The moment from key-on until pulse count up to 127. Attack Clock CK 0 .. 127

Automatically switches the clock when the pulse count reaches 127. 1st Decay ClockK 128 'w 383
W hen key is off after 1st decay. 2nd Decay Clockt 384 'v 639

ç ç () :3
When key is off during 1st decay Damp Clock K .-- 383

IFig. 1711

(Note) Aj terminal of each EGI is connected to a chop data output terminal of MCA circuit. The level
1i1 '' data is, therefore, input into the terminal Al of an EçI only when it is corresponding to the
channel time of the very key during the period from the beginning until final portion of a sound.
Moreover, the time shared data from CLP circuit are input into the terminal D1 during the time
from key-off until decay finish. Therefore, when more than 2 keys are depressed though m ore
than 2 tones (2 channels) of data are fed into the same EGI, each EGI detects only the D1 data of
the channel which synchronizes with the channel time of the data fed into A1 terminal.



Example of movement when only one key on UK is pressed.
* As the pulse data it 1 '' (% -15V) is fed out to the terminal UGl of UK MCA circuit synchronizing with
the 3rd channel time to which the key is allocated only during the time from key-on until decay
finish, the Aj terminal of EGl corresponding to the UGl terminal can be on çf 1 '' level accordingly.

U G 1 A , ( E G I )

3ch 3ch 3ch( My oCr Au oc iwr c u i t j u (; z g y ( s o j j
E E

: C
! A ( E G j )U G 7 ,

(Fig. 1721

* EGI takes into the clock pulse from Attack Clock Generator as soon as the çû1 '' level data is added to the
Al terminal.
The attack clock pulse is counted from 0 up to 127 and at the same time gates between the terminals IL
and AL are activated in accordance with the number of pulse count.
The read-out time of the voltége between IL and AL is, therefore, determined by the clock pulse width

(frequency) of the Attack Clock Generator. (Attack Time)

* As soon as the EGl counts the attack clock pulse up to 127 (i.e., it output the voltage at AL terminal) it
switches the accepted clock to the clock pulse of 1st Decay Clock Generator automatically. Each
sampling voltage between the terminal AL and SL can be read out by successively counting the clock
pulse from 1 28 up to 383.
Therefore, the read-out time of the voltage between AL and SL is determined by the clock width
(Frequency) of the 1st Decay Clock Generator. ( 1st Decay Time)

* When the number of pulse count reaches 383 (i.e., SL terminal voltage is output) it stops to accept the
clock pulse immedicately and feeds out the SL terminal voltage continuously as long as the key is press-
ed. (Sustain Time)

* When the key is released, the time shared decay data (b7 = ç10'' level) from CLP is fed into the terminal
Dj of EGI during the time from key-off until the tone dies. away. EGI takes into the clock pulse from
2nd Decay Clock Generator as soon as the D1 data, which synchronizes with the channel time of input
data, is fed in the terminal Al and reads out the sampling voltages between SL and AL by counting the
clock pulse from 384 up to 639 in succession.
Therefore, the read-out time of the voltage between SL and AL is determined by the clock pulse width
(frequency) of 2nd Decay Clock Generator. (2nd Decay Time)

+ '

* When the coun! value reaches 639, the EGI output the pulse data 1ç0'' level from DDF terminal to MCA
circuit simultaneously with the keys sound channel (in this case it is 3rd channel.) With the reception
of this data, MCA circuit discriminates the decay finish and output the counter clear data tç0'' level to -P-
terminal of EGI again to clear the EGI counter. Thus, the counter is cleared and al1 is returned to the
first state.



(Example of Output)

0 N 0 F F Decaying
N w N >

w w w
K E Y 'M -- --.-.

1 l l d '
I '1 j I 1 As (;j ''1 1 $

A1 terrnin al

I I 1 j ) NA #'(!I I I - - -

I l
j I AN gg 'zI '

'

D I terminal j I 1 : ,s () ,,1 ! l l - -
I '1 1 I e 1. '.,, 1 .DDF terminal l 

,I j 1 j..j ..., ... ,S.S j.!k ',1 '
1 

'
1 1. 11 e ''1 ,,

(E: t () r lz, i lz :tl ' 1 ! : --,I I
I I 1 I II I 1 I 1
l I 1 1 IIL terminal I 1 1
1 l I Ivoltage d I 

1 1I ; 1 j j
l j I I I
ll l I l ITo be set 1 j I lI

according 1 I I l ISL terminal 
-- -- - r- - - - - -1-- - - -- Ito tone 

Ivoltage l I I lcolor I I 1 I I
I I l lI
l 1 I l1

1 I l 1 l
i I 1 ll 
l I , jAL terminal

. -  -  -  c - - - - - j , jvoltage I I j I
I I
I I . l l

I jTake-in clock * l Ac I 1 Dc j I 2 I)c
l I . 1 II I I1 l
I I I 1 jI I 1l 

ICounting state * ' 
- - - - - - - - 1aI y - - - - --. gj a :$j a - - - - - - - -- - - - - - - - - . -6y:0

(Fig. 1731

.* Moreover, when the key is released during the 1st Decay Time, EGI takes into clock pulse of Damp
Clock Generator in place of 1st Decay Clock at that time, and count the clock pulse successively up to
383.

ON 0 FF

KEY

*

! Fig. 1741



@ Example of VCA-EGI
The output voltage of VCA-EGI controls tone volume envelope for orchestra tone.
Since the voltages of the terminals IL and AL are fixed in this VCA-EGI, SL terminal voltage' becomes
the voltage according to the tone color selector.
That is, peak value of 'orchestra tone volume is fixed to a rated value so that only the tone volume level
of the sustaining time is variable.
Each clock frequency is determined by tone color, but the Damp Clock, when the key is released during
1st Decay Time, can be determined by the tone color at that time.
Sustaining tone: uses 1st Decay Clock for Damp Clock
Decaying tone: uses 2nd Decay Clock for Damp Clock

To remaining U G 7
6 bits 6VCA-EGI for UK u G a MCA circuit for UK

U G 1 DDF UCc

from
NX G L P *U G ! DDF UCC

12 11 10 13
A , D 1 DDF C

Counter 0 - - -- -.127 -- - - - 383 383--- - - - -- -- - 5a9 ( 0 )
' 

1 14 I L - - - - - - - j' - - - -j- - - - - - - - - - - -j - - - - - - - l
I I I I j
I 1 I I I

' I 1 1l I
I I 1 I l

UASL I I I ll
x. . - 3 s L - - - -1- - -t - - - j - - - - l OUT 1 =- to VCA circuitI I I1 l I I

1 I 1
I I I 1I I 1 1 I
1 1 I 1

-  5 V 2 A L- - - - - 4. - -- - - - - I I j
I 1

ATTACK .1 1st DICCAY l 2nd DECAY I (NOte) * Voltage to be set
IMy: ' TIME l TIME according to toneT 1

f) color is added.Ac 1 Dc DAc 2 c
7 5 6 9 (xote) Added from orchestra

setting circuit.

DAMF CLOCK SwITCHING jjjn(Note) Clock switc gCIRCUIT circuit

VAAT VAID vA2D
UP

ATTAC 2 nd DECAY DAc
CLOCK -15 CLOCK

1 st DECAYGENERATOR GENERATOR

t t cl-oclt # 1st oc . 2nd Dc
'X. X. G ENE RATOR X. '

tt0'' is input only when @ @
tone color is decayin'
tone (parcussive tone).
(from PRS 1 C. boardj

*

VA2D
(Fig. 1751 VAID

- 15 U P



* Example of VCF-EGI output
The VCF-EGI output voltage changes the VCF filter characteristics (cut off frequency) following the
key action.
Therefore, the SL terminal is fixed to -2.5V so as not to change the tone color during sustain time.
Stillmore, Damp Clock is used together with 1st Decay Clock.

To remaining UG7
UCF-EGI for UK 6 bits 6 jt for UKUG2 MCA circu

' UG 1 D'DT UCC

from from DDF of
''CLPN. m. VCA-EGI p-c-cUG1

12 11 10 13
A1 -51 X  C

X.. = 4 IL---- ----yt I ' ' l1 
I IINITIAL I : 1 1

LEVEL I I I I! l 
I I I

l - - -I- - - 11 ou'r 1 - to vcF circuit-2.sv 3 sL-- -
l 1I ; I 1 lATTACK 

II 1 ILEVEL 
jUFAL j I I I Ix, . ..-..>  2 A 1. - - - 4 - - - -, - - ; 1 ;I

A TACK! 1st DE AY ! 2nd DECAY l
TIME l TIME .1 TIME II , I
AC 1DC DAC 2DC
7 5 6 9

UFAC UFID UF2D

ATTACK 1st DECAY 2nd DECAY
CLOCK cLocK CLOCK
GENERATOR GENERATOR GENERATOR

l l l
X X >

IFig. 1761 (Note) * DC voltage determined in accordance
with tone color selectot is sent out
from orchestra setting circuit.

(Note) Output voltage wave form differs açcording to the tone color, because the voltage among the
terminals IL, AL and SL, and the voltage to set each clock are produced by orchestra tone selector
circuit respectively in accordance with the tone color. (Refèr to next page)



3. Orcheslra Tone Setting Circuil
This circuit produces the voltage to control both cut off frequency and resource of VCF, each level voltage for

EGI, and the voltage to determine clock generator frequency according to the tone selector.

(Note) They are built in mode E-70 as follows.
lJK Tone Selector Circuit (for 18 tone colofs) . . . . . . . TPR 1 , 2 C . board
LK Tone Selector Circuit (for 12 tone colors) . . . . . . . TPR 3 C. board
PK Tone Selector Circuit (for 12 tone colors) . . . . . . . TPR 4 C. board

(Note) By pressing the tone color selector, çç0'' (-1 5V) is added to the terminal only corresponding
to the input terminal of the tone color.
Each control voltage is obtained by dividing this voltage.

(1) Each control voltage according to the UK tone color selector (TPRI C. board & TPRZ C. board)

Output
Tone color 

jspu! FAC F1C F2C AAC A1C A2C Lf Hf QL QH l A S

FLUTE 1 6.00 6.40 15.0 5.44 0.67 5.70 2.01 0.26 2.36 4.59 1.51 2.63 4.66

CLARINET 2 7.33 12.01 15.0 5.70 0.67 2.75 3.25 1.06 2.77 3.42 2.12 2.76 4.66 Y
TROM' 3 8 97 15

.0 15.0 6.41 0.67 4.13 2.84 0.28 2.38 4.45 2.07 2.62 4.66 <BONE '

JTRUMPET 4 8
.69 15.0 15.0 6.41 0.67 4.13 3.18 0.26 2.21 4.34 2.36 2.94 4.66

POST - ' '5 8
.38 15.9 15.0 4.39 4.386 2.75 3.43 1..74 2.49 3.43 1.94 3.12 4.66HORN

SAXO-puoxs 6 0.67 15.0 12.6 7.33 0.67 7.71 3.86 0.26 3.33 0 2.44 2.02 4.66

Output
Tone color FAC FIC F2C AAC A1C A2C Lfo Hfo LQ HQ FIL FAL ASLInput

OBOE 1 10.4 11.57 15 6.01 1.07 4.13 3.81 3.45 1.36 3.79 2.14 2.62 4.65
KINURA 2 12.2 12.77 15 5.44 0.67 4.86 6.13 3.83 0 2.85 2.50 2.50 4.64

VIOLIN 3 15 15 15 6.67 1.93 3.86 6.83 1.51 4.49 1.58 2.45 2.49 4.65

STRING 4 15 9.46 15 6.41 2.17 5.16 6.83 2.66 2.38 4.58 2.44 2.60 4.65

PIANO 5 0.67 15 6.41 0.67 11.3 8.04 2.10 0.63 2.56 2.23 0 3.94 0.28 :
KARPSI' 6 g 67 12

.6 15 0.67 11.2g g.c4 4.g2 2.61 2.17 4.58 2.g3 2.
70 0.43 U

CHORD ' ;
JASS 7 c 67 12

.4 15 0.67 12.60 0.67 2.12 0.65 3.84 4.58 1.19 3.ga o :GUITAR '
ELSCTRIC g p 67 11 28 15 g

.67 12.60 :.67 2.g9 1.7g 1.17 g.9y p.gg g.g7 0GUITAR . '

BAxlo 9 0.67 15 15 1.98 8.99 8.04 1.71 0.98 1.78 2.06 0.68 4.67 0.44

HARP 10 0.67 2.75 15 0.67 12.77 12.02 2.33 0.26 3.61 1.59 1.68 3.51 0.35
FUN N Y 11 lc 1 12

.6 15 2.75 1.41 g.c4 3.67 1.75 1.40 1.62 0 3.92 4.65I *

FU N NY 12 15 15 15 1
.4a 0.67 p.ga 3.33 1.19 1.34 1.52 1.76 4.67 4.6511

Unit ( - v )

IFig. 1771



(2) Each control voltage according to LK tone color selector (TPR3 C. board)

Output
Tone color o FAC F1C F2C AAC A1C A2C Lfo Hfo LQ HQ FIL FAL ASLl rt 1)
FULTE 1 3.86 2.05 15 6.91 2.41 2.75 2.13 0.26 2.41 4.52 2.22 2.63 4.65

DIAPASON 2 5.16 2.97 15 5.16 0.97 3.53 3.12 1.30 2.50 3.25 1.59 2.27 4.65

TROM- a 8 97 15 15 4 13 3
.53 3.38 3.09 0.36 2.19 4.52 2.02 2.65 4.64BONE ' '

HORN 4 8.38 12.01 15 5.44 5.16 3.53 2.63 2.13 2.33 2.07 1.05 2.58 4.13

CELLO 5 8.38 15 15 5.70 2.97 3.86 5.49 0.86 4.81 4.79 2.20 2.77 4.65

STRING 6 8.28 15 15 6.41 0.67 4.99 6.83 2.01 2.63 3.76 2.02 3.05 4.65

PIANO 7 0.67 15 6.41 0.67 11.3 8.04 2.10 0.63 2.56 2.23 ù 3.04 0.28

HARP 8 0.67 2.05 15 0.67 12.6 11.8 2.79 1.49 3.45 2.68 1.45 2.99 0

GUITAR 9 1.82 5.16 15 0.67 11.8 1.23 3.55 1.06 2.57 2.37 2.36 2.79 0.21
ELECTRIC
GUTAR 10 0.67 5.16 15 0.67 12.6 6.67 3.05 1.17 2.76 4.55 2.46 2.83 0.06

FUNNY 12 0 3 5a 15 :
.67 c 67 6.41 4.51 3.32 c.52 a.ag c.92 2.3g 4.6511 . . .I

FUNNY 12 11 81 9 jg 15 0
.67 j 39 5.16 4.82 2.45 0.pg 0.07 1.01 g.a1 4.6511 * * *

Unit ( - V )
(Fig. 178)

(3) Each control voltage according to PK tone color selector (TPRZ) C. board)

Output
Tone color uput FAC F1C F2C AAC A1C A2C Lfo Hfo LQ HQ ' FIL FAL ASL

DIAPASON 1 1.93 0.67 15 8.69 0.67 7.02 3.14 0.06 4.19 5.02 2.31 2.59 4.65

BASS 2 s 86 12 g 15 g
.g7 :.67 5.44 3.68 c.04 5.03 5.c1 2.42 2.52 4.65CLARNET ' '

TUBA 3 8.69 10.4 15 7.33 0.67 6.67 2.70 0.48 3.43 2.58 1.58 3.41 4.65
TROM- 4 8 3g 12 4 15 g

.gg 0.67 6.41 a.15 2.13 2.82 3.17 2.17 a.2g 4.65BONE ' '

BOWFD 5 0
.67 15 15 6.67 2.55 0.67 3.98 0.19 5.03 5.02 2.21 2.63 1.65BAss

STRING 6 c 6y 5 yg 15 p
.6y j1.? g.04 2.1: 1.5g :.14 :.62 1.g9 2.94 gBASS ' '

PIANO 7 0.67 9.46 15 1.83 11.3 9.46 2.43 1.22 4.19 4.24 0.45 3.47 0.26
HARPSl.
cuoRo 8 0.67 15 15 0.67 11.6 8.04 6.90 2.40 1.68 2.89 1.59 2.96 0

BAss 1 vy z 5: g c: l
.jy a.4g 0GUTAR I 9 0.67 5.16 15 1.76 11.8 6.67 3.55 . . .

BISS 10 O 67 4.62 15 1.76 12.6 6.67 3.43 0.05 3.69 5.02 2.38 4.67 0GLTAR 11 '
FUNNYI 11 0.67 7.33 15 7.33 0.67 9.68 3.63 2.22 1.48 2.05 1.31 4.67 4.65
FUNNY11 12 15 15 15 1.76 0.67 9.68 4.24 3.05 3.21 2.99 0 4.41 4.65

Unit ( - Y )
(Fig. 1791



4. Clock Generalor for EG I

The Clock Generator is the voltage controlled oscillator used with BA617 to determine the time required to
read out EGI output voltage wave form .
(Example of the circuit for Attack Clock Generator for UK EGI)

B -2K
VR3

2
B100K

Voltage according to vR4 sa6ly 6 VFAT
the tone color -

1r-

UFAC VC0 (j

;
(Fig. 1801

Clock-pulse for
Attack Time

+T+
Depends upon the
oscillation frequency
in propotion to the
input voltage.

* The higher the voltage is input into the control voltage input terminal (UFAC), the higher the oscillation
frequency becomes.

(Reference) Oscillation frequency of each clock generator is adjusted as follows with the variable
resistors such as B-100Kn on the 1 pin of BA6 17 is adjusted when the control terminal is
in VSS (0V) while B-2Kn on 2 pin terminal is adjusted when the control terminal is in
- 1 5V.

Control terminal voltageCLOCK GENERATOR Output terminal Control terminal
-  15V Vss

For 1JK VCF ATTACK U F A T U F A C 115 HZ 80 KHZ

?, 1st DECAY U F 1 D U F 1 C 30 40
31 2nd DECAY U F 2 D U F 2 C 30 40

For UK VCA ATTACK U A A T U A A C 115 80

?? 1st DECAY U A 1 D U A 1 C 30 40
31 2nd DECAY U A 2 D U A 2 C 25 40

For LK VCF ATTACK 1- F A T 1. F A C 115 80
/, 1st DECAY 1. F 1 D 1. F 1 C 30 40
p 2nd DECAY Iu F 2 D lu F 2 C 30 40

For LK VCA ATTACK 1. A A T 1. A A C 115 80

?/ 1st DECAY lu A 1 D 1. A 1 C 30 40
?? 2nd DECAY 1- A 2 D lu A 2 C 25 40

For PK VCF ATTACK P F A T P F A C 115 80

?/ 1st DECAY P F 1 D P F 1 C 39 40
For PK VCF 2nd DECAY P F 2 D - 30

*

For PK VCA ATTACK P A A T P A A C 115 80
12 1st DECAY P A 1 D P A 1 C 30 40

,, 2nd DECAY P A 2 D P A 2 C 40 40

IFig. 1811


