I. OUTLINE

1 @ OUTLINE OF CIRCUIT 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 System (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.. string-like sound) that can be produced, therefore the
system is used for special Electone (Model F-1).
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2. Filter System

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.
In this way a large number of tones could 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 all the tones with one kind of sound source. (Refer to Figure
3) Because the overtones contained in the sound signals are fixed 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. ¢

e Conventional electronic organs 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
Wwaves, 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.
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2 ® PRINCIPLES OF GENERATION OF SOUND
SOURCE SIGNAL (WAVE 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 moment when the oscillation width can be read as a direct current value. As this direct
current successively changes, a single sine wave is formed.

Example 1
In the case sine wave with maximum 6V of amplitude is divided on time axis:
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Therefore, here a fine division has been prepared in advance between the two voltages as the momentary
oscillation width voltage for the sound source wave pattern. To obtain the desired wave pattern from this
divided voltage, read every 12uS in the order the sampled voltage. The oscillation width will gradually change,
and as a result a single wave pattern will form.

[Example 2] 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 I; and
I; is finely divided so that the wave patterns will be of the respective sampling oscillation width value at the
time of time sharing. Each sampling point, thus, can be obtained as desired through a switching action with
digital data (frequency data) of 1S width pulses generated each 12uS periodically.

[Example 3] Principle of sine wave generation on PAS System Electone.
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L Voltage values corresponding to each address (gate number) are
Digital signal fed out respectively from the gate through switching action activated
glit;}fl‘;; eadvancmg in a given time interval with digital signals generated at the time of
KEY-ON.
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This sampling voltage is read every 12uS. The digital signal is produced as frequency data matching the key
pressed.




3 @ OUTLINE OF THE CIRCUIT FUNCTION

An outline of the circuit construction of PAS System Electone is as shown in Fig. 8.
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[Fig. 81 Outline of circuit construction of PAS System Electone.
— e 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 Key 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 1u second and the channels are processed through time sharing.

Therefore, key code data allocated to each sounding channel are repeatedly output by every 12u 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 will be controlled. (with this, a maximum
of 12 sounds can be produced at the same time.) {12-sound Time Sharing)
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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
produced here are %f, %f, 2°f, 2'f 2%f .. ... 2"f, or 16 bits for the basic frequency. By reading out the
interval wave pattern for 11 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) (12-sound time sharing)

4. Tone Generation Circuit (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 11
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.
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In this way, in order to make the sine wave which has been originated into a flute sound, levelling ad-
justment as well as synthesizing is carried out in the MIX circuit. {12-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 PULSE ANALOG SYNTHESIZING SYSTEM (abbreviated as

System.)
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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 fixed 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 IandII,

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:

¢ “Orchestra Tone” towards the tone colors produced through VCF (Voltage Controlled Filter)
e “Complex Tone” towards the tone colors produced through filters (FORMANT)

¢ “Flute Tone” towards the tone colors produced by synthesizing sine waves.




4 ® CLASSIFICATIONS OF PAS SYSTEM ELECTONE

All 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 flute 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. 13] 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 these two systems.




II. CIRCUIT MOVEMENT

1 e KEYBOARD

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

o This keyboard, as can be seen in (Fig. 15), is divided into blocks for each octave (C* ~ 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. ‘blocks” and ‘notes’, the individual key switches are identified.

o 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 (Ul ~ U5, L1 ~ L5, P1, P2) as well as to the terminals for the notes (C ~ 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.
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[Fig. 15] Keyboard Block Diagram




2 ® KEYBOARD DATA GENERATION CIRCUIT

The keyboard data, necessary for'producing the sound corresponding to the key, is produced digitally in
this circuit. )
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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)
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2 —1eKEY CODER (K - C)

1. Key Coder Points

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. Explanation of the YM272M (K - C) terminals

][] [56] [7] [] (] (5 [55] (2] (31 (3] [ (] [ (] (] () [5] 2] []

* F E F D CF* CL KN, KN, KN, KN,

Zs %5 Vb C B A* A G® G

] YM272M (KEY CODER)
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T T T T T T T o o o T T ] ] Tl (o] Tl ] [
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T e Designation Significance e Designation Significance
o. © Code 0. ' Code
1 Vss Power source (0V) 40 /®/ A gdl?lsszer(dczlxcils( }gler?ig:;?(éngge:%?i(on and
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2 ' T E}}élé‘l](c Datﬁ cndir{g timing clgck 39 ' /®/B from ¢B) Data, f = 37 kHz
3:Us UPPER 5 Keyboard block wiring 38 Vpp | —————— | Power source (—15V)
4 U2 P 4 ) Octave 4 37 C Keyboard sound wiring
5 ' Us " 3 ., Octave 3 36 B "
6 Uz ro2 . Octave 2 351 A% "
7 U, o . Octave 1 34 A "
8 ' Ls | LOWERS | K Octave’s 33: G *# "
9 La " 4 . Octave 4 32 G_ "
10 i f 3 ) Octave 3 31'F # "
11: L2 ) Octave 2 of LK 30 F "
12: L S| Octave 1 of LK 29 E "
13 P» | LOWER2 Octave 2 of PK 28 D+ "
14 P, " 1 Octave 1 of PK 27 D - "
15 PL | PERAR” Pedal sound with LK 26 C# "
16 K—2 KEYCODER 25 CL "
e KEYBOARD DAT“} KC key code data (2 bits) b EVCODER
17 : ! 1 24 : KN, | NOTE DATAL
" R_. | KEYCODER :
18 i KB3 | 5rOCK-DATAS 23 ' KN —do. -2 Note data output
19 KB, | - 2|} KC block data (3 bits) 22 KN, | —do.-3 (4 bits)
1 20 KB, " 1 21 i KN, | -do.—4
[Fig. 17]
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3. Functions of the Key Coder

Each block terminal (U, ~ Us, L, ~ Ls, P, ,P,) of the Key Coder as well as each note terminal (C_~ CL)
is connected respectively to one of the variable contact points (T) and the fixed 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 Switch Identification Data)

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. 18) there are 2 bits (K, K,) for the keyboard data, 3 bits (B, ~ B3) for the octave
data, and 4 bits (N; ~ N,) for the note data. When combined they make up 9 bits (K, ~N;). This key data
indicates which keyboard and the position of the key. That is, through a binary combination of “0”” and “1”
an identification of the key switch can be made.

(Example 1) When UKA; key is pressed

Output
terminal [Code|Wave form

0 Keyboard Code Data % ( Keyboard / K, 0o | I

Key- g data < ]C 1 —
Outp?f?rd UK | LK | PK z Octave B 01 JL.

terﬂlal\ Not “or oy §< data { B 0 | JL

]i 0 1 0 ( Oe)_| |_1 =15y < B —

K. 1 0 0 27uS X al s

g Note N. oL

§ \_ data 113 1 _

Na 0 Il

O Octave Code Data (Example 2) When LKA; key is pressed

QOctave 0CT0 | OCT1 |0CT2 [0OCT3 | 0OCT4 |0CT5 g , Ovtputterminal] Codel Wave form
8}’,&,‘}‘,‘,;1 (Co~Cy |(CP~co| (¥ ~colcFocylicF~cylici~cy § Keyboard < Ly =
mir N 2 3 a 4 4 s, s [ g, data 2 0 J-L
B, 1 0 1 0 1 0 2 B, [o|n
B, | 1 1 0o | o 1 1 2 Q Qetave { L
— . s —
B, 1 1 1 1 0 0 ; N 1=
g | Note N o | N1
§ L data Eg 1 —_
© Note Code Data Ne 0o [ 1

(Example 3) When UKC; key is pressed

qul;luotte c " b b # E F F # G G # A A # B c Output terminal {Code|Wave form
terminal~ e é ( Keyboard [ X, ol n
N, 1/]0(1j]1]0}1|1}0|1}1;0]1 g data X, 1 | —
N2 1/1/0(1}(1j0}1;1]01]1{1,0 @ Octave B, 1| —

S > cta =

N, 1|/]1/1|]0(0|0O0(1 1 ;10,00 E) ﬁ data { gz 1| —
N. |1|1|1]1|1]1]0oflo0]ofo]o0]0 g Bal o N1
= o
g Note Ne ol n
£ \data N, o | N
N4 0 ni

'[Fig. 18] Code data
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5. Principles of Movement (Refer to output timing chart)

The coding is carried out through four timed stages, according to Clock ¢B (=27uS) and Clock T (2215u8).
The timing indicates the coding action within the IC.
When the key is pressed Clock T will synchronize with ¢B when T starts to rise.
Stage (0) is the preparatory time. .
Stage (1) is when all 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,KB1 ~KB3,KN1 ~ 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 T 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 all 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 (27uS), the next keyboard
sound will be output.

* Order of priority in reading
®
@ (Reference)
Us C Voltage wave form on octave terminal when a key within U, is depressed.
5
U, B
Us AF
U. A 0 ! 1 [ 2 3 ] 0
T 1
] 1 '
U 1 G # U_5 H | 1 0 _
Ls G 'L L 1 KEY-ON terminal
L. F # Octave terminal __ ! .
without U Ua 0 )
Ls F KEY-OFF terminal
L, E "1
L, p*
P, D
Fig. 19}
P, C # [Fig

(Remarks) The coding action will stop when the key is released, but this output data will be memorized in
the next CLP circuit.
To inform that the key has been released the following SL coding data will be sent for only one
time (27uS) T x 8 after the key has been released.
® SL coding data

Ky, | Kz | By | B2 {|Bs | N, | N2 | N3 | N,
[Fig. 20] —
SL 1 1 1 1 1 0 0 0 0

With this the CLP will for the first time detect that the key has been released.
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6. Key Coder Output Timing Chart

1. When two sounds are pressed successively within the same octave.

{ " I L ]
UK + + +—
) o
> Time
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’ T —
D, key on UK I
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ld -
F, key on UK I
27us
e

Movement  |o]1[2]3 o |a1le2]s]s] o f1]2]3]3]
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K Bl |0| IOIOI |0|0I
i
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K B2 11 11 1 1
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[
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— 1 1 1 1 1
[
K N2 —
[
K N3 ll% IOl] IOII
[
KNi | 1] 1 1 1 1

P p4

IK UK UK UK UK
D1 Fi D Fi D

[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 O and moreover when T has 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 ““0” after the 8th rise of the T clock, from the last output.
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2. When 3 sounds, each of a different octave, are pressed and then a further sound of a different octave is

pressed.
UK - +————o—+ + 2!
B. Az Es
LK o+ al
As

*XB‘IHu‘ “, U 1 o 2154 S ——f

=l

[1]2]3]2]3]2]3]2]3]

Movement 0 |1]2]3]2]3]2]3]o]1]2][3]2]3]2]3]

<

KN3 a
RN 0 0 0 1 0 0 0 1 0 0 0
bt (R S I
UK UK LK UK UK UK LK UK UK UK LK
A:! BZ A3 Es A:! Bz A3 ES AJ Bz Ag
[Reference] Sounds in different octave
*

_IsTslefs] [Fig. 22]

2nd sounds within the same octave
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7. Wiring Diagram between Keyboard and K - C

[Fig. 23]

I
o B
From CLP ¢A, ¢B (37.15 kHz)
dA
Vb —15D
c
B
ra
A
G_f:
G
Fe
(YM272M) F
E O Input terminal
D* o Output terminal
b o Input-Output
cE terminal
CL
KN1
KN
KN3
KN4
Ci C l C: Cs \Cf Cy LCf G I3 Cs
i—c 0 O ‘@.E =0 g 20 g————o
? il ¥ ¥ ¥ "
LitoLl L2to L2 L3 toL3 L[4to1l4 ]Etofs_
DN il P Nen P el
P11toP1 P3to P2
AN oY o dridatow
T‘ I 4 A
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8. PL Terminal Operation (Lower Plus Pedal Effect)

Normally, there is —15V present in PL terminal of the IC, but when OV is fed in the PK key code data will
be generated with the C; ~ C; key of the LK.

That is, with the PL terminal at OV and when any of the C; ~ C, of LK is pressed, the keyboard code data
(X,, K,) for the highest interval sound among the LKs pressed will change alternately from LK data to PK
data.

Therefore, when this PL terminal is changed to OV 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 IC, and so,
when the PK is pressed there will be no sound.

L PLUS P —

;—0/0——0

[Fig. 24]




2 — 2 @ CHANNEL PROCESSOR (CLP)

1. CLP Points

A maximum of 12 sounds (11 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.
e With this circuit control the simultaneous maximum number of sounds will be 12.
® Explanation of the YM273M (CLP) terminal.

2. YM273M (Channel Processor) Terminal Explanation

(4] (3] [=] [5] [3] [] [+ [5]

]

&2

Z

VDD N, N, N, N. B,

B

B

YM273M (CLP)

KN.

KN, KB, KB. KB,

(5] [3] [=]
Bs K, K:

D,

KN,

(=] [ [#] [ &1

AP CC SY, A o8

G,

G

Gs TEST

[T T2 T2 T o T T T T o] ] ) o [ )

[1s] [12] [1s] [1s] [0]

Terminal . i o Terminal
------ Designation Significance ----w--------1  Designation Significance
No. © Code No. : Code
1 Vss Power source (0V) 40 2 Master clock
2 | KN, | KEYCODER 39 o £5 8916 kHz
: 1| NOTE DATAL : 1 (¢, is opposite phase from ¢, .)
3 : KN, 2 Note data input 38 Voo Power source (—15V)
! 4 bi p—
4 KN, ;s [P 37 N, [NOTE DATAIl
5 KN, " 4 36 N " 2
6 | KB | Block DATAL . 35 N5 3
. Block data input ——
7 ! KB "2 (3 bits) 34 N, " 4 Key address data output
8 | KB, .3 33: B, | BLOCKDATA1 (7 bits)
9 | KK, | KEYCODER z(ze{pto)ard data input 32! B, ’ 2
T its —
10 ; KK, " 2 31: Bs " 3
T~ C R ith T
11 : IC ENIE'}IE“IAARL m(]).unter S/R cleared with power 30 : K ) KEY DATA 1 Keyboard data output
12 DF, | RESAY | Data on ending decay 29 K2 " 2 (2 bits)
13 : DF, .2 " 28 A, Channel occupied data output
14 | DF, .3 " 27 AT KEY-ON data output
15 DF, - : % D, R
N . ata
16 : DF s 5 " 25 AP | arrack puLse | One pulse with KEY-ON
17 G_I 24 C C | COUNTER CLEAR| Clears the counter of other IC’s
N Detects speedy decay from T av. Check point terminal
18: G2 EG (TRUNCATE) 23| SY,| SYNCHRO1 (ndicaing one channe)
19 G, 221 A Clod .
: . = 1/24¢, ] Supplies to
20 | TEST (Clelasrilt?ii:g)umer and tests 21 /®/ B }fggo;x phase J KC, ABC
[Fig. 25]




3. Principles of Movement

o Key code data processing

The key code data successively sent from the K-C is received by the CLP up to a maximum of 12 notes
in the order the key is pressed and memorized. Each key code data which has been memorized is output in
order, timed at clock ¢ (= 14S) (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 after 12uS
is again output.

Therefore, the key code data which has once been received and memorized is output at regular intervals
(12uS frequency) regardless of the input timing of similar data repeatedly sent in from the K-C. With this,
this data is memorized every 12uS. This movement of the CLP will be explained taking Channel 12 of TV
as an example.

By turning each channel at an interval of 1uS successively, from Channel 1 to Channel 12, the screen
(key code data) will change with each 1uS. 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 12uS 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 Ist channel is allocated exclusively to the key code data of PK.

(2) The 2nd channel to the 12th 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 - Sth channel, > 11th channel ~ 12th channel — 4th channel . . . . 12th channel.
(to prevent overlapping of the data)

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

. n
N Sounding channels
Na R
Broadcasting station u !
X- -0 ! | Allocatlon
Program production an: program Receiver

indicated as

Allocation status
¥ t5 2708 ( ) | 1 V
Program instruction
(Keyboard)

Picture screen
(Key code data)

[Fig. 26]




(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
! i ! | | |
Channel 1]2]|3]4]5]6 7 8 9 10 1112'1'2!3'415'6 7 8
g
1us
k= L2us —> [Fig. 27]

(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
LK 3rd note -\\‘ UK 31d note [Fig. 28]
¥
Channel 9101112123456789101112

(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.)

Channel

[Fig. 29]

4, Key Address Data (Interval Frequency Instruction Data)

¢ From the output key code data of this CLP, the octave code data (B; ~ B3) and the note code data (ﬁ:
~ N,) 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.

e On the other hand, the keyboard data (K; ~K,) 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.

o 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 following actions will take place according to how the keyboard is pressed.

e 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 first rise.

The decaying data (D, ) 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.
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TRUNCATE

When 11 channels for MK are all occupied (11 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 G; ~ G, terminals.

5. Sound Generation Control Data

22

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 (B; ~ Ny).

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.

(2) With this the RD (rhythm driver — explained later) is driven and the rhythm sound generator con-
trolled.

Kl (Occupied channel data) " Note: This differs from the A, signal of the VG, TVM, ROM, and WC terminals.

(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).

(2) With this the generating channel occupation is indicated and added to MCA, etc. (explained later)

D, (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 CLP.

SY, (Synchro I. . . .. 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 (K, K;) also has the function of driving the sound envelope. Added to the
EG this is used as command data for the direct keying mode.




OFF

] OFF

Fi
/

D

i
[ 1 2[3]4]s[e] 7] 8] ofio[1l12 12 3] 45 [6] 78] o]

UK UK

UKD, _JoN
UKF, _Jon

Without SUSTAIN

<4

(1

6. CLP Output Timing Chart

“nwmuuu ol e il sl Do e e B sl St Sty

_ 43]7{5]6]7]8[9110[11]12[ 12 3[4]s] 6] 7[s[o ioli1]1d

e EEREEREE
a, —~ — — o) @ —

£ = B _Y

‘S 9p0od pIe0qAYy ap0od 3ARIOQ P00 910N ~A _A << _L =) 7

Q

m BIRD SSOIPPE A0y BJEP [0IJUOD pUNOY

=

O

23

15V)

( -

" (=0V)

Remarks o
e

1148

[Fig. 30]




Without SUSTAIN

With SUSTAIN
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[Fig. 31]

|
KEY ON decaying  End of decay

(Remarks) | Line enters CH3 UKE,
. Line enters CH5 LKA3#

[Fig. 32]




(3) TRUNCATE

Press 11 notes in order from C, to A, * on the UK. Then release D,, C2# in order. Then as the
12th note, press LKB;.

ch [1[2l[3|4]5[6|]7[]8]9[10[11[121 1]2] 14|5|6]7[8]9]10|11[12|1[ 2[3|4]5[6||7|8[9|10|11|12]1[2] 3[4] 5|6]7Ts[9[10[11fzm2|3[4| s[6] 7[ 8] 9ffiig]
[ I | I |
J IITI r II‘{—I__I‘L Irﬁ rl__gﬁ_
[ i l :tl | I‘“I{LFT L 1
| . | I [ o
_WMMWHM_WIFL

N1
N2
N3
M N n n ! n !
§7_J_U 7l gl : 1y Il U Uy L
— I | | |
B3 — = = + H ‘Il
ﬁ|_|I|IIIII|IIHILIHIIIIIHIIUIllIIIIIHH—L_IIIHNHIILHHHI_‘J
K2 4 :! [ L I{
} 'l 11 —
oy T WU ooy U L
AT | | u i' L U1U| L IJILII !
o . il ] .
— [ ' [
] - Il -
T Rk N ' H
CCT TT T T T T
svirl! 1 [ [ [ | M LI Il
UKD: LLKBa
- UKD KEY-OFF — ————— . Decaying
(CHTT mi 1
UKC, OFF—— — — — e —
(CH5) |
ON
12th note r
(LKB3)
[Fig. 33]
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3 @ FREQUENCY DATA GENERATION CIRCUIT
[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.
o This frequency data digitally prepares the frequency data of the key intervals indicated by the address data

circuit.

(S A
N1 3 \—l
AL ;
. |
Key address data K A !
from CLP circuit - N ] \
N = !
(7 bits) ] 3 7] z X
' I
Keyboard data K1 -——E B m‘
from CLP circuit )& k2 B3 Value data =
(2 bits) f O
(14 bits) °
UCRLESTE = E I3 -
—— = -2/]|Celeste data F —ROM w c s
o é £1] @ vity S YM235008) [YM21400C) =
LCELESTE R E T =
e {5 3
; o £ =2
L % 3 g bt
PLCELESTE g HPL L 3 T_o R(lM 1 o
s >c, ~C. e
v L—zd Tterminals i ~
| |
- | |
i) ] et ‘ ‘
[l F3 :
. I
Vibrato data from ! $ / X
" : . . i
Vibrato circuit (7 bits) /» A ‘
_ ol cc S
A\

FF1{ A1

From CLP AT
terminal
(KAS C. Board)

~ F, terminals

From CLP IC
terminal

From CLP

(KAS C. Board) {M263004)
s

(CVO C. Board)

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

0 Basic Circuit Construction

(1
(2

Frequency Read Only Memory [F—ROM]

The individual tone frequency data of keys C; ~ C4 are memorized.
Wave Counter (W - C)

The ROM values are computed and frequency data prepared.

(Note) = Input terminal
a Qutput terminal

——————=

Sine wave memory
circuit
(FWM1 C. Board)

sS4

811 bits

514

S5

|
[
: {11 bits
| $15

I

|

|

|

|

|
I

] FRW C. Board

Two kinds of IC’s are used. Also has several functions regarding the wave pitch Vibrato, Celeste and

Glide.
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FREQUENCY — READ ONLY MEMORY [F — ROM]

1. Point

The value data corresponding to the interval frequency of each key (C; ~ Cg) 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 YM235008 (F—ROM)

B

Bl

@‘ ®2

Vss E N,

Vop Ara As Ap Ay Ao A,

N,

Ae

Ae

o] [5] (3] (5] [5] [5] [3] (51 ) [+] [ [=] [=]

A,

As

Y M23500B{F — R OM)

N. B, B, B;

C,

C.

C,

Ca

Vi

Ve

(o] [3] [=]

Vs Vs Vg

L] L] Le] L]

T T T o o T o] e Tl ] [

[ie]

(] [ 2]

Terminal Terminal
..... +--------1 Designation Significance -----:------- | Designation Significance
No. ' Code MNo. + Code
: ! Master clock | f5 891 kHz
1 lss Power source (0V) 40 | <, aster clodl o i bopucte phase
2 E ENABLE IC control (OV fixed) 39 5 & " from ¢, .
3 | N, [NOTE DATA1 38 | Vpp Power source (—15V)
1 N, 2 37 Ara
5 N3 3 36 A —
T \ Key address data input A
6 . & ’ 4 terminals (7 bits) 35 ‘E
7 | B, BLOCK DATAI 34 A,
8 !B, " 2 33: A
9 B T3 32 Ao
10 : (T CENTI1 31 Ag Frequency value data
T — Celeste data input —— output terminal
11: C, 4 2 terminalsa& b?ts) 30: A, (14 bits)
SN B (Interval changed LA
12 ; C_3 3 at fixed cent.) 29 ; E
13: C, " 4 28 As
14V, |[VIBRATOI 27 A ||
15V, o2 2 A,
16 Vs " 3 Vibrato terminals input 25 A,
T terminals (7 bits) To—
17V, " 4 (Interval changed 24 A, ‘ -
18 i \/—5 " 5 at fixed cent.) 23 E R— R E S -E: T »b:;;r:\o;{y()&;&e:;srz(l\;l:tzl::;g[jf timing
19 Ve " 6 22 P, PITCH Tone changed at fixed pitch
20 Vo ) 7 21 P, P (—15V fixed = not used)
: 7 " ' 1
[Fig. 34]




3. Principle of Movement

O The value data of 61 notes (C, ~ Cg) 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 (N, ~ Bj3: 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 12-note time sharing of CLP every
1S and periodically 12uS (12 channels). Therefore, the coding value memorized inside of ROM IC are
repeatedly read out every 12uS in accordance with the above movement.

O In 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: V; ~ V;, Celeste Data: C; ~ C,) added to
ROM to produce the final ROM IC output value data (A; ~ A4: 14 bits).

Vibrato data Celeste data
(7 bits) (4 bits)
Vi ~ V1 C4 ~~
Bl ROM Ccalculation
Coding-value
Key address (€, ~C, Control the Value data
data Frequency interval of (14 bits)
(7 bits) data) c 2e,
— E when cent
N. is constant.

[Fig. 35] Block Diagram of F—ROM IC

© The ROM coding values, basic values to produce frequencies of (Example) Pitch is raised when 5 cent is

each C, ~ C¢ key, are memorized as 14 bits code. fixed.

O The pitch control values as shown in the above figure are add- C Ce
ed to ROM coding values and calculated to produce ROM out- } ?
put value data having an uniform change of C; ~ C¢ interval | 5 cent {
frequencies with fixed cent. é_ J <é|)

(The variable ratio of C, interval
frequency is different from that
of C.)

[Fig. 36]

(Note) Value data of each key memorized within ROM IC are coded with values that are slightly shifted
from the equal temperament.
Therefore, all the notes from C; to C¢ produced by ROM codlng values are shifted uniformly with
a same cent and consequently, they are not shifted with same cent against the equal temperament.
{for details, refer to page 37.)
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4. The Vibrato Terminals (V, ~ V,) and the Celeste Terminals (C, ~ C,)

As the value data output A; ~ Ay, terminals of this ROM IC determines the interval frequency of each
key, it will be possible to change the intervals 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 (V; ~ V), as well as the celeste
terminals (C; ~ C,) and the pitch terminals (P, P,), are used to change the original memory and the interval.

® Vibrato Terminals (V, ~ V)
With 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 V, ~ Vy is changed from “1” (no change in the frequency of the
vibrato) to “0” the interval frequency changes for each are expressed as shown below.

(Note)
: _ - When V; is at “1” the frequency
Vibrato terminal Vi |Va |Vs [Va4 (Vs (Ve |V changes of the vibrato will be in the
Interval frequency change| 1.6 | 3.2 | 6.4 |12.825.6 {51.2 | 3% high (plus) direction of the original
(Unit: Cent) interval and when at “0” will be in
[Fig. 371

the low (minus) direction.

Also, V, decides whether the changes in frequency from V; ~ V, will change in the plus direction or in the
minus direction compared to the original interval.

(Example) [Fig. 38]

Vibrato terminals Interval frequency
Vi |V |V, | V. |Vs | Ve |V, | chanee
0/ 0| 0| 0] 0| 0| 0| —100.8cent > Glide
1 1 1 1 1 1 1 0 cent E> at Normal

When Glide effect is taken, foot switch ON gives “9’_’ to ﬂV terminals.
Also, in order to obtain the vibrato effect, data of V, ~ V, are changed periodically.

(Reference)

The 7 bits code data, changed 5 — 7 Hz with the 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, all the vibrato terminals become “1” and there is no interval
changes. ’
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® Celeste Terminal (C, ~ C;)
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 C; ~ C, terminals.
The IC (YM23500) of ROM converts the data added to celeste terminals C, ~ C, into code and
determines the intervals and the value of varying.

ROM Coding value

jee—— Inside of IC
I
|
|

| C.
20— T+—o0—-{]
Celeste | Code Calculation
control . converter Ca
data C.o0—>] [F—>0—{]
Ca
C. 0——>(]
!
|
[Fig. 39]

4-bit code data are input into the celeste terminals C; ~ 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 all 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)
Cositom ™ ETETES T C, .l Cal Ca| The ROM IC converts the data added to C; ~ Cq
for UK 0 1/0/03110/0)1 i'r;;zest};;;%ii ba; ctiheczcl:loc(liltljitiisat;h:ndR:()iI:lllre;:;) g:ﬁ
for LK 1/ 1/0/0j0 /001 (for details, refer to celeste circuit.) .
for PK 1,170 /1)11 10
[Fig. 40]

Therefore, on PAS—VCF Electone, ROM output values (A; ~ A,4) differ according to the keyboard,
even though the celeste levers are all in “Normal” 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 C, ~ C, 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.
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5. ROM Input-Output Data

(Note: VIBRATO=OFF, CELESTE=NORMAL)

KEY Key address data input ROM || Output value KEY Key address data input ROM| Output val:‘
B, B> B3 N, N, N; N, Value |UK|LK|PK B, B, B; N, N, N3 N, | Value [UK|LK|PK
OFF 1 1 1 1 1 1 1|—}0[0 0 G, |0 0 1 1 1 1 0 |2746)2769 2767
C, |1 1 1 1 0 0 0 458 461 461 459 | G* |0 0 1 0 1 1 0 |2910 2934|2932
Flo 1 1 1 1 1 1| 486 495 489 487 |A; [0 0 1 1 0 1 0 |3081}3108 3105
D, |0 1 1 0 1 1 1| 512| 517 516 515 210 0 1 1 1 0 0 |3266]|3294]3201
Fl0o 1 1 1 0 1 1| 543|547 547/ 546 (B; (0 0 1 0 1 0 O | 3460 3490 3487
E, /0 1 1 1 1 0 1| 576|580 50/ 579 [C, [0 0 1 1 0 0 0 | 366636973694
F, /0 1 1 0 1 0 1] 611 615 615 614 11 1 0 1 1 1 1 |3884/3917(3914
F¥ 10 1 1 1 0 0 1| 647|652 65265 D, |1 1 0 O 1 1 1 | 4113 41494145
G, |0 1 1 1 1 1 0| 686 691 690 689 01 1 0 1 0 1 1 |4359]4397(4393
Flo 1 1 0 1 1 O0f 7277373270 |E, |1 1 0 1 1 0 1 | 4618 4658 4654
A, |0 1 1 1 0 1 O 769|755 75 773 |F, |1 1 0 0 1 0 1 ||4894 4936 4932
AF |0 1 1 1 1 0 0] 816 822 822 82 11 1 0 1 0 0 1 5184 5295224
B, [0 1 1 0 1 0 0 85| 871 871 89 |G, |1 1 0 1 1 1 0| 5494 5541|5536
C. [0 1 1 1 0 0 O 916| 923 923 920 11 1 0 0 1 1 0 |5820 5870 585
211 0 1 1 1 1 1 972|979 979 976/ |A, [1 1 0 1 0 1 0O |6165 6219]6213
D, (1 0 1 0 1 1 1 1026|1035 1034 1033 211 1 0 1 1 0 0 |6533 6590|6584
Df |1 0 1 1 0 1 1]1088[1097109[109 |Bs |1 1 0 0 1 0 0 [ 692169816975
E, |1 0 1 1 1 0 1/|1155/11631162(1161 |Cs |1 1 0 1 0 O O | 73337397739
F |1 0 1 0 1 0 1| 1223]123312321231 F 10 1 0 1 1 1 1 |7769]7836(7829
2101 0 1 1 0 0 11295(1306/13051304 |Ds |0 1 0 0 1 1 1 | 82308302/829%4
G |1 0 1 1 1 1 0| 1373|1384 13831382 10 1 0 1 0 1 1 |8720/8796/8788
11 0 1 0 1 1 0| 1455(14671466/1463 |Es [0 1 0 1 1 0 1 |9238[9319/9310
A, |1 0 1 1 0 1 0/1539(15521551/1549| |Fs |0 1 0 O 1 O 1 | 9788 9873|9864
11 0 1 1 1 0 0/ 16321645 1644 1642 F 10 1 0 1 0 0 11037010461 10451
B, (1 0 1 0 1 0 0/1730]1744 174317400 |Gs |0 1 0 1 1 1 0 [10989 |11084/11074
Cs [1 0 1 1 0 0 0] 1832|1847 1846 1843 F 10 1 0 0 1 1 0 [11640 1174111730
F10 0 1 1 1 1 119421958 1957 As |0 1 0 1 0 1 0 |12332[12440{12428
D [0 0 1 0 1 1 1| 205520732071 & 10 1 0 1 1 0 O [13067[13181]13169
DF |0 0 1 1 0 1 1] 217821972195 Bs |0 1 0 0 1 0 O [13843]|13964/13951
E; (0 0 1 1 1 0 1| 2308|2328 2326 Ce |0 1 0 1 0 0 0 [14667 1479514781
Fs (0 0 1 0 1 0 12447 2468 2466 B, B; B, N, N, N Nu| toganiaine |
F70 0 1 1 0 0 1 |2591]2613 2611
(Reference)
A, |A; |A, |A. |As |Ae |A; |As |As |Awo Ay Ay A5 | Al
l:i)nt:gon 90 91 2 ) 94 [ 96 27 28 29 910 | 911 212 913
metation | 1 2 4 8 |16 |32 |64 128 | 256 | 512 | 1024 | 2048 | 4096 | 8192
[Fig. 41]
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When the UK Aj note and the LK Aj 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.)

Example for ROM Input-Output

Key address
data input

s ~ . 2 S 1St 1 I My iy
L lllﬁ ||||||| JEN —— e — —_—— - [N SN R —
- - e - o o hd
ok klk KKk ERKEREEELELELE
J N v J
3
S
]
&
=
o

(3105)

(3108)

[Fig. 42]

(3105)

(3108)
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WAVE 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 12uS each.

This added effect is used as data (frequency data) to read out the memory wave patterns of the sine wave

memory circuit, explained later. .

2. Explanation of IC (YM21400C) Terminals

%, Zy Vp Sy Sz S; S. S: Se S, S. S. Suw
Y M21400C (WC)
Vs Ae Az Az Au Aw A, Rs A, Ac As A. A,

(v (51 (5] (] (3 (5] [] (5] (L. 5[] ) [ =) [ &) (] 5] [ 31

S‘l SlZ

A,

S S 8 S CC

E F,

F. F, CC

W O D EEEHE

] 1] [] [/ T

Terminal Terminal .
--------------- Designation Significance -------------+ Designation Significance
Mo. } Code M. | Code
1 ﬁ Power source (OV) 40 &, | Masterclock | f =891kHz
2 A, ' 39 ju i " ¢, is opposite phase from ¢, .
3 A s 38 Vb Power source (—15V)
41 A, 37085, (2131)
5 A, 36 S, (221)
6 Ay 35S, (21 1)
7§K 34554 (21 f)
8 | As 33: 3, (2°1)
e Input of frequency ——
9. A, \ghﬁdatafrom 32: S (28 1)
— . (14 bi _——
10 A, oM. (14 bity 31 S, (27 f)
114, 30 Se (26f) | Frequency
— —— s data output
12 A, 29 S, (251) ¢ (16 bits)
13 A, 28 S0 (241)
14 A, 275, (2°1)
15 A, 26 S, (2%f)
16 | E |ENABLE | Controls IC movement 0V fixed 25 LS, (21 1)
-~ EET .
17 : E. CHANGE Feet change 24 S s (f)
18 F. " o?’ctte)l.ve switching 23 S5 (£/2)
19 F, | (3019 22 85| — | (£/0
20 CC |EPENRER] ol o ommen " 21 CC |SPUNEER | —15V fixed
[Fig. 43]
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3. Principle of Movement
The particular value data of each key depressed are repeatedly sent to WC by channel time from ROM.
These 14-bit value data are synchronously computed and output to the terminals S, ~ Sy6 as 16-bit code data
(frequency data)

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

------ 17 = —15V

Output data
(Frequency data)

Input data 3~
(Value data) s p 0 1 0 1 0 1
0 0 T~ 0 E A—| —_—
szJ 0 0 1 1 0 0
1 1 N~ 1 |: A
: 550 0 0 0 0 1 1
! I I |
1 1 o~ 1 s | ! | : ! !
|
(YM21400C) : | | | | |
0 0 ~—~—r 0 Oz, | | | f | |
! | [ | f ! ' ' i
t ' ! ' | ' | ! |
| | 1 | | | | | :
| | ' l |
| | | | | |
| [ | | n } | | |
L | .
! _ ! | .
0 0 —~— 0 O = h i ) ! ) 5 ’
—— "~ i —5—8 . B 8 4—t
t, te tn t, ta ts ta ts te
12uS I [Fig. 44]
{Output Data Chart)
t . t s ta ta ts te
Channel time =+ ! } 5 % { } { } } Y =t
o> > e

[Fig. ‘45]




The ‘Output Data Chart’ shows us the computed results are output with 16-bit code according to the
channel time.

Here, as concerns each WC output terminals (S; ~ S;¢), we can see that the cumulative results of the WC is
“0” 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 [ch—-——-- - Ich-—----- Tch ——-—-—- Ich-—————- [ch-—-———— Ich- — —>

o ™ = = = = e e —— j r_l ——————— A 0 ”
Qutput terminal _H !—I :_ __________ 4 ﬂ 17

1 4S8~ = | !

—12 45— }

- |

e T 1

Relation between WC output terminal and output frequency data. [Fig. 461

Output — ] — —_—_— = -] - —] - —-— | — | — | — | —— —] —
terminal S1| S2 S1 | S4 S5 56 S7 1 S8 S9 [ S10 | S11§ S12 | S13 | S14 | S15| S16
Output

frequency | 213 f| 2121 21f|2106) 2°9f | 28f| 27f | 266 | 25f | 246 | 23f | 22f | 2'f | f £ | 4+
Overtone 1 1
degree 8192 | 4096 | 2048 | 1024 | 512 | 256 | 128 | 64 32 16 8 4 2 Fl““"“'“e““i' /s VA

(Note) Feet change terminals are in NORMAL. Fundamental (Frequency of

the key depressed.)

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

M

|
EEERN

[Fig. 47]

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 “0” and “1” by each channel time there will be
no collapsing through Mixing.
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(Example) WC output when 2 keys are depressed.
(The terminal S, is taken up among others.)

i
{
L
wC T

=7— W SN

T

e __n ____Inl_ o .
JU U L I:H Ilﬂ ‘ 0”
i RIS f I § A 5ch

vy
[Fig. 48]

(Reference) o

The sound can be heard for the first time with signal checker for the output terminals (S; ~ Sy) of this

WC.

However, as the interval sound of the key pressed can be heard at terminal S,4, 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

© The PAS—VCF Electone carry out the feet change control according to the 3-bit feet control data added to
the WC terminals F; ~ F3. o
In other words, this WC converts the value data (A; ~ Ay4: 14 bits) sent from the ROM from % times to 4

times (%, 1, 2, 4) exponentially by controlling the mode of the F; ~ F; terminals. The converted values are
computed to produce the frequencies corresponding the the key pressed.

wC
14 l: — T
! e Calculation H S. 5
Value data ! =2 (produces the :
from the ROM ' £5 X frequencies !
(14 bits) ! 2.z based on the bs—'— L
: 58 value) 13
S [ — .
9 T S1e
LS JN
F.F2:F,

)

*»

Feet control data A
(3 bits) [Fig. 49]

Therefore, the frequencies, the data fed out from the WC terminals S; ~ S16 (16 bits), are controlled by
feet control data by octave relation added to the terminals F, ~ F.
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Octave switching | Frequencies indicated by output
terminals data of terminals S, ~ S,
Feet change value
R U I (R B — octave switchin
Fi|F. | Fs| 5|5 5|5 |5 o
1 1 1 13f j12¢ ef|lat | Wt 10CT DOWN
0 1 1 14f [ 13¢ f ot | Vaf NORMAL
[Fig. 50]
1 0 1 15f |14 2 f f % 10CT UP
: (Note)
0] o | 1 J16f|15¢ 3tz ¢ 20CT UP The table to the left
depends on when
1 1 0 |17f |16¢ // 4f[3f)2f 30CT UP the key of frequency
f is depressed.

On PAS—VCF Electone, the WC terminals F, ~ F; 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 interval 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 A; tone on lower keyboard becomes 440
Hz + 3 cent.

NOTE|
ocT

1 1.1 | 3.2 |-3.8/—3.5|—1.4{0.04 | 1.2 | 1.7 | 1.5 | 0.3 |22 25

2 |29 |48 |1.11.8|30)42]|3.7 4150|2532 44

UK 3 13748 |46 4.1 |44 5543 |47 |49|47]|53)54

4 |51|52|4.8|53|51]55|53]|56]55]54|58]|5.6

5 | 58]56|56/57!57|58/57|5956158)5915.8]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 |29 48 -05/0.3]1.51]27 242938 1.4 21 34

LK 3 |28/39 (1926294130 35|38 30)33]3.9

4 3.7 (3.8(3.1(3.7]3.6]4.1 37414038 42 4.1

5 (4.2 4.1 (3941 4.0 4.1 41|44 40|41 |4.8]42 )43

0 |—6.4/—3.9]-7.1/—6.0|—4.4/—2.8/—4.1/-3.3/-3.3| 4.1 -2.0 1.5

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)

[Fig. 51] 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)
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4 @ SOUND GENERATION CIRCUIT (PAS SYSTEM)

The Sound Generation Circuit I produces flute-like tones through sine wave synthesizing system. That is, by
making use of the frequency data created by beforementioned frequency data generation circuit I, 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 referred to PULSE ANALOG SYNTHESIZING SYSTEM.)

(Frequency data generation

circuit)

WAVE
COUNTOR

(Frequency data)

K1.XK2.AP.D1
fmmCLp:[E
cC

(Envelope instruction data)

WM 3 (4")
WM 2 (8")
WM 1 (16)

(Sine wave memory circuit)

=

(Distribution circuit) (MIXING circuit)

U Overtones l UK
synthesizing —‘ Flute tone -
- L Ver
DISTRI S N
BUTOR ¢ tone

P Overtones {/;,VRI PK

synthesizing Flute tone

(Flute tone)

1u.1, (Tone source wave form)

Envelope control
circuit

® Basic Circuit Construction
(1) Sine Wave Memory Circuit
Memorizes the sine waves for the source of flute tone within respective IC in it’s coupler.
(2) Distribution Circuit

Distributes the sine waves to each keyboard.
(3) Mixing Circuit

X132 (Note) [ > Digital data

(Keyboard data) ‘ Analog signal

[Fig. 521 PAS Basic Construction Block Diagram

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

fundamental.
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4 — 1 e SINE WAVE MEMORY CIRCUIT

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 11-bit frequency data from Wave Counter.
® The same number of sine waves as IC’s (Wave Memory) are produced at a time.

f—— (FRWI circuit board)

Frequency data
(11 bits)
Frequency data
from WC
(16 bits)

BUFFERCARD Tp,,

.
E
A

to

WMI: 1 x —ft— DISTRIBUTOR
(YM24501A) TPm:

(17)

=

(MEMORY CARD1)

Envelope "‘G"_DLE'
b=

o
;

T
|
|
|
i
|
|

memory | ow— > E5 y—— O
TP, 1L
T Frequency data 'Am r—w_M_l_‘:__-} ouT to
3& (11 bits) ! D vazeea) | 0 DISTRIBUTOR
p i L e 4 TP,
(MEMORY CARDS) v
5147)
{O—
Ser Al
Frequency data ] :-“w_m—::_ ! ouT to
(11 bits) Ly | cYMasora) : DISTRIBUTOR
&1 W Aq |, - TP,
(MEMORY CARD9) m

(Notes)

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

2. This circuit shows the first
succession circuit on model

. . . . A E-70.
[Fig. 53] Basic Construction of Sine Wave Memory Circuit 3. w Input terminal on circuit
board.

2. Basic Circuit Construction

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 IC’s are:

® YM24501 (WMI: 1)

for Fundamentals (1°, 2°, 4°, 8’, 16°, 32")
® YM24503 (WMI: 3)

for 5th(1-1/3°, 2-2/3°, 5-1/3")
® YM240505 (WMI: 5)

for 3rd (1-3/57, 6-2/5")
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3. Explanation of YM24501 (WMI: 1) Terminals

24 23 22 21 20 19 18 17 16 15 14 13
&2 21 Ao A A, A A, A A s LY x
YM24501A
(WM)
Vss X, In Iu X2 Xo 1. 1, Vop E o} A,
1 3 4 7 8 9 10 11 12
Terminal . . . Terminal . .
e Gode) Designation Significance " Code ] Designation Significance
1 i Vss Power source (0V) 24 | & 2 | Master clock f = 891 kHz
2 X, Primary output 1 (to AC BUFF) | 23 | & 1 i 21 e cpposite phase
3 In Input voltage (HIGH) (-5V Max)| 22 A
4 I Input voltage (LOW) (0V Max) |21 A,
51 X, Primary output 2 (to ACBUFF) | 20 | A
6 X Sine wave output 19 E Frequency data
7: 12 Secondary input 2 (to ACBUFF) 18 1 Ag (Sine wave read out)
3 I, Secondary input 1 ( ; v 17 A_s Input terminal
9 EVDD Power source (—15V) 16 AL
10i E | ENABLE |IC control by DF 15 A,
11 E " IC control by A, 14: A3
12 A, X 13 A,

(Remark) IC’s (WM) for 3rd and 5th are same as the above table

[Fig. 541




4. Principle of Wave Memory

(BAS611 © 2)

OSC Envelope low voltage

(from EM circuit) B-A
1L Xz ¥}

(1o
EED p I Y o = (12)

- 2 A \ ] 53 = L
© o H M Lo = o :
£ 5 | ) H =] 3 ,
=] = S H | Do Lo = S '

< 6 3 = ! P & o i
§ & e 2(62) IS © :

o 6 1 23 =1 |
) o Q o '
23 L on T Y . '
%2(6:5)12;7 i 3 - 1) a. : H
g : : P En 5 !
=] e { I ] = b=t : ‘
o B3 99 . I =] =3 2 —_
£ < - 98(94) é._E_' Q .
2 G 9 A = 3 1 ) .,
~ 2 . L 9% | Q>>D~ v )

M t V]
1, h

Primary read ' { Xo
) (BA611 © l2)
1]

out data
Secondary read
out data

Frequency data

(3 bits)
Secondary read
out data

F md“L ﬁ (1)
requency data o
(7 bits) S " Primary read out data L___{: B-A
1
T
Ly
{
K

BA

OSC Envelope high voltage
(from EM circuit) (BAGIL: 5

[Fig. 551 Block Diagram of the WMI IC

The IC’s of this WM, while dividing the voltage applied to the I}; terminals and the I} terminals into 64
parts so that the wave patterns will be of the respective sampling oscillation width value at the time 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 7-bit code data added to the input terminals A; ~ Ay of the IC’s

of the WM, and according to this input data code two successive sampling voltages can be read together.
The two sampling voltages read are again input into the I, I, terminals of the IC of WM through the buffer

amp output from each X;, X, terminals at the same time.

On the other hand, within the IC there is a division of 16 parts between terminal I,and terminal I,. 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 A, ~ A3, and the sampling voltage picked out ‘s output to Xo.

The WM carries out two actions at the same time. Therefore, with the input data of As ~ Ay, the voltage
X and X, adjoining the sampling voltage between the terminals Ij; and I; are taken out, and moreover
during this period output is made at X, after fine sampling with the input data of A ~ Aj.
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(Example) [Fig. 56]

=

'Ir\
| ty
i — oo 888 —>
| B
| b
[
o
| % 3 NN EEE
|
}
r64 division | .
<l \ .
\Zo—————l——:— —————— 0 0O g®E0 O a--
|
Lo
[ .
o8 x.l- |i ] " E:E N ma
16 - °
division) | : o =: x Output voltage
e o: x Output voltage
}’—“‘—’“@ (lj a a o e: x Output voltage

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

(Note 2) The order of the gate movement by 4-bit data A, ~'A;. [Fig. 571

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

148 1248
e
Channel time - ; e S . t
by b3 tag tag
ol
Gatecontrol 2§A5* 1 0 1 0 1 6 1 6 1 0101010106106 10101t0101 010
control data {Er2'111001100110011001100110011001100
A2 1 11100001 1 1 1060001111080 006T11 110000
Gatecontrol 1 {AZ2.»1 1 1 111 1 1 000000001 1111111000000 00
control data K91 1111111111111 110000000000T0CO0TO0TD000
O O O R A A
XM -3 -3 -3 -3 -3 -3 -3 -3 -1 -1 -1 -1 -1 -1 -} -1 -& -1 -1 -1 -1 -1 -1 -1 =°~ (Note) “0”:_-.0v
(V) 4 4 -4 -4 -2 -2-2-2-2-2-2-2000 020 0 ¢ 0 -2-2-2 -2 --- “1”‘—'.-15V
Xy (V) ~4 -3.7-33 -3 -3-27-23 -2 -2-17-13 -1 -1 -07-03 0 0 -03-07 -1 -1 -13-17 -2 _ .
[rL=0V AN LA AR RS O R SN ATIE N N S AP VA A4 N A O AN A S AN AY
xf—f‘,'<’—f——:“~‘u;f
X - —’;),'—5 - - - —\“;\fx
X, ’,Q—G‘r RS

n 4\ Xz"f’AAAAAAAAAAAAAAAAAAAAAAAAAAA

(Note) &= IL Voltage
4 = [H Voltage
— =X, and X, Voltage
e = X, Output voltage
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5. Outline of the WM Movement

Fine sampling for numerous voltages based on the voltages between the I and I}; terminals are provided to
produce sine waves. The 11 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 11 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 11 bit
frequency data.

(Example) Assuming that Key C3¥ is pressed when the S; ~ Sy, (11 bits) terminals of WC are connected to the
corresponding input terminals Ag ~ Ao (11 bits) of WM. [Fig. 58]

(Cia %)

(2°f) . - —{]

;

|\’/—\é>'
o=
- =

—mm__fmn_—mmm.—. (. «
(20 L « B 4.
i
| IR A # .
() 5 p—2a €2 %) Az, f ,
. \ Magnifying : :
REARTTRN ! :
l/ \\ l T= l( C.#) l
! | Pr=gita®)
\ ! | 1
s lus ///
(Example) When the key of frequency f is depressed. [Fig. 59]
Input (frequency data) Input (frequency data)
S5 (2°0) 5. (211)
§ WM |—— % § WM |—— QU'
| | ] i
< 21 T (92 '
S,s(f/2) E’r:ﬂ S,2(2%1) ET:ﬁ

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

® In this way, with the 11 bit frequency data corresponding to one key (i.e., one channel), the WM reads
out each sampling voltage every 12uS 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 11 bit data from the WC will be changed
and the WM’s will generate coupler sounds simultaneously to one key.
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(Example) When two WM’s are provided and the wiring connected as follows (press key D).

s ] A
~ gAs
|
( L WM
@e6) 8T i Xo [F—=
] ! (YM24501A)
H —
{ A
i ( 1% (8")
|
3 — A
(290)S, 3———J
@1) 55 [ -t 5
(20 5, -~ =
! |
! I
: S S : WM X, [F—=—
! t (YM24501A)
() SO - - A, 1)
_ATTIR__ATmm___&m
(£/2) S—|5 : g ": A
D111 N
(f/4) S, 1
[Fig. 60}

(D)

(D3)

® Moreover, according to the code 11 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 ICs, 3rd-System IC output 5 cycles of wave while Sth-
System IC 3 Cycles, during the time the fundamental System IC output one cycle.

(Example) [Fig. 61]

Input (frequency data)

Sa(2'1)

Thali)

MC (Memory Card)

Fundamental

System

5th System

3rd System

(36 =1%")

The 2-2/3’ tones are obtainable in connecting the WC terminals S—4 ~ §1—4 to the 5th-System IC. In the same
manner, 3rd-System tones are obtainable as well as other Sth-System tones.
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As the reading of this sampling voltage is carried out for each channel, the output of the sine wave for the
maximum of 12 sounds is shifted in time from the output terminal X, of the WM IC’s.

148
. j— 1248

Channel time 34FH7H9Hi lleHs

// ~
d ~
- ~
pr ~
~
- g
— - ~
-

\\\
3ch 5ch N
\\
T h
] \\

Sampling voltage for RN
2nd note.

Sampling voltage for [Fig. 62]

1st note.

7. E (Enable) Terminal

The WM Functions only when the E terminal is placed to “0” (5 0V) _
The Al data (Channel occupation data) produced in CLP is fed into this WM E terminal so that the WM
operates in accordance with the key pressed.
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Oscillation width (volume)

6. Envelope Voltage (I, || Terminal Voltage)

To the terminals Iy and I, , 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 I; and Iy . (In other words, the voltage between Ij; and I; means the maximum amplitude of the sine wave
produced.)

Therefore, if the voltage added to the terminals I;; and I} are varied in sufficiently long time as compared with
one cycle of the sine wave produced by WM, the maximum amplitude 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 I ; and (Example) Voltage change between terminals I, and
I, at Sustain mode. [} at Attack mode.

TL(0V Max) L

+-2.5V 4 ~2.5V —
Sufficient time
! compared to the Sufficient time
[ H(—=5V Max) : sine wave cycle. IH : compared to the
| | | sine wave cycle.
| , |
I | !
ON | OFF ON |
——t —
KEY KEY
Max Max !
IL
L
g N
=
o
Z
=
b=t
T 50t
=
8
=
32
o /
Max Max Tu

[Fig. 63]

The voltage between IH and IL is raised
to 5V (IH = -5V, IL = (V) at one time
and the phase difference decreased
gradually. (ATTACK mode)
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4 — 2 @ DISTRIBUTOR

1. Point

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

® Since at each Wave Memory of the sine wave generation circuit a single interval sound common to the UK, LK,
and PK is created, this Distributor serves to distribute them by keyboard and adds the sound source waves of
each keyboard to the Mixing Circuit for each.

U
ulz} .
WM DISTNV
Xo ———* 9]1 L 16}———ﬁ
(for 1) (YM27700A) U S for UK
— P E 2 Mixing
Ke K, Uss' through resistors
%? ]quj‘
. Ly
Le g for UK
. ul2 Mixing
. h .
WM < -, DISTIV iz j . L.é through resistors
o }'—
(for 8”) . E (YM27700A)
i ' P14
%%‘ ]Zlg
for PK
ul2 Mixing
WM DISTIV through resistors
(for 16”) (YM27700A) P
— = pf14}- ©
K. K, |
; %
b3 x

A
from CLP terminals K, and K,
(keyboard data)

[Fig. 64] Basic Construction of the Distributor

2. Basic Construction of the Circuit

Consisting of:
e For flute tones: DISTRIBUTOR IV (YM27700A: DIST IV),
® For attack tones: DISTRIBUTOR V (YM28000A: DIST V)

(Note) DIST IV receives 2 input while DIST V 1 input.
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3. Explanation of YM27700A (DIST IV) Terminals

16 15 14 13 12 11 10 ] 9
L vC P NC z 2 K, Kz I
Y M27700A
(DISTIV)
vC U vC Vbp 1 NC E Vss
1 2 3 4 5 6 8
Terminal Sienif Terminal
--------------- Designation ignificance r----s--------1  Designation ignifi
X | Code 14 A | Code g Significance
1 vVC —2.5V Center (bias) voltage 16 L LK channel output
2 U UK channel output 15 VC
3:VcC 14, P PK channel output
4 VDD Power source (—15V) 13 NC | —
521 Master clock (f = 891 kHz) | 12| @& 2 | fisomeosie Master clock
6 NC 11 K, Keyboard data input
7 © E | ENABLE | ICfunctionsat “1” (-15V) (fixed) || 10 | K, (from CLP)
8 Vss Power source (0V) 9 ‘ 1 -(rf‘:g;s{’vlﬁge wave form input
[Fig. 65]

(Reference) Explanation of YM27700A (DISTV) Terminals

16 15 14 13 12 11 10
P. L. L, 1, 1. V. v, P,
Y M28000A
(DISTV)
Ve VDD Z1 72 K. X, Ve Vss
1 2 3 4 5 6 7 8
»
[Fig. 66]

48



4. Actions of the Distributor
The Distributor a gate circuit for UK, LK, and PK, and is controlled by the keyboard data (K, K; : 2 bits)

A sampling voltage which forms the sine waves
for each respective channel time is fed into the
DIST IV terminal I of each of the 12 channels by

Gate control circuit time sharing from one of the WM circuits.

U Also, the keyboard data (K, K;), which indi-
9

HzE] A

EH=] 7

L

P
[.? cates to which channel each keyboard sound is allo-
? cated, is also added through time sharing with abso-
_L 2]V lutely the same timing as the input of the Distribu-
1

tor from CLP.
16| L

—_—
1 14|P

[Fig. 671 Block Diagram of DISTIV IC

Therefore, the sine wave of each channel input into Terminal I is distributed, by keyboard, by K;, K.

(Exampley

Channel time ﬂ(

¥

1
1
I
13

K—,__lﬂl m

1
Keyboard data{ _

4!5!6[7]819110'11[12]lIZ‘SEIS!6I7IS]9|10111]12]1[2!3!4!5

1 0

[
b
[
|

_——— e

|
|
1
{
!
|
|

Input .
(When each a key { | [
of UK and LK is

pressed.) ’

I
!
I
|
|
i
1
1
1

Ist note 1st note

I
[
1

|
toy
[
!

1

—

1
|
1
|
|
|
|
|
|
1
{
[
I
|

:

i
[
[
i
i
|
!
|
T
|
1
!

i

[
)
'
i
|
i
1
1
It

1

t

i

i

|

|
DISTIV L !
Output !
|

|

|

|

R e

[
|
|
|
1
|
I
1
1
|
)
}
i
|
|
|
!
"

[Fig. 68]
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4 — 3 @ MIXING CIRCUIT

The flute-like tone contains a small amount of low 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.

\VARV/

/\ . WK
—2.5V MA-
\/ 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. 70]
MIXING Clock elimination TVR
UK i Low pass ; UK Flute tone
Resistor Matrix E filter ;
1 1
LK ! Low pass ) LK Flute tone
Resistor Matrix i filter !
! '
PK [ Low pass )
Resistor Matrix ' filter ! PK Flute tone

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




PRC circuit board
from USC
(oscillation control voltage)

L .

4 — 4 @ ENVELOPE CONTROL CIRCUIT (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.

VAC

TP2

{AEG circuit boa

rd)

o

for UK (300 ~ 12 kHz)
1 6
for LK (300 ~ 10kHz) @ TP3

CUD B
ClD S
— En
CPD )
for ATTACK
FU, —_
P EGII oF
FU, |
— (YM 21900F )
FU,
FL, K
FL, FPz
FL, FP,

L8l

(7 bits)

1 6 l'?
L[R2
(DECAY CLOCK
GENERATOR) p————{7]
LK AT.LENGTH v 1B
TP 1
TR n_@
Envelope VA
mode switching data | [l 4@
(from PRC
circuit board) 7%7@
P—{lQ
LAR »
not used [ @
(becomes 17 (ATTACK CLOCK
in IC) GENERATOR)} TP4
for UK, LK (3 kHz)
(& Pttt
for PK (20 kHz) 3
mon R B0
TP6
Usc for UK (300 ~ 30kHz) ?
Decay timt'i [, m— S
Control voltage q ™7
(from PRC LSC for L (300~ 30kHz)
circuit board) [ E—— 6
PSSV for PK (300 ~ 30 kHz) TP8
% 1 6 7
for DAMP (5.9 kHz) TP23
10
8
(DECAY CLOCK
PK SUS.VR GENERATOR)
9]
| 4
Ll 2B
m
Envelope | & 116]
mode _ P [1:7
switching data 15V =
(from PRC [ 18
circuit board) LPD b
B 5]
—15V 20

for FLUTE
EG 1l
LYM21900

FU.
FU,
FU.

FUs
FL,

FL,
Fi,

-15V

(7 bits)

-15V

from” CLP"

to
“CLP”

ol

A
X A
WM
L EM (for Attack tone)
[‘__(’: A XH. b7 H
14 —15V
v
4,
BUFF
xL-[—FF-oqie
WM
M BUFF {for Flute tone)
XH: |17 H
14 - 15V

{Note}
m}s— VCO ciacuit utilizing BA617
-Q. Oscillation circuit utilizing TC401 1P

——-——
] FRW] (or 2) circuit board

b o o o

to
" Auto Arpeggio ”

(Basic Construction of Flute Tones Envelope Control Circuit on E-70) [Fig. 71]

2. Basic Circuit Construction

The basic circuit construction is made up of the following two IC’ s
® Envelope Generator II (EG II):

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 1I.

In addition to the above there are clock generator IC’s such as Attack Clock and Decay Clock which determine
the time to read out the envelope voltage.
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3. Explanation of YM21900F (EGII) Terminals

|40||39||38H37 |36H35H34 331 32| 31”30”29”28”27 |26| 25 lz4| 231(22]]21
22 #1 vop 1C E. F. E, E. E, . E. DF SYE CTC AP D, K. T ¥P, TFP,
Y M21900 F
(EGID
vss CUA CLA CDA CUD CLD CPD DAC FU4 R PH CUS CLS CPS FU, FU, FU, FL, FL, FL;

LI TG T L e Tl T LT

Djoin|o

Djm|oinD

Terminal . . Terminal
--------------- Designation Significance <e---o--------+ Designation Significance
M. i Code M. | Code
1 Vss Power source (0V) 40 &2 (f = 891 kHz)
—— AN - ; Master clock ¢, is opposite phase
2 :CUA JUEPER'  |Clock pulse input for UK Attack | 39 : 1 from ¢,
T %) . 1
3.:C A /{?Té‘Tvx%é Clock pulse input for LK Attack | 38 . VDD Power source (—15V)
T AD CLOCK . e Input; Clears all counters and
4 {CPA| [FEpAL  |Clock pulse input for PK Attack 37 1C — | _S/R when switch is ON.
— Toci e
5 :CUD g%g%s Clock pulse input for UK Decay | 36 | E 5 EG Counter output
6 CLD gé%%tl* Clock pulse input for LK Decay | 35 ' E 6 "
7 :CPD ES%E? Clock pulse input for PK Decay | 34 7 E_7 " 7 bits
8 | DAC DAl Clock pulse input for Damper | 33 | E ¢ "
: FUNCTION * | UK Envelope Mode Switching Function input = .
9 5 FU4 UPPER 4 termi::(?‘%i w(})\ei v}?r:p:ir;%l 0‘;?)0 on e 32 :' 9 " to EM
10 R NC 31! Eqpo "
11: PH NC 30 Eq, "
12 CUS EE%%ET UK Envelope curve selection 29 DF IQFNLI‘;YH Decay finish data output
e S . :
13 :CLS 5§§§3§T LK " 28 ' SYE SYNCHRO used for Auto Arpeggio
N CURVE | — S
14 CPS| gmoal, | PK » 211 CC | CQUMAR" |REVON Noam. kev-orres
15 FU, eaa 2% A ATTACK One puise snt out o
. ' when keyboard is on. —
: B UK Envelope mode switching = . &)
16 FU; | o . | LUK Emelopemode switching "ot B | pncay  [mmnenren e o o
17 FU, N 21 K, KEYBOARD } g
: - : DATA 1 .
: - ” Keyboard data input
18 lFLl LOWER 1 23 ‘ K1 " 2
19 : FL “ LK Envelope mode switching 29 ' F—— FUNCTION
: 2 2 Function input terminal 5 ' PEDAL 2 PK Envelope mode switching
20 . FL, L 91 | FP, |FUNCTION Function input terminal
[Fig. 72]
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4. Explanation of YM23400B (EM)

24 23 22 21 20 19 18 17 16 15 14 13
m E Vop IL, XL, XH, IH, XH, XL, 1L, IH, Vss
Y M23400B
(EM)
B, B, B, A, A, A, A. A, A, A, Z1 22
1 2 3 4 6 7 8 9 10 11 12
Terminal o Terminal o
N Code | Designation Significance " Code Designation i Significance
. — | BLOCK 3 NOTE
1: B, 24 N, not used
: DATA ! DATA
e Block data input - IC functions at <0~
2 B2 ” (not used) 23 E ENABLE (from A, of CLP)
3 B, " 22 VbD Power source (—15V)
4 AT 21 | 1L,
51 A, 20 | XL,
not used
6 A, 19 | XH,
: Gate address data H
[— input terminal ;
7 A, (Input the count 18 | IH,
: output value of :
5 EGII) 5
CA _ 17 X
8 : ® 7 : H, Envelope voltage
; : wave shape output
9 Ag 16 | XL,
10 A, 15 IL, ov
DC voltage for envelope
: Mast . . 1
1121 | dock ¢, is opposite 14! H,| -5V
; phase from ¢, . 5
12 &2 " ( f =891kHz) 13| Vss Power source (OV)
[Fig. 73]
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B. Principle of EM Il Movement

54

e Of the keyboard data generated by the CLP, the EGII uses data K., K;, AP, and D, 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 ~ E11) codes. This output data becomes the address code
data for reading the sampling voltage, which samples the envelope waves memorized in the EM circuit (explain-
ed later).

K, K: D, AP

(117

ATTACK CLOCK . CUA Envelope control section —o i
@—F_J‘> § S Countet:
O—— stop
(U, L) (P) CPA set Counter - to EM
DECAY CLOCK <UD _| Addition }CLOCK (128-notation)
@ - ‘E‘-I > g S Subtraction J with switching =
O—L—= -—o0
(UNL)P) D CLEAR J ’
FU, '
o.._————-—' N
Envelope mod. 3 S Value detection |——OD F—D—to CLP
switching )
c7
FP>
écc

[Fig. 74] (Block Diagram of EGII IC)

e First, with the keyboard data (K., K3), 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
which channel of the 12 channels.

Next, the voltage mode added to the terminals FU, ~ FUj;, and FP; ~ FP, 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 (K, , K, ), 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 channel are 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) In the case of Attack Repeat Effect (FU, =1, FU, =0,FU; =0)

UK—
LK~
PK—

® D (= Decay Time)
® The frequency of UK decay

clock pulse is controlled by
Attack Length lever, while FU,

D
~ FUj; mode, by Attack Repeat
lever. '
Due > to. the fuﬁtion control data
_ is “FU; = 1,FU, =0 and FU; =
2nd tone [Fig. 75] 07, the attack becomes quick
Lst tone rising regardless of attack clock.
® (EGII Function mode and EM output wave mode)
EGI E M
W] FUZ FU3
—_— Envelope Envelope voltage Rise drive
(FL,) | (FL,) | (FL3) mode (EM output wave pattern) data
3 ON OFF
Direct { i —_
1 1 keying AP
mode J—'_
O‘N OFF
Sustai | K. XS
o | 1| 1| s e . X
Purcussive ON OFF
1 0 1 damp mode | ! A_P
(FU.=1) I
Purcussive O*N 0 r F
1 0 1 | dampmode NMP CLOCK AP
(FU,=0) <=
Oil\
Purcussive
0 0 1 mode '\ D AP
oN [Fig. 76]
Purcussive { _—
1 0 0 repeat damp D ND AP
mode _{\N_
ON OFF =
Purcussive ‘ i —_— (Note) 0 — ov
0 0 0 repeat damp D D | AP 1=-15V
mode N\i_
Notes:

1. The t and | become quick rises and falls regardless of external clock.

Flute tone:  Sustain mode

Attack tone: Purcussive damp mode

2. FU; (FL;) of flute tone EGII is fixed to “1” and FU, (FL,) of attack tone EGII to ““0”. FU, (FL;) is
controlled by Attack Repeat lever. ‘
3. FU, is provided for only flute tone EGII and can be turned to “0” only when vibraphone lever is ON.
4. The PK mode is controlled by the 2-bit code of FP, and FP,. (FP; is fixed to “1” within the IC)
Still more, on E-70 it is fixed as:
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6. EG 1l Movement on Each Mode

(1) During Sustain Mode

® At the same time the key is pressed, the data K, K, (generating in the CLP) 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 IC.

e 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 Es ~E;;. (ATTACK TIME)

® Moreover, this EG II repeats the calculation conditions of the counter at intervals of 1uS pulse width
and 12uS per channel, and feeds the 7-bit code data to terminals Es ~ E,;. Therefore, while repeating
the address data several times it naturally advances gradually to the 127th step.

e During KEY ON the counter calculations stop as is. Thus, in this condition the 7 bit code data, indi-
cating 127 as the address data, is continuously fed out in order as channel data for the key pressed.
(SUSTAIN LEVEL)

e With KEY OFF the decay clock pulse having the clock frequency set by the control lever is received
with the decay command dataD; 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)

o P armack__ REY - OFF
MTIME ' ! |
Voltage | DECAY TIME———m
i |
EM Circuit I SUSTAIN :
output waveform { LEVEL :
! |
‘ |
§

Counter value
(Envelope voltage

read-out data) [ I T R 127 127 ovrerreeseremeeraemnennns 127,127 126 eveeeveeveemmmmminmasnsiieneai s 2.1.0

{Fig. 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.
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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.




® 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 II is continuously detecting the counting con-
ditions of the counter for each channel.) :
Moreover, with this DF data the CLP feeds out counter clear Eédata, and so the channel counter is cleared
and returns to the start condition.

CC ® =
* D —O———— wWC
CLP
- [Fig. 78]
DF, |DF,
EGIIL
for Attack (for Flute) WM
f?om EGII (Note) The WM movement

o is cancelled by “0”
@® ' E of the E terminal.

® These EG Il movement is processed by channels through 12-tone time sharing.

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

ON OFF

{¢
7

KEY — —_—

Channel time 3 }1 3 3 3 3 JS 3

+

-

T

-+
;

_

=
N
3
+

1} 2 R
EGI Counter O« eeooowee127 127 127 121 126 --wooooeeee 0
output value
0V S
s == Y = e — —x,
// ~ -
A .
, . -
EM output —2.5V—{ ‘ $:: 0 Tone volume
I\ - -F :
] \\ P [ 4
| 5} - WV - |
-5V | .I___..-_._.'.__I ! EN
. I !
! Time for | I Time for !
. counting ! counting !
[Fig. 791 ATTACK CLOCK DECAY CLOCK
pulse up to 127 pulse from 127 to 0.
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(2) EG I Movement During Percussive Mode
The attack pulse data AP is sent out one time (1uS) from the CLP with KEY ON (This pulse synchro-
nizes with the channel the key note is allocated.) When the function switching terminals FU; ~ FUj,
FL, ~FL;, FP, ‘FP, are set to the mode condition “0”, “0”, “1”".
With this attack pulse data AP, the EG II Envelope Control set the counter to the volue 127 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 (K, K3 ), according to
respective channel time.
With this decay clock pulse, the counter begins subtractive counting from 127 until 0.
This counting is carried on regardless of the key is depressed or not during the above movement.

KEY—-ON

The Decay Clock is
/ taken into by AP data.

The Count 127 is set
by function mode.

\

D

s

t !
| !
! !
127,126 —- = = ——mmmm e m - 2.1.0

[Fig. 80]

_(3) EG II Movement During Direct Keying Mode

With AP data, the EG II Counter is set to 127" regardless of external I continuesly output th the value 127
during the key is pressed when the function switch terminals (FU, ~FU,, FL, ~FL;, FP, ~FP,) are
set to respectively “17, 17, *“1”.

KEY—ON OFF

4 9

127,127 = ————— — — ——— 127
»

[Fig. 81]




(4) EG Il Movement During Percussive Damp Mode
(a) In the case FU, is “1”
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 OFF

Y f

127,126 — — - ———- 65.64.0 [Fig. 82]

(b) In the case FU, is “0”
This is the same as the percussive mode 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
and the counting is carried on with the decay clock. That is, from the very point the key is released,
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 O step.

KEY—ON

Decay clock

s

KEY—-OFF
Damp clock

127126 =~ == =-—-— ———— ——— —- 56 54 —— - 0

This mode is used for vibraphone. [Fig. 83]
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(5) Attack Repeat Effect
The percussive repeat mode of Fig. 76 on page 55, as well as the percussive repeat damp mode, have the |
functions of watching the output condition of terminals Es ~ Ey; within the IC of EG 11, carring out
self oscillation, and automaticaaly moving the counter again when the 0 address data appears.
This the same as the percussive mode, the.Counter begins to count the cecay clock pulse from 127 until
0 from the instant the key is depresse. The EG II is detecting the counting condition on the value de-
tects “0”.
With this data, the envelope control section set back the counter to “127” again and repeats this move-
ment (127 > 0).

ON

KEY —l

[Fig. 84]

127026 —=--=———— === 0.127.126 — — —— — — — — 0127 — ~———— — - ——

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

7. Curve Select Terminals (CUS, CLS, CPS)

This terminal is normally placed to “1” (5 —15V) through the IC internal control, but when it is set to “0”
forcefully from the outside, the output envelope wave form of EM changes as follows.

[Fig. 85]

This CS = “0” mode is utilized for only CUS, CLS terminals of attack tone EG II.
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8. Principle of EM Movement

IL XL
2
| E >
| 127 - l
| ° : — 11— I
j=! S
o
Q
= 2
' _ 3 1 : l IL
! A, 0 ] ==
from EGIH 1 = : WM
~ t
fg‘;?e zgdurzss data) : ——=(—-2.5V >|
o=
A_" ° 1 L <; I In
| g ozl TS | rc
| 8 ! |
! 5 ! |
| o , |
| 127 —
| [ e R 3 I
' :
- | —
l —
L (YM23400B) IH, :
-5V

[Fig. 86] (Block Diagram of EM IC)

The EM carries out fines sampling mainly around —2.5V, within the IC between the IL,- terminal (OV) and
the LH, 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 II. With the same address
data it feeds a second value, mainly around —2.5V, to the XL, terminal, as well as to the XH, terminal.
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oV

(—2.5V)

—-2,5V—

62

-5V

1Lz

Address No.

48

[Fig. 87]

IH;

+ I 1 I

64 80 102 127

The address data from EG II is sent at 1uS pulse width per channel and a 12uS frequency, so each sampling
voltage is read out by each channel and added between terminals I;; and I; 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.

ov

Practically, the wave is time shared.
That is, the EM feeds out the same
voltage repeatedly and after the
sine wave with the voltage has been
produced in some period, the vol- v
tage with 1 step higher is fed out.

Mr

l._i In practice, there is — =]
128 steps.

—2.5V

128 steps.

[Fig. 881

A -
1 il
-

In practice, there is

vvvvvvv

T

|

Wi

}=— In practice, there is —]
128 steps.




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

PRC Circuit Board

150K
VCA EG1
2nd DECAY 0SC |
Trs 1 EGH
(FLUTE)
UK |
Sus.VR ]
5 '
4 0sv, - usc usc Jo—
. o - O [}
UK d
OR tones VA: | 10K |
preset potential O Tr 1
divider -1s VA,C >
LSC oo
3K D6 Tra |
usv, -*M—N—@ ) § § < Y ¥9 I
o 8% o, |§ <b% A3
— H 153 I
2 ~ -15 |
&3 T
3 . i
v o ol fn
I
o
UK. FL.DECAY : o
ham i
A :
UL.DAMPER O -
T oM
-
H Teo______ ] D 7 | 5
F g 1
sw LLP i) 1
T, ES I LiZF N T
& s
7 Usus
Dae -15
W
D& D,y B’ o
T Py =
I 21 -15
—_— O_E
2B 5|
—Mh—] a Sk
A. Arpeggi - gge |
. Arpeggio Eod
0AA (07atON) oK =0 :
Ls, o
L.Sus. VR ’ |
LK ) Tey |
OR tones preset 4 LSV, D 33K Lsc
potential divider O » M ' —O- |
o
N 23 x
I H 15 Tri 8% 2 I
s e | ok Tree N 330K Teys |
P X
LALC n8? 3 EH !
to VCA 2 S
EG] ——O— T t
=]
2nd. D. OSC 3K DaTo |
-15 LSV, $-M—ph -15 |
O
PK, OR tones ;:)‘()K l
— potential divider |
2 < |
A, |
P.Sus. VR to VCA  pa.C C d |
» |EGl ———O— Trodl p
2nd.D.OSC _P3V Al ! EGH
O— 1 G
“KY
1 . H | UKATTACK (ATTACK
UAF = vac CLOCK.0SC
to PK. FL. 15 UAV 15 e ) Feiun}
dDECAY | -O— . —O- i
0sC Trie =
LD 100K F=e E$ 4
O A ) Te gl VIB, lever VIR _
330K Dez N B0 T
. 4 4 OFF *1” -
s Fu
\ : et i z
2 x - » -
o 9 H g ” o
u 3] - - ﬁ 3
s 1 i3 |
. ) !
—————
s :
3 »
ATTCK ATTACK
REPEAT  LENGTH ' .
NORMALl viB | cHMES [Flg 89]
% | o 1 ) 1
cG 1 1 )
— vC 1 0 o
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This is a explanation for the outline of the movement of Envelope Control Circuit for UK flute tone.

(1) 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 = —15V, the transistor Tr, is turned ON (—15V - 470K > D4 —» D3 = Tr; Base).
Trs is in OFF condition and Trg is in OFF to because —15V is given to VC terminal.

Due to the OV (resulted from Tr; 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.)

Troe turns on with OV of FR terminal and FU, becomes “0”. Also, as the other envelope control
terminals are all in free condition, F—U2 becomes “1” within the IC of EG II.

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

(b)
©

(2) In the case Sustain Tablet only is turned ON.
(a) Since the OV is fed into the UST terminal, the Tr, turns on and D, becomes Cut-off condition
through Dy .
Therefore, Try turns to OFF and the voltage of Sustain lever VR is fed out to USC terminal through
D, .- This time, the decay time is controlled by Sustain lever.
(b) FU, and FU, are, as the same as during NORMAL, set to “0”, “1” mode namely the Sustain mode.
(3) In the case Flute Response Tablet only is turned on.

The F_Iﬂerminal is shifted from OV to free condition so that the Try turns OFF and IEI_J_I turns to
“17. FU, is “1” as well, therefore, the mode becomes Direct Keying Mode.

Switching of Envelope (Flute tone)
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@®U K [Fig. 90]
(Note) 0=0V, 1%-15V
Condition UK Flute Tone
Tablet sw or lever EGII Function Terminal Mode Decay Time Envelope Wave Form
sw turned on. FU, FU, UscC
0 Fixed Short
NORMAL ) short R
(only FR terminal) (TR, ON with FR 1 (Tr, ON)
is OV =0V)
FLUTE RESPONSE 1 1 — | I
FLUTE RESPONSE Controlled by USV,
+ 0 (SUS, VR) voltage. A
U& L DAMPER 1 (Tr, turns to OFF AN
+ (D,,D,, conducted) with D, , D, ;
FOOT SW conduction)
DAMPER+F. SW 0 i d .
"
(F-R is OFF) Crogaonvees 1 s
0 Controlled by USVI
U. SUS D,, is conducted . terminal (SUS, VR) .
) (and Tr, ON with) Tr, turns to OFF AN
(U.SUS+K.S) Tr, ON. (with D, conduction)
U.SUS (+K. S) 0
+ (DU is conducted) 1 " "
FLUTE RESPONSE with Tr, ON




(Note) 0 =0V, 1=-15V

Condition

UK Flute Tone

PERCUSSIVE DECAY
+U.SUS(+KS) +DAMPER

Tr, turned OFF with
D,; conduction

0
(D,, conducted)

Tablet sw or lever EGII Function Terminal Mode Decay Time Envelope Wave Form
sw turned ON. F_U| FU_Z- usc
U.SUS (+K. 8) 0 SUS lever adjustable
. Usually set to longer at the ‘Long’ condition.
+ D, is conducted and 0 decay time. This can y'd
U. FLUTE Tr, turned on with be further lengthen XK
. Tr, ON (D, conducted) with USVI(SUS. VR) | g Gith rather long even
PERCUSSIVE DECAY though the SUS lever is short.
U. FLUTE 1 "
Tr, turned OFF with 0
PER 4 )
CUSSIVE D, D,, conduction " (to be Damp Mode)
DECAY even FR is OV, (D,, conducted)
U. FLUTE 1 "

(SUS is cancelled
" and becomes U.F.D.)

U.F.P.D+U.SUS(+KS) 0 1 Same as U.SUS Same as U.SUU
+DAMPER +F.SW (D,, D,; conducted) +UF.D +UF.D
U.SUS+DAMPER 0 1 Same as DUPM Same as
+F.SW +F.S DUPM +F .S
0 :
VIBRAPHONE 0 Set to the longest t’f’olﬁcset with
Tr, turned OFF with decay time
(VG=0V) D, conduction Tr, (D,, conducted) (with VC terminal
turned ON with D,, 0V, D,, conducted
(VC=0V) conduction. and Tr, turned on.

CHIMES Lever

(CGZOV
VC=0V)

0
(D,, conducted)

0
(D,, conducted)

((Same as SUS) !

VIBRAPHONE
0 0 " "
+U.SUS
VIBRAPHONE 1 " Set with LONG
+DAMPER 0 ﬁRetums to with
(Same as SUS) (TrgOF F) (to be Damp Mode) KEY-OFF.
VIBRAPHON 0 Particulary fi Particulary f
articular or rticu.
+DUMPER 0 CHIME 3 jever CHIMES Jever
+F.SW (D,,D,, conducted) same as ON same as ON

(Note) @ The FU; terminal of EG II is fixed to “1” (—15V)

® The Attack Clock Generator for UK (common to LK) is set to fixed frequency (3 kHz).
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OLK

Condition

LK Flute Tone

EGII Function Terminal Mode Decay Time Envelope Wave Form
Tablet sw or lever
sw turned on. [
FL, FL. Usc
NORMAL 0 1 Short n
gy el (Trio ON) (Try, ON)
1 1
FLUTE RESPONSE e l
Variable with LSV, Variable
L.SUS 0 1 terminal (sustain
volume) Voltage _/N
\~ ~
(+K.S) (D,; conducted)
(Try;, Trys OFF)
L.SUS(+K. S)
1 1
+ Same as I |
(LS terminal opens) FLUTE RESPONSE
DAM PER
Variable with LSV,
L.SUS(+K.S) terminal (sustain ON OFF
0 1 volume) voltage. |
+ (Tr,, turned OFF ] \
with D, conduction DX
(Do, D5 conducted) and Trl.5 turned
DAMPER+F. SW OFF with Tr,, ON)
To be set with Adjustable more
i rather long time. than the set time.
Auto Arppegio 1 0 further more con- on | GFF
Tr. turned OFF trollable with 4
10 : s -
Flute Tablet ON with CP terminal Sustain volume. 7=

©“0”

(D,, conducted)

(Tr,s)

to be set with
rather long time.

Controllable with

Auto Arpeggio _ ON
LSV, terininal l .
0 0 (Sustain volume) Variable
Flute Tablet ON (Tr,, turned OFF \\\\/
+ (D, conducted) with Tr,, ON) =
L.SUS(+K.S)
[Fig. 91]

»

(Remark) FLj terminal is fixed to “1”.

® UK Attack Tone Envelope Control
The Wiring Block for Attack Repeat Effect Lever and EG II (for Attack)

-




e UK Attack Tone Envelope Control

Vibraphone lever
OFF="1"(=-15V)
ON="0"(=0V)

Envelope Logic Circuit
(PRC C. board)

ATTACK
REPEAT

UAC Terminal Function

ENVE

|
I
|
|
| DECAY.C.
OSC.speed- LOPE
e - :
er | ov 30kHz ,
|
| -15V 300Hz
| Ne
|
|
|
|
! |
' |
I I
| [
| |
| ! EGII
for UK DECAY
: : (?IfOCK (for Attack)
1UAC UAC
Clp b
- i
| UAR TP
N Qre
ATTACK : U,
LENGTH Vibraphone lever ivig 7
OFF="1"(=—-15V) ™ d¥o
ON="0"(0V) —‘r 4
1
|
baadn il il K ]

[Fig. 92]

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

(1) During NORMAL

(a)
(b)
(©

Tr, turns on and UAF terminal feeds out OV
Trye turns OFF and D44 becomes CUT-OFF.

The voltage OV <+ —15V is added to both ends of TVR, so that the divided voltage is fed out
to the terminal UAC through D43 and controll the speed of Decay Clock OSC for UK.
The terminals FU,; ~ FU; becomes Percussive Damp Mode with “1”°, “0”, “1”.
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(2

3

In the case Attack - Repeat Switch is turned ON.

(2)

(b)

The opposite voltage from the preceding item (1) is added to the both ends of TVR,. The more
the TVR is forworded the more shorten the decay time.

Moreover, the terminal 1 of the TVR tumns to be free condition and the voltage between 0 ~
—15V is divided by C10K (TVR;) as well as 10K, therefore, the terminal 2 (UAV) of the VR, can
not be —15V even it is in minimum and so, the maximum 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)

(b)

Since Tr; turns to OFF and UAF terminal becomes —15V, D43 turns to cut-off condition regard-
less of the position of Attack - Repeat - SW - TVR,.

Still more, Tryo 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 terminal through Dgs. (Decay & Speed are fixed.)

The terminals FU, ~ FU, turn to “0”, “0”, “1” of Percussive Mode.

® The envelope mode of LK attack tone is fixed to percussive mode and the decay clock is controlled by LK

Length lever.

® The envelope mode 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

Touch sense
TOUCH TU.
Vib T
o TU:
VU
% A
UK Vib : VU,
DEPTH O
VU, U"«,U}Er 3bits 3bits
UTV L TV
I DVC (1)
DL, o :J Dve : ()
—f—’ St DERAY I'LJSHZ o
B OR ing
" QL)L 5KH
DELAY o 5T T ~To L sbiss
Vib g Lt i
VL. m r
LK Vib | Kl'[_,
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3 ¥ FEs~ FEn ‘
H E
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Lh S
FixcarcLp
KCA :
7 UA: FU.~L¥D / UK LK 3KHz FO0.~TFLJx FEM
15V ATTACK- -1 s
UK. Sus#} usy, ¢ 08y K.
I LUSV, PRe A
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LKSus;y [ e o usc cUD
a 2
i L LA, cID Es
TAC CLD & i——
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I PALC %D FU.fn ; .
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S P
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¢} LK A
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Touch senser

From Ay

To terminal

terminal on CLP DF.on CLP

&

_ K
N MIX ]]
v
v
n —— ) UF1
U
L
; 16
: [ a6 UF16
| T ?
N ! _ﬁJl
('r.. mmy)?:’\ '
3
( J L6 Ml
i P4
v i
2 —L—] 1
P16
FE, (L5186 P 1
. EM -
TE,
H,
From ter T~To terminal
& on CLP BT on CLP K
ﬁ#‘:ﬁr. . Wl DIST. v ] MIX
| U )
v
- 1\ - ; Ul6
3 - | ; e -y LFe
o B 1 |
|
: ! |
' ! L16 .
| 11—
= L ; ' :(E : .
o [ .
16bits : [i " PEM
" L 16 H—r— Pl6 '
»——m) PBI6
EN F
FE, [FwM2
_‘2 From terminal To terminal
& X, on CLP DF: on CLP —
L (KI-K2
e ==}
K FETE: sse x bR DIST. v ] MIx )
.
v ﬂb—ﬂ VA2
E‘ ¥ : L .. .
E. s ‘l e :I uzs A2y’
E. U UA4
= - o
& | 22
i&,—. LA4
| U :
- ney z L23 LA2%
E XL,
x .
o o e =
e
) XH:
F
Vug‘;&ﬁ‘ AEG

X
K> FromVG From
AA

From terminal

Di on CLP

[Fig. 93]
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S5 @ FREQUENCY DATA GENERATION CIRCUIT I
[PAS — VCF (ORCHESTRA TONES])]

1. Frequency Data Generation Circuit IL

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 12-sound time
sharing by utilizing the key address data (N; ~Bj: 7 bits) from CLP circuit.

V— A — ——r — s e — -
3N 3= | Wave memory
P R g s T S
Key address data b—{F|N. S i : ( . Board)
from CLP circuit o S
(7 bits) '|v——|lS 7 T 5% :?-0 "
] { its)
Keyboard data - ——{9]B; Frequency data Iz
from CLP circult .;'r_—H B (14 bits) _
(2bits) y CELESTE Q -y
. Sl = S
i.— B ‘é { @t‘—l g g %) 5 ((IDbns) J_L
L.CELESTE* [ .5 @ET. =8 L S EZ ST
A |5 =l 7 Ela =
—— © o = g 1
e & z - R
P.CELESTEqp |2 ¥, 1 §roean
r—3 ] T2
- < to 11 (2nd) ; F2 B
1 —d __ sUCCESSION - 19] T, 'ST ]
ROM C, ~ C, terminals 26] J27] |28 — T
! 4 Keyboard s ! |
Vi VE 1 VE 2 VE 3 data T[22 I
14 v T I ' 10 Se 1
Vibrato data (7 bits) \! DS ! S :
from Vibrato circuit | XS o YM23800C)K[11 I
b7 Iz N I V)| il 1K (51| %l cc ]
’ I | S,
-BV e dnEEr
e R
L l L| (Note) @ [l Input terminal FRW
_ [ Transposition | 0] Output terminat
IC terminal IV J

on CLP (KAS C. board) %;%L--ép

T.P.I. Lever

® Practically the DS IV is IC with 40
pins.
The above diagram shows only the
terminals concerning the fect con-
trol for I (1st) succession of the
transposition lever.

(Basic Construction of Frequency Generation Circuit IT) [Fig. 94]

2. Basic Construction of the Circuit

Consists of:

(1) Frequency-Read Only Memory (F—ROM)
(2) Wave Counter (WC)

and has the functions of Celeste and Vibrato.
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3. The Outline of the Movement of Frequency Data Generation Circuit 1L

e The principle of the movement of Frequency Data Generation Circuit II 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 (1 ,J7L, ILL) with many over-
tones and adding the wave shape (tone source) to the voltage controlled filter.

e 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.

e For this reason, the orchestra tones take up only the 10-bit output data of Ss ~ S;4 terminals of Wave
Counter to read out the wave shape for the tone source namely the frequency data.

e Comparison of the Frequency Data Generation Circuit between Flute Tone and Orchestra Tone

(I) Flute tones

‘VCF

|—-— Frequency data generation circuit I ~—| (Wave memory circuit)
rs—l 1| TVRI'
T
m— 0 L'”??
~ 5 o b -+
z _\! l
§ 2\ i Mixing
wC 2B 1 circuit | rype Flute family tone
Sse M1
£8 L4 xiNG) |55
= L TVRI6
o 55, = Ia )
11 J
Feet change data (fixed)
Y ’“\4
CLP .| B
- (IT) Orchestra tone
;
l-——Frequency data generation circuit Il~e] (Wave memory circuit)
o————- 1
15
[
> IS+
3 s ixing
;.; ) circuit —’ Orchestra tone
3

(10 bits)

data

Makes the tone color
H according to tone color selector
——— e (Tone color selector can not be mixed.)

Feet change data
(Controlled by T.P. lever)

Wave shape is selected
according to tone color selector.

[Fig. 95]

(Note) The feet control terminals (F, ~ F3) are of the condition that Auto Arpeggio effect is in OFF.
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4. Feet 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 10-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 Sm

The feet change of orchestra tone, utilizing the feet control data (F1 ~ 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 - || = | =— Feet
Lever position Fio | Fz2| Fa| Ss| Se Sia| Sha | (Octave switching)
Set according to
E] N tone color ¢ T T - -
-+ 16 1 1 1 28f | 27f f Y f 16
(10CT DOWN)
g
T 8 0 1 1 o f 8f 21f f
2 2 (NORMAL)
- 4 1 0 1 | 2mwf |2°¢ 22f | 2'f 4
(10CTUP)
L 1 |2nf [20f 3t |22 2
2 0 0 2 2 2 (20CT UP)
Output for interval
frequency f. [Fig. 96]

(Note) 1. In T.P. Lever “N” position, “Feet” is determined in accordance with each tone color selector.
2. During Auto Arpeggio effect ON, the “Feet” 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 (TPS 1 ~ 3 circuit board).

The feet control data for each keyboard are controlled by DS IV (YM23800C) explained later, and added
to the terminals F; ~ F; of WC synchronizing with the channel of each keyboard.

K, K.
UK T.P. Lever I i
? Transposition >
———==—f control circuit
(TPS1 C. board) Feet §__5
LK T.P. Lever 30:1trol
ata
: for UK T,
” D-SN Frequency S wC Feet
YM data I control
(TPS2 C. board) | Foot (YM23800C) F data
PK T.P. Lever control
data
? for LK S 14
n
(TPS3 C. board) ¥ peeq >
control

otk [Fig. 97]
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5. Feet Control Data Operation by DS IV (YM23800C)

to Flute Tone WC

Auto Arpeggio
Circui

t

UK T.PI Lever

UK Transposition|
circuit

Feet control data (3 bits)
during Auto Arpeggio effect

UK Transposition data
(TPS, C. boardy | [!150) succession

LK T.PI Lever

?._._

» 13 [T
LK Transposition] LK Transposition data
circuit I {15t) succession
(TPS, C. board)

PK T.PI Lever

PK Transposition
circui

- PK Transposition data
(TES, . boara) | 1115t succession

iy

DSW(YM23800C )

Keyboard data
E_. (2 bits)

Gate control
circuit

Gate circuit
for cach keyboard|

Code conversion

=

ol

Fuj26

UK TP 1 Lever

‘?__

UK Transposition
circui
(TPS, C. board)

LK TP Il Lever

LK Transposition

clrevit
(TPS, C. board)

PK TP H Lever

‘?_._

PK Transposition

circuit
(TPS, C. board)

[Fig. 98]

UK Transposition data
11 (2nd) succession

LK Transposition data
11 (2nd) succession

PK Transposition data
11 2nd) succession

Fixed to "1" when Auto
Arpeggio effect is OFF.

Code conversion

11 {2nd)

(Feet Control Data Operation by DS IV)

1(150) Succession feet control data

_{‘J_.__.QE
—E

_u\—__Cﬁ

\
\
Y
A
K we
=Tz 30 }—*—C, F= 1 (2n4) Succession
/
I}
/
1
7

]

\
A
\
\

v wC
VT E_—_"——.ﬁ 77 1(1st) Succession
1 orchestra tone

i
i
I
)
i
’
]

orchestra tone

Succession feet control data

{Notes)
1. DS1V = Data Selector [V
2. Practically the DS 1V is an IC with
0 pins.
The Block Diagram shows only the
terminals concerning the feet con-

rol
3. The block diagram on Model E-70
is indicated.

(1) Feet control by TRANSPOSITIONAL Lever (During Auto Arpeggio effect is OFF).
® The 2-bit Transposition data are fed into DS IV to control the “Feet” of Orchestra tone.
The data are supplied for all keyboards simultaneously and changed by respective lever positions.

DS IV Input-Output data

T.P I Lever position

Input terminal mode

Output terminal mode

= O O =

UK Lever U, U, : !
(LK Lever) (T (T2)) WV—F;VF_;
(PK Lever) (P,)  (P2y) | |

O O e =
(=
(=B

[

Transposition data

74

Code
conversion

Feet control data

[Fig. 99]

(Notes) 1.

“17=~15V
“0” 50V

. * marked are set to the following

conditions by transposition circuit
according to the tone color se-
lector.
® Setto 16’
UK . .Trombone, Saxophone
Jazz guitor,
_ Electric guitor
PK . . . Diapason, Bowed bass
Funny II
® Others are all set to 8’.

. The data table depends upon the

time when Auto Arpeggio is OFF.

(Terminals VF, ~ VF; should be
all “17)

. The control with T.P. II 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 K, K.
The detected data are converted to the code for feet control data. Then, the data of the Ist succession are
fed out to the terminals VF,;, VF,; while the data of 2nd succession to the terminals VF,, VF,, simul-
taneously.
Moreover, when Auto Arpeggio effect is OFF, VF; (28 pin) is set to ““1”” within the IC and the terminal is
used for both I and II successions in common.

® In this way, the feet of the tone created by time sharing is controlled by adding the feet control data to the
WC octave switching terminals (F, ~ F3)

(2) Feet Control during Auto Arpeggio effect is ON.
® The terminals VE; ~ VF; 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 VF; ~
VF; 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, VF, VF, Feet
1 1 1 16’
0 1 1 8’
1 0 1 4’
0 0 1 2’
1 1 0 1’

(Refer to the section of Auto Arpeggio.) [Fig. 100]

(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, VF; ~ VF5 are all set to *“1” 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) In 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.

&>
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{5

6 ® SOUND GENERATION CIRCUIT Il [VCF SYSTEM]

e ]

® The Sound Generation Circuit II, which uses the voltage controlled filter (VCF) and voltage controlled
amplifier (VCA), controlls the richness of overtones as well as the tone volume of tone sources (JN ,] 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 II utilizes the frequency data (S? ~ S 10 bits) sent from the
Frequency Data Generation Circuit II to read out a wave shape for an Orchestra tone source. (The princi-

ple is exactly the same as the Sound Generation Circuit 1.)

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.

(Frequency data generation circuit II) (\My circuit)

/M 1}

T T remensy . Trequncy W
Key address_t = N M|2 | (BUFFER AMP) B
data from Ywe wWC _s$ > l [
CLP [ ol “ -
(7 bits) i !
e e e ] [ - (WM3)
Feet control data —T—-‘
(Wave shape select data) (l.“one. color control
F-= == ——— - - (S/H circuit for UK) circuit for UK)
1 & s, [ |
' .
] MCA‘t 7 bit )7\\ ' Gy ‘ » ( ‘ { ] I S UK orchestra
circui its) ' ;
: for UK R g ) tone
e v G,
| v | (Tone color control _
| t | (S/H circuit for LK) Fircuit for LK)
_ X _I
A, datafrom _§ ¢ ~ ,——1 1 *' S VCF, VCA
CiP circuit | MCA ( h‘\ ' ‘ ! > S S LK orchestra
: circuit 7 bits) v tg, tone
! forik | TP | i bre | [ver,}-{VeR
TGs |20 ]
| I (Tone color control
| i | (S/H circuit for PK) circuit for PK)
! MCA circuit I :rr\—gid— VCF VCA PK orchestra
1 for PK PG, | & tone
! [
K . )
Kz 1

(Channel allocation control circuit)

[Fig. 101]

(Basic Block Diagram of Sound Generation Circuit II)

e 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)

(Note)

Envelope control
section is ex-
cluded.




6 —1e WAVE MEMORY CIRCUIT

1. Point
® This circuit memorizes three kinds of tone source wave form (v ,J L, JL1) for Orchestra tone into re-
spective IC’s and read out them according to the frequency of the key depressed by making use of 10-bit
frequency data from the Frequency Data Generation Circuit II.
® The wave shape appointed to the tone color can exclusively read out.

[ (MEMORY CARDI )
(BUFFER AMP)
(VRW C. Board) 3 5
I [
—_ I3 3T Ao — IL XX T
Ss—€3 A
weil 8% {
Saf-83 & owMo oy bSeegsl
— " . v  (¥M20200C) ; (aur
DS N|[(3bits) )i Y5 > (BUFFER
'h-i v AMP}
—l Int Ythion i L z :
nterpola = 13
data {3biy DSI E ul %E_%I
(BUFFER AMP)
~5V
Orchestra tone Ly
Ivone mlmce / Square wave memory oL
ave select circuit i o
. oA to S/H circuit
UK=TPS 1 C. board 5 MEMORY CARD Il oUT 0 circui
LK=TPS 2 C. board | |¢ Y 0 )
PK=TPS 3 C. board - TP,
E
s
I %
—-——J ]_“;
;_ Asymmetrical rectangular
' wave memory circuit
b
Xs

(MEMORY CARD III) oUT

o

51 I
43
(YM243008) 1»—@;

[Fig. 102]

A

-5V

(Note) = Input terminal
o Qutput terminal
® Memory Card is equipped with VMS C. board
o [[{ 1 A part of DS IC.
® =} PA611 (2 circuits of buffer amplifiers are built in.)

VMS C. Board

{Basic Construction of Wave Memory Circuit)

2. Basic Circuit Construction

o WMII (YM20200C: N, )
Memorizes the Saw-tooth wave.
o WMIV-1(YM20401B: I'L, )
Memorizes the Synmmetrical square wave
e WMIV-3(YM240403B: I, )
Memorizes the Asymmetrical Rectangular wave
The basic circuit is so constructed with 3 kinds of Memory - Cords consisting of the above 3 IC’s and also has the

control circuit for Interpolation (wave shape control) and wave shape select.
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3. YM20200C (WMII) Terminal Explanation

[ [ [#] [7] [#] [7]

=]

18l|17| 16['15']14]
A A Az A Ay

$» Ao As As A;  As E
Y M20200C
(WMIID)
Vss X In I XX I I, Xo Vb ¥7 Y. Vs
1 I 2 | 3 4 5 6 7 8 | 9 10 11 12
| Terminal : Terminal o
------ ---------| Desigmation Significance F-----e--------| Designition Significance
No. ' Code No. : Code
1 Master clock
1 Vss Power source (0V) 24 1 (f 5 891 kHz)
Primary output 1
2. X (To BUFFER AMP) 231 Ao
Input voltage for Amplitude
3 | ['H (High) setting (—5V fixed) 22 5 A,
Input voltage for Amplitude -
4 TL (Low) setting (0V fixed) 211 As
‘ : | :
: | :
: ! Primary output 2 -
51 XX (To BUFFER AMP) 20 Ay
Secondary input 1
o1 9: A
6 ; (From BUFFER AMP) 1 : 6 Frequency data (Wave
: ‘ shape read out data)
: . [ input terminals
; Secondary input 2 : npu
7o (From BUFFER AMP) 18 : As
Tone source wave shape output 3
8 } X0 terminal | 17 : As
9 Vop Power source (—15V) 16 As
10 Y, 15 A
Interpolation data (3 bits)
1y 4 A
: 2 (Data to blunt wave shape i !
. more as the frequency - oM ¢ trol t nal
o etting higher. L ovement control termina
120 Ys | etting higher.) 13: E Enable Y on e wen
] | ("1’ =OFF. "0" =ON)
(Note) Y M20401B (i'L)
are same as the above Table.
Y M20403 B (JL)
[Fig. 103]
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4. Principle of WMII (YM20200) Movement

® The WMII, of the same as that of WMI 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 ;.
Moreover, the sampling voltages each are obtained by controlling the gates for respective sampling points. This
Gate Control is carried out with 10-bit frequency data sent to the terminals A; ~ Ao from WC.

® The 10-bit frequency data are divided into two groupes according to interpolation data (Y1 ~ Y3: 3 bits), that
is they are 7-bit primary frequency data (which controls the gates between the terminals I and I;;) and secon-
dary frequency data (which controls the gates between the terminals I and II).

(BAG611: %)
f B.A
S X X
T ey
JUS—
197 (IL)" 17 - 80
= i> = =} !
I 1 1] .‘—h—| — 5 :
=T 126 2 126 © o )
=] 8 s =3 3 L 0 By @ )
8g | "% P EX 3
CERNY TR SRR A g
5 T A& 2 628§ E w0
»opl | D82 >
sesr|! A S o) g |
ESS || b3 L1 | 588 gg |
g8l 0% ] EEsS £ES |
@] 7 - :: I 1 £382 8§
’ 175 18] 0
Frequency 0 - - 0
data ] 3
(10 bits) Primary (I H)
Sampling frequency data
voltage s
read-out X0
—_ ]
Ao ‘ Secondar:
y frequency -
Address data (BA6I1: %)
control - "
section
— b ; {‘]=.
E Y. Y. Y. |IH X 1
B.A —_
-5V
) (BAGII: %)
{%‘ ?E(l)f,g_ata Interpolation
ment control data (3 bits)
* [Fig. 104]

(Block Diagram of WMII IC)
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® The Address Control Section divides the 10-bit frequency data (A; ~ Ajp) into two groupes — primary
frequency data and secondary frequency data — according to the interpolation data (Y, ~ Y3 : 3 bits)

Enable data E=0" E="1
Interpolation data
(indicated by decimal 0 1 2 3 4 5 6 7
notation)
Primary frequency data Ao Ao Ao Ao Ao | Ao | Ao
(Controls the gates between the § § § § A, | A,
terminals IL and IN) A. | A | A, | A, A
Secondary frequency data A 3 K: Asg Ag A 7 A 8 A )
(Controls the gates between the § § § § § § §
terminals I and II) A A | AL A, A, | AL | A,
FewJ' - Many )
Output wave shape multiples multiples VA No output wave
[Fig. 105] 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)
e The primary control section controls the'gates between the terminals I; and I;; by making use of the
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, .

(1) The order of gate movement
when many bits of primary fre-
quency data is given.

(2) The order of gate movement
when few bits of primary fre-
quency data is given.

ILIOVW

—2.5vA
[Fig. 106]

In=-5v
(Few bits means the few gates are

. . turned on so that the oscillation
Gate control is carried  width of the read out wave be-

are turned on so that the oscillation .
width of the read out wave be- ©out always with the comeslower.)
center voltage that is,

comes higher.) 25V

(Many bits means the many gates

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.

[Fig. 1071

T~ |7~ [Ae [T~ (R [Re | 4
Primary frequency data o — 10
ey Aow| Aw| An| AL AL Ao

(Number of bits)
(7 bits) | (6 bits) | (5 bits) | (4 bits) | (3 bits) | (2 bits) | (1 bit)

Advancing condition

(SOtandard address is assumed 1 2 4 8 16 32 64

“0™) -
Therefore, two sampling voltages are read out at the same time, and fed out to X terminal and XX terminal

respectively.
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(Example) The output of the terminals X and XX (advancing condition is 1.) when primary frequency

—
-

bttt b

DD b D2

PGS A

(—2.5V)

D h S
W

IR

BAAARAARAARAAAAA
v VvV

Primary frequency
data (7 bits)

f— 0 ——— — — =

i

data are 7 bits (A4 ~ Ayo).
(Remarks)

—: X terminal output voltage (standard)

—: XX terminal output voltage (advance)

[Fig. 108]

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 A,p) 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 (Ag, Ayo)
(Note) —: X terminal output voltage (standard)
— XX terminal output voltage (advance)

’ Lg.m [Fig. 109]

/

{
i
| I
| |
] t
[ |
1
\ ‘ ‘l ’ } }
vzvsvw—i— B = mm e =7~7’»—7%——74—}—*\r i —yCenter voltage ~2.5V is
! | Y constantly maintained.
!
|
|
1
I
|

j
-
]

Primary frequency
data (2 bits)

Time

(Practically the time is shared.)

e The two sampling voltages read by primary frequency data are sent out to the terminals I and II through
buffer amplifier.

(Secondary Read Out)

® The secondary gate control section controls the gates between the terminals I and II by utilizing the secon-

dary frequency data. The gate control is carried out only to the direction from I to II, always contouring
the one period of cosine curve.

(1) The order of gates movement when (2) The order of gates movement when
terminal voltage of II (XX) is higher terminal voltage of II (XX) is lower
than that of I (X). than that of I (X).

XX terminal output voltage X terminal output voltage
. ' {
I1 I
[Fig. 110]
I I1
Time . | —  — Time
X terminal output voltage 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.

82




5. WMII Output Example

(1) When the interpolation data value is 0. (Note) ~: X terminal output voltage (I terminal input)
. . o _: XX terminal output voltage (Il terminal input)
Primary frequency: data 7 bits (Ao ~ Ag) 7: XO terminal output voltage

Secondary frequency data 3 bits (A3 ~ A;)

S

1
127~ — e e —
] d
Secondary ! Z’:aﬂ:\-
frequency data | "47_" :ll \‘
! ! 2 1
. <~
. . § 1!
| 74“— "
(A2.5V)—é-'164-————————————— —————————— {7' ——————— .
o i i
!
. g i .
H - ! iy .
P e ! | EI“\ e [Fig. 111]
| ] P 1 | \ T
! o ] [ 7.5‘—
1——74’&1 ! : I\\
0-——|4—1— —————————— g )

{(
)

(Practically the time is shared.)

(Actual output wave example)

A/
~2.5V Al |

[Fig. 112]

[
o -

b e e v e —

= T I

(Reference) When interpolation data are up to 2 (0 ~ 2), the portion of the wave with sudden voltage
change can distort.
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(2) When interpolation data value is 4. (advancing condition 16)
Primary frequency data 3 bits (Ao ~§)
Secondary frequency data 7 bits (A, ~ Ay)

. (Note) —: X terminal output voltage
—: XX terminal output voltage
I'L 127 7. XO terminal output voltage
1 1
|
120 .
! ! /;7\‘\\ 7: [Fig. 113]
.~
: } 7 (WY |
] // \ \ [
e ¢ o
I Ve
i ‘ 27" vy |
\ | /// - I
i_. 72 e \ ) |
! i oo
(72.5V)§—— B ——— e mm— e mm e — = K
: //// /4 t
56 . R yd
i 7 ! Yy ,.7
- | 7
| | 4 vl 1%
i | 4 | [ 4
1 //, | vy ///
?— 24 wl | vl zZ
) 4 ! \ \\ ! , v
7/,
- : ; // : \\ \I i
i | e |
// ’ l \ ////
3 o | 3
Lo | !
i | ' ! !
1H 0 | } |
| |
| : |
A 10
-5V
Time
(Practically the time is shared.)
(Actual output example)
Aify
[Fig. 114]
\

Il

\‘\
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(3) When interpolation data value is 6. (advancing condition 32)
Primary frequency data 1 bit (ALO) o
Secondary frequency data 7 bits (Ag ~ Aj)
(Note) —: X terminal output voltage

4 _: XX terminal output voltage
X0 terminal output voltage
IL

[ JP Y T I Y

&

|

|

|

|

[

1

|
\
AN
/1
/
/

pand [Fig. 115]

o-——————f -

-
I S

|
3]
<

(Practically the time is shared.)

(Actual output example)

—2.5V [Fig. 116]

S T
i
[l

| =
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6. Other WM Output Wave

The WMIV—1 (YM20401B: for Square wave) and the WMIV—3 (YM20403B: for Asymmetrical rectangular wave)
have the same movement as WMII, 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) (Interpolation data value = 5)

IL IL
127=q - mm e — - e T 127-—— e m — =

| 1
! | |
| |
[ : [ |
| | ' i
N | L I}
(;2‘5V)$—64v- t T %._54__- bl !
' | ! LI } | [}
\ | | ! 1
I | | ) ! o I )
I ; ! ' |
] | | | |
l | | : |
0-—-- N L- 1H 0—- —
IH : ! Both advance and | \ i . ,L_Y_"
! | standard output | | : Phgse is shifted to the left
! ! voltages are same. | | | as interpolation data value
-5V | I ! ~5V | | getting higher.
1 ] | K
= - i
Ao i ﬁ| I .:
| | \ !
S — L E HE
[Fig. 117] [Fig. 118]

(WMIV—1 reads the only 2 values, namely I, terminal voltage (OV) and I; terminal voltage (—5V), from
the voltage between I; and I, with primary frequency data.)

(Asymmetrical rectangular wave output example)
(Interpolation value = 0)

64 [Fig. 119]

S =L OO

(WMIV-3 reads the only 2 values, namely the gate address No. 48 voltage and I; terminal voltage (OV)
from the voltage between I; and I,; with primary frequency data.)
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7. Interpolation Data (Y, ~ Y5 : 3 bits)

® The WM output wave (tone source signal) is produced through 12-sound time sharing so that the wave is form-
ed v;ith sampled voltages on the time axis. That is, the wave is modulated by sampling frequency (TLS% 83
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 sampling frequences
interfer each other. For this reason, overtones with no relation to these sounds are generated. As a result,
impure sounds are heard.

[Example] Consider the following WM output tone source
wave shape. le: Overtone elements of sound source wave shape
I : Sampling frequencies (fs)
! : Overtone elements of fs

(Tone source wave shape) (Overtone structure)
[Fig. 121]

(Fig. 120]

\
\
|
!
'

1
T= n - Yis s fs
(The more rise or fall of the wave
sharpens, the higher overtones are These overtones of the sound source are interfered with the
contained.) sampling frequences and the frequences fs are generated. (This

can refer to a kind of howling.)

® Then, to prevent the above phenomenon, interpolation data (Y; ~ Y;: 3 bits) gentle the wave shape so
that the wave may not contain the overtones higher than one half of the sampling frequences.

~>: With interpolation data
—: Without interpolation data

[Fig. 122] . [Fig. 123]

Naturally, high frequency contains high overtones all the more, the interpolation data are so coded to con-
" trol the wave shape according to 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, By, B2, B3) of DS IV (explained later).
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8. The Principle of Interpolation Data Generation by DS IV

Key Address
Data __
(N, ~ B, : 5 bits}

1st succession transposition.data
(2 bits each for keyboards)

(2 bits each for keyboards)

N2
5

Interpolation to Y, ~, terminals of

———————— Ist suc- . N
r ﬂl cession | & = Data Xa‘tle Nég;nqry Circuit
! a3 (3 bits) st succession)
| Octave =2
{ Switching | Ss%2 hey
=0
gx?:rcelssstion) i ?j —
- 1z
:> 58 o
Soncion) £S5 Interpolation to Y, ~Y, terminals of

3

Wave Memory Circuit
(2na succession)

Data
(3 bits)

2nd suc-|
= Cession

—-—=

] I
¢l
|E
-

7

Data (2nd succession}

E S r-———-——- ) Feet Control
18] Pz Feet N Data (1st succession)
| | Control | F
o ata a
2nd succession transposition data @ . l Se%r.“(llosl! suc- cession) I Feet Control
. 4 %—' )
(2nd suc- cesion)
3 ki I !
-

88

[Tﬂ_

L VF..

Keyboard Data
(2 bits)

(Note) 1. The block dia. shows the Input-
output of model E-70.

[Fig. 124] 2. =: Inputterminal VRW
o: Output terminal C. board

3. Regarding the feet control data
control section, refer to page 73.

DS |V Basic Block Diagram

The DS IV takes into the 5-bit data (N5 - N, - By - B, : B3) from among the key address data (N, ~B3: 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 (B, ~ B3) so as to become
the key address data in accordance with the feet of the TRANSPOSITION.

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.




[Interpolation Datal

[Fig. 125]
Ci~DFEa~A2 AF~DFEs~As A~DJSEs~A4s|A~Dd | Es~As Ad~Co
16" (£/2) 0 0 0 0 0 0 0 1 2
8" ( f) 0 0 0 0 0 1 2 3 4
4" (2 1) 0 0 0 1 2 3 4 5 6
2" (4 1) 0 1 2 3 4 5 6 6 6
(Note) The above values indicate 3-bit interpolation data with decimal notation.
The relation between interpolation values and Vl ~ Y—3 [Reference]
Terminal| ___ v — | [Fig. 126] Asymmetrical
Value ! 2 3 Sawtooth wave . Square wave . rectangular
0 1 1 1 wave
1 0 1 1 } (Sharp wave) ~ l//ll/ . —Imu . _]r I
2 1 0 1
3 0 0 1
4 1 1 0
5 0 1 0
(Nearly sine wave) ~ ‘U%. . ﬁ . %_
6 1 0 0 }
(Note)

ininininininininlninia

pinanoininian

g2 1 VDD Y32 Yzz Y|2 Y_ Y_ Y-—| TOE VFzz VF,2 VF:, VF2, VF,, P22 L 22 V22 P|z va
YM23800C (DSWV)

vss VF, VF. VF, N, N, B, B; B, XK, K; U, L, P, DF, DF; U, L3 Pz U

1 |2||3||4 |5 6 ‘7 8|9 llol 1 llZI 13|14 ||1e|| ||1s||19||20|
[Fig. 127] (Note) TOE not used

*»

With keyboard data (K, K;), the DS IV (YM23800C) 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 F; ~ F;3. (Refer to page 73)

(2) Takes keyaddress data (N3, N4, B,

in accordance with the note range shown by the data.

~ Bj: 5 bits) into from CLP and produces interpolation data (3 bits)
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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 “0” level of it’s IC E terminal.

E | WM .
*0” | move Moreover, the terminal E of each WM is controlled in compliance with
“1” | not move the tone selector of each keyboard so that the WM which memorizes the

— suitable tone source can be functioned.

10. Wave Select Control for Orchestra Tone Source

® The data (wave select data) to move three kinds of WM’s (for Orchestra tone source, v}, JL. [, )are
produced through the tone source wave select circuit (TPS 1 ~ 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 II circuits and fed out to WM E terminal with this, WM can be controlled by tone se-
lector of each keyboard.

(Note) 1. = Input terminal of VWM Wave select

C. board. — (DSII: YM24200B data
2. Actually, DS I is pro- ] r—=—-"——-= 9
vided with 12 pins. But s . Wave I
here are only the pins I———E Uy gy Memory |
which concerns with tone = T Circuit
source wave select data Sl - 7} I""E WML I
control. e I i o I ] ) ] I
3. The block diagram is of = I l
the model E-70. 18] P | |
UK orchestra Wave | l
tone selector T select ! :
- UK Tone data | WMN — 1
- —  Sohercien n}———=1(F —4-u)
E E frps 2 HE ) :
- board) '
! I
| |
: ! |
LK orchestra — |
tone selector r‘":—': E let I\I‘i) S |
]
| |

LK Tone
Source wave
- Select Circuit
(TPS 2 C.
-l board)

PK orchestra \
tone selector

- PK Tone e PS
golurce wave PS \
- elect Circuit S R
(TPS 3C. PR, U |L {P
- board) o R3

N \ N 1
e mln— 53
=H _!L . JL, Wave select

PRs s il dat
s:vb UK . 14 P ata

R,:JL ——-LK

w
R,: -n—l —--—PK . ﬁw
[Fig. 128}

(DS T :YM24300A)

Keyboard IR

=

7

I
A
N

C

=

@
o
13

Wave Shape Select Data Control by Data Selector
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(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, K3), which keyboard tones are allo-

cated to which channels.

e 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 each keyboard.

Input Output Output | Select
terminal K_| K—2 terminal | wave (WM)
U, 0 |1

Ly |1 0 D,

P, 0 0

U, [0 |1

T 10 D, l ‘
P, 0|0

U, 0 1 :

Ly 110 D, ’ |

P, 0|0 [Fig. 129]

(Note) Output becomes “0” only when the input is
“0”, and with this state each wave shape
(WM) is selected.

[Tone source wave shape for orchestra tones on model E-70]

(Example) When UK Clarinet tone selector button is

pressed.

When a UK tone selector button is press-
ed, the voltages of the terminals U, U,,
U, 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.
U, =1",U; =“0",U; =“1”
Therefore, “0” is fed out from D, termi-
nal during the channel time when key-
board data indicate the Upper Keyboard
(K; = “07, K, = “17) with this, the WM
for square wave moves simultaneously
with the channel time.

In the same manner, LK and PK moves
according to the setting condition of each
tone selector.

Tone
Tone selector UK LK PK
source wave shape
Sawtooth wave Flute - Trombone Flute - Trombone Tuba - Trombone
(5_1: f07) Trumpet and other 8 tones Horn and other 4 tones String Bass and other 5 tones

Square wave

(D2="0") Clarinet Bass Clarinet
2=

Asymmetrical T

rectangular wave Saxophone - Spring Diapason - String Diapason - Bowed Bass
(D2="0") Electric Guitar - Funny 11 Electric Guitar - Funny II Funny II

Sawtooth plus
Asymmetrical
rectangular wave

(D,=D3="0")

Piano - Jazz Guitar Piano *

{Fig. 130]

91



92

(Reference)

® DS I(YM24300A) Terminal Explanation

16 I 15 I 14 13 12 11 10 9
22 Voo NC LEU UE LE PE D,
Y M24300 A
(DS 1)
1 KK UL T, L i e
1 2 3 4 5 ’ 5 7 8 |
|_I I_J —J [Fig. 131]
Terminal Terminal
s Designation Significance. ~ |Frroaeiooeee Designation Significance
HNo. + Code No. © Code
121 ggsci(er f =891kHz 16 &2 gsgfr o, is opposite phase from @,
b 5
2 K, igi%fOARD 15 VDD —_— Power source (= —15V)
: i Keyboard Data Input '
' Terminal E
3 K; n (2 bits) 14 NC — not used
___ | UPPER UPPER PLUS LOWER Effect . ——| LOWER .
4 UL | PLUS switch connection terminal 13 . LEU| and UPPER E naﬂz fl;}%‘zutput terminal
: LOWER (*0”=0N) ? ENABLE or
- . —— | UPPER :
. ! Enable data output terminal
5 | U, | UPPER 12 § U ENABLE for UK - MCA
6 L, | LOWER JL. Wave select datainput |11 | L E — not used
: terminal by keyboard !
i — | —— | PEDAL :
i : PED ; Enable data output terminal
7. Ps AL 100 PE | i BE for PK - MCA
f — Wave select data
8 : Vss —_— Power source (= 0V) 9 D, —_— nzlutput terminal

DS I (YM24200B) Terminal Explanation

a

|16|
2

VDD

Y M24200B
(DS1I)

X, K U, L,

15| 14l |13| |1z| Iul
N.C N.C D, D,

ae]

P, U,

] 1 L

[Fig. 132]




6 — 2 ® CHANNEL DISTRIBUTION CONTROL CIRCUIT

1. Point

(1) This circuit produces the control data (gate control data for S/H circuit) to distribute the tone source signals,
which are contained in respective channels, to each keyboard.

(2) The movement of S/H circuit is controlled by the output control data and the number of possible tones to
sound are limited to seven (7) in order the key pressed for both or either of UK and LK tones.

(Note) 1. The diagram is of the model E-70. Tone source waveform
2. & Input termm.al VMS C. board from WM
o Qutput terminal (for UK S/H)
3. —O— Time sharing control data

-¢- Time sharing tone source signal [YM20700D] ¢ {9]p~

Hold signal for single tone L —S . |16]
4. —{ Ptype MOS FET UG, |21 -D {i——= 62—
T (turned on with —15V) 4G S5
UG, — 12} G = ! 3
| I/ [ \ !
O El% vca \|[L / | RN}
Channel occupation data : , : \\ :
I I
! / rL 4S5 E-—%—#
from (YM24300A] T UG- 15 176G~ =
CLP A 5 (for LK S/H)
UE IZH S>—]
B | 3 — [p
' bo—s. [GEPEENN
Keyboard data CEU|BH LG, @——P_—_-EE.T.:\' i
= Dot LK&PK | || ’ 1 !
—D+—{3]K; ! Y oo |
“ MCA \[! ’ 1R |
PE E’D L_E i, ! ’ : E \\ !
‘ LG E——D/— 1 I |
7 1' : \‘ |
H s fd-s—
__ PG|4 —17] *
P
3 (for PK S/H)
[Fig. 133] 5’1
__—Il D [ S ZI—H
(YM20700D] o T —3 *

Basic Block Diagram for Channel Distribution Control Circuit (with S/H)

2. Basic Circuit Construction

(1) Data - Selector I [DS I: YM24300A]
Produces the enable data to move MCA (prepared to each keyboard) circuit simultaneously with each
channel] time.

(2) Multi Channel Asigner [MCA: YM20700D]
As a data to indicate the occupation condition of the 12 sound channels, this receivesA—1 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 “Upper - plus - Lower” effect.

(Note) ® The MCA output data for UK and LK in this circuit are used for key voltage generation circuit to
controll VCF - VCA and EG I circuit.
® The LSI of MCA has the function of repeat effect.




3. MCA (YM20700D) Terminal Explanation

] (=] (=] (7] [+ [#] (5] [7] [#] [] (]

]

2 Z1 vDD UG, UG: UGs UG, UGs UGs UG~ PG
| (LGI) (ch) (LGs) (LGA) (LGS) (LGG) (LG7)
Y M20700D
(MCA)
VSS  BS PE DDF E A, D, CC DF TR® Xo C
ll‘ZI 3 |4| 5| 6||7||8 9| 10 11 12
Terminal Terminal
F N - Code - Designation Significance N - C ode -/ Designation Significance
0. ! 0. :
1 ;:VSS Power source (= 0V) 24 g2 Master
; i | clock £=891kHz
: Bit ; , .
9 BS < ELECTOR not used 23 71 , ¢, is opposite phase from @,
—— | PEDAL for PK channel E
3 _ PE ENABLE Enable dae;a input terminal 22 vDD Power source (= —15V)
— | DECAY Decay fini . UG, | GATE
: T ecay finish data input : CONTROL
4 {DDF! piNisH DATA | terminal (from EG I 21 L6 | DaTA ok
b ; i ‘UG
5 E ENABLE ]fionragllg (zlzitlz(i)mc?huz:nfélmmal 20 (LG;) " 2
- Channel occupation UGs
6 : A, data input tcer}r)‘:in(;l 19 ' " 3
| (LG
DECAY UG f;;;te cgntr)ol data
. . . : a chop data) output
.‘ 7 D, DATA Decay data input terminal | 18 (LG Y 4 terminal for UK (LK)
X S/H circuit
—_ | COUNTER ‘UG
giCC i -
: CLEAR t (LGs)
! __ | DECAY iUGe
9 'DF :
; FINISH 16 | (LGo) 6
. —_ | REPEAT Re i UG
‘ peat speed oscillator : 7
10 RS SPEED clock input terminal 15 ; (LG) y 7
' —— | KEY-ON Key-on data input terminal Galk Gate control data output
I1IKO s (Cfir;rlrllitl)‘hythm Driver 14:PG §§%§EOL terminal for PK S/H circuit
o EG I Clear data output i —— | INITIAL
12 C CLEAR terminal 13 1C CLEAR
[Fig. 134]
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4. Outline of the Movement for Channel Distribution Control Circuit

® 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 Movement Control with DSI

~15V >—3|PE MCA for PK (not used)

DSI (Y M24300A)

44

(&

4 TE|12 5|E MCAfor UK
U

DTLEU

Keyboard data

from CLP 13 5|E MCAforlK

Gate control

|_.

K/
=]

)
[

MCA for PK

el
]

U PLUS L

oo

Jz [Fig. 135]

¢ DSI discriminates which keyboard tone is allocated to which channel time by using the keyboard data (K.,
K,) sent from CLP with time sharing.

® Moreover, it feeds out the “0” level pulse (1¢S) to the terminals which complies with the code of each key-
board data by actuating gates based upon the discrimination.

* These output data are enable data to move each MCA.

s

[Fig. 136]
DSI Input Terminal DSI Output Terminal
DSI Movement Input keyboard data code Enable data (“0")
Condition output terminal MCA to
(UL="1") K_l K’; move (Note)
. 1. e N0 iRY%
All keys OFF — 1 1 Nothing — Nothing _J—L “17 _15v
UK-ON [— 0 1 UE [ | MCA for UK .
— i 2. The terminal UL of
LK-ON |— 1 0 LEU —> | MCA for LK DSI is usually set to
PK-ON (— 0 0 PE . | |McaforPK 17 within the IC.

* Like this, each MCA moves simultaneously with enable data fed out from the terminals (UE, LEU, PE) in
accordance with the keyboard data of each channel.
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(2)

Outline of the MCA movement

MCA receives A; 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 E data of channel time maximum 7 notes
among the A, data allocated to UK channel time in order the keys depressed as long as keys are continu-
ously depressed.

Therefore the UK-MCA receives only the A; data which is generated synchroning with each channel time
to which maximum 7 notes are allocated in order the keys depressed.

These A, 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, data are chopped (arranged in a certain wave form) and fed out with inversion.

(Example) MCA Input-output chart when exclusively UK 11 keys are depressed.

Input (Idata) - Output (S/H gate control data)

Channel time

Channel time
3]¢]ss]7[s]o o|1112|1|[2!3|4|5[g] Ts]4ls!e!7ls!9bo!11bzl1 2|3[4|s elv 8
IR RN RRERRERRRRRERRRERE
_H"HVHIHHH UGIJ_D_lHMI'H\lllii.ul(lstnote.
T HU]HH !HH‘HHH}:ww:“channeltlme)
ololojojolojojolofofr|olofojol0 [ | |l |
data‘r! o0—dx UG2H>_|1;::ll}:‘t:i:ixlll(znd" )
. .1:U1:1H:1\;.|,I;H
et p— UGS:—D—Iii‘:ll[]rfli:;ﬁ (3rd )
Lus MCA %1;im11{}}r}|:ﬁ;lll
for UK UG ppD— i{;,;.lul.:li.:l‘rﬁmth )
“0” level is input synchronizing MI'I"U‘ } : | : i : Ui :1
with the input timing of A, UGs PB—D— Aflr{;ll:] 'r:|::7*_JL(5th )
terminal ‘0" level. ; | l REEN 1”; gy ; b
UGD—D—"'I‘I‘I¥!!:1|r::‘ll(6th )
— s T T T T T -
dx, \, T A A B | IR
copont — . RN
e%.oard ata _DSIUEJ—D—CE UG, 3o II'iTi':|"|I’ 11!;((7“1 )
(2 bits) qx: All %0 !!!J!h!l'ﬁ!”l;lll
except
for 1st channel.
(Note) Output data ot (s0V)
[Fig. 1371 i “17(=—15V)

0.5us

According to the order the 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 A, 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 UG; terminal of MCA simul-
taneously with 6th channel time.
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Example 2 MCA Input-Output chart when the keys are pressed in order UK -LK - UK - LK -PK (Note UL= “17)

Input (-A:—data)

L1
-0V
ol1[o][o}a[o]z|1}2[0]s[o]1 o]2[o]1[o]

F b

Channel time lslc 5 e]-/ls 9]30]1111 1]2
| Bl
{ | |
| | |

+
1
|
|

I

lr_-
! 1
!

T T
| |
[
| |

UK UK PK LK LK
Ist 2nd note 1st‘ 2nd
note LK note LK UK note UK note
1st 2nd 1st 2nd
note note note note
Output (S/H Gate Control Data)
Channel time
Output UK channels -
“0” only at the
L only at in parallel 1.3.141516!7]8l911().lll.112.l 112] 3|J4’15!s 7ls 9'[101 ~
e RN
0E p——{D—4dE UG, b0 i T : : | : | ;TI“H : — :;ChanneltimeforlstUKnote
v | [ [ !
—_— o TR N A A A I A R R A
MCA  UG,p-D— - b~ 1 Channel time for 2nd UK note
for UK Iz|{l{||}:}lll|||u:,||
A UGsh- !:'I!I:{:I‘L4I:11#:£:
~ N P! i
[ | Chay g
| [ [ |
i'{::'l}"'{:l:':}”‘
IR
_— I
A, data }lI:H'H'II:IHH}I'
(Output LK channels Illll”":”:::”l[!:
in parallel) HH}”HH:IHHI'I]
| Py I BEEER
~ HRaHuEN
LG.p-D— L b rT: = 1+ t— Channel time for 1st LK note
“0” only at the MCA ,:Iu1|{=|||:|::”}:l||
, time of LK for LK Py Il L .
channel LG. DO I{::M'H T — :; Channel time for 2nd LK note
LE0 b——D—d=E I'}‘}'f”{}{}:'lilrglm
| !
| “0” only at the = —————== '|':If‘||||l|||”|H|
time of PK AR RN
channel. MCA II|}:|IH|||'|||'|{|{
FE p——{—PE forPK PGP :uu};”}r“::u{:{;,ﬁ(PK)
gl g ! |
— AR AR RRRE

(Output PK channel)
(Note) Output data

%07 (5 0V)
[Fig. 138] U------ Y17(=—15V)
=t

0.5us

The Output are appeared from the smaller numbered terminals in order
without any free (empty) terminal such as, by keyboard, UG, (LG;) >
UG, (LG;)~>...... UG, (LG,) from the channel time according to
the 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 “0” by pushing the “Upper - plus - Lower” tablet switch on E-70.
® When the terminal turns to “0”’, enable data to the terminal LEU can be output only under the condition

that K, = “0” and K; = “1” (UK-ON).

[Fig. 139]
?5;3?%?”‘ _____ ‘.‘.‘;;._‘!}.‘.‘.‘?Y}?‘.’?.’.‘?i?z??_._ Ensble Data 0" output CA to move
All keys OFF 1 nothing nothing —> nothing
UK-ON 0 1 UE - LEU — | MCAfortK&LK
LK—-ON 1 1 nothing — nothing
PK—ON 0 0 PE -— MCA for PK

Therefore, by pressing UK key, the two MCA for UK 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 “U plus L” switch is turned on.

Press keys in order VK, LK, VK

, “0” only at UK

(Output) S/H gate control data

UE B—D——C E ve. b-o—
K, MCA  uc.pO-
”l42PP|46P|44mﬁ¢41P|44P|47P|ﬂ:rC>E uGsp

T T T T L —
[ T T O A S N
[ [ T I A } ; | J
[y [ T O O B A A

IO lIOIOIl 01!0 IIOII

by P

T T
[

[
Lo

[
P
P
L

'
L
I
'

Channel time I?l?|?|?]7l§|911(1[11|12[1|2|3|4]5]6]

(Channel time
for UK 1st note)

Bl

1
|
1
|
1
|
|
[}
|
I
|
1
I
I
i
|
!
|
1
1

(Channel time
for UK 2nd note)

(Channel time
U for LK 1st time)

L
|
—
1
|
|
[
T
[
o
[
I
I
[
[
|
|
L
o
|
L
Py
I
L
D
]
b

ded e

UK LK UK UK LK UK
Ist 1st 2nd Ist 1st 2nd — LG, 3D—
note note note note mnote note DA, !
MCA |
for Lk "GPP :
LEU f—O—F LGs b
e
“0” only at
UK channel
+ [Fig. 140}

(Channel time
for LK 2nd time)
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6 — 3 @ SAMPLE HOLD (S/H) CIRCUIT

1. Point

® 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 1 gate for PK are built in to distribute to each board VCF. VCA
circuit as a tone source corresponding to each keyboard.

/I W (Note) 1. = : Time shared tone source signal
} mp : Hold tone source signal for single tone
"—* 2. 4 Ptype MOS FET
T (ON with —15V)

I B-A

(for UK S/H)
s [B
— s 2 ‘ grlzhestra
S S S tone

U
S {15211

F

2 ! i

UGZD——-D———EGZ———T‘\ | S ; |
~ ]

, ! |

F

MCA 1 | ~
[} ~ U
for VK 1 ~ ' 7
: S S E L U— s, » VCF,HVCA,

wpb—1 o e J »

(for LK S/H)

}
| T a
LF
< { ;; i orchestra
l—Gz \\ | § : S S S tone
! i
|

[: PF PK
?2?1}1( E b uj’— 512 ; orchestra
PGP o—3]¢ (for PK S/H) ’ tone

[Fig. 141]

Ll

2. The Basic Circuit is constructed with 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)




3. YM20900A Terminal Explanation

|16| I15| ll4l Il3| llZl lll| |10I
Sl Sz Ss S4 Ss Ss S'I

D
YM20900A (S/H)
[Fig_142] G, G, Gs G, Gs Gs G+ Vss
1 | 2 3 ‘ 4 ’ 5 l 6 I | 7 8
Terminal . Terminal
------ r--------|  Designation Significance -----r--------|  Designation Significance
No. . Code No. ' Code
1, G, | GATE1 16| S, | SOURCE1
2 G, ro2 15! S, e
3 f Gs v3 FET (G) within IC 1 f Ss ’ 3 FET (S) within IC
4 Ga "4 Gate control data input 13: S " 4 signal output terminal
5 Gs r 5 terminal (from MCA) 12 Sq " 5
6 Ge "6 11! S, v
71 Go o7 10/ S, no T
8 Vss GND 9. D DRAIN FET(D)within IC signal input terminal

4. TC4007P Terminal Explanation

[Fig. 143]

]

]

-]

.

3

(Note) The only pins No. 1, 2, 3 are used for PK S/H circuit.
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5. The Outline of S/H Circuit Movement

e 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 12-tone time sharing.

e 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.

e 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.

e Time shared tone source signal input into D terminal of S/H circuit is, therefore, fed out from the terminals S,
~ S, by each channel (tone).

e 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.

[Example] Input-Output tone source wave shape for S/H circuit

SH — -
l—us—|
(Time sharing) 12 (to be held
12us [Fig. 144] "s )
6. Example S/H Circuit Movement
(1) In the case two keys are pressed for only UK.
L L— 12us : —0.5V
AR A
oy ﬂ I from WM
IR v 3ch Seh
U'K UfK {l
1st note 2nd note UK UK
1st note 2nd note
(Sampling voltage) 4 b—tzus— ) 5y
—2v 2
s, UF, (UK 1st note)
L - ///%—o.sv
ve, |y 3t 3ch ds. J cr l
“ U \ S, ur, —L5V
)
P10 (UK 2nd note)
v, by —=b Sch g T <z l
MCA ! ~p
U .
for UK ’ de. T I Output wave is held.
Gate control data
%
(UK S/H)
[Fig. 145] *
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(2) In the case keys are pressed in order UK, LK, UK.

Channel time

]
= v
) ~ >
~ | i
© A —
[ — !
S A A I <
=1 & z
| - 4
| ! o
| 3
L -— B
=1 V,|| =g m
=R N o 2
) [} 5
T~ 1rm-—ft=="""""""""""—-- > o
= 2 b
-— ~ o~
.w. t |
- I
- N -
& e z,
=) =
H HR H
A
- N - z
= 7] 7] 0 7]
=]
.20
@ —
8 (o
5 o = ,H_
: =] I T | ==
2 v <
£ 2 g -
k=l ~ =
9 =
b
<
= - . - N
° = al o &) al o &)
E B 9] 8] U
= g
_ £
2 o i
_ | : 2 =]
U P KM\I_ et
8 U . o e o |
S v 2R | o |
[0 ] -—_cT | L2 ] naam— |
<~ | " -4 ~
= - s> | — =
R PE ] <
\ th/\ | s
1 2 | °
[ | R I ) O S IR g
=) ME o0 . =
o) 1V 7T |\ - ___I____
G R S e P-n;nnllw |||||||||||||||||||| 3
=N e > N I R A —_— 3
= ™ R e I e — <
= Me > 2= O
=t ———- -—X8 2 E=Ttt—t--"""—"——"-""1---
b— - - ..UM | S .IL'I—.IJP |||||||||||||||||||||||||
o d
f=1
& £y & M,_ m K M v
TOEE S |5 S BEPH
— - b
A8 =8 =8

[Fig. 146]
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6 —4eVCF:-VCA CIRCUIT

1. The Outline 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 moving these circuits according to the tone selected, the more natural ochestra tones are produced.

Tone source signal
(Tone source
wave shape)

1 H-P F HO 1 L-P-F LO I A
)=} HF[E—O—a)—m{11 LF{® 5] VCA 5-0-u)
(1 G00155) (I G00155)

< (I G00151)
Orchestra
tone
] 7 4 7 2
fc control Q control fc control Q control Amplitude control
voltage voltage voltage voltage voltage
[Fig. 147]

-Basic Construction of VCF - VCA

e 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.
e Low Pass Filter (L-P-F) to pass the lower overtones than fc.

(2) Voltage - Controlled - Amplifier (VCA: I1G 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.

Tone source signal_» H-P:F _»_ L-P-F _»___ VCA _»_ L_»

(1st note) 1 1 1
' T | | » i
I | | | ,— Output signal
| | | 1 » | (Orchestra tone)
' | 1 . "Jy:
i | !
| = | i ]
1 1 | |

Tone source s1gnal H-P- . p - L mp ‘
(7th note) —» 7 F + L-P-F » VCA _*_'

[Fig. 148]
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2. VCF Circuit

VCF circuit produces an aiming tone color (signal contents) with the adjustment of overtones contained in
tone source signal.
(1)  Principle of VCF
e Cut off frequency (fc)
Cut off frequency of VCF circuit is controlled by the voltage added to the 4th pin of the IC (IG 00155).
The lower of it’s voltage, the higher the frequency becomes.

H-P-F L-P-F
Input tone (Pass the overtones + (Pass the overtones ——» Output tone color
source wave higher than fc. lower than fe. wave shape.
fc control voltage fc control voltage
Voltage: high Voltage: low Voltage: high Voltage: low

Level 0 Level ° _/ff._ A\
(dB) —10 : | - 3dB (dB) —19 -3d8 | i i
~20 Yava -2 A\
A Overtones l : | _ Overtones
fe” e e (High frequency) fe' <fe e (High frequency)
} fc is changed by control voltage r fc is changed by control voltage

(Frequency characteristics of VCF—HPF) (Frequency characteristics of VCF—~LPI")

[Fig. 149]
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.

e 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 (IG 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 ~ 3 C. board) which is controlled by tone selector.

Reference)
( Y
Input signal E + 1 — I}16| Feed back input
The VCF Circuit is adjusted that fc is
NC E NC HF EI HP output equal to 800 Hz when Vfc is —2.5V.
This voltage is refered to an imagi-
fc adjustment E fc set = G E] Integral C addition nary GND of VCF control voltage.
D
[z, —
(=3
[SIR=}
Vfc inputE Vie = © BP E BP output fe
= ’
/
+15V (5] +Vee —veg [12] 15V RS 1% 1% SN
i
]
I
Q adjustment E Q set C. El Integral C addition 800Hz J - ———— __ : —-0.5V/1 OCT
X |
| ]
VQ input E vQ LF E LP output i |
25Hz ! !
: i
GND]| 8} GND -0 EQfeedback —2.5V -5V Vie
[Fig. 150]
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{2)  Cut Off 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.

VCF1 C. board —— —1 b —— VCF2C. board
(VCF3 C. board) ! ! (VCF4 C. board)
I H-P-F HO I L-p-F LO

O—E . 15 1 E—o
! (Note) VCF1, 2 C. board = for UK x 7

Vie Vic VCF3, 4 C. board = for LK x 7

L‘[I L"J 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

fo KV TP EG \i BR KV TP EG i BR PK.
—_—
_— [
B % % &% & S &
< o =] < o = o
3 = > = = + =
= ° [E) © ) g S
3 > > ES 4 3 . _;
] ‘: —
45 g’b q>)' =] & 8 E bcé) S
TS M = ke) = CE |
=S z 2§ &® 5
- .
& & e (Fig. 151] “
2 5 &
i 3 R
[ -

o Standard Voltage (fo)

~ ) To the fo terminals of HP-F. and L-P-F., preset voltages 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 compliance 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.... fc of H-P-F circuit
Lfc .... fcof L-P-F circuit
Level 31 _L_ ________________
(dB) f
! »
1
|
1
|
Hfe Overtone
v 1 (High frequency)
Controlled by H-P-F Controlled by L-P-F
standard voltage standard voltage
[Fig. 152]
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e Key Voltage (KV)

Key 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. (In
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 (1G 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

KV =high— L KV =low KV=high—e L — _ KV=low
4N 0 “T-3uB)

Level _qq = - 0.8V KV=-3.2V
dB)

Filter characteristics

fKV = -3.2V .
° " [Fig. 153]
© 5 .
Cut off frequency ~ Cut off frequency (Hvieg;.t?:‘:quency) Cut off frequency  Cut off frequency (};ieg'}:‘;f:quency)
of C, tone of C, tone of C, tone | of C, tone
Filter Characteristic Filter Characteristic

by VCF-—-HPF Voltage Control by VCF—-LPF Voltage Control

e 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.

VCF cut off
F—ON vy
KE\' 4 KL\‘ off — Time frequency

B e — — — ~fc
% —\ INITIAL : i ”
2 LEVEL : ! o (Low)
> I \A‘__774_——77__C v
g, ATTACK l t ! A (High) (EG voltage) Change of cut off
S LEVEL ! i ! .
4 Y : ¥ “fe Key d in
E bt — ey depressing
= ATTACK 'DECAY' RELEASE -

TIME  TIME TIME [Fig. 154]
(AT} (DT) (RT)

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.
(Note) This voltage is a negative voltage within the range of 0V max ~ —5V min which deffers
according to tone color.

Key releasing
PR

key is depressed and kept at a constant
state while the key is depressing. Then, it

e Tone Color is changed at the moment the
changes gradually.

F& & PP L

[Fig. 155]




e 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 ~ 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 ~ 3.3V centering —2.5V. Therefore,
17V o’ cut off frequency of VCF circuit moves entirely based on
the fc determined by standard voltage etc. with bright con-

Bright lever BR terminal f
position voltage ¢

! A trol lever, and the overtone contents which forms each tone
—2.5V fe color changes to be dark or to be dazzling.

l A
—3.3V fe’ [Fig. 156]

o~ *ﬁ~ T
—_— e e - e~ _— - —_ - \
L
' A N\
Level : \ : \ ! \\
(dB) t \\ I \\ o

Loy 1 \
oy oy

} . o ! Overtone

fe < fc' f"© < fe < fc (High frequency)
[Fig. 157]
® 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.
Left Middle Right
\\ \,/ exp Pedal Left «—  Middle —> Right
\ / .
L/ W terminal voltage —1.9V —2.5V —-2.9V
Cut off frequency - fe < fe < fc'
Tone color " Soft Brilliant
Exp Pedal

[Fig. 158]

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.
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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.

Amax= +16dB

T

ouT

‘ 3 VCA
OA ‘" E {1.Goo1s1)

1 2

‘ Fig. 159]
w15 >—MA—<-15  Control voltage [Fig.

(Basic Diagram of PK VCA Circuit)

® The amplitude level of VCA (IG 00151) 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—S0K) R; and R, are adjusted, when the 2nd pin control voltage is 10V, 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 1V 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 R, being set to 3.9q against each a note.

Buffer Amp
— - 84B —
» o [5] vea
IN (R { I G00151)

1 2

SISV S>—AMA——< t from other VCA circuit
Control voltage (remaining 6 tones)

Fig. 16
(Basic Diagram of UK and LK VCA Circuit) [Fig. 1601

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 1V p-p.

(Reference)
1 G00151
(VCA)
I O OO O O
Control ~ Control Input NF terminal Output
voltage 1  voltage 2
[Fig. 161] 15V 15V

108



(2) Movement of UK MCA circuit

[Fig. 162]

3. OP: NIM4558D%

VR, o
Input signal B —50K Mixing Buffer
fr(?m VgF 1 —15V +15V Amp.
circuit for UK
(LO1 terminal
on VCF2 5 4 6 10Q UVO
C. board) VCA
._'B———“\N\o————i 3 8 °
= Ul (1G00151) ¢}
+15V ~
1 2 :
(B —50K) 4
6§0K
Envelope voltage —-15V VvV
from VCA-EGI
(VEG C. board) __ Ul 330K 2 1
UK 1 560K OP:
Key voltage ——— 31
from key voltage =
generation circuit =
(VCG C. board) A
-
= ) = —a)—4 (Note)
(Control voltage inverter) .
——.—0 1. The circuit on
from other model E-70 is
VCA circuits +' shown here.
(6 circuits) 2. «: Input terminal
for UK. - * a: Qutput terminal VCAC. board

® 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 OV 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 movement can be effected.

two resistors; 560K and 150K.

OP, output terminal

1]

150
150 + 560
680

-—= VA
330

3304680\
330

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 woltage
of 2nd pin in VCA is getting low and the tone volume grows

down.
(Reference)

(Example of envelope voltage)

—t

[Fig. 1631

Envelope voltage is inverted based on the standard voltage which is divided from input key voltage by

(Note) VA: Envelope voltage
VK: Key voltage

(Example of key voltage)
c,
—0.8V

<——>C6

—-3.2V

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 OV and the amplification control is carried out following the en-
velope voltage. (This is regardless of the tone range.)
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6— 5 ® VCF - VCA CONTROL CIRCUIT

(VMS C. board) (VCF1 C. board) (VCF2 C. board) (VCA C. board)
1, H N ' L _Ju,
Tone source wave form—c) H-P-F - L.P-F » V-C-A uvo w©
(from WM) S (x 7 circuits) g N S (x 7 circuits) S N S (x 7 circuits) '—‘L.evel. control
1, wp. ' |- T TER Ly, Ul ! circuit
LTI M [11]
MCA { v-é’&~4>m ~EG {} Y g 4 uk,-Juk,
MeiK A 1~ EG+ )
of kv,-{kv, §EG, ~EG, uA, ~Jua,
UG, E.—.l L -
circuit
~/
- ~ (VEG C. board)
UF, UF, UAay Uaz
' UK, ~UK- \ L : _\—V‘C[A 1-:(31T 1
(VCG C. bohrd) Y ottt (7 cireuits)
Key address N ._1- I ue,-uG. JY. JF.
; UFIL | UFAT | UF2Q ASL|UAAT | UA2D
data Q% ge%:aﬁli?r%e UFAL fm,,@m“ (VCG C. board)
A, data—F=—1 circuit I
! ata L B for ATTACK
. DECAY

Clock generator

to

CEGIT,

e

FIC
FALFA2+ ASL|aAclAa1C|A2C (TPR1 - 2 C. board)

o DSV, TPF
TP | TP, TPl TP2s
L1

Tone source féi’f;'ée te Level control
wave shlape' control circuit
select circuit clreuit Panel selector « board selector priority circuit I

l BP|B.|Bs|B M, ~M,s S,~Se

y !

NI-21NI~21 PRI~
Ty g
) £ & =)ol
—nhre
Ril s Fffr mmw l
é 5E5 - RRN
PN & & ® | |

BRIGHT

TRANSPOST
TION |

Tone color selegtor
(TPX C. board) (TPX C. board)

[+ 1 3]

U, Us Ue

FRANSPOS]
THON 1

—> t0 level control

PANEL i 5 s o lev
(PRC C. board) circuit

Ui[Uzf Uaf Us| Us| Us UPR

Preset selector data generation
circuit

s,] 82| Sa] Sa S| 5| € UPC(

U PISTON

K Lo K. s
Piston button

(Basic Block Diagram for VCF - VCA Control Circuit on UK) [Fig. 164]
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1. Key Voltage Generation Circuit

(1) Key voltage generation circuit is composed of the following circuits.
e Key Volt Memory (KVM: YM23301C)
Memorizes in advance the key voltages complying the 61 notes (C; ~ Cg4) and output the voltage in ac-
cordance with the key address data (N, ~ B3: 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.

N, —
| ™
Key address data % (BASI)
(7 bits) VM 2 3
lﬁ?, (Y M23301C ) x [z} BoA
Channel _
. De—o7/0]E
occupation A, s
data Uk
s.[i—y—o—
L’_—‘osv LFa 2v el e uvkm \ 3 g o’ VCF&
S/H VCA,
Gate control data S
Standard voltage | (from UK MCA) S :]9 O K
adjustment - !
(Regulator) Boe] E ¢ *
' ~Lv
(Note) 1. The circuit on model E-70 is shown here. o |» s e L&
2. =: Input terminal LG Lk Dy
o: Qutput terminal VCG C. board - e 5% % {0*VCF &
Gate control data S VCA,
(from LK MCA) s, :]9 l o
16, 716G I LK»
[Fig. 165]

@ Reference

l 16 15 l 14 13 12 | I 11 [ 10 9 |
Ba B: B: Na E Na Nz ~
Y M23301C
(KVM)
21 72 VoD IH M IL X Vss
1 2 3 4 5 I I 6 I 7 l 8
NC i
) > [Fig. 166)
—15D
No. | Terminal No. | Tesminal
1 | &1 | Masterclock (f=891kHz) 9| N
2 &2 | ¢ isopposite phasc from ¢, Key voltage reading data
4 I H | Standard voltage high input terminal (Key address data)
Input terminal
6 IL Standard voltage low input terminal nput termina
12 E IC movement control terminal 16 B—3
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(2) The outline of key voltage generation circuit movement.
KVM divides in advance the voltage between the terminal I;; and I; into 61 Voﬁgesgtlually. These divided
sampling voltages can be fed out in accordance with 7-bit code data input into N, ~ B3 terminals.

(KVM)

je— 61 division —|

—-3.2v

(UK S/H)

A, data—o—#— ' .
E Gate control section
x|

L} —L_-
{ 7bit)

Key address data

(B A611)
BA
U
to LK S/H
[Fig. 167]

\

O

UG,

Gate control

data (7 bits
s ( )

Key address data (N, ~B3: 7 bits) which indicates the key name depressed are fed into the terminals N, ~
B; 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

IOutput voltage

—0.8V

—-3.2V
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2. Envelope Generator | (EGI)
® EGI produces the envelope voltage which changes with the passing of time from attack until decay of the
orchestra tone.
This EGI is composed of the following two circuits.

© VCF-EGI (YM20800G)
Generates envelope voltage which control VCF cut off frequency.

o0 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 (EGI) Terminal Explanation

16 I 15 14 13 12 | 11 I 10 9

VbD 21 z2 C A, DDF 2DC
: YM20800G
(EG D)
ouT AL SL IL 1DC DAC AC Vss [Fig. 169]
1 2 3 4 5 | 6 ’ 7 8
Terminal b . Sienif Terminal
------ --------1 Designation ignificance F----=--------1 Designation Significance
M. : Code M. i Code
1 OUT |OUT PUT| Envelope voltage output 16 VDD | Power source | —15V
2 AL ‘ﬁg}‘ff Attack level voltage input 15: &1 | Masterclock | f =891kHz
3 SL SSSJ{?}_N Sustain level voltage input 14 2 " (¢, is opposite phase from ¢, )
4 . IL lﬁg{,@é‘ Initial level voltage input 13! C CLEAR EGI movement clear input (from MCA)
: 1 st DECAY : : Sound data input from key
5 :1DC| "“trock Lst decay time clock pulse input| 12 1 A, on until decay finish (from MCA)
: DAMP : S DECAY Decay data input from k.
6 s DAC CLOCK Dump clock pulse input 11 : D 1 DATA oi;c:ztiladzclzyl;“mi;?lm eY
7 AC ?;TLT(;‘CC,f Attack time clock pulse input 10 . DDF Eﬁﬁgn Decay finish data output (to MCA)
8 Vss Power source oV 9 2DC 2 nngggAY 2nd decay time clock pulse input

(Reference)  One of the MCA output gate control data (UG, ~ UG, for UK) is input into the terminal.
A, (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 wigh 7. circuits for each keyboard) is moved one by
one in accordance with each key. '
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Voltage according to tone color

(2) Principle of EGI Movement P
m o
L AL SL
(128 dlv:slon) (2‘5‘6‘d‘izi§ion)
E| {{' _____ {1 ‘{{ '”i out Envelope voltage
1] output
R ST YT ST T SR R
T
Counter clear data—O—sl—— Gate control counter section
from MCA [
MCA output data -
(Key-on signal) —DO—iz; Take-in clock Vale [Fig. 170]
Decay start data—O—T{1}g switching section detector
from CLP
(Key off data)
ﬁﬁ}'
% % %% Decay finish data
T ‘c’in"c%?'“ Eﬁ“" to MCA
(Note) @ VCO used with
;—w—’ BA617

Voltage (DC) according to tone color
(Block Diagram of EG1 IC)

® Within the IC of EGI, there are numerous gates to divide finely between two terminals such as 128 di-

vision for between terminals I and A, , 256 division for between terminals A and S| and 256 division
for between terminals S; and I

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 O
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 ’Cl“la:)kce]:(-in Pulse
A, Terminal | D, Terminal (Reference) generator count
e «qn 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 ~ 383
wyn . When key is off after 1st decay. 2nd Decay ClockK 384 ~ 639
When key is off during 1st decay Damp ClockK ~ 383
[Fig. 171]

(Note) A, terminal of each EGI is connected to a chop data output terminal of MCA circuit. The level

“1” data is, therefore, input into the terminal A, of an EGI 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—D: during the time
from key-off until decay finish. Therefore, when more than 2 keys are depressed though more
than 2 tones (2 channels) of data are fed into the same EGI, each EGI detects only the D, data of
the channel which synchronizes with the channel time of the data fed into A; terminal.




(3) Example of movement when only one key on UK is pressed.
® As the pulse data “1” (% —15V) is fed out to the terminal UGI 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 A, terminal of EGI corresponding to the UGI terminal can be on “1”" level accordingly.

UGl A, (EGT)
( MCA circuit) 3ch 3ch 3ch k
for MCA UG 2 : A, (EG 1)
i i ;
UuG7 : A, (EG1)
[Fig. 172]

e EGI takes into the clock pulse from Attack Clock Generator as soon as the “1” level data is added to the
A, terminal.
The attack clock pulse is counted from O 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 voltage between IL and AL is, therefore, determined by the clock pulse width
(frequency) of the Attack Clock Generator. (Attack Time)

® As soon as the EGI 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 128 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 (D, = “0” level) from CLP is fed into the terminal
D; 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 D; data, which synchronizes with the channel time of input
data, is fed in the terminal A, 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 count value reaches 639, the EGI output the pulse data “0” 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 “0” level to C
terminal of EGI again to clear the EGI counter. Thus, the counter is cleared and all is returned to the
first state.

115



(Example of Output)

ON OFF Decaying

KEY ———

A, terminal ‘

D, terminal

I
I
|
1
I
|
]

DDF terminal ;
]
|

C terminal L

|
]
|

-
IL terminal
voltage

To be set
according |
to tone
color

SL terminal
voltage

AL terminal_

R e B

1
|
|
i
I
|
[ T
voltage ] i
i -~
ok oGO | @ @
Take-in cloc i @ ! @ @
.
t
. ! |
Counting state = 0-----—-—-- 127-—-----383 B3 == m —mmmmm e mm = s —639

[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 OFF

KEY I l

'
|
|
|
]
I
1
|
|
|
i
1
|
|
[
b
|
L

ke in clock ———t y
Take in clock = | @ T [
[}

Counting state 0-----—- 127--,‘-———(—3-%;)————---"639
[Fig. 174]
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® 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
Ist 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 e Y f:' 7
VCA-EGI for UK \(222{y ¢, MCA circuit for UK
UG, DDF UCC
from
ve, "CLP’ DOFQ % Tcc
12 11 10] |13
A, D, DDF C
Counter 0 ------ 127----- 383 383-----------639(0)

ouT I|—— to VCA circuit

i
3
!
|
!
]
!
—— I
|
|
|
I
|
|
!

~sv>—{Z AL - —p oY
S S —

|
I
|
|
|
|
I
I
|
|
I
I
i
TIME | TIME | TIME according to tone
D
9

——-—'
ATTACK: 1st DECAY 2nd DECAY ! (Note) * Voltage to be set
AC 1DC DAC 2DC color is added.
7 5 (Note) Added from orchestra
setting circuit.
e - Ock swrTeHiNG (Note) Clock switching
circuit
VAAT |VAID _ VA2D
ATTAC 2nd DECAY
CLOCK —15 CLOCK
GENERATOR 1st DECAY GENERATOR
} } cLock |
X M GENERATOR ¥

“0” is input only when
tone color is decaying®
tone (parcussive tone).
[from PRS 1 C. board]

[Fig. 1751
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e 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 ——UGT?
UCF-EGI for UK (8 bits |, o,

MCA circuit for UK

UG1 DDF TCC
from from DDF of
UG1 CLPy bi VCA-EGI Uce
12 1 [10] 13 -
Al D1 bDDF T

UFIL (Counter) 0-----
X 4 {IL-— _T_

INITIAL |
LEVEL :
|
—2.5v>_..{ESL_- R e '
ATTACK:
LEVEL
UFAL 1 [

X ——m 2 AL -4 1Y

ATTACK! st DECAY
TIME | TIME
AC 1DC  DAC

Z] —=— to VCF circuit

1 2nd DECAYI
| TIME i

2DC

7

UFAC |UFID

ATTACK 1st DECAY
CLOCK CLOCK
GENERATOR GENERATOR
* X
[Fig. 176]

9

UF2D

2nd DECAY
CLOCK
GENERATOR

(Note) * DC voltage determined in accordance
with tone color selector is sent out
from orchestra setting circuit.

(Note) Output voltage wave form differs according 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. (Refer to next page.)
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3. Orchestra Tone Setting Circuit

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.

UK Tone Selector Circuit (for 18 tone colofrs)
LK Tone Selector Circuit (for 12 tone colors)
PK Tone Selector Circuit (for 12 tone colors)

..TPR 1, 2C. board
.. TPR 3 C. board
. .TPR 4 C. board

(Note) By pressing the tone color selector, “0” (—15V) 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 (TPR1 C. board & TPR2 C. board)

Tone color | ~ww. | FAC | FIC | F2C |[AAC|AIC [A2C | Lf | Hf |QL |[QH | I | 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 | 3.43 | 2.13 | 2.76 | 4.66 |§
TROM- | 3 18.97 (15.0 |15.0 | 6.41 | 0.67 | 4.13 | 2.84 | 0.28 | 2.38 | 4.45 | 2.07 | 2.62 | 4.66 |
TRUMPET | 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§
o | 5 [8.38[15.0|15.0 (4.39 [4.386(2.75 |3.43 | 1.7¢ | 2.49 [3.43 | 1.94 | 3.12 | 4.66
Dhonz | 6 |0.67|15.0(12.6(7.33|0.67 |7.71/3.86|0.26(3.33 | 0 |2.44|3.024.66
Tone color | “XT"|FAC | FIC | F2C |AAC | AIC | A2C | Lfo | Hfo | LQ | HQ | FIL [FAL|ASL
OBOE 1 [10.4 (11.57| 15 |6.01 |1.07 [4.13 |3.81|3.45|1.36|3.79 | 2.44 | 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 |4.58 | 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 |3.04 0.28§
Chorp | 6 |0.67 [12.6| 15 |0.67 [11.28(8.04 [6.83 | 2.61 | 2.17 | 4.58 | 2.03 | 2.70 0.43§
Utar | 7 |0.67[12.4| 15 |0.67(12.60]0.67 | 2.12 | 0.65 | 3.84 | 4.58 | 1.19 [3.93 | o |&
CUITAR = | 8 |0.67|11.28| 15 |0.67 [12.60(0.67 | 2.89 | 1.73 |1.17 | 2.97 | 0.89 | 3.97 | 0
BANJO 9 |0.67| 15 | 15 |1.98 8.99 8.04 |4.71|0.98|1.78 | 2.06 | 0.68 | 4.67 | 0.44
HARP 10 |0.67 1 2.75| 15 |0.67 |12.77/12.02|2.33 | 0.26 | 3.61 [ 4.59 | 1.68 | 3.51 | 0.35
FONNY. 111 110.1]12.6 | 15 |2.75|1.41(8.04 [3.67 |1.75/1.40 |1.63| 0 |3.92|4.65
FURYY 112 | 15 | 15 | 15 [1.43]0.67 [0.83|3.33 | 1.19 | 1.34 [ 1.52 | 1.76 | 4.67 | 4.65

Unit (— V)

[Fig. 177]
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(2) Each control voltage according to LK tone color selector (TPR3 C. board)

N Qutput

Tone color | “ST™/FAC | FIC | F2C |AAC | AIC | A2C | Lfo | Hfo | LQ | HQ | FIL | FAL| ASL
FULTE 1 [3.86/2.05| 15 |6.01|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
- 3 |8.97| 15 | 15 |4.13|3.53|3.38(3.09|0.36|2.19|4.52(2.02|2.65]4.64
HORN 4 |8.3812.01| 15 |5.44 | 5.16 3.53|2.63 2.13|2.33[2.07 | 1.05|2.58|4.13
CELLO 5 18.38| 15 | 15 |5.70 | 2.97 | 3.86 | 5.49 | 0.86 | 4.81 | 4.79 | 2.20 | 2.77 | 4.65
STRING 6 |8.38| 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|0.632.56,2.23| 0 |3.04|0.28
HARP 8 |0.67]2.05| 15 |0.67 |12.6|11.8|2.79|1.49 |3.452.68 1.45|2.99| 0
GUITAR 9 |1.82 5.16| 15 |0.67 |11.8|1.33|3.55(1.06|2.57|2.37(2.36|2.79 | 0.21
R | 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 11 |12.0{3.53| 15 |0.67 | 0.67 |6.41|4.51|3.32|0.52|3.39(0.92|2.384.65
FURNY 12 [11.819.48 | 15 |0.67 4.39 | 5.16 | 4.82|2.45|0.08|0.07 [ 1.01|3.31|4.65
Unit (—V)
[Fig. 178]
(3) Each control voltage according to PK tone color selector (TPR4 C. board)
Tone color | " FAC| FIC | F2C |AAC | AIC | 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
A SNET 2 13.86/12.8| 15 [8.97|0.67 |5.44(3.68|0.04 |5.03|5.01 |2.42|2.52|4.65
TUBA 3 |8.69|10.4 15 |7.330.67 6.67|2.70 [0.48 | 3.43 |2.58 | 1.58 | 3.41 | 4.65
TRoM- 4 8.38(10.4| 15 |8.38|0.67 6.41 |3.15(2.13 [2.82|3.17 | 2.17 | 3.22| 4.65
s D 5 |0.67| 15 | 15 |6.67 | 2.55|0.67 | 3.98 0.19 |5.03|5.02|2.21|2.634.65
STRING 6 |0.67|5.70| 15 |0.67 |11.3|8.04 |2.10 |1.59 | 2.14 | 2.63 |1.99 |2.94| 0
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
HARES 8 (0.67| 15 | 15 |0.67 |11.6|8.04 |6.90 | 2.40 [ 1.68 | 2.89 | 1.59 | 2.96 | 0
AR T 9 10.67{5.16 | 15 |1.76 | 11.8 | 6.67 |3.55|1.77 [2.52|3.02|1.47 3.48| 0
e 10 [0.67 |4.62| 15 [1.76|12.6|6.67 | 3.43 [0.05|3.69|5.02|2.38 | 4.67| 0
FUNNY 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
FUNNY 12 | 15 | 15 | 15 [1.76 |0.67 | 9.68 | 4.24 [3.05 3.21[2.99| O |4.41|4.65
Unit (—V)
[Fig. 179]
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4. Clock Generator for EGI

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)

; Clock-pulse for
B100K 6 VFAT Attack Time

Voltage according to VR4 BA617 ———I—’W\r——Cl ———
the tone color 1 I I | I I |
O l M VCo

UFAC I 1

l Depends upon the
r oscillation frequency
[Fig. 180] 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-100K« on the 1 pin of BA617 is adjusted when the control terminal is
in VSS (0V) while B-2K2 on 2 pin terminal is adjusted when the control terminal is in

—15V.
CLOCK GENERATOR Output terminal | Control terminal SO; ;r\o{l terminal\‘;(;lstage
For UK VCF ATTACK UFAT UFAC 115 HZ 80 KHZ
" 1st DECAY UF1D UF1C 30 40
" 2nd DECAY UF2D UF2C 30 40
For UK VCA ATTACK UAAT UAAC 115 80
7 1st DECAY UA1D UA1l1C 30 40
" 2nd DECAY UA2D UA2C 25 40
For LK VCF ATTACK LFAT LFAC 115 80
" 1st DECAY LLF1D LF1C 30 40
n 2nd DECAY LF2D LF2C 30 40
For LK VCA ATTACK ILAAT LLAAC 115 80
" 1st DECAY ILA1D ILA1C 30 40
" 2nd DECAY ILA2D LA2C 25 40
For PK VCF ATTACK PFAT PFAC 115 80
" 1st DECAY PF1D PF1C 30 40
For PK VCF 2nd DECAY PF2D |, = — 30 | —
For PK VCA ATTACK PAAT PAAC 115 80
" 1st DECAY PA1D PA1C 30 40
" 2nd DECAY PA2D PA2C 40 40

[Fig. 181]
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