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~ PROGRAMMABLE MEMORY SYNTHESIZER

Thank you for your purchase of our YAMAHA PROGRAMMABLE MEMORY SYNTHESIZER.

The YAMAHA PROGRAMMABLE MEMORY SYNTHESIZER is a new professional keyboard that has been developed

FEATURES

Built-in PROGRAMMER

As these units incorporate RAM (LSI’s for memory},
the CS-20M can store 8 original voices with the use
of 32 parameters, while the CS-40M can store 20
voices with the use of 50 parameters.

Equipped with Back-up Batteries

As back-up batteries (two alkaline batteries) are
provided, the memorized program data is held intact
even after the power switch has been switched off.
Built-in Cassette {nterface

A built-in cassette interface enables storage of pro-
grams (recording onto cassette tape)} and loading of
programs {writing into RAM from cassette tape).
This provision giyes the user the ability to create
an infinite library of original sounds.

Control Panel Designed with Emphasis Placed on
Sound-Creating and Ease of Operation

The CS-20M is eequipped with two VCOs, and the
VCF and VCA are both provided with an indepen-
dent EG. On the other hand, the CS-40M has four
VCOs, each of which is provided with a special EG.
The VCF and VCA are also equipped with inde-
pendent EGs. Furthermore, the panel is laid out in a
manner which permits ease of operaiion and the
ability to create fine-textured sounds.

In order to fully understand these functions and to
gain maximum efficiency with this instrument, we
urge you to read the contents of this owner’s manual
carefully,

Points of Attention

Installation

Avoid places subjected to direct sunlight, high hu-
midity, or dust. Never use the synthesizer near fire
or heat-producing objects, such as on top of a power
amplifier.

Cleaning

When cleaning the set, do not wipe the panel or key-
board with thinner or other cleaning liquids, as this
may leave stains or cause discoloration. Always use
a soft and dry piece of cloth only.

Connections

Connections to an amplifier or other equipment must
be made appropriately and with due care, as wrong
connections may lead to damage in the synthesizer
or amplifier,

based on Yamaha's rich experience in music and the most advanced LSI technology. By providing the performer with
a wide range of sound variations and by incorporating a programmer, this synthesizer is ideal for live performances.
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Volume

The volume level should always be set with care, as
the application of excessive input to the amplifier
may cause damage to the amplifier or speakers.
Back-up Batteries

The back-up batteries {two alkaline batteries) for
BAM have a life of approximately 2 years. However,
it is recommended that the batteries be replaced a
little earlier than the regular life span. {(Refer to
Page 6, regarding insertion and replacement of
back-up batteries.)
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— CHARACTERISTIC POINTS OF A SYNTHESIZER

The function of the synthesizer is to electrically
synthesize and control the three elements of sound,
that is, pitch, tone and volume as well as the transient
change from the instant a sound is generated to the
point it fades away.

The pitch is controlled by the VCO, tone by the
VCF, volume by the VCA and the transient variation
of sound by the EG. "VC” in VCO, VCF and VCA
designates ‘‘voltage-controlled”. Now, let us consider
what kind of function this voltage control has in the
synthesizer. The drawing described below is the block
diagram showing the basic composition of a synthesizer.

vCo .- VCF VCA

KEYBOARD FOLLOW
EG EG

/[

CONTROL VOLTAGE

KEYBOARD

TRIGGER

e KEYBOARD CIRCUIT

This circuit generates the key's voltage (CONTROL
VOLTAGE) that corresponds to the pitch, and the
signal voltage (TRIGGER) that indicates that the
key is being depressed. Although the TRIGGER
voltage will stop when the finger is released from
the key, the CONTROL VOLTAGE that indicates the
interval wil! be held by the SAMPLE AND HOLD
(S/H) circuit until the next key is depressed. The
drawing described below shows the relationship
between the key's interval and CONTROL VOLTAGE,
together with the waveforms produced by the TRIG-
GER and CONTROL VOLTAGES when mi {E} > do
{C), > and sol (G} are depressed.
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® VCO (Voltage controlled oscillator)

The VCO produces the basic sound source, with the
frequency of this sound corresponding to the CON-
TROL VOLTAGE from the keyboard circuit. The
VCO simultaneously produces {oscillates) such sound
source waveforms as the sawtooth and square wave
which are rich in harmonics, as well as the pure-
sounding sine wave {containing no harmonics}. The
oscillator frequency corresponds to the CONTROL
VOLTAGE value in a linear fashion. In addition,
it the oscillator is also controlled by adding an AC
voltage, such as a low frequency oscillator (LFO)
or other AC sources, the key interval will be modu-
lated accordingly. The function of adding this voltage
is carried out by a circuit called an adder. Therefore,
it is possible to freely control the VCO's oscillating
frequency in accordance with the voltage value
applied, since a synthetic voltage formed by several
AC waveform sources is used instead of a fixed DC
voltage. The drawing described below shows a case of
VCO control in which a sine way from the LFO is
added to the CONTRQOL VOLTAGE. Of course it
is also possibie to add other voltages such as an
EG voltage in place of, or simultaneously with,
the LFO.

RITCH

VCG MOD.

VQLTAGE

)fi " CONTROL VOLTAGE
rd
VCO OuT

bt

& VCF (Voltage controlled filter)

The VCF, which might be called the heart of the

synthesizer, alters the tone from the VCO by cutting

or emphasizing the harmonic structure of the wave-

form. Therefore, an infinite variety of tonal {harmo-

nic) variations are possible by using the VCF to

alter the sound source from the VCO ({those which

are rich in harmonics, the sawtooth and square for

example).

*Note: Since the sine wave is a pure waveform
containing no harmonics, the VCF has no
effect on this waveform.
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The VCF alters the tone by changing the cut-off
frequency {The point at which harmenics contained
in the waveform source are either passed or rejected.
All harmonics above this point are eliminated, all
below are allowed to pass). To compensate for any
deviation of harmonic structure caused by the dif-
ference in intervals from the keyboard control vol-
tage to the VCO, a circuit (KEYBOARD FOLLOW) is
introduced so that the cut-off frequency will shift
along with the shift in the interval. This is accom-
plished by adding the CONTROL VOLTAGE of the
keyboard circuit to the DC voltage genetated by the
VCF keyboard follow control, In addition to the
above, the tone (harmonic structure) can be modu-
lated by adding to the existing voltages a voltage from
the LFO or a transient voltage from the EG.

The drawing described below illustrates the condition
in which the cut-off frequency of the LPF {low-pass
filter) is controlled by the EG.

CUT OFF FREQ.
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T EGAVCF

“- CONTROL VOLTAGE

® VVCA (Voltage controlled amplifier)

The VCA is an amplifier block whose amplification
degree is varied by the control voltage.

The drawing described below shows a case in which
the amplification degree of the amplifier is controlled
by the EG voltage to give a transient variation (en-
velop) to the volume, from the point at which the
sound begins to the point at which it fades away. Nat-
urally, as in the cases of the VCO and VCF, it is pos-
sible to add a voltage from the LFO to the EG voltage

AMPLITUDE

QUTPUT

and use the resulting voltage as the VCA’s control
voltage.

® EG (Envelope generator)

The EG produces a transient voltage which creates
the envelope (how the sound characteristic changes
over a period of time) to control the sound desired.
The TRIGGER signai from the keyboard circuit
initiates the beginning and the end of the envelope.
This envelope can be used as a control signal for the
VCO, VCF, VCA, etc.

EG-VCA

TRIGGER
|
L

KEY-ON

KEY-OFF ON QOFF ON

Envelope waveform variations produced by the difference
in the timing of KEY-ON and KEY-OFF events.

In addition to all the elements described above, the
synthesizer contains other controls such as the LFOQ
{low frequency oscillator), that produces an AC voltage
to provide periodical variations resulting in such effects
as VIBRATO, TRILLS, TREMOLO, etc., and controls
which provide versitility for the user during live per-
formance such as a PITCH BENDING WHEEL,
SUSTAIN, PORTAMENTO, GLISSANDO, etc.

In summary, any parameter of the synthesizer can be
controlled or changed by changing and pericdically
varying the voltages. Therefore, since all controls in a
synthesizer are effected by using the power of voltage
control, the synthesizer is capable of producing an in-
finite variety of sounds and events with ease, never
before possible with any existing instrument. In this
regard, the synthesizer is a new and exciting instrument
with a place of its own in the musical world.

il




—BEFORE MAKING CONNECTIONS

Before connecting the synthesizer, the following operations should be

1. Load the batteries.

1JL‘|1 s i

carried out.

In order to prevent the programs from being erased when the power switch is switched off, the CS-20M and CS-40M are
equipped with back-up batteries for the RAM. Load the back-up batteries before any connections are made and before

performing programming operations.

Loading of batteries

Under side of synthesizer

) 7 screwdriver and open the cover,
Phillips-head screwdriver 77-

replaced before they reach their life span.
® When replacing the batteries, use alkaline batteries (Size: AA).

Remove the two screws with the o

® The batteries have a service life of about 2 years. if the batteries are kept inside the synthesizer after the life
period has expired, liquid may leak out from the batteries and damage the unit. Therefore, they should be

® To avoid damaging the synthesizer’s circuitry, temporarily disconnect all cords before replacing the batteries.

Insert the two standard-accessory alkaline batteries,
placing them in proper polarities {+, -}, and then
close the cover.

dF Alkaline battery =

¥

(> Alkaline battery (]

]

Always replace both batteries.

2. Perform the following operations.
The first operations to be performed after loading the batteries

are carried out for stabilizing the programmer. This

is attained by setting the synthesizer to a condition where no sound will be produced.

1) Refer to "CONNECTIONS (Page 7)" and
connect the power cord and set the

POWER switch to the "ON'" position. v O
2} Turn VCO1, VCO2Z and NOISE controls O
in the MIXER block, and "\ 1 and "\ 2 ©
in the VCA block counterclockwise
as far as they will go. {Control ™\, 2 is ‘W
provided for the CS-40M only )
] ——

3} While depressing the WRITE button of U
the PROGRAMMER block, push down
the preset buttons. (In the CS-40M, the
M1 button is used for selecting 1 ~ 10

Keep WRITE button
depressed.

Keep WRITE button

depressed.
and M2 button for 11 ~ 20.} one by one.
“or. Set at 0",
coe BOOoO chom|C]
lacm@@aaa}a o000
| (1) e [ (yly C

Set at 0"’ Set at 0.
‘ 'QL L
ol - N =
OO OO0 o G
“LELL - llTJ o

YAMAHA |

PROGRAM SELECT buttons.
Depress the preset buttons

[? ﬁr YAMAHA . ;
PROGRAM SELECT buttons

Using M1 and M2, set the

M1 is used for selecting
preset buttons one by one.

1t0 10, and M2 for
11 to 20.




——— CONNECTIONS: - -Part 1

BALANCED  HIGH
ouTPUT

E

Wall outlet

Power cord

auTPUT

Foot switch
pedal

¢ The synthesizer should be placed an adequate distance from radios, television sets, or other possibie causes of interferance. When
placed near such field's, erroneous operation or noise generation may occur.

— CONTROL wOi T
n

S
" ‘
e

PROGRAM
TO TAPE

pe
FAOM Tapg| 1ivK

I"UH'A oy .
I@ =
e CS-40M

Foot controller (FC-3)

Foot switch

pedal {FC-4) Foot controller (FC-3)

{For CS-40M only)

@ POWER
After connecting the power cord as shown in the connection
diagram, switch on the POWER switch.

@ CUTPUT
Output terminals used for connecting an amplifier, or the like.
e BALANCED OUTPUT:
A balanced-type cannon-type connector output terminal.
o OUTPUTHIGH:
An unbalanced phone-jack type high-leve! output terminal.
® OUTPUT-LOW:
An unbalanced phone-jack type low-level output terminal.
* The HIGH and LOW terminals should be used in complijance
with the input sensitivity of the amplifier to be connected.
* When connecting to such equipment as an amplifier, pay
special attention to the level setting of the synthesizer and
amplifier.

©® FOOT SW.
Connector terminals for the foot switch pedal. Enables
SUSTAIN and PORTAMENTO effects to be turned ON and
OFF,

O FOOT CONT.
The connector terminals for the foot controiler,
& VOLUME: Enables volume control.

¢ FILTER (For CS-40M only): Enables control of VCF cut-off
frequency. Useful for WAH effects.

© VCF IN and VCA IN (For CS-40M only)
Input terminals used for controlling the VCF and VCA
externally. For further details, refer to page 20.

@ CONTROL VOLT & TRIGGER
Input/output terminals for the CONTROL VOLTAGE and
TRIGGER. They enable this synthesizer to be used as a
multiple-system synthesizer with another synthesizer having
compatible input/output terminals. For further details, refer
to page 19,

© PROGRAM
Input/output terminals used for STORE and LOAD opera-
tions performed with a cassette tape recorder connected to
this unit. For further details, refer to page 23.

© PGM LOCK IN/OUT
This is a switch provided for the purpose of preventing pro-
gram data to be erased by mistake. For futher details, please
refer to page 22.
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FUNCTIONS---BASIC SETTING

The functions of each section are described individually below. First, we shall show the basic setting, the pattern to
be followed when you wish to produce sounds for the first time, or experimentatly, to check the synthesizer, amplifier,
etc.

1. Confirm illumination of the indicator located above the PANEL button of the PROGRAMMER block.

2. Reterring to the drawing, set the respecitive knobs and switches. This is a setting that will cause sawtooth waves { ™.}
to be fed out in their original form from the VCO1 and square waves ([ 1) from the VCQO?2.

3. When the VCO1 control of the MIXER block is turned, it will cause ™. (sawtooth waves) to be fed out, whereas
when the VCO2 control is turned, 'l (square waves) wilt be fed out. When both controls are turned together, mixed
waves will be fed out.

4. VOLUME should be set to a position where an optimum voiume is obtained.

Basic Setting for CS-20M

Basic Setting For C$-40M
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FUNCTIONS---KEYBOARD

KEYBOARD

|
1

® The CS-20M is a monophonic synthesizer composed
of 37 keys to cover 3 octaves. When two, or more,
keys are depressed together, the one of the higher
(highest) pitched key alone wili be sounded.

® The CS-40M is a two-note synthesizer composed
of 44 keys to cover 3-2/3 octaves. When three, or
more keys are depressed together, the notes of the
highest-pitched and lowest-pitched keys (of all the
depressed keys) will be sounded.

—
Basic Block Diagram of CS-20M

EG-VCO

[a¥)
— " VCOt [.nn
)
LFo
a ¥
o
5 |
8% —— tricser > GLIDE | ——»] MIXER VCF » VCA » OUTPUT
= N -
Y 3 X
g CONTROL| LFO LFO
- o VOLT
g TRISGER > EG ~VCF | TRIGGER > EG -VCA
TRIGGER veoz B, _
PREE FrEy
AT DT SL RT AT BT SL RT
NOISE TRIGGER LFO LFO
Basic Block Diagram of CS-40M
L veor )
POA
T (I.I) A
— LFo 1 »
=k u T
— g @ . ¥ L MIXER on
| ] & - I 1 a o
== @ < < TesER —| EG-VCO MIXER H VCF VCA
:>-g — = I T (I,H) Jigp (I;H) ' L QUTPUT
w e (* il OFF
—y |4 |22 KCV ~ K 9%
= S| £8 a ' LFo LFo T Juosw
3l 18 . CONTROL .
T i .
z y < EG-VCF EG-VCA )
[15 L.Ivco2 e L ™S (L) | RMO ooy,
TRIGGER L) [ el
#’ %‘/ % % £6-VCO
LFo
AT DT SL RT J AT OT SL RT
NOISE TRIGGER LFO LFO
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——FUNCTIONS---VCO

VvCO1 & VCO2

As the VCO1 block and VCOZ block are of the same
composition, we shall limit our description to the
VCO1 block.

CS-20M

OSCilL _ATOR
1

O PITCH é’
This is a control used for adjusting the pitech, which
has a variabte range of approximately —500 to
+700 cents. {1,200 cents = 1 octave)

® Ags it takes about 15 minutes for the pitch to reach
a stabilized state after the synthesizer has been
switched on, tuning should be performed after more
than 15 minutes have passed following switch-on.

O FEET
This control enables the sound range covered by
the keyboard to be shifted in units of octaves.

2FEET
4 FEET '
®CS-20M '8 FEET |

—_—— !

A

AR
Cob b e
| ! | i - - ;
S 4FEET |

®CS-40M - | | sFEET . |
: ' I6FEET g: A.443Hz
L IPFEET.
l B4FEET ;!

Fig. 1
® WAVE

This is a switch used for selecting the sound source
waveform.

VOLTAGE
CONTROLLED
OSCILLATOR

U

DEfThe

WAVE

LN
[

T

7]

® /\ : Triangular wave
Although this waveform contains odd-number har-
monics, mellow sounds similar to a sine wave are
produced as few harmonics are present. Flute-like
tones can be obtained using this waveform.

® . : Sawtooth wave
Contains harmonics of an integer order. Compared
with triangular waves and square waves, it is richer
in harmonics. Thus, it is generally used as a sound
source for producing imitative sounds of such brass
instruments as the trumpet, or string instruments
such as the violin.

e [ : Square wave
Symmetrical square waves have harmonics of an
odd-number order and resemble the spectrum of
closed wood wind instruments such as clarinets. Since
it is possible to vary the harmonic structure of
square waves with the PW control and PWM control,
the square wave is a useful sound source for pro-
ducing those sounds distincly characteristic of syn-
thesizers.

O MODULATION-FUNCTION
‘Used for selecting the waveform that creates a
MODULATION effect (pitch modulation) to the
VCO.
® "\, : Sine wave
Repeats the effect in which the pitch rises and falls
in a smooth manner,
e [ . Sawtooth wave
Repeats the effect in which the pitch suddenly rises
and then gradually falls.
® | 7 Inversed sawtooth wave
Repeats the effect in which the pitch suddenly falls
and then rises gradually.
® [ : Square wave
Repeats the effect in which the pitch rises and falls,
% The above four types of waveforms are obtained
from the LFO. The speed at which the effect is to
be repeated is determined with the LFO SPEED
control.
® S/H: Sample-and-hold
Repeats the effect in which the pitch is changed in
a random manner.
* S/H is obtained by randomly extracting {sampling)
a value from the noise generator as a certain
moment and then holding this value up to the
moment the next one is sampled.

¥
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Basic principle of S/H
) . S/H output
Noise

, waveform

The period is determined with the
LLFO SPEED control. Fig. 2

® GL-& GL+ {For C5-20M anly)

Produces GLIDE effects (this functions by changing

the pitch of the deparessed note and gradually, at a

speed set with the GL time control, returning to the

pitch of the depressed key.)

GL+: The sound will start from a pitch higher than
that of the depressed key and will finally
return to normal.

GL—: Contrary to GL+, the sound will start at a
pitch lower than that of the depressed key,
and will finally return to normal.

The time that it takes to reach the pitch of the
depressed key is determined with the use of the
GLIDE TIME control.

*

KEY ON KEY OFF
TRIGGER

- TIME 7 Glide volitage over which the

GLIDE GL' | CONTROL VOLTAGE will
ok i . overlap.

= | -
1 / /\

\/MW\FNWV\/W\/ VG0 muput

Pitch of the prewously Putch of the depressed key.
depressed key. Fig. 3

® EG+ & EG— {For CS-40M only)
This control varies the pitch of the depressed key
over a period of time.
EG+: The pitch is changed by using the positive
envelope { /~_ ) of the EG-VCO.
EG—: The pitch is changed by using the negative
envelope { %} of the EG-VCO.

KEY ON KEY OFF

TRIGGER

-

ATTAGK . Eq - DECAY TIME
TIME | NG
N

0 >

EG-VCO N "/ EG voltage over which the
“Ea CONTROL VOLTAGE overlaps.

AT
{EGH+)

- + Pitch of the depressed key.

Pitch of the prewous!y
depressed key. Fig. 4

® MODULATION- DEPTH
Used for adjusting the depth of pitch modulation.
Modulation will get deeper, by increasing the control
from “0" to "10".

O Pw

By using this control, it is possible to change the
pulse width of the square wave { [_ ) by somewhere
between 50% {symmetric square wave) and 90%.
Since the harmonic structure of the square wave can
be changed by changing the pulse width, the square
wave as a sound source lends itself to a vast range of
applications.

" Py 90 f—]
b-— Fig. 5
@ Pwm

This control enables the pulse width of the square
wave ( [L ) to be modulated by using the sine wave
("s ) of the LFQ, or the envelope of the EG-VCO
{for CS-40M only).

¢ PWM (For CS-20M only}
Used for adjusting the depth to which the pulse
width is to be modulated with the use of the LFO
sine wave { ", ). Modulation will get deeper, the
more the control is turned from 0’ to *10"".

® PWM-FUNCTION (For CS-40M only )
Used for selecting the waveform with which the pulse
width is to be modulated.
A, : Sine wave of LFQ.
EG+ : Paositive envelope (/..) of EG-VCO.
EG— : Negative envelope (\") of EG-VCO,

® PWM-DEPTH (For CS-40M anty)
Used for adjusting the depth of puise-width modula-
tion. Modulation gets deeper, the more the control
is turned from 0" to "10"".

LFO !
Sine wave @ ! !

Square wave

oy T HRIE

. ' ! Change in puise width when modulated

BG~ LEGH \ith EG+.
EG-vco £ | O
Envelope | %

@ @ ® @
i s T

Change in pulse width when modulated
with EG—, Fig. 6

G
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FUNCTIONS---GLIDE/EG-VCO/LFO

GLIDE (For CS-20M only )

When the MODULATION-FUNC-
TION switch of the VCO block is set to
either GL+, or GL—, it will cause a
GLIDE effect in which the pitch {of the
VCO) will change at the starting portion
of the pitch of the depressed key.

e GLIDE TIME
Used for adjusting the duration of the GLIDE effect
{time required from KEY-ON to the point the pitch
returns to the pitch of the depressed key). The
GLIDE TIME will be longer, the more the control is
turned from “S"" to “‘L". (Fig. 3, Page 11)

| ]|
T
|

K

!

EG-VCO (For CS-40M only )
? @ When the MODULATION-
tovEo FUNCTION switch of the VCO
e — block is set to either EG+, or
EG—, it will cause an envelope
e = curve to be produced. This enve-
ALIACK DECar lope curve is used to give a tem-
poral change to the pitch of the
VCO. It is also used to give a temporal change to the
speed of the PWM, LFO and RING MODULATOR. The
EG is triggered by the TRIGGER signals.
© NORMAL/TIME x 5
When the switch is switched over to the "TIME x 5"
position, it will cause the duration of the ATTACK

TIME and DECAY TIME to increase to 5 times the
normal time.

@ ATTACK TIME/DECAY TIME

® ATTACK TIME
Adjusts the time starting from the instant the key is
depressed up to the point where it reaches peak
variation. The time will get longer, the more the
lever is moved from “S" to “L".

e DECAY TIME
Adjusts the time from the point of peak variation
(following KEY-ON) to where the sound reaches

ATTACK DEGAY
TIME

TIME

EG-VCO

TRIGGER

KEY ON KEY OFF

Fig. 7

a stable state after decaying. The DECAY TIME
will get longer, the more the level is moved from
"G 1o LY

LFO

TRGGER

sPEEL

CS-20M

The LFO block is a low-frequency oscillator block
which produces a periodical variation to the pitch,
tone and volume of the VCO, VCF and VCA blocks
respectively, To send these LFO effects to each block,
the waveform of the LFO is first selected by means of
the MODULATION-FUNCTION switches of each block,
and the MODULATION DEPTH control is adjusted to
meet the preference of the performer.

© TRIGGER-REPEAT / OFF
When this is set to the REPEAT position, it will
cause a trigger to be applied with a timing equivalent
to the LFO period, for the duration the key is being
depressed, When set to the OFF side, TRIGGER
will be applied by KEY-ON and KEY-OFF.

@ SPEED
This control is used for adjusting the speed of the
LFO. The variable range is from 10s to 10ms with
the speed increasing the more the control is turned
from “S” to “L"”. By changing the speed, effects of
different nuances can be achieved.

® SPEED DEPTH / EG-VCO (For C$-40M aonly)
This control is used for giving a temporal change to
the LFO speed, by making use of the envelope
curve of the EG-VCO.,

e SPEED DEPTH
Adjusts the degree to which the LFO speed is to be
varied over time. The variation will increase the
more the control is turned from 0" to “*10”.

® EG-VCO
Selects the polarities of the EG-VCQ's envelope.
A~ 1 Positive envelope curve
\,~ . Negative envelope curve

»

I
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~ FUNCTIONS---RING MODULATOR/MIXER/VCF

RING MODULATOR (For CS-40M only )
T =

é RING MODULATPR
b
ore ﬁ

n

SPEED SPEED
DEFT

3

-

S

Fo wCe

With the CS-40M, it is possible to apply ring moduta-
tion to the output signals. Unigue effects can be pro-
duced with ring modulation, as signals equivalent to the
sum and difference of the signals fed out from the VCA
and the low-frequency signals for modulation (0.5 to
500 Hz: Variable by means of the SPEED control) are
extracted, bringing the frequency to one differing from
that of the pitch of the key. By making use of the EG-
VCO, it is also possible to vary the speed of ring modula-
tion over time. Effects resembling gongs, bells, and
other metallic sounds can be produced in this way.

O ON/OFF
An ON/OFF switch for the RING MODULATION
effect.

@ SPEED
Control used for adjusting the speed of the RING
MODULATION effect.

© SPEED DEPTH / EG-VCO
This control is used to give a temporal variation to
the speed of the RING MODULATION effect, by
making use of the EG-VCO's envelope curve.

® SPEED DEPTH
Used for adjusting the depth to which the speed of
the RING MODULATION effect is to be varied over
time. The degree of variation will increase, the more
this control is turned from 0" to ‘10",

e EG-VCO
Used for selecting the polarities of the EG-VCO's
envelope. ’
/~~: Positive envelope curve
"+ Negative envelope curve

MIXER
MIXER The MIXER’s function is to adjust
the levels of the sound-source signals
ﬁ_o produced by the VCO1, VCO2, and
» the NOISE source, and after mixing
them together, to feed them to the

VCF.
LEro

HOISE

® vCco 1
Used for adjusting the level of the sound source sig-
nals produced by VCO1.

6@ VvCco2
Used for adjusting the level of the sound-source sig-
nals produced by VCQO2,

© NOISE
Used for adjusting the level of the NOISE source sig-
nal.

VCF

CUT OFF FREQ i SONANCH

oo

~ s
o oo [
FUNETION DFRTH FG R TH
MODULATION
CS-40M é é

o o

The VCF block is a voltage controlled. filter whose
function is to change the harmonic structure of the
sound sources, or 1o give a variation to the tone by
having the filter's cut-off frequency controlled by
making use of such control voltages as the envelope
voltage of the VCF block.

VCF
VOLTAGE e
coNTROLLED [EPTH
FILTER
ie
. " B
ON
o
kEv

© CUT COFF FREQ.
Adjusts the cut-off frequency. The cut-off frequency
will increase the more this control is turned from
“L"towards ““H’". When creating sounds with the
synthesizer, this section forms an important part in
forming basic sounds.

® The cut-off frequency can also be controiled by
means of the BRILLIANCE control.

® When the cut-off frequency is turned fully toward
the ““L” side, and at the same time, the fiiter selector
is set to “LP"”, no sound is allowed to pass. This
occurs because the cut-off frequency is set so as to

Cut-off frequency
fc : Cut-off frequency
e
Filter: LP L-—-H
| {Are cut off.)
| .
N = o
|
| | |‘ |
| i ) |
| ! | |
4 . B S T R S !
F - HO F -
Harmonics Harmonics
F: Fundamental Fig. 8
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FUNCTIONS---EG-VCF

cut off all the fundamental tone components and
harmonic tone components of the sound source.

@ RESONANCE

The more the RESONANCE control is turned from
“L" toward “H"", the tones in the neighborhood of
the cut-off frequency will be emphasized.

RESONANCE - RESONANCE ' H
i

 RESONANCE 'L

Filter: LP i

| Is emphasized.

|

Harmonics

Foo- 4 F
Harmonics

F: Fundamental

Fig. 9

© HP/BP/LP

A switch used for selecting the type of filter to be

used.

HP : High-pass filter
Frequencies higher than the cut-off frequency
set by the CUT OFF FREQ. knob are passed
through.

BP : Band-pass filter
Frequencies occuring between the band width
set by the CUT OFF FREQ. knob are passed
through. The CUT OFF FREQ. knob is used
to vary the width of the band of frequencies
being passed, from narrow to wide.

LP : Low-pass filter
Frequencies lower than the cut-off frequency
set by the CUT OFF FREQ. knob are passed
through. This is the most common type of
filter used in synthesizers.

Kinds of filters

O MODULATION-FUNCTION

Used for selecting wave forms to modulate the cut-
off frequency of the VCF.

™, : Sine wave

Repeats the effect in which the cut-off frequency
rises and falls in a smooth manner.

I : Sawtooth wave
Repeats the effect in which the cut-off frequency
suddenly rises and then gradually falls.

L1 Inversed sawtooth wave
Repeats the effect in which the cut-off frequency
suddenly fails and then gradually rises.

[L: Square wave
Repeats the effect in which the cut-off frequency
rises and falls.
S/H: Sample-and-hold
The cut-off frequency repeatedly undergoes random
changes,

* The speed at which this is repeated is determined

by the LFO SPEED control.

Modulation is appiied to the cut-off frequency
Filter: LP

LFO: Sine wave 2

4 Fig. 11

© MODULATION-DEPTH

Adjusts the depth to which the cut-off frequency is
to be modulated. Modulation becomes deeper, the
more this control is turned from 0" to 10"

EG DEPTH

This is a control used for adjusting the depth of the
envelope set with the EG-VCF, which is to be ap-
plied to the VCF. The more the contral is turned
from 0" to "“10", the deeper the envelope applied.

KCV-ON/OFF (For CS-40M only.)

This is an ON-OFF switch for the keyboard follow
function (Refer to Page 5, ‘‘Characteristic Points
of a Synthesizer.) when switched to the “OFF”
position, the control voltage applied from the key-
board block will be disconnected so that the “key-
board follow’ function is cancelled.

EG-VCF

The EG-VCF block produces an envelope curve

which, when applied to the VCF, creates a temporal
variation of tone (harmonic structure}. This variation is
governed by four parameters. ATTACK TIME (rise time},
DECAY TIME (attenuating time}, SUSTAIN LEVEL,
and RELEASE TIME. The EG-VCF envelope curve is
initiated by the TRIGGER signat from the keyboard
circuitry. The depth of the envelope applied to the

b
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E—— FUNCTIONS---VCA

VCF is governed by the EG DEPTH control in the VCF
block.

0/

Used for selecting the polarities of the envelope.
® /. : Positive envelope curve
® \— . Negative envelope curve

#® NORMAL/TIME x 5
When the contral is switched to the “TIME x 5"
position, it will cause the setting of the ATTACK
TIME, DECAY TIME, and RELEASE TIME to
become b5 times the normal time.

& ATTACK TIME
This control is used for adjusting the attack time
from the instant of KEY-ON to the point it reaches
peak variation, The ATTACK TIME will become
longer, the farther this control is moved from ‘S” to
L.

Envelope curve of EG-VCF RELEASE
TIME

ATTAck -~ 7 T DECAY [T
TIME TIME

EG-VCF

i
SUSTAIN
_LEVEL

TRIGGER

KEY ON KEY OFF
Fig. 12

When EG-VCF acts upon VCF

Filter: LP

_ The EG-VCF will cause a temporal
I variation of the filter’s cut-off
frequency. Thus, the tone, in turn,
is caused to vary over time.

Fig. 13

O DECAY TIME

Used for adjusting the time it takes for the sound to
decay, starting from the point the sound starts to
decay from peak variation {in the initial portion of
the sound) up to the point it stabilizes and settles
down to the level set with the SUSTAIN LEVEL
control. The DECAY TIME will become longer,
the more this control is moved from “S" to "L".

@& SUSTAIN LEVEL
Used for adjusting the level of the stabilized state
(that follows completion of variations made with
ATTACK and DECAY TIME) and which is sustained
up to the point the key is released. The SUSTAIN
LEVEL will increase progressively, the more this
control is moved from 0" to "10°".

O RELEASE TIME
Used to adjust the RELEASE TIME. In other words,
the time it takes for the sound to die away after the
key is released. The RELEASE TIME will increase
progressively, the more this control is moved from
“S" to “L".

VCA

The VCA block is a voltage controlled amplifier
which, when controlled by the VCA-EG, will produce a
temporal variation of the amplitude of the sound source
from the VCO-VCF blocks.

VEA
VCLTAGE
CONTROLLED
AMPLIFIER
4 oo o
ot A7
o
v oo 10
FUNGTION DFRTH INITIAL LEVE
0 MODLATION

Qo i
This is a control used for adjusting the level of the
sine wave (", ) that is fed into the VCA directly
from the VCO1.

@ " 2 (For CS-40M only)
This is a controt used for adjusting the sine wave
(") that is fed into VCA directly from the VCO2.

© MODULATION-FUNCTION
This control selects the waveform desired to modu-
late the VCA, in other words, the volume or ampli-
tude of the sound source.

=



~— FUNCTIONS.--EG-VCA

" : Sine wave

Repeats the effect in which the volume rises and

falls in a smooth manner.

e ™ Sawtooth wave

Repeats the effect in which the volume suddenly

rises and then falls gradually.

L1 Inversed sawtooth wave

Repeats the effect in which the volume suddenly

falls and then gradually rises,

® [L: Square wave

Repeats the effect in which the volume rises and

falls.

* The four waveforms described above are obtained
from the LFQO. The speed at which the effects
are repeated is determined by means of the LFQ
SPEED control.

O VIODULATION-DEPTH
Adjusts the depth to which the volume is to be ad-
justed. Modulation becomes deeper, the more this
control is moved from “0" to /10",

MODULATION effect

Signals from VCF VCA output

A (0 VCA

|

MODULATION: Sine wave

Fig. 14

O INITIAL LEVEL
Adjusts the level {initial level} of the volume that is
fed out from the VCA when the key is not depressed.
When this control is turned counterclockwise to
0", the volume will be determined by the set value
of the EG-VCA.

INITIAL LEVEL

Output level when no keys are depressed.

Y A N

Initial level

TRIGGER

KEY ON KEY OFF

Fig. 156

EG-VCA

The EG-VCA block produces an envelope curve
which when applied to the VCA creates a temporal
variation of amplitude. This variation is governed by

four parameters: ATTACK TIME, DECAY TIME,
SUSTAIN LEVEL, and RELEASE TIME.

palh I G ¢

@ NORMAL/TIME x5
When the switch is set to the “TIME x 5" position,
the set time for ATTACK TIME, DECAY TIME
and RELEASE TIME will become 5 times the normal
time.

O ATTACK TIME
Used for adjusting the attack time, starting from the
instant the key is depressed, up to the point of peak

variation. The ATTACK TIME will beceme longer,-

the more this control is moved from “S’" to L',

© DECAY TIME
Used for adjusting the decay time, starting from the
point of peak variation (the starting portion of the
sound} up to the point it settles down to the stabi-
lized state, the level set with the SUSTAIN LEVEL
control, The DECAY TIME gets longer, the more
this control is moved from 'S to “L".

© SUSTAIN LEVEL
Used for adjusting the volume level that is to be
sustained ({after variations in the ATTACK and
DECAY TIME modes are completed) up to the
point the key is released.

© RELEASE TIME
Used to adjust the RELEASE TIME, in other words
the time it takes for the sound to die away after the
key is released. The RELEASE TIME will increase
progressively the more the control is moved from
S to L.

Envelope curve of EG-VCA
ATTACK DECAY RELEASE
TIME TIME TIME
- ——— - - -
|
E -
G-vea SUSTAIN
y LEVEL |
TRIGGER
KEY ON KEY OFF
Fig. 16
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When EG-VCA acts upon VCA

Signals from VCF VCA output

A Lo VCA MWWWW

t
I

[
Envelope curve of EG-VCA

VN

Fig. 17

EFFECTS BLOCK

The EFFECTS BLOCK is a block which contains
functions that provide variation for performances by
temporarily controlling the pitch and tone.

PORTAMENTO

The PORTAMENTO block produces two effects,
PORTAMENTO and GLISSANDO.

CS-40M

CS-20M

© PORTAMENTO/GLISSANDOQ
This switch is used for selecting either the PORTA-
MENTO effects, or GLISSANDO effects.

® PORTAMENTO
When a one key is depressed and then another key
of a different pitch is depressed, the pitch will shift
from the first one to the second one in a continuous
glide.

® GLISSANDO
The pitch shifts from one to another, moving in a
series of rapid semi-note steps.

@ PORTAMENTO
This is a lever used for adjusting the speed at which
the pitch-shifting of the PORTAMENTO effects and
GLISSANDOQ effects occur. The more this lever is
moved from “S” to L, the longer it takes for the
effect to complete it’s cycle.

— FUNCTIONS.--PORTAMENTO/SUSTAIN/BRILLIANCE—

SUSTAIN

This control alters the original RELEASE TIME
set with the RELEASE TIME lever of the VCA block.

C

CS-20M CS-40M
@ SUSTAIN
This lever is used for controlling the duration of
SUSTAIN. SUSTAIN will be longer the more this
lever is moved from 'S to L.

@ 1/11 (For CS-40M only ) i
® When two keys of different pitches are depressed
with this switch positioned to the 1" side, SUS-
TAIN effects will be applied to both notes. However,
when the third key is depressed, it will cause the
first note to disappear, and SUSTAIN effects will
be applied to the third note instead.
In this case, no PITCH effect from the EFFECT
block will work while the key is being depressed.
® When the switch is positioned to the “II” side, the
first note will shift into the pitch of the second
note and SUSTAIN effects will be applied to the
latter.

BRILLIANCE

TS This control varies the cut-off
3 frequency initially set on the VCF.
ﬁ The performer can therefore vary the
) . BRILLIANCE of the programmed or
panel sound to suit taste. At the ‘0"
position {center click} the tone will be that set at the
VCF block. When the control is turned toward the “‘+"
side, it will cause the cut-off frequency to become higher
and when turned towerd the “—" side, it will cause the
frequency to drop.

® Be sure to set this control to the “0" position during
tone-setting operations at the VCF block.

® In some cases, depending on such factors as the type
of filter used in the VCF block and the position of
the CUT OFF FREQ. control, no sound will be
produced when the BRILLIANCE control is turned.
This is the result of cutting off all fundamental tones
and harmonics of the sound source waveform,

17
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FUNCTIONS.---PITCH/MODULATION/UNISON/OUTPUT — —

PITCH / MODULATION

PITCH
To be used when the performer wishes to change the
pitch during a performance temporarily.

006 60

PITECH MODULATION
Vil L or

AR B AR R B

© OCTAVE /FIFTH / THIRD
This is a switch that selects the variable range for the

pitch.

® QOCTAVE : The pitch is variable within the range of
+1,200 cents.

® FIFTH The pitch is variable within the range of
+700 cents.

® THIRD The pitch is variable within the range of
+400 cents.

@ PITCH

When the wheel is turned to the “*+"' side, the pitch
will rise by the range selected with the switch. On
the other hand, when turned to the -’ side, the
pitch will drop. When at the 0’ position (center
click}, the pitch will be equivalent to that set at the
VCO block.

MODULATION
Increases the depth of modulation applied to the
VCQ, VCF, and VCA blocks.

©® VCO/VCO +VCF/VCF
This switch routes the modulation control voltage
depth to the block selected by this switch.

e VCO Enables the depth of the MODULATION
EFFECTS of the VCO block to be changed.
® VCO+ VCF : Enables the depth of the MODULA-
TION EFFECTS of the VCO and

VCF blocks to be changed.
e VCF Enables the depth of the MODULATION

EFFECTS of the VCF block to be changed.

O MODULATION
Deeper MODULATION EFFECTS will be achieved,
the more the wheel is turned from front to rear.

UNISON (For CS-40M only.)

The UNISON switch will convert
the CS-40M from a two voice (two
Q VCO per note} synthesizer to a
: monophonic synthesizer in which all
four VCOs are assigned to one note.
In this mode, priority is given to the highest note de-
pressed.

UNISON

OUTPUT

The function of the OUTPUT block is overall volume
adjustment. The VOLUME control of the amplifier-
block should be fixed at an optimum position.

{For CS-40M only)
When this switch is turned on, the

/—0 POA (Pass Over VCA)-ON / OFF

ey output of the VCF will be fed out
> directly, without passing through the
= VCA.
—@ VOLUME
This control is used for adjusting the
S final volume of the signals that are

fed out from the OUTPUT terminal.

—& PHONES
This control is used for adjusting the
, . volume of the signals fed out from

s the PHONES terminal, Operation of
this control will not cause any change
in the level of the OUTPUT terminal.

PHONES terminal
Fig. 18
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— — CONNECTIONS.--Part 2

HOW TO CONNECT TWO SYNTHESIZER
UNITS

This C5-20M and CS-40M are provided with input/
output terminals for the CONTROL VOLTAGES that
correspond to the pitches of the keys and for the TRIG-
GER signals which are used for controlling such sections
as the EG. The terminals make it possible to add this
data to another synthesizer equipped with similar
terminals, or conversely, to have such data fed in from
another synthesizer. Consequently, the CS-20M and
CS-40M can both be used as multiple system syn-
thesizers,

* CS$-10, CS-30 & CS-30L: KEY VOLT & TRIGGER
terminals

CS-5 & CS-15: CONTROL VOLT & TRIGGER

terminals

CS-30: SEQUENCER-CONTROL VOLT & TRIG-

GER terminals
® Input and output of the CONTROL VOLT and

TRIGGER can be carried out independent of each

other.

* Since the CS-40M is a two-voice synthesizer, the
CONTROL VOLT and TRIGGER terminals
consist of two systems (I and II), “I'" being used
for control of the VCO, VCF and VCA of System
I, and “I1" for those of System 11.

® Regarding the master-and-subordinate relationship,
please refer to the block diagram shown on Page 36
(CS-20M}, or that shown on Page 37 (CS-40M).
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© CONTROL VOLT — INJOUT
INPUT and OUTPUT terminals for the pitch data of
the keyboard, which are used for controlling, the
pitch of the VCO.

@ TRIGGER -~ IN/OUT
INPUT and OUTPUT terminals for the timing data
indicating KEY-ON and KEY-OFF, which are used
for controlling the EG, etc.
¥ In the C5-40M, System I and System ]I will feed
out the same data when the UNISON switch is
switched on.

Typical Example of Connection

® Fig. 19 shows typical examples of connections in
which two CS-20Ms and two CS-40Ms are connected.
By applying the CONTROL VOLTs and TRIGGERSs
of Synthesizer 1 to Synthesizer 2, it is possible to
control the VCO1, VCO2, VCF and VCA of each
unit with the keyboard of Synthesizer 1.

® Typical example of connecting 2 CS-20Ms
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® Typical example of connecting 2 CS-40Ms
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Synthesizer 2
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® Fig. 20 shows an example in which the sequencer
data of the CS-30 has been applied to the CS-20M.

® A typical exampte in which the sequencer data of
the CS-30 is applied to the CS-20M

The performer plays on

Cs-30 the keyboard in the ordi-
co\;‘U{'!IOL TRIGGER narv manner,
CONTROL
VOLT ~—
N
@ It plays a sequencer per-
formance.
CS-20M

Fig. 20
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This combination enables one to perform in a normal
manner using the keyboard, while the CS-20M is
playing a sequencer performance. In this case, the
outputs from both synthesizers are present.

® Make sure all connections are properly made. If, for
example, the CONTROL VOLTAGE is connected
to the TRIGGER, or two outputs are connected
together, the desired functions will not be acheived.

VCF IN/VCA IN (For CS-40M only.)

The VCF and VCA can be controlled by connecting
the VCA IN and VCF IN terminals to another synthe-
sizer having an EG-OUT terminal, or an EG.

O VCF IN
The cut-off frequency can be controlled by inputing
an appropriate voltage {10V ~ 10V} from another
source such as a synthesizer or sequencer.

9 VCAIN
The volume can be controlled by inputing an ap-
propriate voltage, (—10V ~ 10V) from another
source such as a synthesizer or sequencer.
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A voltage with the range of —10V
to 10V is applied by such units as

a synthesizer provided with an {
EG-OUT terminal, or an EG. Fig. 21

PROGRAMMER

The appeal of the synthesizer results from the flexi-
bility the user has to create an infinite uariety of original
and unique sounds, the rich power of expression that
synthesizers possess is inimitable and cannot be acheived
by any other musical instrument. If these original voices
can be preset and freely selected as needed, the synth-
esizer as a performance instrument would be substan-
tially improved. The CS-20M and CS-40M are therefore
an exciting new generation of performance orientated
synthesizers, as they include a programmer as well as
a back-up cassette interface to store previously created
programs.

PROGRAMMER

Controls {parameters) that are capable of being stored
in a program are set on the control panel. In other words,
the task of creating original voices using the control
panel, can be stored indefinately in a program.

Each parameter, at the panel-operation stage, is a
control voltage that is converted into a digital voltage
in order to transfer it into data for memory into the
RAM. This operation is known as “WRITE" and implies
that the original voices have been programmed. Next,
when the PROGRAM SELECT button is depressed, the
programmed data,i.e., the original voices, will be fed into
the VCO, VCF and VCA, and the original voice will be
re-created. Now, with programming completed, you can
play the synthesider using the original voices that have
been programmed.

For the CS-20M, 8 voices can be programmed with 32
parameters, while for the CS-40M, 20 voices can be pro-
grammed with 50 parameters, By connectiong a tape
recorder, it is possible to "STORE (record)” all the data
that has been memorized by the RAM, or to “"LOAD
{(have the RAM memorize)” all the stored program data.

20]




® The yellow controls {the parts indicated as

Controls other than these cannot be memorized in a program.

Parameters of CS-20M

in the drawing) are parameters capable of being stored in a program.
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@ PANEL
When this button is depressed, the indicators will
light up, making it possible to operate all PANEL
controls.

® When creating original voices, depress this button and
confirm that the indicator is illuminated.

* When the POWER switch is “ON", the programmer
will be automatically set to “PANEL".

PROGRAM SELECT Buttons

Used in programming operations, or when playing the
synthesizer using the programmed voices.

® M1 & M2 (the latter, for CS-40M only}

These buttons are used for selecting Program Nos. 1
through 10 and 11 through 20. When M1 is depressed,
the indicators will tight up, so that selection of Nos.
1 through 10 is possible. When M2 is deprassed, the
indicators will light up, so that selection of Nos. 11
through 20 is possible.

WRITE

When storing or loading programs, this button is to
be depressed together with the PRESET, STORE
or LOAD button.

o

O STORE

To be depressed together with the WRITE button
when storing the program data on to cassette tape.

® The indicator located above the button, when illumi-
nated, indicates that the programmer is in the STORE
mode. (STORE INDICATOR)

© LOAD

To be depressed together with WRITE when program

data from cassette tape is being loaded.

The indicator on the upper left side of the button,
indicates the input level from the tape recorder.
(LOAD LEVEL INDICATOR)

The indicator located on the upper right side of the
button indicates that the programmer is in the LOAD
mode. {LOAD INDICATOR)
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PRAGRAMMING Procedure

1. Depress the PANEL button and confirm lighting of
PANEL indicator,

o =] o o =] o =] =4 o
. : ¢ a g u ; B PANt

CS-20M

N

. Using the contral panel, set-up the original voices.

e At this point, you should remember which controls
are parameters which are capable of being program-
med and which are not. When voices that have been
programmed are to be readjusted later, the sound
must be recreated from the first step.

® Sometimes, noise will be generated when the controls
that are capable of being programmed are operated.
This state is not to be mistaken as a failure of the
product. The noise will disappear when this setting
has been programmed. The programmable memory
mechanism is a digital system, in which the control
voltage obtained through the operation of the control
will vary in steps. Noise is generated when the control
is positioned to the middle of the step. Therefore
try to use the desired control in a range suitable
for creating the sound so that noise is not apparent.

3. Simultaneously depress the WRITE button with the
PROGRAM SELECT button, {Confirm that the PGM
LOCK IN/OUT switch on the rear panel is switched
over to the OUT side. ) Select the desired program
number to position the sound where it is required for
performance. Once this operation is completed, one
voice has been stored in the memory position
selected,

° o o 0 o o o o o o

WA TE I r 4 h f: r H PaNEL

e A = :]
l CS-20M

e |f new voice data is programmed over previously
recorded data, the previously programmed voice
will be erased.

® Concerning the CS-40M, be sure to note whether you
are programming a sound into M1 or M2 so that
previously recorded sounds are not erased by mistake.

§ (D [FIIIIIILIL

® After completing the programming of one voice,
prepare a memo of the panel setting. (Recopy the
SOUND MEMO shown on Pages 28 to 33 and use it
for this purpose.) It will be invaluable when repro-
ducing the voices on the panel.

4. Depress the PANEL button and LOAD the next origi-
nal voice, programming it into a vacant number,

5. Continue programming all the program numbers
by repeating the above operations. Now, the per-
former can select each original voice with the PRO-
GRAM SELECT buttons.

Q e © [+] o] Q o © o
[ j]
CS-20M
o o G ? [+] o o a [+ o Q o o
5 LI LT
]\“'1’-3‘ S V]l’ PR SV T T T TR TR
CS-40M

6. PGM LOCK IN/OUT switch

When this switch is positioned to "IN, the pre-
viously programmed data will not be cancelled even
when PROGRAMMING operations are carried out
(i.e., when the WRITE button is depressed simulta-
neously with the PROGRAM SELECT button),
Meanwhile, when positioned to “OUT", new program
data will be stored into the memory when PRO-
GRAMMING operations are performed. Therefore,
do not forget to set the switch to “OUT" in the case
of PROGRAMMING.

IGGER ( PROGRAM

IN TO TAPE
0 || ©
N
PGM
ouT FROM TAPE| LOCK

0|®| &8

£
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—— STORE /LOAD

Before Programming the original voices
Although original voices can be programmed fol-

lowing the procedure just described, to acquire the

skill of operation, practice programming with the basic
setting.

1) With the control panel preset to the basic setting
shown on Page 8, turn the VCO1 of the MIXER
block and adjust it to a setting where sawtooth
waves will be provided.

2} Program the voices, using the first half of the PRO-
GRAM SELECT buttons (Nos. 1 through 4 for
CS-20M and Nos. 1 through 10 for CS-40M).

3} Then, with the VCO1 control of the MIXER block
turned down, set the VCO2 control to the position
where sguare waves will be provided,

4) Program the original voices using the second half of
the PROGRAM SELECT buttons {Nos, 5 through 8
for CS-20M and Nos. 11 through 20 for CS-40M).

5} With the synthesizer in this condition, confirm that
the LOAD level matches the tape recorder being
used, by referring to the sections describing STORE
and LOAD operations.

STORE & LOAD Procedures
Since the programmer incorporates a cassette inter-

face, program data can be stored and loaded by con-

necting a cassette tape recorder to the PROGRAM

terminal of the rear panel.

® As the record and playback levels of tape recorders
differ substantially depending on the type of tape
recorder being used, it is recommended that the
same tape recorder be used for both STORE and
LOAD operations.

® During STORE & |LLOAD operations, do not use
wireless equipment such as a transceiver, as it may
cause erroneous operations. Be sure to keep wireless
equipment separated from the synthesizer.

Connecting Method

et Cassette tape recorder
@__ — STORE
To MIC. |~

SO AR LOAD g
] To EARPHONE

{HEADPHONE)

To LOARD and STORE programs, the
use of a handy type of recorder such as
a radio cassette tape recorder is recom-
mended,

Fig. 22

1. To STORE, connect the TO TAPE terminal to the
MIC terminal of the tape recorder,

2. To LOAD, connect the FROM TAPE terminal to the
EARPHONE (HEADPHONE) terminal of the tape
recorder.

STORE Procedure

1. Connect the cassette tape recorder.

(TO TAPE terminal < MIC terminal)

Put the tape recorder into the recording- mode,

® |n this case, as the TO TAPE terminal will be con-
stantly feeding out pilot signals (reference signals for
level setting), those tape recorders provided with a
RECORD volume control should be set so that the
control will be at the position where the level meter
indicates OVU (or 0dB). As for those sets provided
with an automatic level control {ALC) instead of a
RECORD volume control, the recording level will be
set to an optimum level automatically.

3. In this condition, record the pilot signals for a dur-
ation of 10 to 15 seconds. {Setting of the LOAD level
will be easier, the longer this recording is continued
and the LOAD level is confirmed.)

4. Depress the STORE button together with the WRITE
button. The STORE indicator will illuminate and the
programmer will be put into the STORE mode.

N

[eXe)
i

[e] o
|
e L

5. For the CS-20M, it will take abcut 32 seconds to
STORE all the programs, while it will take about 2
minutes for the CS-40M.

6. On completion of STORE operations, the STORE
indicator will go out, and the PANEL indicator will
light up.

LOAD Procedure

1. Connect the tape recorder.
{FROM TAPE terminal <~ EARPHONE/HEADPHONE
terminal}

2. Play back the cassette tape that carries the program
to be loaded.

3. Set the LOAD level. Raise the volume of the tape
recorder one scale gradation from the position
where the LOAD level indicator lights up.

Set the LOAD level LOAD fevel indicator

!
[o 3N}

LOAD

8

i

{Tape recorder)

Raise the volume of the tape recorder
one scale gradation from the position where
the LOAD level indicator lights up.

Fig. 23
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® Setting of the LOAD level should be performed while
the pilot signals {which precede the program data)
are being played back.

4. Depress the LOAD button together with the WRITE
button. This will cause the LOAD indicator to light
up, setting the programmer into the LOAD mode.

00 [+] a
COAR BTORI X

5 The CS-20M will load all the programs in about 32
seconds and the CS-40M in about 2 minutes.

® |f the LOAD indicator goes out druring the load ope-
ration, it implies that the LOAD level is inadequate.
Rewind the cassette tape and start loading again with
the volume of the tape recorder increased accord-
ingly.

6. The optimum level differs depending on the type of
tape recorder and cassette tape. In the event that
loading is not possible, find the LOAD level that
matches the tape recorder by readjusting the volume
of the tape recorder and repeating loading operations
until the right level is obtained.

® Sounds cannot be produced during STORE and
LOAD operations. If, by mistake, a STORE operation
has been carried out, the synthesizer can be returned
back to the PANEL mode by switching off the power
switch and then turning it on again. When LOAD
operations are to be discontinued, stop the tape
recorder. Operation will be suspended, causing the
synthesizer to return to the PANEL mode. In this
case, normal voices cannot be programmed as in-
complete data have been memorized by the RAM.
It is, therefore, necessary to carry out LOAD opera-
tions all over again by rewinding the tape to the
starting position.

When a stereo cassette deck is used
When a stereo cassette deck is a model that does not
permit the output level to be adjusted during playback,
it will be impossible, sometimes, to carry out normal
LOAD operations of the program data, due to the fact
that an optimum level for playback {LOAD) cannot be
obtained even though recording (STORE) has been
performed at an optimum level (OVU}. If this is the case,
the unit must be reset paying special attention to the
points described below.
® For STORE (record) operations, use the L-channel
of the MIC. (or LINE IN)} terminal and for LOAD
operations, use the HEADPHONE terminal.
® Normally, the optimum record level during STORE
operations is set to the leve!l where the level meter
reads OVU {0dB) when the pilot signal (See Page 23.)
is present. However, when a deck that goes not permit
adjustment of the HEADPHONE output is used, the
optimum level that will enable LOAD operations
must be located, by adjusting the recording level
during STORE.

® When normal LOAD (playback) operations still can-
not be carried out, disconnect the recording signal
cable (the TO TAPE > MIC./LINE IN cable} and
carry out LOAD operations again,

To ensure proper operation of Proyrammer

® The CS-20M and CS-40M adopt the same systems for
STORE and LOAD operations. However, since they
differ in the number of programming parameters and
of voices that can be programmed, no interchange-
ability exists between the two, regarding STORE and
LOAD. Therefore, the program data of the CS-20M
cannot be transferred to the CS-40M, or vice-versa.

® Program data memorized in the RAM is stored {re-
corded) onto the cassette tape, after being converted
to signals in the audio frequency band {3kHz tone-
burst signals}. Consequently, in some cases, musical
signals are loaded, too. Therefore, to prevent erro-
neous operations when the tape is to be used again,
it is recommended that the recorded tape be carefully
erased prior to storage. Furthermore, as a convenient
means for ensuring accurate LOAD operations, it is
recommended that the tape recorder’s counter be
used to locate the starting point of each program.
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— — CREATING SOUNDS-PROCEDURES AND IMPORTANT POINTS
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SETTING

1.

2.

Set the synthesizer, referring to "CONNECTIONS”
{Pages 7, 19 and 20).

Turn on the POWER switch of the synthesizer and
amplifier. Set the VOLUME switch of the amplifier
to an optimum position.

CREATING SOUNDS

1.

2.

Before playing the synthesizer, you must first create
your own original voices.

The signals, from the left side of the control panel
to the right, are controlled by means of the respective
controls,

. When a key is depressed, a signal corresponding

to the pitch of that key is produced at the VCQ
block. Set the controls of the VCF and VCA blocks

as shown in the above drawing so that these sound-
source signals will be produced in their original form
(without being altered by the VCF and VCA blocks).
(The setting s the same as the Basic Setting shown
on Page 8.)

4. VCO Block (VCO1 & VCO2})

® Using the WAVE switch, select the sound-source
waveform desired.

* Waveform selection
The most basic waveform is the sawtooth wave
( " ), which produces tones resembling those of
brass instruments such as the trumpet and string
instruments such as the violin. The square wave
lends ( Tl ) itself to an extensive range of ap-
plications, as it permits the tone {harmonic com-

L
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ponents} to be changed in various ways by changing
the pulse width. For example, when the pulse width
is b0%, the tone will resemble that of a clarinet. . T )
In the range between 60 and 70%, it will sound Amplitude N\jlme
iike the tone of a saxphone. Furthermare, when in

the range between 80 and 90%, it will resemble the -
nasal tones of such instruments as the oboe, or the ’ J r ‘ ‘ ‘ H Period

Spectrum of saw-tooth wave

basscon. Therefore, the square wave is ideal for pro- “U
ducing tones of reed instruments. In addition, as it is

possible to vary the component harmonic structure Z:q‘ljinzv :;)) A A A A A

with the use of the PWM controi, the square wave plitude (A1 > 5 " Fig. 25
can be used as a sound source for creating sounds
distinctly characteristic of synthesizers. In contrast
to the square wave, the triangle wave which contains
harmonics similar to the square, produces a soft flute-

Spectrum of symmetrical square wave

like tone similar to a sine wave, as it contains fewer ~ Period —
harmonics than the square wave. Al J T
® The keyboard's pitch range is determined with the o mplity f | Time
FEET switch.
CS-20M
N |
X L gy Frequency (F} 3F 5F 7F 9F IIF
4..* Amplitude (A) £ & 4 4 A Fig. 26

;‘ 5. MIXER Block
TTRER ® The MIXER block is used to mix and

e e balance the sound sources present,
& (VCO1, VCO2, and NOISE) to the
desired proportions.

— ® Sounds will occur when the keys
it @ are depressed.
' KRN '

Lmnrn arion—

o
PWM
[I53¢]

€S-40M

vCeo
Yoo CS-40M

voLTAGE Vi F
« x* CONTROLLED ¢
GSCItLATOR A1
e
CON"ROIHD BF g
=

Ny l“) Tt ke AT R SonaNCe
\ i
~ . o
YuNGTON BIan Ctm o it B
Lomeinan ar-on -4 i ——d
OFF
o I 1n

SLNCTION DEPTH HGDERTH Xy
Lmonuanion—

Spectrum of trianglar wave A soRua.

8 B

N i \f’ CIME s b —
o Amplitude/vﬁ Time ALTACK  DiCas
e — %

L Period =

6. VCF Block
‘i I l ® The function of the VCF block is to shape the har-
monic structure of the sound source from the VCQ.
Frequency (F) 3 A 7ﬂ ?{ 1 First, the filter to he used is selected by using either

Amplitude (A) & 2 75 B Fig. 24 the HP, BP, or LP switch. This is followed by altering
the harmonics structure with the CUT OFF FREQ.
and RESONANCE controls.
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* Filter selection

The role of the filter is to alter the harmonics of
the sound-source waveform to create the desired
tone.

The filter has three modes, the HP (high pass filter),
BP {band pass filter} and LP {low pass filter).

Kinds of filters

HP LP

~ Pass Pass =

fe

Fig. 27

The HPF cuts off harmonics below the cut-off fre-
quency, allowing only the high harmonics (treble)
to pass. The BPF cuts out the lower and upper
harmonics passing a narrow band of frequencies
determined by the cut-off frequency setting. When
trying to recreate the sounds of musical instruments,
the LPF is usually incorporated. This is because the
LPF maintains the fundamental tone while control-
ling harmonics. To obtain a lighter tone, or to cut-off
the bass section, the BPF is used. To create musical
instruments such as the cymbal and similar voices,
the HPF is used since anly the highest harmonics
are passed.

Once the filter is set the EG is added to provide
temporal variation of tone.

Set the EG-VCF block (ATTACK TIME, DECAY
TIME, SUSTAIN LEVEL, RELEASE TIME, etc.)
Then, using the EG-DEPTH control of the VCF
block, adjust the depth to the desired proportion.

7. VCA Block

[s0]

CS-40M

VCA
VOLTAGE
CONTRALLED
. AMPLIFIER
i - 3
o 7
o
i s ﬁ ﬁ ﬁ
o G w

FLNCTION DEPTH INTLIAL LEVED
L manu atign—

NDRMA

[ —

Using the controls of the EG-VCA (ATTACK TIME,
DECAY TIME, SUSTAIN LEVEL, RELEASE TIME},
create a temporal variation to the volume of the
sounds, from the starting point up to the point they
fade away.

. MODULATION/EFFECTS

Apply MODULATION EFFECTS and RING MODU-
LATION EFFECTS (For CS-40M only) to the VCO,
VCF and VCA as desired and adjust the speed to
suit taste.

During performance, vary the sound by using such
effect levers as "PORTAMENTQ"” and “PITCH",

Steps 4 through 8 constitute the basic procedures
used to create a sound. Therefore, in order to create
the sounds you have in mind, it will be necessary to
readjust each controf, while listening to the sound,
until you succeed in obtaining the sound desired.

Program your original voices into the programmer so
that they may be reproduced whenever you wish to
select them.
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— SPECIFICATIONS. --CS-20M

KEYBOARD .. ... .. 37 keys, c1 through ¢4 {3 octaves)
CONTROLS
VCO1,VCO 2 . ... PITCH: —500 to + 700 cents

FEET:. 64,32, 16", 8", 4", 2'
wave: A, DN, TL
MODULATION FUNCTION:
o, N, Lo, TL L, S/H, GL, GL—
MODULATION DEPTH
PW: 60% to 80%
PWM { LFO ")
MIXER., . ... .. .. vCO 1
VCO 2
NOISE
VCF .. ........ CUT OFF FREQ.
RESONANCE: Q=0.510 10
HP/BP/LP
HP:12dB/oct.
BP: *6dB/oct.
LP: —12dB/oct.
MODULATION FUNCTION:
o, I, L, T siH
MODULATICN DEPTH
EG DEPTH
VCA . ... ... ... AVE]
MODULATION FUNCTION:
LN, L TL
MODULATION DEPTH
INITIAL LEVEL
EG-VCF .. ...... PN VS
NORMAL / TIME x 5
ATTACK TIME: 0.001 to 1 sec.
(at "NORMAL'" setting)
DECAY TIME: 0.01 to 10 sec,
{ ditto }
SUSTAIN LEVEL
RELEASE TIME: 0.01 to 10 sec.
(ditto }
EG-VCA . . . ... .. NORMAL / TIME x 5
ATTACK TIME: 0.001 to 1 sec.
(at "NORMAL" setting)
DECAY TIME: 0.01 to 10 sec.
( ditto )
SUSTAIN LEVEL
RELEASE TIME: 0.01 to 10 sec.

( ditto )
LFO .. ... ..... TRIGGER: REPEAT / OFF
SPEED: 0.1 to 100Hz
GLIDE. ........ TIME: 0.015 to 15 sec.

Specifications subject to change without notice.

1111

QUTPUT, . . ... .. VOLUME
PHONES

PORTAMENTO. . . . PORTAMENTO / GLISSANDO
TIME

BRILLIANCE

SUSTAIN . . ... .. TIME

PITCH BEND . . . . ., OCTAVE (+1200 cents)

FIFTH (£700 cents)

THIRD {*400 cents)

WHEEL

VCO /VCO + VCF / VCF

WHEEL

PROGRAM SELECT Buttons
1,2,3,4,5,6,7,8
PANEL

WRITE

STORE

LOAD

PGM LOCK ... .. .. IN-QUT

MODULATION . | . .

PROGRAMMER . . .

JACKS

QUTPUT. ... .. .. BALANCED OUTPUT w
(—16dBm / 600£2)
HIGH (—13dBm)
LOW (—32dBm}
During output of sawtooth wave
(. ) at basic setting.

FOOTSW. .. .... SUSTAIN
PORTAMENTO

FOOT CONT. . . ... VOLUME

CONTROL VOLT IN {0.125 to 4V}

OUT (0,125 tc 4V}

TRIGGER . . . .. .. IN (OFF: 15 to 3V, ON: 0 to —10V)
OUT: (OFF: 3V, ON: =7V}
PROGRAM . . . ... TO TAFE
FROM TAPE
PHONES, . . . . ... 24 .5 miilivolts rms nominal

(852 or higher impedance)

OTHERS

U.5. and CANADIAN models:
120V, 60Hz

GENERAL model:
220V or 240V selectable, 50/60Hz

POWER SOURCE. . .

POWER CONSUMPTION: 28 Watts m
DIMENSIONS. . . .. 849 x 177 x 455.6mm 7
(Wx HxD) (33-3/8x 7x17-7/8")

WEIGHT . . . . . . .. 16kg (35.3 Ibs.)

FINISH. . . ... ... ~ Semi-gloss black panels, rosewood- '

grain cabinet
ACCESSORIES:

Power cord

Alkaline batteries (Size: AA) x 2
OPTIONAL ACCESSORIES:

FC-3 Foot Controllier

FC-4 Foot Switch Pedal

34
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KEYBOARD
CONTROLS
VCO 1,V

RING MODULATOR. .

QUTPUT

coz ....

~— SPECIFICATIONS--CS-40M

44 keys, f to ¢4 (3-2/3 octaves)

PITCH: —500 to + 700 cents
FEET:64',32,16'.8", 4", 2
WAVE: "\,, .. L
MODULATION FUNCTION:
Ny, ™, |, TL,S/H EG+ EG—
MODULATION DEPTH
PW: 50% to 90%
PWM FUNCTION
s, EG+, EG—
PWM DEPTH
VCO 1
VCO 2
NOISE
CUT OFF FREQ.
RESONANCE: Q= 0.5 t0 10
HP /BP / LLP
HP: 12dB/oct.
BP: *6dB/oct.
LP: --12dB/oct.
MODULATION FUNCTION :
o, N, L7 TL L SiH
MODULATION DEPTH
EG DEPTH
KCV: ON/ OFF
AV
N 2
MODULATION FUNCTION:
MODULATION DEPTH
INITIAL LEVEL
SPEED: 0.1 to 100Hz
SPEED DEPTH
EG-VCO: A/ V7
TRIGGER: REPEAT / OFF
NORMAL / TIME x 5
ATTACK TIME: 0.001 to 1 sec.
{at “NORMAL" setting)
DECAY TIME: 0.01 to 10 sec.
{ ditto }
ON / OFF
SPEED: 0.5 to 600 Hz
SPEED DEPTH
EG-VCO: N/ \~
N I\~
NORMAL / TIME x 6
ATTACK TIME: 0.001 to 1 sec.
{at "NORMAL " setting)
DECAY TIME: 0.01 to 10 sec.
( ditto )
SUSTAIN LEVEL
RELEASE TIME: 0.01 to 10 sec.
(ditto }
NORMAL / TIME x5
ATTACK TIME: 0.001 to 1 sec.
{at “NORMAL" setting)
DECAY TIME: 0.01 to 10 sec.
(ditto }
SUSTAIN LEVEL
RELEASE TIME: 0.01 to 10 sec.
{ ditto )
POA: ON/QOFF
VOLUME
PHONES

UNISON . ... .. .. ON / OFF

PORTAMENTO. . .. PORTAMENTO / GLISSANDO
TIME

BLILLIANCE

SUSTAIN . . ... .. SUSTAIN I /SUSTAIN II
TIME

PITCHBEND . . . .. OCTAVE (X1200 cents)

FIFTH {(+700 cents)
THIRD (400 cents)

WHEEL

MODULATION, . . . VCO/VCO + VCF /VCF
WHEEL

PROGRAMMER . .. PROGRAM SELECT Buttons
M1{1,2,3,4,5,6,7,8,9,10}
M2 (11,12,13, 14,15, 16, 17,18, 19, 20}
PANEL
WRITE
STORE
LOAD

PGM LOCK . ... . .. IN-QUT

JACKS

OUTPUT. . . ... .. BALANCED OUTPUT
{—16dBm/60052)
HIGH {—13dBm)
LOW (- -32dBm)
During output of sawtooth wave
{ ™) at basic setting.

FOOTSW. ...... SUSTAIN
PORTAMENTO

FOOT CONT.. .. .. VOLUME
FILTER

VCFIN. . ... . ... —10 to 10V

VCAIN . ... ... -10 to 10V

CONTROL VOLT I/ 1l
IN { 0.0835 to 4V)
OUT { 0.0835 to 4V)

TRIGGER [/ 1] IN (OFF: 15 to 3V,ON: Q0 to —10V)
OUT {OFF: 3V, ON: —7V)
PROGRAM . . .. .. TO TAPE
FROM TAPE
PHONES, . . ... . . 24.5 miltivoits rms nominal
{ 841 or higer impedance)
OTHERS

POWER SOURCE, . . U.S. and CANADIAN models:
120V,80Hz

GENERAL mode!
220V or 240V selectable, 50/60Hz

POWER CONSUMPTION: 40 Watts

DIMENSIONS, . . .. 988 x 177 x 470.5mm

{Wx HxD} (38-7/8 x 7 x 18-1/2")

WEIGHT . . . .. .. 21 kg (46.3 tbs.)

FINISH, . . .. .. .. Semi-gloss black panels, rosewood-

grain cabinet
ACCESSORIES:

Power cord

Alkaline batteries (Size: AA) x 2
OPTIONAL ACCESSORIES:

FC-3 Foot Controller

FC-4 Foot Swich Pedal

Specifications subject ta change without notice.
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BLOCK DIAGRAM---CS-20M
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— BLOCK DIAGRAM:--PROGRAMMER

L]

PROGRAMMER BLOCK

CS-40M

A e s a

(IITTIITT)

i

From each [To each black
I @g control PROGRAM CONTROLLER {VCO,VCF, VCA, etc.)
+ @ @
Back-up L " F——o
batteries I RAM CASSETTE [lro TAPE
’ INTERFACE
[
FROM
TAPE
TROUBLESHOOTING

OPERATES BUT NOT IN A
NORMAL MANNER

A

{

\

Faint sounds {(Volume will not
increase.)

Sounds come out but are not

Other controls do not work

)

normal,
Are the VOLUME controls of the if sounds have been normal at the Isn't it playing the programmed
synthesizer and amplifier properly basic setting shown on page 8, voices?
set? then the trouble is due to the mis-

!

s the amplifier's sensitivity and
output properly set?

(\

!

operation of controls.

!

If setting of AT and DT of EG-
VCF is too low and EG DEPTH is
set too deep, a click will be heard.

Is the setting of the EG-VCA se-
lected by the VCA set effectively?

PN

The volume will change depen-
ding upon the VCA envelope

settings.

The volume will change even if
it is adjusted with CUT OFF
FREQ. knob and BRILLIANCE
knob. In particular, in BP and HP,
if the cut-off frequency is set too
high, faint volume occurs.

|

While playing the memorized
voices, the parameters of the con-
tro! panel will become inoperable.

B {

Please read the contents of the Owner's Manual
carefully to understand the functions of respective
contrals and switches to ensure proper operation.

i

When you find it difficult to remedy your trouble
after checking each point mentioned above, please
consult with your dealer or nearest YAMAHA

service shop.




]

— TROUBLESHOOTING

NO SCUND

{

\

Sounds that have been set are not

During operation, sounds have cea-
sed to come out,

During performance, sounds do not

heard.
1

!

come out,

Set to the basic setting shown on

page 8.

Are sounds heard?

!

Are the controls of the amplifier
normal?

If the cut-off frequency of the LP
and BP is too low, it cuts even fun-
damental components, thus pre-
venting sounds from being pro-
duced. This is caused by the posi-
tion of the CUT OFF FREQ, knob
and the BRILLIANCE knob.
Another case occurs when the enve-
lope is too deep,

Is there any disconnected power
cord or connection cord of the
amplifier or synthesizer?

!

Have you performed the “STORE"
operation during performance?

!

!

Have the Synthesizer <> Amplifier

<> Speaker connections been pro-

perly made?

Restore setting to the basic setting
shown on page 8.

Turn off the POWER switch for
temporarity,

L

) ¥

-

After thoroughly checking each item, if the situ-
ation still cannot be remedied, please refer the

matter to your nearest YAMAH

A service shop.

ABNORMALITY
PROGRAMMER

IN

L

(

{

p

-

Program gets erased.

Fails to program.

Fails to store.

Fails to load.

!

1

!

< Are the back-up batte-

ries installed?

!

Depress the PROGRAM
SELECT button of the
number to be program-

Depress the STORE but-
ton together with the
WRITE button.

Depress the LOAD but-
ton together with the
WRITE hutton.

med, together with the
WRITE button.

!

1

Batteries have run out.

r Insert new batteries. ‘|

Is the cassette recorder
properly connected?

<

Is the tape recorder

1

properly connected?

Is the STORE indica-
tor i luminating?

Is the LOAD indicator
illuminating?

1

Readjust the VOLUME
of the cassette recorder.

i

!

any damaged portion,

Use new cassette tape: do not use tapes containing

i

|

Operate it again, after reading the Owner’s Manua

carefully. if the abnormal con

dition still cannot be

remedied, please refer the matter to the store
where you have purchased the synthesizer, or to
the nearest Y AMAHA service shop,

RR RN
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