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PROFILE

The CS-5 synthesizer is Ideal for a wide variety
of applications. 1t can serve as a beginner's
instrument, and it can equally well be used as a
versatile solo keyboard.

m Pgints of Attention

e Installation
Avoid places subjected to direct sunshine, high
humidity, or extremely dusty locations, Never use the
synthesizer near fire or heat-producing objects, such
as on top of a power amplifier.

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

e (onnections
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.

e 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.
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Voltage controled Tilter block. T his block

producss the tone color by controlling

the harmonic structure of the sound source
which in furn is governod by the cut-off
fraquency of the filter. Control voltages
ari grven by the GUT OFF FREQ knab, oy
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Envelope generator to produce the curve of tomporal change in the sound (‘envelope’)
by means of trigoer signals representing the ONJOFF timing of the keyboard
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Voltoge controlled amplifier biock

This block controls the volume

according to the envelope set by
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WHAT IS A SYNTHESIZER

magnitude (volume) of the sound. This is because a
difference will be produced in the size and amplitude
of the string’s vibrations, due to the intensity with
which it has been struck.

In this way, sounds produced by musical instru-
ments have such elements as pitch, tone and volume,
whose differences add to the sound’s characteristics.

Unlike other musical instruments, the synthesizer has
no fixed sound of its own. Thus, before playing it, it is
necessary to shape the sounds. But with the synthesizer
you will be able to create, with your own hands and by
synthesizing sounds, a new type of sound that can never
be made by any other musical instrument.

e THE THREE ELEMENTS OF SOUND

How does a synthesizer make sounds? Before
explaining the principle of the synthesizer, let us
consider what kind of properties sound has.

Sound produced by musical instruments such as
the piano or the guitar has a certain pitch. according
to the key or string used. 1t is possible to change the
pitch by changing the length of the vibrating portion
of the string. In this case, the string’s number of
vibrations per second also changes. The slower the
string vibrates, the lower the pitch becomes. In this
way, it is possible to express the difference in pitch
by the number of vibrations (frequency).

PITCHES
Bass seund

/\/

Treble sound

However, between the sound of a piano and that
of a guitar there is a difference in tone even when
both sounds are of the same pitch: no one will mis-
take the sound of the piano for that of the guitar.
This is because there is a difference in the way the
strings vibrate (the vibration waveform ), due to the
difference in the arrangement by which the sounds
are generated, and because of the differcnce in the
shape and size of the musical instruments.

TONES

Difference in tones means
{he difference in wevetorms.

PIRANO

Furthermore, even when both the pitch and tone
quality are the same there can be a difference in
sound, such as when the same key of the piano is hit
in a forcible or a gentle manner. It is easy to discern
the two sounds from each other because of the

These clements are referred to as “the three elements
of sound”™, which may also be considered as the
difference in frequency, waveform and amplitude.

TEMPORAL CHANGE IN SCUNDS

However, the elements which render sounds with
certain characteristics are not confined to these
three. Taking the piano for example, the volume will
reach maximum the instant the key is hit, then will
decrease gradually. When the finger is released from
the keyboard, the sound will fade out. In the case of
the organ, the action of depressing the key will cause
the volume to rise to a certain level, which will be
retained for the duration the keyboard is depressed.
The sound will fade away when the finger is released
from the key.

Peak level —, ,En VQJOFQ

In such musical instruments as the trumpet, for
example, the harmoenic spectrum changes together
with the change in volume. The tone changes tco.
along with the passage of time.

Thus, the sounds of musical instruments undergo
delicate changes from the time the sound is generated
to the time it fades away. These temporal changes are
known as an “envelope.”

HARMONICS

What must we do in order to produce electrical
sounds that have the above mentioned three elements
of sound, these are pitch, tone and volume, and which
vary with time (have an envelope)? Before going into
the matter, let us view sound again from a different
angle.

As regards the vibration waveforms by which the
tone is determined, it is known that any given wave-
form can be considered as consisting of a certain
number of sine waves. In other words, all waveforms
can be produced by combining a large number of
sine waves. For example, let us overlap over a single
sine wave waveforms having an integral multiple
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number of vibrations, such as 2-fold, 3-fold, and so
on. It is seen that the waveform will gradually come
to resemble a sawtooth waveform. In addition to this,
it is apparent that this sawtooth waveform has a
cycle similar to that of the sine wave that has been
used as the basis. The sine wave with the basic cycle is
referred to as the fundamental and the sine waves of
harmonic overtones as the harmonics. In the case of
musical instruments, the way in which harmonics are
contained in sounds will depend on the arrangement
by which sounds are generated. When we discuss the
difference in tones (waveforms), it is the same as dis-
cussing what kind of harmonics the sounds contain.

Accordingly, one can express the three elements of
sound in another manner, that is, as 1} pitch. 2) the
manner in which harmonics are contained (harmonic
structure) and 3) volume.
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e STRUCTURE OF THE SYNTHESIZER

In the synthesizer, sounds are synthesized by
electronically effecting control on the four properties
of sound (the three elements of sound plus the
envelope), dividing it into 4 blocks.

Control of pitch is effected by the VCO, that of
harmonic spectrum by the VCF, that of volume by
the VCA and that of envelope by the EG (envelope
generator). The following describes the functions of
each block.

VCO

The VCO block produces sound sources of fre-
quencies corresponding to the intervals of the key-
board. The sound source waveforms produced by the
VCO are sawtooth waves and square waves that
include many harmonics in a regular manner. These
waves are oscillated. using an clectronic circuit.

VCF

The VCF block determines the tone, changing the
harmonic spectrum of the sound sources by cutting,
or emphasizing, certain parts of the harmonics by
passing the sound sources through filters. The
boundary between the portion that passes through
the filter and the portion that is cut off is known as
the cut-off frequency. The VCF creates the charac-
teristic harmonic spectrum, by varying the cut-off
frequency.
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In addition to adjusting the cut-off frequency by
means of a knob, the tone is caused to undergo a
temporal change (from the time the sound is
generated to the time it ceases) to give it an “enve-
lope™. This is accomplished by effecting control on
the filter's cut-off frequencies by means of the
envelope generator.

VCA

The VCA block adds an “envelope™ to the volume.
The process starting from the generation of the sound
up to the point the sound gradually fades away is
governed by the envelope generator’s ATTACK TIME,
DECAY TIME, SUSTAIN LEVEL, RELEASE TIME
(A.D.S.R.), changing the amplification degree of the
VCA amplifier.

VCA and Envelope
Signal from VCF Envelope

VEA Cutprt
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The signals from the VCO reach the VCF where
they undergo a change with regard to their harmonic
spectrum by being passed through a filter. The sig-
nals, now containing certain tone characteristics, are
given g volume “envelope” at the VCA and then fed
out, In this way, all elements of the properties of
sound are controlled electronically, by utilizing the
three elements of sound and the “envelope.” The
synthesizer has, in addition to the blocks described
above, other blocks such as the LFO which permit
further changes in the sounds. But in this case too,
the job is performed by controlling the three ele-
ments of sound and the envelope.

We hope that the points described in this section
may be helpful to understand the immense possibili-
ties and great pleasure awaiting you on a path that
will lead you into a new world of music using a
totally new musical instrument, the synthesizer.



CONNECTIONS

sOUTPUT CONTROL VOLT TRIGGER EXTERNAL
ouT IN ouT IN
N N 7N 7N o Fa
® ' ©® @ © @ @
N 7 N’ N 2 N e N 27
A
For details of terminals @ and @
OUTLET see page 14.
i —
PIN PLUG
to AUX
STEREQ AMPLIFIER {mono.) terminal.
e 000 O
E{-J m g RE GFE’(D%)
PHONE PLUG
to INPUT terminal.
KEYBOARD AMP.
to AUX IN
terminal
A41156H

€ POWER CORD

Connect the power cord plug to an AC outlet.

@OoUTPUT
The CS-5 can be connected to all kinds of ampli-
fiers. Use connection cords with plugs matching the
shape of the input terminal of the amplifier to be
used. The following input terminals are to be used:
KEYBOARD AMPLIF{ER . .. INPUT TERMINAL

GUITAR AMPLIFIER . . .. . . LOW INPUT

STEREQ AMPLIFIER . . . .. . AUX TERMINAL

ELECTRONIC ORGAN . . ., . EXT IN, AUX IN,
EXP IN, etc.

6

@®© CONTROL VOLT @TRIGGER
By connecting the set with other synthesizers,
such as CS-5, CS-10, CS-15, (C8-30 elc., having
CONTROL VOLT (or KEY VOLT), and TRIGGER
terminals, this set can be used as a multi-system
synthesizer. See page 14 for further details.

@EXTERNAL
If an electric guitar or the like is connected as
sound source, it is possible to give its sound a synthe-
sizer effect by the control blocks. For details see page
14,



R ————————————————————————————  ——+—

~

HOW TO PRODUCE SOUND

faeh section will be expliined aceording to the signal Tow, Please operate the knobs and
switches i edch itemn fo wunderstand Hheir fiunction wivile Kstening to the changes in soumd.

To inemediately obatn sound when the keys are degresied, §7 &5 necersary fo ser the synthesizer
{hereafTer referred fo as basic sefiig |

® 5ol the MIXER block as fellows:
BASIC SETTING [ [sawtooth wave) knob == 10 (fully right)
& St the VOF Blogk as follows:
HPF/BPF/LPF switch -+ LPF
CUT DFF FREQ knob = M (fully rigi)

I, Conneet the synthesizer properly by referring to
CONNECTIONS on the previous page,

L Bet the syniheslzer as shown in the illustration #® ol the VCA BLOCK a3 follows:
acearding to the following sleps, EG DEPTH knob == 10 (fully rlght)
# Set the BG block as follows;
1) POWER SWITCH SUSTAIN LEVEL knab = 10 (fully right]
When pushed down, the synthestzer is switched on Set the other knobs and switches as illustrated
and the indicator lMuminaies, below, Under this condition seund i produced when

the keys are depressed,

3, This complete the basic setcing. The C8-5 panel layout follows the block diagram
Ceircuit cisgram), showing actunl operatien of the
synthesizer and flow of signals. Signals Nowing from
lelt 1o right are controlled in each block and thus the
sound 15 created,



FUNCTIONS KEYBOARD/VCO

The keyboard hioek cousisey of the keyboard, the volrage [OONTROL FOLT) correspanding
e e pitch and the TRIGGER control signal representing the KEY-0N aind KEY-0FF Himing.

@ KEYBOARD
The Ch5 8 0 moenaphonle synthesizer covering
three octaves with 37 keys.

& Whan two of mors Keys arg sbmultansosusly de.
pressad, priority is given to the key of the highar
pligh,

® Tha sound range to be covered can be changed by
tha FEET switch ln the WCO block,

@ PITCH BEND
The piich can be varied up and doewn within the
range of 1 ocliwe manually By ghill®ing the PFITCH
BEMND sliding contral.

it

[==

The VOO Block s o volfage controlled oscillaror generaiing snwiooth and square waves wihiich
Beconie Mhe sovird sources aocording e Hee corfrol sterals from e keviboard Blook,

4} TUMNE
This kinob adjusts the pitch, Turning it towards
“plus” inereases plich and wrning {1 towards “minus”
decreases plich. This is used (o tune the synthesizer
with other nstrumsents,
® It will take about 15 minutes after the synthesizer
is switched OM until the pitch becomes stabilized,
Thus, the synthesizar should be twned on 16
rribmutes befare tunieg,

(8 FEET
The keyboard covers 3 ociaves with 37 keys. The
soviiibd pange 1o be covered can be shifted by the
FEET switch us illustrated below,

FEET Contrals

(A IHEMMI_!I! i

YEEET
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@ LFOMODD
The frequencies of osclllation generated in the
YOO can b Turther modulated within a certain runge
by the LFO block. The further the LFO MOD knob
ik mmed wwards 10, the deeper the modulation
hecormes,

(T PORTAMENTO
FORTAMENTO is an ellect by which the sound of
ong key smoothly changes into the piich of the nexi
one depressed, The shiftheg speed is adjusted by this
knob, The forther it is tfurned towards L, the longar
the transition tose becomes,




FUNCTIONS vco/LFO

(B PWM (Pulse Widih Modulation)

Maodulates the pulse width of the VCO's  {square)
waves ul o perlod set with the SPEED knob in the
LFO. When the knok is wmed to O, symmetrical
square waves urg produced. The furtber 10 s turped
lowards 10, the larger Becomes the change in pulse

PWM: Pulse width modulation

widih 4
Sins wave of i
® To conlirm the affect of the PWM, It is necessary LFO moriod 5
to turn the . {sawilooth wavel knob 12 ard the b
EXT/NOISE knob (11) In the MIXER block fully i
laft, and turn the ML isguare wavel knob towards 1 In PV 10 {maxl,
puter widih chanped
[ Il_ i 1o BN,

® The PWE follows a 7 [sine wavel, regardiess of AL
tha wovalorm switch poslilen in the LFO,

The LFQ is a very low frequency oscillator block to produce peripdical ehanges in pitch, tone,
i Perldne g ereated B the VOO, POE, anad FEA blooks,

® To confirm the effect of the LFO, it is necessary 1o turn up the LFD MOD knobs in rach

brlock,
(@ g
lsciintlofy F— Y e
» ™y — | 'y | l - I| | o)
| | ; Frlise
(R ) U LU s | 35 25 2% [ .
" — | T b
B AE LF LF ICLF-| IF IF TF % [~
*@ B _ﬁ' ; i, | L J o o 2 [

(& SPEED s SAMPLE AND HOLD
This knob adjusts the modulation period. The Couses irregular changes. 5/H samples an
apeeel becomes (ster e Murther the knob is tursed nstand valug of the foregularly chonging
towards F. The adjustable ronge is 0.3 to 100 Hg, nodse waves, and sustains that value umiil
BY chunping the speed different sound effecis can anothes ampling fs moade, thus producing
be produced. irregularly changing modulation signals. The
sumpling period I8 determined by the SPEED
i# LFO knab (%),
Ayt SBINE WAVE
':r.:il:‘ll:::ir' changlng sound elfects can be ob. S/H Principle
Vibsrato effect to VOO, Hni:a m-.-ar-::-rm 8/H autpu,

“Wah Wah™ and "Growl™ efMects to VOF

Tremaole effect to VCA. |L | l" t” I|II
M SAWTOOTH WAVE |..|,||. .l'
Intermittant  sudden change and  slow F
change

©




FUNCTIONS MIXER/EXTERNAL

Tmr o e e ——

The MIXER bloek selects the waveforms to be geed @ sond sources aid aljusts e gt

feved o the FOF black,

ib EXT/NDISE
When external signuls or nosse selectad by the
EXT™WOISE switeh of the EXTERNAL block ure
used as the sound source, adjust their volume with
thils Kb,

qf M 1 Sswlooth wavo
Adjusts the sawtooth wave levels, Sawiooth
wives lave larmonles of doubled nlegers,
which suits them to be used as pseudo sound
sodrees for lmbtating ngtraments and (e
like.

4% ML : Squere wave
Adjusts the square wave levels The pulse
width modulation of these waves can b coi.
Lroellgd 5I|:|.' e WM kinob B n the VOO
block, Square waves have harmonics of the
fiexd ol r|l||1|1|'|:.-r. il il I|I||.':g.l HEEY |I'|1:l||l||l|i|.'-:|,
an effect poculiar to the synthesizer can be
obiained,
#® |n the MIXER tha volumas of tha respective wave-
forms can ba adjusted indepandently and the
different sound sowrces can be Treehy mixed.

|

1
[ =0l]

sl

2 g |

Spectrum of sswiaoth wawe

[p iz [

AP lituche = Tirme

Perioegl

| HJI”“J“I.J

Fraquency (FJeF ¥ 4% 5FaF
Amplituein 440§ ¥ 4 %5

Spectrum of symmetrical

~ Parjod =
sfuare Wave
L
A.mplllunni } = Timia
i
] 1
: I l JHH
Frequancy 1F| 1§ [T " T T
Ampliude D) +f & 444

The EXTERNAL block & an inpur controfling section which permits uiing exrernal sigrals
wiele as frowe an efeetrle guitar conmected to e EXTERNAL renminal on the rear poted, as the sovnd

sogrees af e seRiiedzer

& Far the EXTERMAL signnls onel TRIGGER LEVEL knoh soe page 14,

& NOISE

With tha EXT/NOISE switch st 1o NOISE,
MOISE can be chosen as the sound source by the
EXT/MOISE Knob (v the MIXER block, The noise is
white noise including widely disperssd frequencies
ranging fron wery loar B very high. 11 s well suited
a5 sound source (o imitate such natureld sownds as
wind, waves, trabn sounds, eie,

|_¢

[T [ ] i I B
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FUNCTIONS VCF

e POF feodtage comiralled filver) Bloek ohasiges the larmmonie streciire and creales e fone
celorarion by filtering the sviend sovrce sighals selected in the MIXER block,

A% HPF/BPF/LPF

HPF :  High-pass filter
Frequencies higher than the cut-ofl frequency
set by the CUT OFF FREQ knob 08 pass.

BFF Banal- prass flier
Frequencies lying between the cut-off lrequen-
¢y set by the CUT OFF FREQ knob pas,
The CUT OFF FRED knob is used to vary the
width of the band of frequencies being passed,
frsm  marrow 1o wide,

LPF Lo 11t

Frequencies lower than the cut-ofl Mrequency
sel by the CUT OFF FREGQ knoeb pass, This is
the type of Mler genecally used in synthesizers.
® Whan the CUT OFF FREQ knal: is turned fully
ta L in the LPF position, all fregquencies are cut
off with no sound being produced,

# When the CUT OFF FREQ knob Is turned fully
to H in the HPFF or BPF position, the volums will
become small since only harmonics in the high
range ara passad through.

i@ CUT OFF FREQ

The boundary frequency between the range being
passed by the filter and the range o be cut is called
the cut-off frequency, The harmonics of the sound
source signals are partially cut by acjusting the cut-
of I Tregqueeney to influence the tone colaration, Tur:
ing the knob towards H will cause the eut-off fre-
quéney o become higher,

1  RESOMANCE
If the RESOMNAMNCE knob iz wurned mowards H,
the lhamonles b the nelghborhood of the cut-olf
frequency are emphasized, and the tones are more
sceoniuatbed,

@ LFOMOD
Permits the change of the tones periodically by
medulating the eul-of? lrequensy of the YOF a1 a
perind given by the LFO. The modulation will be-
R -\.|{'|.'|h‘l the more the Enoly ls towands 10,

% EG DEPTH
Controls the depth of the envelope that is to be
applied Lo the VOF by the BEG { Envelope Generaton)
block. Depth increases when the knob is turned to-
wards |4,

i 4@ 1%

el

Kinds af filters

HPF apf i LPF
/l/\
= Pass L— Papg = Pogg =
Gutoff Frequency
LPF
Paia = e & Qi
fo: Fundemental  Tg! Gutall Freguesnoy
Hesonamce
Ermphingizid
- "
—— Fies © H
i
|
]
Res: L ‘
har monics

fa: Fumdamenial
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FUNCTIONS VCA/EG

The VOA fvodiage oowtrollad aniplifier] block effecis chaiges b vokome of e stenaly coming

from the VOF,

@0 INITIAL LEVEL
Adjusts the volume level (initial level) of the VA
output wien keys are not depressed, When the knob
B st to O, the volume is determined only by the
virlues of the EG DEPTH and BEG block knebs

@0 EG DEPTH
Adjusts the depth of the envelope st by the EG
block applied (o the YCA blogk, Adjustments of EG
DEFTH control the amplitude of the VCA outpur.
® Tha VCA output volume is the sum of the levels
set by the INITIAL LEVEL knob 20 and the EG
DEPTH knab @1) .

@ LFODMOD

Modulates the YCA ul a pericdd set by the LFO
and produces a tremolo-like effect (LFO wave: sine
wave ), Modulatlen becomes deeper as the Kiob is
Turned towards 10

The EG block creates an envelope curve which
submits the sound to temporal change in the four
modes of ATTACK TIME, DECAY TIME, SUSTAIN
LEVEL, and RELEASE TIME,

.» et b
e "

YAMAHA

Inutial level

Ouipwl level when no
kows ane dopregsad,
]

Totnl Output Leval

g AL

Invitial Lewel
i

Tripger Signal

The EG s controlled by the KEY-ONKEYOFF signals fraom the kevboard and louds tempoval
ehurvge fo fve fone produced i dlhe FOF g B volesse B e FCA,
® This black can be triggered by the external signals connected to the EXTERMAL terminal

on tha rear panel. For dotalls sea page 14,

® To confirm the operations of the EG block, it is necessary 10 use the EG DEPTH knobs
in the VCF and VCA blocks. Tuen the INITIAL LEVEL knob (20 in the VEA block come

pletely to O,

2% ATTACK TIME
Adjusts the time from the moment when keys are
depressird until muximum  changs, 10 condrols the
aitack characteristics at the beginning of sound pros
discton, Turndng the knob towards L ocouses slower
attack.

@ DECAY TIME
Adjusts the tme Trom the maximum change unill
the stable condition set with the SUSTAIN LEVEL
knuah f_.’:Tl I reached. Turnbng the knob towards L
causes slower decay.

®

CIEx
'I-:J-Ie'__'= u-:— s i
L=

9



FUNCTIONS EG

@ SUSTAIN LEVEL B T T T L R T T R PR TN PR TRRE
Adjusts the stable sound level that will persist Envelape curve
untll kevs aro released afler chunges by ATTACK
TIME and DECAY TIME have been completed. Four states of
'.|'I.IIII|II|,|. the knob towards 10 couges e SUSTAIN thin v o pa
LEVEL to become higher,

BAUBTAIN LEVEL

- o - 7 -

; Chil
# RELEASE TIME ATTACK TIME =+ DECAY TIME | RELBASE TIME

Adjusts the tme Crom Use relense of Keys until the
sound completely fades awoy, Tuming the knob to-
wards L causes the time Lo become l||:||.|||:r

® When EG is applied to VCF

The envelope applied 1w the YCF controls the vian EG applied to VLF

YEF's cut-ofl frequency ond changes the harmonic LEE = -
structure of the sound source from the YOO, "o g :&:‘;":}L"E‘E";'?L:
The cut=off feequency i determined by the \.‘_'I. 1one charges  In time,
CUT OFF FREQ knob in the YCF block. the KEY T
VOLTAGE from the keyboard, ete, but if o wove i e 1'. \ R
Foem {eontrol voltage) like an envelope Trom the EG i cm;:. e

block is applied, the cut-off frequency will also
change like the envelope curve. For example, in the
cuse of LPF {low-pass filtery, It becomaes the highest
at the peak of the emvelope curve and passes more
larmonics of a higher range.

In this way, the envelope curve con change the
wavelorm (lomed passing the VCF,

# When EG is applied to VCA ;
Ad shovwn In the lusteation on the eight, the whan EGappiNg io VLA

volume can be contrelled sccording to the envelope
B e P Bignal fram VEF,

CLFYE, l|!|!|||I||||I||'|

; ||I|-| W
| v [ AU
AT ] |'.||:I.'I (1

The vihimp i cantralled liks
the EC ghapes by the srvelops
wallage,




HOW TO USE EXTERNAL TERMINALS

Sound sourced sich ad on electile guitar, alecirle
piane éte. can be connected to the EXTERNAL termmi-
nols on the rear panel, The nlglluh can (hen b fed
through the symtheszer from the VOF block on, and
they can also be used as teipgger slgnals contralling the
start of the EG {corresponding to KEY-ON, KEY-OFF
froim the keyhoard), Thug, operation of the synthosleer
by extepnal sound sowrces 15 possible.

(1) EXTERMNAL
Toerminal to connect externul signuls, such us from
an electric guitar or eélectric planc.

2  EXT/NOISE

When external signals are used as the souped souree,
ihiz switch must be set to EXT.

(8 TRIGGER LEVEL
Adljusts e level of the extemmal gignal (o genenate
trigger signals for the EG (squivalent o KEY.0N,

KEY-QFF from the Keyboard), Sensitivily heconies

higher when the knotb s turned towards 10,

& Tha trigper & always controlled By this Knob,
rogardless of tha position of the EXT/NOISE
switch (2,

# External signals can be wssd ad the sound source
alone without any frigger function, This knab
st be set to O and adjustment s made only
by the EXT/NQISE switch (2) and the EXT/
MOISE knob in the MIXER black.

Using Two Synthesizers

The keyhoard data of ihe C3.5 ¢an be sent 1o ihe
contrel Bock of another C5-5 aynthesizer (or another
gynthesizer hoving similor terminals) by using the
CONTROL VOLT and TRIGGER  terminals on the
rear panel. This permits the building up of a double
sy ntheilzer systom,

1> CONTROL VOLT
Kevboard data signad controlling tle plich, cic.
helng generated by the YOO,

2] TRIGGER

Keyboard duta representing the KEY-OM and

REYOFF timing, for contral of the BG {envwlops

generator).,

® The lllustration on the right shows an exomple
in which the keyvboard of SYMNTHESIZER 1 is
belng played and SYNTHESIZER 2 s baing con:
tralled.

& fo careflul nat (o make wrong connections [swgh
a5 OUT 1o OUT), as this may cause damage 1o the
(TS

:I |;|.l l!'\ﬁ. e,
Ijb:-
e T

SYNTHESIZER 1

w1 1RO WOHE

L}

L]

L

SYNTHESIZER 2

= COMTALL Y E =y

our

T




OPERATING SEQUENCES

BASIC SETTING
e =S 3 s
Lr ;!u_i p!
. :
| a2 2

Solting

1] Set the synthesizer up gecording to COMNMECTIONS
page 6

F Turn on the switches of the synihesizer and amplifier
aivd s U volume of the umplilier o o sultable
pusition.

SOUND CREATING

I With the synilwsizer vou can determing your own
original sound even before atarding actual perfom.
Ak,

Fl Signals are flowing Mrom lefi to rght and can he con.
frodled by e respeciive knobs on the panel,

[3] Sound signals cormesponding to the intervals of the
Eeys are penerated by the YOO block when keys are
depressed. Set the knobs of the YCF and VCA
blocks ns shown above so thot (e oscillating slgnals
of basic sounds can be produced [without being in-
Mueneod by the VCF and YCA blocks),

(4]  VCO block/MIXER block
® Selects the sound sources for the basic sound
with the MIXER volume
® [Depressing the keys will produce sound.
& Hunge of the keyboord is detenmined by the
FEET switch.
(B VCF block
® Produces the basic harmonic structure (tone).
You select the Mier chareteristics with e
HPF, BPF, LPF switch, and determine the
linrmaitle stimicture Murther wiih the CUT OFF
FREQ and RESONANCE knobs.

Il[ : ]T.ﬁhﬁlit!
| ey b Y A B
I 3

6] EG block
& Produces I-E|'|I|:|uu| -,.'|I.u|'|;_..}ta. freom the starl ol
the sound being generpied fo its fading away.
There are ATTACK TIME, DECAY TIME,
SUSTAIN LEVEL, and RELEASE TIME,
1l VCA block
#® Controls temporal changes in volume with the
EG DEPTH and INITIAL LEVEL knsabs,
8 VCF block
#® Produces tempora change o tone colorstion
with the EG DEFTH knoh,
9] LFO/EFFECT
® Selects the SPEED and waveforms of the LFO
block, Also serves (0 adjust the LFGO MOD of
the YOO, WiCF, and YCA, iff neaded,
® Permiis varlations durlng perfommanee with e
PORTAMENTD knob and PITCH BEND slide
el

I8 The steps from (B 10 (8] are the basic procodure 1o
create sound, To achieve your ideal sound, it i3 neces-
sary Do opsmie the reppeciive Kiwobs repeatedly while
confirming the results by car. The original sounds
thus created can be reproduced ol any thme i the

position of cach kneb is registered in the SOUND
MM,
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BLOCK DIAGRAM/SPECIFICATIONS

BLOCK DIAGRAM

EXTERNAL

RESONANCE

pra— i A .

= %;D PSS S e %/7

—

v— PITCH BEND

— N I —%‘

—_ L_ Al OUTPUT

= VCO [ wso 7 VOF e VCA

— LPE

— v TRIG, L}V EXT ‘;/ ?’,
KEYBOARD, v o foise

4 LFO

u £\ £0 Moo £ it e oeeTi MOD SEG DEPTH
PORTAMENTO -Fo o
CONTROL VOLT N 7

v
ouT “

TUNE
¢

e £
TRIGGER

v—o— f_—
T ” NOISE ——
N ”

TRIG.

ATATTACK TIME
D: DECAY TIME

s

S5:SUSTAIN LEVEL
R:RELEASE TIME

it

t EXTERNAL
L /# TRIG

TRIGGER
LEVEL

SPECIFICATIONS

KEYBOARD . . .37 keys, 3 octaves
CONTROLS
EXTERNAL. TRIGGER LEVEL Control:
Min, —35dBm
Function Switch: EXT/NQOISE
LFO ....... SPEED Control: 0.3 to 100Hz
Waveform Selector: "/ P/ S/H
VCO .FEET Switch: 2', 4', 8’, 16°, 32, 64’

TUNE Control: —200 to +200 cents
LFO MOD Control:
—200 to +200 cents

PWM Control: 50% to 90%

PORTAMENTO: Max. 3.5 sec.
MIXER .. ... EXT/NCISE Control

[~ : Sawtooth wave control

[ : Square wave control
VCF....... CUT OFF FREQ Control

RESONANCE Control

LFO MOD Control: £3 octaves

EG DEPTH: +10 octaves

Filter Selector: HPF/BPF/LPF
VCA. ... ... LFO MOD Control: AM modulation,

max. 90%

INITIAL LEVEL Control

EG DEPTH Control
EG. ... ... ATTACK TIME: 0.007 tc 7 sec.

DECAY TIME: 0.018 to 18 sec.

SUSTAIN LEVEL: 0to 10V

RELEASE TIME: 0.018 to 18 sec.
PITCH BEND 1 octave

TERMINALS
EXTERNAL IN
........ Sensitivity: —35dB {Min.)
TRIGGER QUT
e 3V (OFF) to 7V {ON)
TRIGGER IN
........ +15V ~ +3V (OFF) to OV ~
—10V (ON}
CONTROL VOLT QUT
........ 125mV to 4V
CONTROL VOLT IN
........ 126mV to 4V
OQUTPUT. .. .-22dBm/600 chms
OTHERS
POWER SQURCE . . . . .. U.S, and Canadian models -
120V 60 Hz
General models
110, 130, 220 or 240
V selectable,
50/60 Hz
POWER CONSUMPTION 8 watts
DIMENSIONS . ...... 641 x 290 x 157 mm
(Wx D x H) (25-1/4 x 11-3/8 x 6-1/8"")
WEIGHT ........... 7 kg (15.4 Ibs)
FINISH .. .......... Semi-gloss black

Specifications subject to change without notice.




TROUBLESHOOTING

L NO SOUND ]

{

-

Sounds that have
been set are not heard,

During operation, sounds
have ceased to come out.

During performance,
sounds have ceased to come out,

!

i

t

Set to the basic
setting shown on Page 7,

'

Is sound heard?

!

Are the controts of the’
amplifier normal?

'

Has the Synthesizer—Amplifier
—Speaker connection been
properly macde?

L

If the CUT OFF FREQ knob is turned
to L direction to far when the filter
switch is set to LPF, no sound
sometimes comes out.

i

Restore setting to the
basic setting shown on Page 7.

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

i
)
(

) {

After thoroughly checking each item, if the situ-
ation stilt cannot be remedied, please refer the
matter to your nearest YAMAHA service shop,

OPERATES BUT NOT IN
A NORMAL MANNER.

{

-

Faint sounds (Volume
will not increase,)

Sounds come out but are
not normal.

!

Are the VOLUME controls of
the synthesizer and amplifier
properly set?

'

Are the amplifier’s sensitivity and
output large enough?

!

Are the setting of the EG LEVELs of
the EG block and the VCA normal?

)

'

If ATTACK TIME and DECAY
TIME are too short when the
SUSTAIN LEVEL is 0, faint

sounds are heard.

|

Volume depends upon position
of the CUT OFF FREQ knob.

!

If sounds have been normal at the
basic setting shown on Page 7,
then the trouble is due to the

misoperation of knobs.,

!

Settings of the INITIAL LEVEL
control will alter the VCA envelope
characteristics

-

Other knobs do not work.

!

As the knobs of the EG are
correlated, setting is to be
made with the function
of each switch kept in mind.

)

Atter thoroughly checking each itern, it the
situation still cannot be remedied, please refer
the matter to your nearest YAMAHA service
shop.
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