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QUM @ INTRODUCTION

COER, INT R T r =y T e 4 H—PS—3300% rhank you for choosing the Korg PS-3300 Polyphonic

BiIRHWZE HNHEr X nwFF Svnthesizer

KORGHY) 7+ = 7« 4t {H—[2 Mini KORGIzf{ZX 'he PS-3300 could honestly be called a dream synthesizer. It is
M1 ‘tely yolvpho ¥ 1as all the facilitie ( - for a
NBANT LW A HF—DHM WML T “Synthesist” 4 completely polyphonice, it has all the facilities you need { ny

type of sound synthesis, it can easily be interfaced with other
RS, TefFEL A H—1Td e

units, and 1t i1s designed to give vou maximum plavabilitv for
ERDL > 4 H—i3, WHORRBEZAML 229 - KT live or studio applications. In developing the PS-3300 we built
MiTL, M T NFRBRTH) . B4 B LTI on our years of experience and technical know-how embodied

HTHDHZ EHEIERYTFETL in such earlier refined units as the Mini-Korg
e o I - R AN IS <] I

( "-""-l'iif:"E:.Il ‘-"|_;E'.l_“-:'-!‘. L YCt ‘I‘ "n'\'fl". IMore
LEN-T, RO 2V { ¥ —T, BRO=ZEEH—TH :
’ . one oscillator, are essentially monophonic instruments as far as
. A2 P Pl 2 S REl £ ) '
2 ¥ J'_ f‘] f..),'__'if)t...'-_ %‘r‘}ﬁh vy fl{f-_]”'- 2% Tk Pl'l\ln‘-l the ||_L..\|“l_||\i 1s concerned ||.|\ fact alone makes most
Ubhhralzlzes, 74 78R L TIEHENLIDH2 T2 5 synthesizers unique among keyboard-operated instruments. It
ML TwlonTiitievwhrrBbh 3 also  m without the mtermediate step ol multi-tracl

recording, one cannot create harmony, and harmonv is one of

KORGI2, BIDICILIZ L - T, R TUHT—8ND 1 503 i ' :
the three basic elements of music. This serious drawback has for
AN —EAMEEDEZ LICRIL, 2D EeEL > Y

LOO i|"‘,'_' I '-_|'|‘--:.! :If; \‘\[].'!j. S1Z701 from l'.i:;i.:l;[]:. s ‘||||

e g _{-'[:jli’_f:;,;.}-"-; potential in live i-:'I rmance situations
LEDLA., HERDOMFL > A —13, 0L ) DEFR%4%5 [he PS-3300 1s different. By using IC’s instead of conventional
M2 TABLDTH), 4L WL > L 4 ¥ DT HH circuitry we have, for the first time, successfully built in a
rANBTLL . separate synthesizel |.-ur e...!. nd every Key on the Keyboard
thereby creating a truly po ',:,-'..uw\

~-OKORG PSS ) — Xz, HHEREBL Vb b >4 4 H— Nothing

has been sacrificed in converting from monophonic to
DUREMEE 2 HicHiikL . £ HLve e A HF—n5382H0 polyphonic performance. You can even use the PS-3300 just as
WA X=TTH), F2HEROEBTH LMMELET you would a monophonic instrument, if you like. The whole of
Korg's PS-series has this kind of excit nNovation
and periormance, so you can go beyond the options of con
ventional synthesizers and discover whole new worlds for

8 1
MusIicCal ¢

xploration

_'_
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fig. 3 Normal Setting (/—<N-t9F17)
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MOMENTARY PS-3010

O: 5

ty ¥ 2R, AA—AiHEV T aHE, Dtk ® Normal setting of synthesizer functions and operation.
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e =D FATTTY, AW b
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FZBNTOUENE S, b5 —HMIEL TS
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{ 7RI L T, PS-33000&SMOMY W
BLTU2d, 2TL2ORBI-REB L IN
AT{Ia W,

BOGHEIEAZ—PTBLS 20T R L 2

p 1

Figure 3 shows the “normal settting” for
one unit (channel 1) and the mixer of the
PS-3300.

With this setting, all modulation functions
are turned off to produce a simple organ
tone. If you don't get an organ tone,
you've probably missed one of the knobs
or switches; go over Fig. 3 again.

This manual uses the normal setting as a
starting point for all further explanations

Learn how to return to this setting quickly
and effortlessly whenever you want; it will
make your relationship with the synthe-
sizer a lot smoother.



1] BED2FNE#8BE/FEATURES AND FUNCTIONS
1-1 SIGNAL GENERATORS (SG)

10K : X I PO O SOOI -V CO (EHEMERRE) 1-1 Signal Generators (5G)
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27 BTG h B oS A2y OB ikETM

o L AMTHEN il o L ey (FREQUENCY MODULATION (FM)) i2
LAEMOFESMRL LY WA cRASOENEEREEY ITESIER
@774 Fa—-=-%(1100cents e FINE TUNIN SL., ¥MA{ v FI-L 2~ TON-OFF&2 L 27
FOMe 41 a—S AR P EMEIDHD R i
@3-A-Fa—=2¥(+40CT) e COARSE TUNING % (PULSE WIDTH MODULATION (PW
F oINS M) id, 23S AMEEEMA D &4 » 2 IZFh B G 28
P T v F 7% LG VIRIBTIR, M“__E b P S &
T GEEEESET ] PEE N "TAVE SELECTOI ntvi+oT, iEume "I LT LT

REVERSI MODULATION vAREMOBEMNE Y= E "0" 26 T107
.‘a‘nﬁ_'r_lﬂf ¥ . A + *m J¥ ill'!' L ) 1
TMANEMEREAS + 7 ohmizElTELEa—Faron: T, L
OTMAL + ¥ e« MODULATION SWITCH > OE. MG- 2 ® FREQUENCY (FREQ)
HANTMOON—OFF &L 2T 2l >2TRAE—=FEPMEL LT
- ITERNAL MODULATION FNTFROVYIOEROURIE ) —= - L
onmEmEY o ntanion 7 4 Y 7 ORBTRBO P RIEED X4 & 1
MG-1 2 53TMOT2 EMWL 2 Y Witt), ZY= 1 Ly GMIBEEIL TAT
e EXTERNA MODULATION 175 s
’ : L RMiESEMOANEERRRAKTHFIIVED
ONMTWMEY or ) act » &= el
HMRBCLIETMORESINRL 2T M 1 A2 2—7R{L 2T

M INPUT JACK ( the 1G-2 1
M ENTMAN gy e '
MANTMOHNBANTY

] PWM INPUT
@/ LAWTMAN
KL AMTMOABANT

@F = Arp o TLrAR}
1I2WH™IF 2 7 TY




T L e SR . . | AN FUNCTIONS I

® VCO (MEHHRIRE)

R a—=L 9P s {1225V CO

(& M7+ .77 VCO., iNER
EGe&DTVCOLELWAT V2T
ELTVCORWEAMTELET, R LERA

)% o (ilek2) @
D -T2 T

PS-33000 SG & —~MDVCO L [al#Ric,
S TRETI=pb, Co9F RN FORR
CMTET<TOMMNE, = Mg Mk, o
ik, PWMLZ EDRBEORRY —O®a—n
TiTkv2 7T,

2%az b u—nt s lm

®VvCo
(Voltage Controlled Oscillator)

Those modules found in music synthesizers
and referred to as VCO’s include antilog
amps, waveform shapers and generators,
and of course VCO's

In the sound synthesis process the VCO
controls pitch and the basic tone color (the
waveform)

With the PS-3300 SG section you have
available such conventional functions as
tuning, vibrato, and pitch bends; you also
select from waveforms including triangle,
sawtooth, rectangle, and PWM

O ENRLINADWEA  Scales other

than the well-tempered scale

] p " I P e (P
C . g% B 9 F S a G"| A A" B
| { ! 1 | A
C Cis D ‘ Es E ‘ F ‘ Eis G Gis A B H
|
o | I I
Ex.| 0 =24 (—7 |+10(—14|+3 |=21|—3|—=27(|—10 +?’—|7
Tl T
Ex2 |0 + 4 —14|—2 +2 =16 —12
- 1 T —p- _If [ — + - -1
Ex3 (0 -28.58 -51.15+14.28 -14.29 |-42.86 -11.43
I _J. | ==l - |. 1% _.‘_ l [ =

{Hfjlztr‘/_r)

FUst—RY -T2

PR LTALLL S

S B

Ex.1 #%i@(Mean tone system)®—7|
Pt ARSI ahs kTR SR

EMIEET S,

Ex.2 MIEM®(Just intonation)
CME-“I% SEErnEsMdiE-tT2amE |
@

Ex3 +t®HEHE
A2 F—TEESTLKM

= EMTRRICRaINY - Fa—=rF - bL—
F—% TR B,

Adjust the TEMPERAMENT ADJUST
knobs to tune to these and other uncon
ventional scales

Ex. 1. Mean Tone System

This is a scale used for medieval key
board

mstruments. It features a pure

major third

Ex. 2 Just Intonation
A theoretical scale with a pure major
third and fifth in C

Ex. 3. Hepatonal Scale

This scale divides one octave into 7 equal
intervals,

* For fine tuning we suggest using the

KORG TUNING STANDARD

‘1-
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1-2 DYNAMIC LOW-PASS FILTERS (DLPF)

ey T - OMAIEMF > L+ 4 F—DVCF (il 1-2 Dynamic Low-pass Filters
3 W74 n2—=) ZHYT S a—nT, SGHO {DLPF]

RoNTHESEE (KEMLFE) £, 3¢ This section corresponds to the VCF of a
MmTr+amMzeL ¢4 monophonic synthesizer. It processes the
o bt Zs2Ydryi— (Fe) ®¥= 3t waveform (which is the primary determi
- - . R s in nant of tone color) coming from the SG
*‘.' j.!,:*n‘.". : .. cut OFE FREQUENCY (Fc) .‘.‘? \1 X :Ilt‘ Tl'l_‘”f', iy ”_I' - The FC knob controls the cut-off frequen
t MY WY 17 :I;,_:I.Ir.lr.r,lf.’_lr:l,‘_,._.‘lr-‘..‘:::I‘ RESS Gone ° W 1’“’ b 1L (T 2) Ik “‘;!‘-ll”w L ENd: C\ Since 1]|('\" are ]ln\\ 1\_1\\ [I]T:_'1\ [h('
r STRFelzd LR L (%7 kA harmonic elements of the waveform which
A ) Ok 0t & O % R are higher than the cut-off frequency will
E—2 ) P be shaved off, thereby producing a more
, II.IS' " U8 e - L |. PF{:\T(“D:J?ST‘P‘”:NTI o =724 n2—.s¢522(KBD F BA rounded sound.
2. po L) lg—= —oOM4E ($—) > Lz l'he PEAK knob controls the amount of
e KEYBOARD FILTER BAL NWTw 374 n2— (VCF) OFc . MBO KA ;'”‘il"-'-'“'ﬁ gaves ‘1" the '-’t'\!“l'”*;"\ “:-l‘»'”
. PR e e elow the cut-off frequency. In other
:IL,-_ g ,'__ } ' l &= ’. '/.x : »\ehﬁ-!\t‘f:tErw Fc of each of the key's ‘ lf Ifl = ok ‘_ n:” ’ ,,_' jl p - '\_jl‘j : il words, it varies the \|HFH']\1F{‘]!I11"\\ (Q) of a
o ' - in sncdent low-pass filters over a o Ly A9 FIZEMO % 7% (A*D- £
nFok, MU LD 2 o L ng slope corresponding resonance at the cut-otf point
B of the keyboard S:R) z-TFur3adhilizsRu—T(} Use the kevboard filter balance (KBD F
W (RO BRI TFe 28 L3 ¢ 5 B 2 e BAL) knob if you want the cutoff fre
e EXPAND F5v=3TH quency to be different for different parts
Adjusts the degree to which the EM - RSO, P~ TS of the 1\('_‘.'|u|.ll'li
b envelope signal affects the RO E BT O o b 7 I e Each key has its own filter (VCF), the
) ) (FeM)it. SGOIHso®m b 6 U #{F &6 2 cut-off frequency of which can be varied
'Y EXEE, .-,,.T‘(‘}[?H.E.;:,T.l‘?w.?W‘I‘Tf,‘.t'....,,,w y 4 independently; this knob raises or lowers
cur o rmeg hoo b7 HERTING ON-OFF &L 219 nodulatior ’ the Fc of each key to conform to a nising
MCOULA TI0M 35 R PR 7 4 7 DOikMD G TF or !.:“IH_.' ‘.]\I|\L ""“”‘1""“"'”}7 to the scale
rIDORMOMR ML T 0512, Feov= 3% of the keyboard. With the EXPAND knob
s INTERNAL MODULATION —— " : ;g g 3 . .
SENSITIVITY O LT AL LEDEEIALCLITILIIDI yvou can make the cut-off frequency vary
OHEIMEX \djusts depth of modulation from HOMo A (LM HY)ETOTIER along with the ':'m':-lnpn"' (the volume
" P ATWMORASINEL £ 7 MG-1 " contour) determined by the controls in the
e EXTERNAL MODULATION ' EM section (Arttack, Decay, Sustain,
SENSITIVITY Release)
.0151‘3““1 T EA S INEL £ T Adjusts depth of modulstion from Cut-off frequency modulation (FcM) for
ikl oo : it e such effects as wow and growl is controlled
in Th{' samec Wiy ds tr('lil“‘”l \ “Il?ljlll.ltll'”
1 : S e CUT-OFF MODULATION in the SG section.
i O ®ny 4 ".'_lfg.‘u_u_l' L P _INPUT JACK : Starting from the normal setting, check out
4 ] AAES N ' For FcM from external signal

what happens when you use the controls in
the DLPF section; note that if you turn the
Fc knob all the way to 0", the sound may
become so rounded that it is inaudible.
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@ VCF (Voltage Controlled Filter)

When you look at the block diagram of a
synthesizer, you will almost always see this
serics: VCO = VCF = VCA. These three
basic modules control the three elements
of sound: pitch, timbre, and volume.

The VCO generates a waveform (with a
certain tone color) of a certain pitch
(determined by its frequency).

By shaving off upper harmonic elements of
the waveform, the VCF adds roundness to
the sound

A number of unique synthesizer effects are
created by automatically varying the cur
off frequency in proportion to volume.
These volume changes are controlled by
the envelope signal. In other words, in this
so-called “expand" effect the envelope
control voltage varies the volume and cut-
off frequency at the same time.

Other VCF effects based on variation of
tone color are “wow" and “growl". These
are obtained by using a modulation genera-
tor output signal (the MG is also known as
an LFO or low frequency oscillator). This
cyclic control voltage signal is used to mod-
ulate the VCF. If the operation of the VCF
seems too abstract to you, think of it as a
kind of watergate.

W

The VCO sends out a sawtooth-shaped pul-
sating wave. (Of course this could also be a
square wave, triangle wave, and so on.) The
VCF is a watergate with teeth on it like a
comb. You can see that when the saw-
tooth wave tries to get by the watergate,
the top of the wave will be more or less
shaved off depending on the watergate's
height; when the top is shaved off, it will
be more rounded. In other words, the
height of the watergate corresponds to the
cut-off frequency (Fc¢) of the VCF.

As the wave goes through the teeth of the
watergate, a resonance is created at the
cut-off frequency because of the interac-
tion between the teeth and the points cre-
ated on the top of the wave as parts of it
are shaved off. The longer the teeth, the
stronger the resonance. In other words, the
length of the teeth corresponds to the
PEAK function of the VHF.

To understand the expand effect, think of
the watergate being temporarily raised and
lowered as the volume goes up and down.
With cut-off frequency modulation (FcM),
the watergate is repeatedly raised and low-
ered in proportion to the cyclic low-
frequency signal from the MG (modulation
generator) section. (This gives “wow' and
“growl"” effects.)

T fig. 6 Watergate theory of VCF operation
(KMTVCFA%i3)
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1-3 ENVELOPE MODIFIERS (EM)

[ENVELOPE MODIFIE R!
ATTACK TiMg
]

MODULATION GENL
out

@752 94k
WOTHEIBMEMRT ET

(T3] DEREE

OF A4 74k
b @O
LI TOMMSMEL LT

OHAFA s LA

=

Fard SATLNVRTLEER, #0192
NTUAM, BBHLTUARESARL 2T
" VEY R 134 A
y—mrolsBL-ROSMBMERRL 2
Ll

Oh—NLF A F

ALE—-OFS MABLHLI-22IZT D
-h 2 A FT7
@792 -4 LN b= AN
? b 1 bR=5—LET. HEBIHT
P42 94 LEI-HD LY &SI A
SR

@) —=2-2A4{ v FABItO—NADN
Yy e R Sy FRET. ET /DY
FLnL A i 1) I W Bl Sl s BN PR |
5-BOANTY

* ATTACK TIME

Adjusts attack (rise) time of en

velopa

* DECAY TIME

Adjusts the time it takes for the
volume to fall from its peak to the
sustain level

e SUSTAIN LEVEL

Adjusts the level at which the vol
ume will be sustained from the end
of the decay time until the key Is
released (end of trigger signal

e RELEASE SWITCH (R-SW)
Setting determines how long the
sound will take to fade away after a
key Is released

e HOLD SWITCH
Allows you to maintain the sound
of a key after you have released It

e ATTACK TIME EXTERNAL
CONTROL INPUT JACK

For axternal edal

etc.) of attack time

e RELEASE SWITCH EXTER
NAL CONTROL INPUT
JACK

itching (by foot

For external sw

@t f release time. Can be

j- AT TACK —afe-DEGAY ~o=l
TIME i TIME

je- RELEASE ~a=d
TIME

fF-poMEMLLEE2ORR
folume lavel whan kKey |

|

released

¥-pomeEn?

fig. 9 Release Switch Uperal
(YYy=2:2 wFOBE)
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1-3 Envelope Modifiers (EM)

The EM section consists of a combination
of VCA (voltage controlled amplifier) and
EG (envelope generator).

The VCA varies the volume of the sound
signal coming from the DLPF. It is voltage
controlled by the EG which generates an
envelope signal. The generation of the en-
velope signal is triggered by a “trigger sig-
nal” whenever a key is played on the key-
board.

You use the knobs and switches in the EM
section to determine the shape of the en
velope signal. Refer to figures 8 and 9 and
see how these controls affect the sound
when you play a key.

The HOLD switch maintains the sound of a
key after you have released it. To put a key
into hold, first turn on the HOLD switch,
then turn the ATTACK time knob all the
way up to “10". Now lightly hit a single
key, wait a second, and the sound will
appear. (It is delayed for the length of the
attack time.) Next, turn down the attack
time to below “3" and try playing some
other notes. While the original key stays in
the hold condition, you can play other
keys as usual.

If the HOLD switch is on, a key goes into
the hold condition if it is played within a
shorter time period than the attack time
(set by the ATTACK knob). Therefore if
the attack time is set at “3", you can
accidentally (or intentionally, for that mat-
ter) put a key into hold if you play and
release it very quickly.

If a key is in the hold condition and you
play that same key again, it will be released
from hold.

When the HOLD switch is on, the DECAY
and SUSTAIN knobs no longer affect the
sound; the envelope produced is the same
as if the sustain level were set at ““10".

The RELEASE switch (on the lower left,
next to the HOLD switch) operates as usu-
al, but in this case it also affects the decay
time and sustain level.

Practice using the HOLD switch and other
controls in the EM section.

If you want to be able to easily vary the
attack time while playing, you can connect
an external controller (such as the
PS-3040) to the attack time input jack (at
the lower left corner of the MG-1 section).
For external control of the RELEASE
switch, you can connect a foot controller
(RS—3040) or foot switch (KORG S-type)
to the release input jack (next to the attack
jack). The RELEASE switch should be set
to the damped or half-damped position for
externally controlled ON/OFF switching.
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®Envelope Generator (EG)

In figure 10, the watergate theory is ex-
tended to include the operation of the en
velope generator.

When you play a key, a light goes on; in a
real synthesizer, this light corresponds to
the trigger signal. It's called a trigger signal
because it triggers the beginning and end of
EG operation.

Usually the light (the trigger signal) stays
on for the full length of time the key is
depressed, but it can also just give a brief
flash when the key is first hit. This second
type of trigger signal is called a ““multiple
trigger’.

So the EG receives the trigger signal from
the keyboard and proceeds to control the
VCA in accordance with the attack, decay,
sustain, and release settings. The VCA, in

S -

fig. 10 Watergate theory applied to envelope generator

(zvAo—-7 Yxrlb=5—08NY)

—

turn, raises and lowers the volume of the
sound passing through 1t.

Meanwhile, back at watergate, the agent
(EG) sees the light (trigger) go on; this is a
signal for him to pull the second watergate
(VCA) back and forth according to his
instructions (the attack, decay, sustain, and
release settings). When his big stick is tied
to the VCF and the VCA together, the
expand effect is produced.

In constrast to l![hL’f .‘i_\'l!lhl'hlfl.'l'\ _\'l'll.l
may have used, the Korg P5-3300 (and
PS-3100) has separate VCF's, VCA's, and
EG's for every key (48 of them) on the
keyboard, so you can play any number of
1'\'{"\'\. Inp(‘lht'l' or ~L'|1;I|‘L'I|)" In a series or
overlapping, and each key will be provid-
ed with its own accurate envelope.
Understanding the relationship between
triggers and envelopes and sound will be a
big help when you get down to more com-
plex synthesis. This is because the envelope
of a sound (its volume change over time)
has a surprisingly large relationship with
our ability to distinguish sounds and their
sources in everyday life. Since the EM con-
trols the envelope, work with its controls
until you feel confident in being able to
create the kind of envelope you have in
mind.
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1-4 RESONATORS (RESO)

R ROMA T 08

L RN

MODULA TION
GENERATOR 2

OE—2MAENWY

oG- 21

Ll LIw.
WM A
o ]

¥

* RESONATOR

ADJUSTMENT
Adjusts the degree that the resona
tors will affect the tone color

SENSITIVITY

® PEAK FREQUENCY AD
JUSTMENT

Use these knobs to choose the peak

frequencies of the resonances (Fo)

* MG-2
SWITCH
g+ “s%ed to switch MG-2 modulation of
: all three resonance frequencies on
and off

MODULATION

* RESONANCE PEAK EXTER-

NAL MODULATION INPUT
Input for external signal used to
modulate resonance peak frequen
cy

~
=
7]
<
i
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z | I
g |
i |
4 ; | 1 t -
100Hz | | | kHz | 10kHz
- é + 4 - HESO Fo-1
- - : RESO
- - —=RESO  (Fo-3
g. 12 Example ol frequency response produced by resonators
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1-4 Resonators (RESO)

You may recall that separate SG, DLPF,
and EM modules are provided for each of
the 48 keys. This is not the case with the
three resonators; they affect the toral tone
color of the output, not that of individual
keys

Each of the three resonators consists of a
band pass filter with a variable peak (reso-
nance) frequency (Fo). You can set each of
these to resonate at any
100Hz and 10kHz.

Figure 12 1s a frequency response graph
showing the peaks created if vou set the
resonators for the low range, mid-range,
and high range, respectively

point between

1."1 varnous \"[1‘[“'111.1‘1\‘1]‘- Of resonance ire
quencies and see what happens to the tone
color. The markings on the resonance
knobs are such that each line equals about
a one octave change in frequency.
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1-5 AMPLITUDE MODULATOR (AM)
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fig. 13 AM
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* AMPLITUDE
SENSITIVITY

Adjusts intensity

tion by MG-1

e« AM SWITCH

On/off switch for AM.
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1-5 Amplitude Modulator (AM)

This raises and lowers the volume n a
cyclic fashion dependent on the output
signal of the modulation generator (EM-1).
This is how you get tremelo and other
effects. If you want tremelo, note that if
you turn down the MG-1 frequency knob
too far, the speed of the effect will be too
slow to be recognized by the average brain.
On the other hand, if you turn up the
MG-1 frequency too high, the pitch of the
sound will become inconspicuous in the
face of the metallic “ring modulator” ef-
fect that you produce.

Specifically, if you turn the AM knob to
“s" modulation is 100%; if you turn it to
“10". modulation is 200% and you've got a
real ring modulator on your hands.
Discover the difference between 100% and
200% modulation by turning the MG-1
waveform knob to the triangle ( A) posi
tion and the frequency knob to about *3"
Then turn on the AM switch and slowly
turn up the AM sensitivity knob from “1"
to “10" (while playing something on the
keyboard)

You'll notice that the frequency (the num-
ber of cycles of volume variation per sec-
ond) doubles between “5" and “10".

[ e ———— e
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1-6 KEYBOARD VOLUME BALANCE (KBD V BAL)

R W BTN TN e SIGNAL OUT
\ Ego | 0 SIGNAL MODIFIERS &7 A " ”‘:_t'- 14 "Flh SX¥Y = This jack gives you the signal from
| KBD VOLUME BALANCE FABER2NATLET b ¥ the synthesizer unit before it goes
| H—bkB2 U HD & #HIZM on to the mixer section 1o be mixed
: > LTl CTET 1.8 #7 with the other two synthesizer out
- - { - ~2NBINDWHT r Ty put signals
1 L
| - I
- 12 e KEYBOARD VOLUME
BALANCE
Varies the relative volume of the
PF—M=F R a—L+"Fr2A keyboard along a slope correspond
RE-BERNEES211& 100 7ETY ing to the scale
1 14 KBD V BAL '
R==PF 2 DANIT=2 24D ATR. BB 1-6 Keybaord Volume Balance

DLPF | |SIGNAL MODIFERS DLPF | |SIGNAL MODIFERS DML EFMONE WS- NOME ) (R (KBD V BAL)

7 N\ . out 7l 1/ N M PRl TAROERLT, 2O%—w Whereas you use the keyboard filter bal

{‘ 2 | ( 2 I | 5 | — e Y =l LRI, HRCELEST ance knob to create a difference in tone

Y g : T e T, .uhrhﬂwﬂnrh-Mﬂ|MMIm\nmm'M
RESO : ELT. 20290 v =it~ T. RBOW ”hn Iu_\i:ul.l.d (perceived as a d.lll:&unu n
§ o : A - g 5 brightness”), you can use this keyboard
INT NT A, 2001, BESTHLZANIZDNB(TES volume balance knob to create a ]:I!';{t' vol
ERT RSO, IRHEDRN S > L4 - ume difference between different sections
KBD_E BA VNI NTLEZOPS-3300T Ik, s &¥hdd of the keyboard
—_— V| — V) 2= b &, Bl—(—BO)RRFTHITI-HET By using both knobs together, you can
st TAET greatly reduce both volume and brightness

EXPAN Fol EXPAN Fod of the high or low end of the keyboard. If

y » this with each of the ¢ Sy .
e A S R e DLPRE you d¢ vith each of the three synthe
sizer units of the PS-3300, vou can give
. . = r R -
s KBD V BAL. 36 (-, RESO¥Fig.1500& 3 (- each unit virtually independent control
E E txbhLT. COBRERLT(E over the sound produced when you play a
_-.B' _-‘E' ARERFBOREZN TGO »7 427, Biz certain section of keys.

MG1 N7 MG 1 INT W, MEMOKFKEHTBEOL yF 42Tt Beginning with the normal setting, adjust
the DLPF, KBD V BAL, and RESO sect
ions of two of the svnthesizer units as

XS B shown in figure 15. Then play something
on the upper and lower ranges of the key
board. The “A" setting will attenuate the
low range; the “B" setting will attenuate

FeM FeM
the high range.

O A B i

fig. 15 Setting for independent control of two synthesizer units from the same keyboard

(2RHEOL= v &, M—MBLET,. BICRKRTI2-00%K)
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1-7 MODULATION GENERATOR 1 (MG-1)
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fig. 168 MG

* MG1 OUT

Output jack for use when modulat
ing sections other than the SG,
DLPF, and AM sections (which are
already internally connected)

e WAVEFORM SELECTOR

* FREQUENCY ADJUSTMENT
(0.1Hz ~1kHz)

Freguency adjustment of modulat

-’I'HJ wave.

e EXTERNAL FREQUENCY
CONTROL INPUT JACK

For external control (by foot pedal

etc.) of MG-1 frequency.

e OUTPUT LEVEL EXTERNAL
CONTROL INPUT JACK

For external control (by foot pedal

etc.) of MG-1 modulation intensity

I'df!prhl foutput level is at its maxi

mum when this jack is not used.)

MG- 1 i2. LFO (fEBik 5t %) L"RiZ i FM,
FeM, AMZ FCHOC AR OEMHORIREGT
+. 0.1Hz~ 1 kHz OB 2 { hELES %
LT,

MG-1i2. SG. DLPF. AMiz® 6 U E
THEBANTVT, SGTREY 75— L EOFM
%#. DLPFTI2Zo—n b5 FcMEM.
ELTAMTIR br e EOBRE, 2o F>
7 (2oL EOEYa—nea—FTERTSZ
) zLTRGOhET

1-7 Modulation Generator (MG-1)

MG-1 is basically a low-frequency oscil-
lator (LFO) that generates a cyclic voltage
signal which is used for FM, FcM, and AM
types of modulation

I'he internal patch (the synthesizer's inter
nal wiring) connects the MG-1 to the SG,
DLPF, and AM sections. When switched
into the SG section, you get frequency
modulation (FM); when switched into the
DLPF section, you get cut-off frequency
modulation (FcM) (called “growl™); when
switched into the AM section, you get am-
plitude modulation for a tremelo or ring
modulator effect.

All this is available without patching. (In
other words, you don’t need to use a patch
cord to connect output jacks to input
jacks.)
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fig. 17 MG-1 experiment
(MG-1 OB F &5 H a0 5 M)

PS-3010

fig. 18 External control of MG-1
(MG-1 &5 8h 6> bO—-LT 2RK)
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FEATURES AND FUNCTIONS I

Let’s see what happens if you apply MG-1
to the SG section. Starting with the normal
setting, adjust the knobs and switches as
shown in figure 17. Then try turning the
waveform and frequency knobs while play-
ing a key

In the next experiment, You'll use the X-Y
manipulator (the joy-stick on the left of the
PS-3010 keyboard) for external control of
MG-1.

Set up a patch between the PS-3010 and
the MG-1 jacks as shown in Figure 18.
(Leave the controls in the same settings
shown in figure 17). Move the X-Y manipu-
lator within the range indicated in figure
18. When you move the joy-stick, you will
be controlling both the intensity (depth)
and the frequency (speed) of the FM mod-
ulation. Other examples are shown in the
setting charts 2 ~ 5 at the end of this
manual
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1-8 MODULATION GENERATOR 2 (MG-2)

YO0 o | 208
[

B .
OB
. O

o 6lo oo JJ

SERERATOR 2 oMG-277 |
't PWM. AE ¥

NnAMCALAL:DOHATY

O /8 A MM (0. 3Hz - 10Hz)
TWEOMANCINEL 2T

MICHTANEERELY

e MG-2 OUTPUT JACK

For modulation of sections other
than SG PWM or RESO FoM
which are already internally con

nected)

e FREQUENCY ADJUSTMENT
(0.3Hz~10Hz)

Frequency adjustment of modulat

ing wave

7N\

WAVE FORM

Ln_l 45 MG-2

0o 6|]|0

fig.20 PWM (PWMORM)
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AMZAMMEMAINRT 5D L T, ZOMG
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T2 A X7 R=00090HhREREILD
iz RESODFoM(Z-- F ¥ OLAMMER S LT L
T

R =MD AT, RIRMKE Y > 22
0.3Hz~10Hz L k> T 2T,

Clt. MG-21-2 3 PWMOZIMR L, Fig.100
twF4»ZTRLTAZLLES

$172. Fig.2112, RESO® ¥ — 7 Nk &M
(FoM) Dt w7 4 »ZT+T. WML TAT
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fig.21 FoM of RESO (FoM O R8)

1-8 Modulation Generator 2 (MG-2)

MG-1 is connected by the internal patch to

the SG section tor FM, to the DLPF for

FeM., and to the AM section for amplitude

modulation. In contrast, MG-2 is internally

connected to the SG for PWM (pulse width
modulation) which can be used for a cho

rus effect; to give you phase shift and wow

effects. MG-2 is also internally connected

to the RESO section’s FoM (resonance fre

quency modulation) input,

The only output waveform available trom
MG-2 is a triangle wave, but you can vary
its oscillator frequency from 0 3JHz to
10Hz

I'rv out a little PWM by setting the con

trols to match figure 20

Figure 21 shows the setting for resonance
frequency modulation (FoM) in the RESO

section

-'8—
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1-9 SAMPLE AND HOLD (S "H)

SAMPLE & HOLD

00

CLOCK FPREQUENCY

®S H7D}
ARNCTETIANRELRBRICTLS
vr-HATY

| FA-BE2 F 1.1 ]

MK -Tt2d SMMEMEL 2T

Q@ P04 9 ¥F

TN T RBANKR)CHMMLYS S
e MLTIES WV BAGS -2
+TY

OY -7 IRBAD

* S/H OUTPUT
Converts input voltage signal
stepped output signal

into

* CLOCK FREQUENCY

Used to adjust frequency of sampl
ing signal (determines sampling
rate)

® SYNCHRO SWITCH

If the input signal is cyclic, this
switch will synchronize the sampl
ing rate with the input signal so
that the stepped output signal will
repeat itself in regular cycles also

* [NPUT JACK

L

ARDCRIETINERBOANTT For voltage signal to be sampled
H
{*C) '
301 -
7
4 \
BT
A
$ \
204 - \
4 \
54 /
' |
i
104 L
L
+ § 0
19 21 (k) 6 9 12 15 18 21 (B4)
(0" CLOCK) B (0" CLOCK)

fig. 23 Two graphs (2275 7)

fig. 24 S/H experiment (S/HOXM)
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Tit, Fig.24Olb izt »F 4>2ZL. S/HD
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0000

1-9 Sample and Hold (S/H)

Look at graphs “A" and “B”
Graph “A" is one day’'s temperature
changes drawn by an automatic recording
thermometer Graph “B" is a bar graph
that you draw if you checked the
temperature every three hours.

What the sample and hold circuitry does is
convert graph A" into graph “B"

In a synthesizer, pr;npln <y
the kind of continuously changing output
signal produced by a modulation generator.
Graph “B" corresponds to the stepped
output signal produced by the S/H sec-
tion.

As 1ts name lmi1||c'-. the S/H section sam
ples the inpul signal at regular intervals and
holds the voltage at that level until the
next sample is taken. The regular intervals
(every three hours in our temperature ex
ample) are determined by the CLOCK fre
quency knob

in figure 23

could

A" corresponds to

With the setting shown in figure 24, you
can use the S/H to cause pitch variations.
I'ry using different MG-1 waveforms and
see what happens to the S/H output

If you turn on the SYNCHRO switch and
use white or pink noise (which is not cy
clic) as the S/H input signal, both the pitch
variations and the clock frequency will be-
come random.

-
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1-10 GENERAL ENVELOPE
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GENERATOR (GEG)

e GEG OUTPUT JACKS
Three kinds of envelope are availa
ble

e DELAY TIME

Adjusts the time that the attack is
delayed afrer the trigger signal
begins

e ATTACK TIME

Adjusts attack time after end of
delay time

e RELEASE TIME

Adjusts time from peak of envelope
(end of attack time) to the end of
the envelope (after the trigger signal
turns off)

« AUTO SWITCH
When this switch Is on, and a mul
tiple trigger {(short switch-type
trigger) is used, the GEG will auto
matically follow the delay, attack,
and release settings

* TRIGGER INPUT JACKS
For trigger signals from keyboard
or momeantary switch

EMTI2, =y ~p—7" Yz drL—4-

Y=kl L THMIN, ECENE

OEMEraryre—nl T\
OGEGIL. PS-3300%1% 2> b o—n
..1_.'-.11_—){“5‘:._?.:_&1 L%+

ELT. ZOGEGOINES 2R L

o

R L RO L LT, ErF o~

SO IZMLT, =

Fai:w

fvd 73— bLENrond T,

I Al 7 GEG O & EM OB L [i] L
73 7L TFig.260=mL & L1

1-10 General Envelope Generator
(GEG)
In the EM section, separate envelope gen-
erators are provided for cach of the 48
keys. In contrast, the GEG generates an
envelope signal which is used for overall
control of the PS-3300. Using the GEG,
you can get pitch bend and delayed vibrato
effects, among others.
The basic operation of the GEG resembles
that of the EM section and is illustrated in
figure 26
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fig.26 GEG envelope and Irigger signal relationships
(GEG BB b H—2 1o _n—TOME)

2R, PIVH—EHLELT, F—H—=F- Y
#— (KBD TRIG) %L 2L a®IED Y ' —{0%
E. PS-30100 =A%) —+ 24 vF(M*S
W) B, Z9b AL 9 FLEDAL 9 F12L 5 )
VH BB MBI T# 22 LI:DT. GEGI:
WD P YHF—E L~ o —TOME L W
LTTLRED W,

SHMOx > ~o—A [ ORI L 55
i, =5V, 0V, +5VORBIEM» Bkt 59
WerTiitbhZehig b 24a,

Wiz, 22 b n—aARIEHOV (GND) DBF (2
DI IRGEGO M h BIEL'OVOY) 12, ¥hE00 ¢
Ibo—nlL L5 ET5EKD, MEEE (v
TIOMRO L ORI L b2 TOT. G
EGEM->THREMIS LTABA IR, PV
—+%=F (FVF—BYSOWMB) OB L,
MEISETEHRIZLIST, D ~Npn—
TG HEL Y 2 A,

The trigger signal you use to trigger GEG
operation can come from the keyboard
(KBD TRIG) or similar source, in which
case it is a voltage trigger signal; or it can
come from a switch such as the momentary
switch (M*SW) or a foot switch, in which
case the trigger signal is like a switch in
that it just triggers the beginning of operat-
10n.

Figure 26 is an attempt to convey the
different relationships between the two
types of trigger signal and the envelope
produced. Figure 26 also shows how the
envelope will change depending on which
output jack vou use,

Note that when the GEG output voltage is
0V, the section you are controlling will
operate at the level of its knob settings. (In
other words it will operate “normally™ as if
there were no outside input.)

S0, when you use the GEG, think carefully
about the type of effect you want; then
choose your trigger signal and output jack
accordingly.

B R e ———




[ ERIor3i3a ma#

Fig.27—30i¢, =y ~u—7{{aflivaite Figures 27 through 30 show several ways
L 72 LAY 2 Tt of using the GEG. In figure 27 the pitch
will go from below normal (—5V), up to
normal (0V), and then back down below

Fig. 2718, Wi £ L Thi%t i, Jre+ o0 .
normal (—5V) again when you play a single

Kot o b Pl ok G IERML K

key.
BEIPL 7R A W S e e W If you use output jack 1 instead of 2, you
il will get the opposite effect.
D2 2T, OUT2% 6, OUT1~ 9 F 7 In figure 28, whenever you play five or
PERLIINT, MOBEYOn LT more keys together, the pitch will rise. For
the opposite effect, you can reverse the
Fig. 2802, M Ciiids L. WIRE Lz 5 0L Lo % — position of the FM reverse switch (to the

upper left of the MG-1 INT knob).

In figure 29, the multiple trigger is used to
briefly raise the pitch and return to normal
when you play a key. In figure 29, the
AUTO switch is off. If you turn it on, the

PIASE, MHCRIEY G E 2 FA LA 2T
SOMG, BOMREMLIZIZ. FMO ZNIK
- 24 v Fflic-2T

Fig.20lk, =nF7n « PV H—FflioT, 1] GEG will operate as if it was being supplied
MTLEEE s F LT TR EHRTT with a voltage trigger signal instead of the
S ZTMIHL1:GEGDAUTOR 4 » F13, =n instantaneous multiple trigger (switch-
FF e b U H =D L S AW G (ML) type) that it is actually getting in this case.

In other words, the GEG operation will
follow the delay, attack, and release set-
tings automatically, even through the mul-

PV = AhARLMAETL, Y210
(D, A, R) OMEili " iz x~to—20% &5

(2

EIXSLROLOTY tiple trigger signal cuts off at the beginning @

Lds, 22~ —7{K% TDLPFOFc % of the envelope . u
M (2212 ZDOWA. DLPFiRa—s8X « T 4 1 When you use the GEG envelope to modu- - " r:lul,“.:.-
#—TH+h 6, FeD vz LR/ —7n-torTF 4y late the cut-off frequency of the DLPF, © @ @
#E O FIrR L 24A) TEE, 2% you will get an expand-type of effect. %

A8 FOLS R eMs L' TEET, (Since the DLPF 15 a ]()W-p:lhh filter, you g

have to turn the Fc knob down below

Fie.3012. GEG s S normal in this case.)
IS | GARRE = A RS RS RS In figure 30, the momentary switch is used ©“M_J @@\_m =
Y H—L T, HEEeMLTEMETS—} to trigger the GEG rto get a vibrato effect

E
it BT while the button is pressed. If you use the

-

Tde, SOWBLIR, S 2w PV H—EM signal trigger output instead, you will get a
5L, FavdETI—=) (TR PLAER delayed vibrato effect (vibrato will begin a O
LTS — bbb s) OWRHTG T little after you hit a key) _ é
ol ) ) If you use the same trigger as in figure 28, KBD TRIG
ELTy M A T Eh T you will only get the vibrato effect when L@ seiect oo PS-3010 |
H— MM TEL, ¥=H=F- b H=ctL you play together the number of keys (or
y PR L1084 7212 2 0L L0 % — 2 iRy more) indicated on the KBD TRIG SE-
Loy, TS — bt h 2t LECT knob setting. fig. 27 Pitch bend (= ¥—+ 7% 7)
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1-11 VOLTAGE PROCESSORS (VP)

o
|
L
g & .
- ’ - s |

®VP72 }
l —=ABIot »TEEHMEMRE N
f-HHTY e VP OUTPUT JACKS
PS (POLYPHONIC SYNTHESIZER) & Y — 1-11 Voltage Processors (VP)
. L0, MS (MONOPHONIC SYNTHE
@Y ivy—A e LIMITER A i ; . W £ 1 ' . ¢ ! .
SIZER) &) —Zizftan s an2ZOWiiL, We designed the Korg PS and MS synthe
AHREN+SVOMOHMORESINRL £ Adjusts output voltage when input IZER B 3 DY . 3 s g . jule ba A
f voltage is +5V 2 bo—nBiEd -5V SV T HE: sizer series so that any module can be con
. Ned ks . airhin the ge &
-nEgavhpo—nTrsiiBHAOT |.’\-||\.LI. _‘\\ a voltage within the rangc Ol
D el o ]
- ! -
OVP-2ANGM . ® VP-2 INPUT SWITCH Sl B iy R o ke This standardization gives you greater flexi
I;r- : . l" T' ETVP-25 At 3 Usaed to L—:[J;_\-rhl'- VP2 ':r:“ln,‘. same Ctd 6, cOL5 ik s hmited hility and more precise control over
A A ¥ input voltage used for F ol =T . & W 7o ) I .= L ter A !
= ) LT, £ OMELFED bRLLC L2 2 synthesiser operation
onN ¢ LIMITERB r I'he voltage processors take the §~+5V
REOTHEIX2Y . fEO" A" (440H2 ) Adjusts output voltage when input HnFg—« Fuot vt—IL, 5V—+5VD & output “'.I'.”-" from some control voltage
-I.. il.-:._ ..-_'I' ' <.._: :'ﬁ’ 1 ! I)i-l e voltage is —5V ta—nOhRH o 0 EL B 1 S b4 T z SOUrce 1nd tfl.'*.‘-]}’t Its range _““1 [\|:.l\L‘ A s
¢ Faie (M E ORI L e ERT A0 00 "WEORA A A" shown in figure 32, they act like a lens and
< _ - change the way the voltage looks in accord
| e STANDARD PHONE JACK L7 . | . y
. " -t 3 @2Ph= - Swu P AN INPUT ance with the limiter (A and B) settings
. L OBROTIFNI-nANTY input for patch cord " When no input is connected to one of the
. 3 321 P -2 "HIEC A 4" L ¥z ) . -
Fig.321Z, VP¥ 2@ "R £ FE VP's, it operates as if it has a —4.5V input
- v o8 « ML B Ty i £ s 5 i - 7 #e " ' 5
P Pt o nw Dl T PR GOANNMEZEML TA2 LK So you can use it as a fixed voltage source;
TR .y 12 b 0—3—(PS-3040) KAM A Input jack for foot controller AGLIZ VPIZAHD S LS LT o B for rough adjustment ot output voltage,
vk (PS-3040) DIN plug . ’ : ; :
<A ~ | o | J $-3040) DIN plug 2 4 5V'AhANRTVvAIRMIZ L cvdd use limiter B; for fine adjustment, use
L/ \J VPO NIZ, V3 »2—BTHIME, V3 limiter A
) 2 — A THOMSET S 5 MIEM E L TMMTS For example, if you connect a VP output
s+ to the SG section PWM input, you can use

T " PWM ; . A and B to control ]\nlw width
i, cOMBRHhESGOPWMIZ S F 7
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VP
0
VP IN VP OUT
MODULE @ (OO O———OM MoDULE A
aOUT BIN
5 + 5
LIMITER A
-5 +=5
LIMITER B

+5V

LIMITER LIMITER
+2.5V (LIMITER A) B | ?
1 |
_-0+ I V(LIMITER B) 5V | SETTING )
oV 4 | Q\ H -
_,(;) SETTING 2
-
MODULE ar MODULE }j3 5 |
OUTPUT ~sv  INPUT e - '
3 %] ¢ T i
1| ".-" : \ |
| - | . |
- | |
ey —5V éy" : \(I)sarnwo 3
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fig.32(B) VP operation( VPO B {¥)

fig. 32(A) “Vollage lens* example of VP operation
(VP "RIED 0~ Ha")
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1-12 SIGNAL MIXER (SM)

[ e e o e i R e e
[} L) L) ¥ L
» . —ry
; I -W_x---]] Ot=FN %) a—h
o RphoRB-MEL LY
PIBEES QOC00 .
QLY FN- AL 3F e SIGNAL SWITCH  TOTAL VOLUME
EF v ANOHNEON-OFFT S1200D A Output on/off switches for each Controls volume of Tinal mixed out
{ vy ¥ TY channal put signal

HORG POLYPHONIC SYNTHESIZER g s
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QifY-HELN T B O . “ ' - - r $LooYant-#mRenBrhTY
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1-12 Signal Mixer (SM)

Besides the obvious advantage of full poly-
phonic capability, the PS-3300 also gives
you three synthesizer output signals for
each key you play

The SM section includes mixers and switch-
es which are voltage controlled to allow
both remote control and automatic control
of signal volume and mixing.

Figure 34 shows an example of remote
controlled operation via the slide switches
on the PS-3010 keyboard and the PS-3040
foot controller.

With this setup, the MIX OUT volume will
change, but if you directly connect the
individual channel outputs to-another am-
plifier, their volume will not change when
you use the foot pedal.

EROEEL GV

FEATURES AND FUNCTIONS N

HROEET athh
VOLUME CHANGES

VOLUME DOES NOT CHANG

Iinnﬁ POLYPHONIC SYNTHESIZER ¢\, 340,

SIGNAL MIXER
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TOTAL vOL
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fig. 34 Remote control mixer
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® POLYPHONIC KEYBOARD PS-3010
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2-1 Thinking about sound synthesis

First analyse the sound you want to
svnthesize.

Ask yourself: What is the pitch, the tone
color, and the volume of the sound? How
do these qualities change over time?

You must break down the sound into its
basic elements if you want to be able to
recreate it on the synthesizer control panel.
Get into the habit of doing this all the
time. When you hear a car turning a corner
on a wet road, a large bird flapping its
wings, a bullet whistling past your ear, a
transistor radio knocked into a swimming
pool, or someone’s footsteps on the stairs,
analyse it in your head and figure out how
to synthesize it.

OHEOBEMCLT APMEMIUTED D THE

L&De

S "y, R, Ry R »" Ev)
AT S R S LT DO2HWHONOMS
heT+, 21 "™ £ "R +" OHFDL
i EaAMLTAZIL LY.

2D HHM G H s bhat S i, RO EL
(zy~u—7") ERRTT, "# " 13K
ROMEFERFMTIE ¢, " o (ZMEERFI D Y
Gzl e 2. RO LG IIRERK
1A 2 Z—=7R{LL TS Ldtbirh T,
Tit. HEROBPVIRESITLEY? "M b
" vT bk E BT T, RO KL
"y, Fo, T, P »" I A5 ARR

“Hy” ="

e |et's take the time signal recorded
on the demonstration tape as an
example and try to analyze it and
then recreate it. (This time signal
is used by Japanese radio stations.)

lhe time signal is made up of a combina
tion of two types of different tones, three
short ones and one long one. One very
obvious difference between the two sounds
is their envelope, another is their pitch,
The final long tone fades away over a long
period of time while the three initial short
tones end very abruptly. You may be able
to tell from experience that the difference
in pitch between the two sounds is a mat
ter of one octave. What about a difference
in tone color or timbre? Is there any
change or are the sounds basically the
same? One thing that can be said about
these tones is that they have a rounded
quality. Now let's try and recreate these
sounds.

Long sound

MELT, KtkOERIEZ-»® 2 LI,
"Ray" e
Short sound
o —1 seg— =1 sec——1¢

fig.38 Time signal envelope (B§MO®HR)

#HRaLTVGVY

—1 sec——< ‘-'af-,".:uncim,n-a__“i

is not sustained, 1t
takes longer to decay
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® a “rounded” sound:

Fhe sound has few upper harmonices;Itis a
\1|I1p|x' sound similar to a sine wave

If 1t 15 not a sine wave the Fc¢ (cutoff
frt'LEm'nn v) must be rather low.

Concerning the difference in pitch, the bas
ic tone used by most radio stations is
440Hz(A). (If you recognize the sound of
“A" then you should have no problem.)
I'herefore, if there 1s a one octave differ
ence in tone, the frequency of the final
long tone will be 880Hz

® The time parameters of the first
short tone:

The DECAY TIME is relatively short

Ihe volume does not continue at a set

level. Therefore the SUSTAIN level should

be at “0"

If the attack time were slow, such an ab

rupt sound would not be produced

® The time parameters of the
final long tone
The DECAY TIME is relatively long.

e Timing:
The tones are produced at one second in

tervals. With the above conditions in mind.

try to deduce the appropriate control panel
settings. Once yvou have set the controls, it
is a simple matter to strike the keys at the
proper intervals and recreate the time sig-
nal
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119.39 Time signal (FYMOREM)

L L
MEOTHGIA29—TAD A" (440Hz)

FlBmCasCIETML, AEBIZA2
=T LD AT(BBOHZ) A TWH KA D 2 TR
AMIIT (AW

® Time signal.

The third octave “A" (440H2) is playved in

a staccato manner three tumes at one se
cond intervals. On the fourth second. “A
15 played one ocrave higher (880Hz) and
held until it fades away.



I & 06l
2-2 ESO#RN

Fig.40i2, PS-33000 FDifttr =, HES 2-2 Signal flow
(BE)One—T, R"LTHH $T.

e a—nMOMELMML, A ETH In figure 40, the fat arrows indicate the
DM THRITIBL S LTLIA, sound signal flow; the thin arrows indicate

the control signal flow (voltage). Study the
relationships between the signals; it will
make your interaction with the synthesizer
smoother.
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2-3 The basic elements of sound
synthesis

® Waveforms

The waveforms talked about here are the
unfiltered simple waveforms that form the
basis of sound synthesis.

TRI

]l
B
b

Triangle:

ZANE—OWETHA L L0020
PR T2 iR,
WREBL L PG,

By using a filter this waveform may be
turned into a sine wave. This waveform may
be thought of as being the most basic or
standard. It has a soft rounded tone color
which makes it appropriate for such sounds
as a flute, piccolo, or organ.

REC

¥BERR(1 1 2)!

Rectangle (1:2):

IOMBKFRD L (. 1 0 1 DMk~
TN, LLELOHM,

Since the third harmonic element s
missing, the tone color of this waveform
has more upper harmonic components than
the 1:1 REC waveform.

SAW ® ®| R R:

Sawtooth:

M el AT A7y ni—D
FIl 3 otx O, LHRPH 7 W (% b Y aThE ¢ iRz,

Since there is a certain amount of upper
harmonic elements in this waveform, it is
easy to use filtering to produce a wide
variation in sound quality.

UL

JNVAB(1:9) :

Pulse (1:9):

R MR, X555 LIAG,

Since this waveform is very rich in upper
harmonic components, the tone color is
very bright and sparkling.

REC I_' BRR( 1)

Rectangle (1:1):

MBEANTRSID T, 2 b 12B L DM K,

Since this waveform does not contain even
harmonic elements, the sound quality is on
the heavy, dull side.

PWM

INIVAZERE :
(3:7~7:8)

Pulse Width Modulation (3:7~7:3):

MG-2WiZ 2 0 -otn 2l BILAH T, 2=V
MRtz n, VPT 28 e B e
TEZEDTE 87 a—F 4 — WD RDWH,

MG2 (and other inputs) may be used to
modulate the pulse width of this wave-
form. Pulse width may be varied by VP2 1o
obtain a variety of effects such as two
instruments playing in unison,

e R e e I ———
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fig. 41 Organ (FNWH> - b—22)

¢ Envelope

An envelope is the volume contour of the
sound; it i1s the shape of the sound as its
volume changes over time. This envelope
can be divided into sections called attack,
sustain, and decay.

Figures 41~44 show the envelopes pro-
duced by some common instruments and
the EM settings used to synthesize them.
Think of these examples as standards from
which the envelope may vary depending on
the settings of other controls such as Fc
and EXPAND.

R
e [ e ) e
o
>
A
S
{
je——————— Key ———
ON OFF
ATTACK : 0~5
DECAY i 0~5
SUSTAIN :5~10
R+ SW e HD

fig. 42 Brass (HF#28M)
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R-*SW HDorR (F#7)

(As appropriate)

tig. 44 Plucked or percussive (%)
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fig. 45 The EXPAND o! woodwind instrument
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® Expand

In the expand effect, the envelope pro
duced by the EM section varies the Fe (cut-
off frequency). This is useful for wind in-
struments and other effects where volume
and tone color change at the same time.

PEAKI: L =« TFeO B AMI-Fh-12 1L
MU ET,. DL VFcHRIET 5 L IEBIRF (-

LAZLLDOETOT, REKEYOMESZIZ -6:
EELT (a0 >
When using expand, the PEAK setting will
affect the amount of Fe variation. If the Fe
changes too much too fast, the effect will
be an “unreal” sound. So use the PEAK
knob carefully when you synthesize ordi ON
nary instrumental sounds
ON i
oy
@
-4
oFFL]

Fc

fig.46 The EXPAND of slectric Piano
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When synthesizing a piano or other sound
having a similar decay time, you can use
the expand effect to add clarity to the
attack and add the typical tone color varia
tion to the decay

It you set the PEAK too high, the decay
will sound shorter than you would t-\]n'\:l
from the DECAY knob setting

Therefore, you should adjust the decay set

ting after you choose your expand and
F‘('.l]\ setungs
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e Vibrato (a frequently used effect)

Vibrato is a cyclic pitch variation produced
by using MG-1 to modulate the SG (VCO)
oscillator frequency. But the vibrato we
hear in real voices and instruments is more
complex; it has volume and tone color vari
ations along with the pitch variation,

You can easily add these effects by using
MG-1 to modulate volume (AM) and cut
off frequency (FecM)

The triangle wave is the best MG-1 wave-
form for a conventional vibrato effect
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® Bend (a frequently used effect)

Bend 1s a pitch change occuring after you
play a key. The pitch may go up or down,
and may or may not return to its starting
position.

If the bend is fast, it will be suitable for use
when synthesizing the human voice or
wind instruments.

If you add a little delay time (GEG sec-
tion), you can get a polyphonic glide ef-
fect.
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2-4 Understanding the patch

e Important points when patching
with the PS-3300
In the PS-3300, the internal patch connects
some modules together, but other modules
are independent and provided with input
and output jacks on the control panel
When you set up a patch, think carefully
about what you are using to control what
How will this output affect this input?
Will external patching be more effective
than using the internal patch?
The appropriate control voltage is printed
below each input jack (—5V ~ +5V, OV~
+5V, S5Vp-p, oo, etc.)
Control voltage outputs also have listed the
type of signal they produce.
So when you set up a patch, match the
output to the input; be sure that the input
can handle the kind of control signal you
are putting into it. Use the VP whenever
necessary.
For example, if you take a =5V ~ +5V
control signal and plug it into a OV ~ +5V
input, nothing will happen during the -5V
~ 0V portion of the control signal.
If you take a —5V ~ +5V control signal (an
analog signal) and plugitintoa :axe  (a
switch-type of input) input jack (digital),
the section you are trying to switch will be
OFF when the control voltage goes above
+4V; it will be ON when the control volt-
age i1s below 0V

® Patching procedure

You can divide synthesizer modules into
three groups:

1. The EG, GEG, and MG. These "manipu-
lators” can be thought of as being like the
different sections of a supermarket since
they supply the raw materials

2. The S/H, VP, and modulation VCA.
These “convertors’ are like a kitchen. Here
the raw materials are chopped and cooked.
Of course the kitchen can be bypassed and
the materials eaten raw.

3. The VCO, VCF, and VCA. These are the

mouths that eat the food. If the raw mate
rials and cooking suit these palates, you got
the effect you wanted. In other words,
these modules are what they eat.

When you set up a patch, you first have to
consider the following

1. What kind of modulating signals are
available from which modules?

2. If you are going to process the modulat-
ing signal, in what way do you want to
change it, and what is the best module to
do the job?

3. Which part of the sound signal are you
going to control (pitch, tone color, vol-
ume).

With the above concepts in mind, let's go
on to the actual patching procedure. If you
follow the steps below when thinking
about setting up a patch, you have a rea-
sonable chance of getting the effect you
wiant

1. Analyse the effect you want.

2. Select the modules to use based on your
analysis.

3. Set up the patch using the modules you
selected.

If you want the synthesizer to work for
you and make the sounds you want, you
have to use it in this kind of step-by-step
fashion. Otherwise it will be like the blind
leading the blind: you'll bump into all sorts
of strange effects, but only by accident.
Exactly the same rules apply when you use
the internal patch.

There are usually several ways you can go
about getting the same effect; try and use
the simplest method possible. If you get
into this habit, it will be much easier when
you get around to synthesizing a really
cnmph‘\' sound.
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2-5 Patching examples

' KBD TRIG+GEG

after a key is played.

S G

i..ﬁponpuomc SYNTHESIZER pg\) 1302

SIGNAL MIIXAEH .

I

iNAL

FN
I MODULATI NG
S|

Example 1. Delayed vibrato.

GEG

TRIGGER

SIGNAL

4— MG- |

SOUND SYNTHESIS I

@ "R @ ML 1. Analysis. 2. Selection. 3. Set-up
e SGOFM a, The frequency of the sound changes. SG FM
§ b, It ch;mgv\ n r'rgu!.lr cycles. .. e MG-1
i M(: ! - ¢. The amount of cyclic variation also changes. MG-1 LEVEI
=+MG-1 LEVEL d. The begining of the effect is delayed

KBD TRIG + GEG

KBD

fig. 50 Delayed vibrato block diagram

fig. 49 Delayed vibrato (F1 L4 - ETFS5— 1 4B388)
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ORGPOLYPHONIC SYNTHESIZER oo\ 3392

. Analysis
he frequency of the sound l'ln.mgcx.

b. It changes in regular cycles, ... :
. You change the amount of cyclic variation,
d. You change the tone color
. You control the changes by hand.

SIGNAI. MIXER CHI WL

MG- |

—\

MG-1 LEVEL

X-Y manipulator

Example 2. Manual control of both vibrato depth and tone color.

3. Set-up

DLPF

MODULATION
SIGNAL

CONTROL
VOLTAGE

X out

O

Egg_ﬁ
5 1

e’

it Al PS-3010

lig. 51 Manual control of both tone color and vibrato depth
(FLET. E7S5—tOREEW/BEQ FO—-LTINE)

L 38

X—=Y

MANIPULATOR

fig. 52 Block diagram of manual oontrol of both tone color
and vibrato depth
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EX3 FaxTERZEIVNO-ILTZBS Example 3. Manual control of volume change (envelope).
OF) @ R’ <1} :hvi 1. Analysis, 2. Selection, 3. Set-up
a WONEOERELL, --ene vrevaes «++ATTACK TIME a. You change the attack time. weennese Attack time
b RMIEEL L s R §W b. You change the release time, .........occcoviiveeene. R SW
¢ PRTEL B orrnmamnmmmimianasinin XY 92w o — ¢. You control the changes by hand. ................... X-Y manipulator
E M
RELEASE ATTACK
SWITCH
IKORG PoLvPHONIC SYNTHESIZER PSU-3301 i'.ﬁpoupnomc SYNTHESIZER p¢\, 330, BONT R Pyl
MS_G = DLPF E_M SIIGNM. MUDIFFRS SIGNAL MIXER ‘"o " TOTAL v TAGE
7 N\ 7\l W X OUT
( ) I I | O
O OO o
W RESO Y out MANIPULATOR

fig. 54 Block diagram ol manual enveiope control

O
o OO, OO0

_ - e Q
,
OO006O000000| |6 .

fig. 53 Manual control of envelope

(FHLLET, FATLE bO—-LTEIHER)
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fig. 85 Switch control of glissando
(R4 9 FT. ZNVadrrFEnTEE)

"

O\Oioim OIC:O:0

O:

@ MII

'y 3 e A4 9% (M-SW)

Example 4. Glissando controlled by a switch.

1. Analysis.
I'he pitch changes
b. It changes in steps
c. It rises step by step.
d. The effect is switched on by a button

ﬁ'lﬁpowpuor\uc SYNTHESIZER pg\) 3302
SIGNAL MIXER i vor o 0T
H JNA w 1 /7

2. Selection,

FM

S/H
GEG

Momentary switch

ENVE
S| GNAL

GEG

3. Set-up.

e K
a EYLE[[ L\

 MOMENTARY

H O

PS-3010 |

M - SW

fig. 56 Block diagram of switch control of glissando
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PS-3300 t PS '3’ lJ—X/ PS-3300 and the PS-series.

3-1 tt#,/ 31 Specifications

BURDLHHEBO—MEM) L (BT 2 brhN 2T
*Specifications and features are subject to change without notice for further improvement.

AMPLITUDE MODULATOR GENERAL ENVELOPE GENERATOR ACCESSORIES

| PSU-3301x3 |

SIGNAL GENERATORS

Temperament Adjust (x12)
Waveform (6 Modes)

PWM Intensity

Frequeney Fine (4 100cents)
Frequency Coarse (+ “octaves)
Scale (2',4°,8',16")

FM Switch

Internal FM Intensity
External FM Intensity

FM Input (loct/V max)

PWM Input

DYNAMIC LOW-PASS FILTERS

Cutoff Frequeney

Peak

Keyboard Filter Balance
Expand

FeM Switch

Internal FeM Intensity
External FeM Intensity
FeM Input

ENVELOPE MODIFIERS

Attack Time

Decay Time

Sustain Level

Release Switch
Keyboard Hold Switch
Attack Control Input
Release Switch Input

RESONATORS

Resonance Intensity
Peak Frequency 1
Peak Frequency 2
Peak Frequency 3
MG-2 FoM Switch
FoM Input

AM Intensity
MG-1 AM Switeh

KEYBOARD VOLUME BALANCE
Keyhoard Volume Balance

MODULATION GENERATOR 1

Waveform (6 Modes)
Frequency

Frequency Control Input
MG-1 Level Control Input
MG-1 Output

MODULATION GENERATOR 2

Frequency
MG-2 Output

SIGNAL OUT
Output

. PSU-3302x1 |

SIGNAL MIXER

Signal Switch (x3)
Channel Volume (x3)
Total Volume

Phones Volume

Signal Input (x3)

Signal Switch Input (x3)
Independent VCA Control Input
Total VCA Control Input
Channel Output (x3)
Mixed Output (x2)
Phones Output (Stereo)

JUNCTION
Junction Jack (41x2)

SAMPLE AND HOLD

Clock Frequency
Synchro Switch
Sample Signal Input
S/H Output (x2)

Delay Time

Attack Time

Release Time

Auto Switch

Trigger Input (x2)
GEG Output (3Modes)

VOLTAGE PROCESSORS

Limiter A (x2)
Limiter B (x2)

VP-2 Input Selector
VP-1 Voltage Input
VP-1 Controller Input
VP-2 Voltage Input
VP-2 Controller Input
VP-1 Output

VP-2 Output

OTHERS

Power Switch
Power Lamp
60P Connector

Channel 3 Keyboard Connection Switch

Power Cord Socket

AC Voltage Selector (100V, 117V, 220V, 240V)

Fuse (250V, 2A)
IMPEDANCE

Digital Input 1kQ

Analog Input 1kQ

Modulation Signal Output 1kQ
Signal Output 2.5kQ

POWER CONSUMPTION

Voltage 100V, 117V, 220V, 240V, (50/60Hz)

Wattage 75W
Fuse 250V, 2A

DIMENSIONS
1010(W)x365(D) x475(H )mm
WEIGHT
36kg

Patch Cords 25em %2, 35emx2, 50em %2,
Imx2,2mx2

Signal Cord With Adaptor 3mx2
Power Cords 3m x1
Patch Cord Labels

KEYBOARD

F~E: 4 octaves (18keys)
601 Jack
Connection Indicator

X-Y MANIPULATOR

Control Knob
X Offset Adjust
Y Offset Adjust
X Output

Y Output

MOMENTARY SWITCH

Push Switch
Switch Output

MANUAL SWITCH

Slide Switeh (x3)
Switch Output (x3)

KEYBOARD TRIGGER

Keyboard Trigger Selector
Trigger Output (3 Modes)

DIMENSIONS
TOO5(W) X 261(D) X 125(H) mm
WEIGHT
Tkg
ACCESSORIES

Pateh Cords Imx2, 2mx2
60P Connection Cable (PS-3001) 2mx1

‘43-
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3-2 Korg PS-series

®PS-3020
Bl TR vip=iy=]>

PS-3100. 33000EY 7+ =2 7 HFMRENE:

e A F—L LTS 20O F—FH—-FTT

"zt »T. ERPBOENTLD -

IMADDH DL

e PS-3020
Monophonic Keyboard.

With this keyboard you can play the
PS-3300 and PS-3100 as u they were
monophonic. 1 his can be used to produce
an extremely rich sound unobrtainable with

®PS-3030
RID2AZWD - FTI9 - =T
-|j-_

MLt a3 T
RifroT aaD
conventional monophonic units
HErzEnt s Ay —| r HrK 2 — ¥ 2 g -
pindali: = LT. BC . e PS-3030 This unit will remember a musical passage

( i LA 32 LAA[RET 7

MEOFrHRETHHECELS I EMT2Z
F T, EREMiFE A TREL YT —RE,
D FBTHELT, BRTESLT ALK

ASBCSELET2ZF

Polyphonic Digital Sequencer.

and play 1t back on the synthesizer auto
matically. You can also use 1t to play a
phrase at a much faster speed than you can
actually play.

®PS-3040
A=/=L - Twk-3R0-5—

T FPS Y —A WD 27 » b REATT,

VP Lig#L T, PS-3100, PS-33000 %€

e PS-3040
Universal Foot Controller.

A 2-ganged foot pedal designed specially
for use with the PS-series. Connect it to the

v—nparba=—rTs2T VP and use it for control of every module
of the PS-3300 and PS-3100.
®PS-3050 L2 b EMIRT 2MACHENT 260P 237 e PS-3050 60P Useful when hooking up several units using
y—WHO Sy rZ7ar Ko PATT Junction BDX. 60P L."-I.hll'\ ;““] connectors.

60P Jv 03 + RYIA

®PS-3100
gRfxE 1 RRNS YU

1 REOHF e A F—12R L =5
r4 7—¢ALIz<—> >

e =T 47

»ea=9 bTT

e PS-3100
Single-System Polyphonic Synthesizer

with Built-in Keyboard.

A completely polyphonic unit with built-in
keyboard and total signal modification
capability.

@PS-3001 60P #EHEI—~

e PS-3001 60P Connection Cable.

OFH/\—~T—A

e Carrying Case.

OFMRAIVE

PS-3100H] & 2

e Stand.

Only for PS-3100

T e T A ST T R
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—CAUTION_

4 fERLEDER

4-1 BEICOW\T

ACO RN PRALEEDIWGIL, ik
@D IxY—2idn (PSU-3302) LMD = 2 4
2RTL. BAOIM -2 ENBIE€L 2 2—
CHNEIEY'TW T &+

EhW SR THRTEE, BERR
DNHEL Y2 TOT, ETRIERIET MW ¢

4 Caution

4-1 Power Supply Caution

It it 1s ever necessary to change the power
supply voltage of this unit, vou can do so
by using the power ‘-lli‘]"‘. volt ige selecton
under the signal mixer panel. (Unscrew the
two screws at the top of the PSU-3302)

It you use the wrong power supply voltage,
it will cause malfunctioning. If you use the
synthesizer in another country, check the
line voltage and change the voltage selector
setting 1f necessary

4-2 /\wF - D—212D\T

RTLULOBREEANMFICHIBLTSFEL,
A LOFEATM 02 E 2 LR e
MSIETHD ETH, WIRELLRETH L

S AP AN S AT T EiDSR2IFCERTL LS
M LET
FEOFERES TAR I v~EIV~O—ILL
SOETDBBIR. ADTUE—T A 10KQ

BEDOAZwhEZSREEL,

EWRALDDIE—TUR

4-2 Caution when setting up a patch.
Never connect a control voltage signal to
an input jack if the control voltage is high
er than the rating displaved on the jack
Every jack has built-in protection circuits,
but to keep the synthesizer operating nor
mally, please obey the above rule

It you connect a control voltage signal
:!Il]l', 1!||\ unit to an |1||‘l|1 on '!”lﬂ]l[" unit
make sure the Input impedance ot thi
other unit is higher than 10kohm.

Impedance of inputs and outputs used for modulation.

Output impedance: t 7

Input impedance — Analog inputs: 7 -
Digital inputs: 7

4-3 60PIXRII—I2D\T

6 OPYwwDIZIE KORG PSSV —=ZXDP I
SU—LRIRBEBERALBLWTIEEL,
GOPIERia— F it 2 L 312, 21K, %

M= b i) - Th GARBLL T (2

HHBOF T VD
H—, SRERbONSE LS LKL WL
X, $F /==y F 42z b LIS

HORMAFDF = » 2 2§72 T L 128,

MG-1,MG-2, GEG, VP, S/H%Z ¥ OMODULA.
TION{S S LTI, SGizig# | Gk S 4
b LTFzv 2L T(Ira

O -

TAT 10KQ LA

lokQ kL F less than 1kohm

F more than 10kohm

VAT 1 KQ LT less than 1 kohm

4-3 60P Connector caution

Do not use the 60P jack for connections

with anything except PS-series units and

accessories. Feel free to contact our techni
1l staff about the use of these connections

Always turn off the power of both units

before making a 60P connection or unplug
ing a 60P plug

® Trouble shooting
It you think something is not working

right, return all controls (and patch cords)
to the normal setting. Then check the
modules one at a time for the source of the
trouble

l'o test operation of modulation signal
pencrators and processors such L the
MG-1, MG-2, GEG, VP, and S/H, connect
them to the SG section and check the pitch
changes produced
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5. Setting charts

Use these setting charts as references for
vour own sound synthesis. There are usual

ly several ways to synthesize any one

sound. Experiment!

Make copies of the blank chart and use

them to record the settings vou find useful

Ii..ﬁ POLYPHONIC SYNTHESIZER pgy 3301
[SIGNAL MODIFERS

SG DLPF EM

O O GOQ.

OOOOOOOOOOOO

ORGPOLYPHONIC SYNTHESIZER psu-3302
SIGNAL MIXER

VOLTAGE PROCESSORS| POWER

VPl O vE2 oul O
O
O

T

@,0,0.¢
: Q

w
=z

5

1l

ps-3010 | |
“ 2 "
Strings
APYrFR=NED2=> T. MUFES If you have several synthesizer units at the

‘a0
izt oT. MADBEAMY 27 - T ¥
YRRt (WAL ELRLEI L
Lt HTT)

same setting, you can get an orchestral
type of string effect. Varying the tone

color is also effective.
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SETTING CHARTS N

i.nﬁpoupuomc SYNTHESIZER ,¢\) 2302

SIGNAL MIXER
G 1 SIGNAL 5w

VOLTAGE PROCESSORS| POWER

O

WLAY A A
O O O ‘R
TTACK [] 8

bgggrﬁ’%

°)H b uu\l[';.n

PS 3010 [

“Electric Piano”

IO X={iiRtrariis-
PMRELT{INA,

T. KBDV BAL

Set KBD V BAL depending on what type

of horn section you want,

IL2FYVY P2 EFP/I=22 40 R=0T75—
PEhrEDR, FAHLZLOMAELTIZA G,

Add wvibrato in the filter section and use
tremolo as you like.

N
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KORG POLYPHONIC SYNTHESIZER gy 330,
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| [} PS-3010 | 10 s il PS-3010
“Clavinet” “Hammond”
2SERy =L Vi—2—|11) C. W& Use Resonators to vary tone color. NEF=GEGIZL T, +2 0 =252 ML

HitkET227

T2+, NAE -
ika ¥ sz LT

EeFP 3H22—TL

T3

MAkAC—=FIz, VP-2128 5T
A58 5 1 KD

SEETTIo2?R

S2T

Use the GEG to control the Leslie effect.

Use VP-2 to establish the highest and
lowest pitch. Set the pitch on another of
the svnthesizer units to three octaves and

five degrees above the others and add that
channel to the mix.
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PS.3010 __Io ELECT MOMENTAR) PS-3010
“Classical Guitar" “Flute”
P390+ X9 —=RMOX 2 — (23211 & I Try pl;l_\'mg chords the way you would on Zh—=tb=7F—b, brEoDld LiESIL, Adjust vibrato and tremolo effects to
DL E S L THBLT I8, a guitar. Mz TRELTLI S, match the piece. The less keys played, the

(MBI, Loy T more effective




[ PR

HORG POLYPHONIC SYNTHESIZER gy 3404 E.nﬁpomnomc SYNTHESIZER po\s 3302 KORG POLYPHONIC SYNTHESIZER pg\; 330, mpomuomc SYNTHESIZER pg\; 3302
G EM |SIG MODIFERS SIGNAL MIXER ’ ) iy DLPF EM IS!G_N-\!:lHODI_FERs SIGNAL M.!'xltlll_* CH1 V0L Hi A v

7 N 7 N/ ;
|_@'| (

)
010G

B——

©

(®
@ @o;

¥

(s O 0O
' 0]

EXPANI
[ N
! MG N

G | VOLTAGE PROCESSORS| POWER

@, I@I ‘© O

A
o O O 60P CONNECTOR
ACH I ]

[
| —
[z}
=
(=]
=
2]
m
(2}
-
e
-
3
]
3
E_.
@
8
]
n
s
m
D

OO0

E4
[~]
n)

w
X

2
5|
= s
O
| |
_|ROOO0E |
T O000E
O
) -
O
(Oro

=

M [

o
LR
5
@kDf;i

o

le| 000000000000

Fmremrs
s

| _.'\} ’ q ‘* | A H@
-~ Q) U\ _/ —'o_m - _/

O s

o T wider  pevre || | oS wit N
“Male Chorus” “Female Chorus”
e e ——
BiEaR={TRIHEX-Y==Car—2—%2§) Move the X-Y manipulator right before kggl=r Y4 —2—122-»T. FRHEZABLC Adjust the Resonators to vary tone color,
Tzt -T. BEMVERTELT playing the keys. With some practice you METHLT.
can make vowel sounds.
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PSU 3302
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“Jazz Bass” Zimbalon
DX R—RA=WBD I 4 A« A DR — For the most realistic effect, play a bass FarinymIFo—HFMEMOT, Vot= Try using a Gypsy scale and some reverb.
vEFRLTHNRLTALLLES, ShuTnp pattern as you would on a real bass. AL ERNTT,

MG LT,
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TIME @i L T{ 73, melody. TsitT. MG-1.
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“Funky"” “Random Echo”
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