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INTRODUCTION

Thank -you for choosing the PS-3200 Programmable
Polyphonic Synthesizer. We developed this instrument as an
improved and memory-equipped version of our polyphonic
PS-3100 synthesizer which has attracted much attention from
the world’s leading musicians.

As is the case with our other polyphonic synthesizers, you can
play as many keys as you like at the same time. Each key has
its own microelectronic IC synthesizer circuit. The biggest
feature of the PS-3200 is that it has a memory. You can
program it to remember 16 completely different tone colors
that you are free to create as you would on an ordinary
synthesizer. Programming is as simple as pressing a button. If
you have been using monophonic synthesizers, rest assured
that we have sacrificed nothing in converting to polyphonic
operation. You can even use the PS-3200 just as you would a
monophonic instrument, if you like. But with this polyphonic
capability you can create rich harmonies without the
intermediate step of multitrack tape recording. This makes the
PS-3200 highly suited to live performance applications. The
whole of our PS-Series offers you this kind of excitingly
innovative approach and solidly dependable performance, so
that you can go beyond the limits of conventional synthesizers
and explore the musical universe at will.

WARNING
To reduce the risk of fire or electric shock do not expose
this appliance to rain or moisture,
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SIGNAL GENERATORS

This synthesizer employs two signal genera-
tor modules (which include the waveform
generating VCO circuitry) along with many
other signal shapping and control modules
including dynamic low-pass filters, en-
velope modifiers, and a:7-band equalizer.
With the total of 32 control knobs found
in these modules you can create virtuaily
any tone color. Then you can have the
memory remember that setting, no matter
how complex. In this block diagram you
see the signal paths of the audio signal and
the control signals. By studying this dia-
gram and familiarizing yourself with the

pattern of signal flow, you will be able to
work out the most troublefree method of
creating any particular sound. The shaded
blocks in the diagram are those modules
that the memory will remember the set-
tings of.

Fig. 1 PS-3200 + PS-3010.
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Fig. 2 Block Diagram.
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® PROGRAM SELECTOR

Each of these sixteen buttons is for
a different tone color setting. When
you press a button an LED indi-
cator lights up.
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® CANCEL/SET

When you press this button it can-
cels one of the memories so that
you can set up the control panel for
a new tone color setting,
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When you press this button and one
of the program selector buttons at
the same time, the tone color set-
ting that you have created will be
put into the memory.

As an example, these instructions will show
you how to put the normal setting into the
programmer’s number sixteen memory:

Press the C/S switch (marked ® in the
diagram) and set controls to the “normal
setting”. Turn off the memory protection
switch (by pushing it up) which is located
to the left of the power switch as shown
in the diagram. When this switch is off
it allows you to write in a new program.

Assuming that you have set up the control
panel for the so-called “normal setting”,
press the write button (marked © in the
diagram) and the number 16 program selec-
tor button at the same time. This will put
the normal setting into the number sixteen
memory. In other words, the program
input process is as simple as pressing these
two buttons. You will notice that as you
press the write and 16 buttons together,
the LED above the C/S switch will turn off

and the LED above the number 16 button
will turn on. In this condition, try playing
the keyboard and turning some of the
control knobs in the sections of the control
panel that are outlined in orange. Nothing
should change in the reproduced tone
color if you have followed all of the in-
structions correctly. Now try pulling out
on one of the control knobs and turning it.
In this case, you will be able to change
parts of the reproduced tone color at will.
When you press back in on the knob, the
setting will go back to the “normal setting”
that you have programmed into the num-
ber sixteen memory.
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1-2 PROGRAMMING 707354

All of ‘the settings of the 32 knobs shown
in figure 6 can be put into any one of the
memories (1 through 16). To accomplish
this, first press the C/S switch (you have to
have the MP switch off to do this). Then
adjust the control knobs until you get the
tone color that you are aiming for. (You
can use the setting example as a reference.)
Once you have gotten the sound you want,
simply press the write button along with
the program selector butoon that you want
to use to remember that particular tone
color. In figure 6 you see that we have
arbitrarily selected button number one for
this particular tone color setting.

You can put a different tone color setting
in memory 2 (by going through the same
process), another setting in memory 3, and
so forth. Altogether the memory bank will
store up to sixteen different tone color
settings that you are free to create and
alter (by pulling out and resetting any of
the control knobs) at will. These settings
will remain in storage, whether you turn
off the power switch or not. This is pos-

sible because there are batteries (two 3V
batteries) that keep the memory alive. You
must pay attention to the state of these
back-up batteries in order to protect the
memory bank.

® Note that the memory protection
switch is merely a precautionary device
that prevents you from accidentally
erasing a memory (by mistakenly press-
ing the programmer buttons). This MP
button must be in the OFF position
when you write in a new program.
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AEY—TRFI a3

Oy FY—foh—F—

BESAA— FHRBLE BNy S T7 oy TS
YFY-ETRLTCHEL, WHOKRO
DU IEERLTUET,

e BATTERY LIFE INDICATOR
LAMP

When this turns on it means that it
is time to replace the batteries. But
this must be done with the power
switch on (and the power cord
plugged into an AC socket) in order
to prevent the memory bank from
being erased,
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e MEMORY PROTECTION
SWITCH

This is your memory protection

(MP) switch. By leaving it in the

ON position you can protect the

memory bank from accidental

erasure.

Fig. 9 Rear panel.
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® New batteries will last for about one
year from the date you put them in. We
put batteries in at the factory, but since
you probably do not know how long the
3200 took to get from us to you, you may
wish to put in new batteries. Then you can
replace them in one year’s time, whether
the battery life indicator lamp lights up or
not.

® When you do replace the batteries,
please remember to have the synthesizer

“plugged into an AC wall socket, and have

the power switch turned on. You should
have the memory protection switch turned
on as well. Make sure that you have the
plus and minus ends of the batteries in the

Battery case
Ny FY=—-X

right directions when you insert them.
Please Note That If the AC Power is Off
When You Take Out the Old Batteries, the
Memory Bank Will be Instantly Erased.
Should This Happen, You Will Have to
Reprogram it.

e BATTERIES
Use two 3-volt batteries (type
AM-3).
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While you are using any one of the sixteen
memory programs, you can alter any part
of the tone color by simply pulling out and
resetting (in the pulled out position) any of
the 32 knobs (in those sections that can be
put into the memory). (Of course the other
controls always continue to be adjustable
as usual.)

When you push a knob back in, then it
returns automatically to the setting pro-
grammed into the memory (though the

knob does not actually turn by itself; the
process is purzly electronic).

All this means that when you use different
amps from usual, or if the acoustics of the
hall you are playing in are different, you

“can perform the necessary adjustments to

compensate for variations in reproduced
tone color.
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e TOTAL TUNING
Adjusts the pitch of all notes to-
gether. -
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e TEMPERAMENT ADJUST

Independent tuning knobs for all
12 notes.

Fig. 10 SG
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e WAVEFORM SELECTOR
The waveform determines the basic
tone color.

OF 25 —~THH
BENEHLYNWAI T,

e OCTAVE SELECTOR
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® SG-2 FINE TUNING

For small pitch adjustments of the
SG-2 section alone,
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2. FEATURES AND FUNCTIONS
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e SPEED

Adjusts the speed (frequency) of
the signal modulating the pulise
width {(at the PWM waveform set-
ting).

@IV FrTq
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e PULSE WIDTH MODULA-
TION SENSITIVITY
Adjusts intensity of PWM.

®MG- | OR S/ HERBARSE
MG-1 $ (3. S/HOBEESIZL 2ZEBD
FarRELET,

e MG-1 OR S/H FREQUENCY
MODULATION (FM) INTEN-
SITY

Adjusts sensitivity to modulation

by the S/H or MG-1 modules,

|
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e MODULATION SWITCH
Turns FM on and off.

e REVERSE MODULATION

.Zfﬂﬁ)ilx24 v F SWITCH
%‘BEEE&'O){.L*E&%Z{W F, Reverses phase of external modu-
lating wave.

e SG-2 EXTERNAL MODULA-
TION INTENSITY

Adjusts intensity of SG-2 modula-

tion from an external source

(patched into the SG-2 FREQ jack

below),

SG-1&£SG-24HMES TRAKCEET 288

OSG-2ABEBEHEE '
G 2 &%‘Tﬁh%‘iﬁﬁﬁ‘r HBENRS LB
OTOTALABE RS LIS

DR EBELET,

e TOTAL FM INTENSITY
Adjusts intensity of external modu-
lation for both SG-1 and SG-2.

@SG-2/3L XBERAN
SG-20 /3N RBEBOHEBANTY.

e SG-2 PULSE WIDTH MODU-
LATION INPUT
Jack for external PWM of SG-2.

@SG-2R T —LEB{AN
SG20 R4 — I EHBOBETHRA 5 15
DANTY,

e SG-2 SCALE SWITCH INPUT
For externally controlled {via a
control voltage signal) scale switch-
ing in $G-2.

OSG-2REMEEAN
SG20ARBEBOABARTT,

e SG-2 FREQUENCY MODU-
LATION INPUT

For externally controlled frequency

modulation of SG-2

@SG- | SV AEERA D
SG-1 /SN ABRBOABAN T,

e SG-1 PULSE WIDTH MODU-
LATION INPUT

For externally controlied PWM in

SG-1.

@SG-| Ar~NEEAN
SG-1D Ry — N AAMOTVETYRA A1
DABAHTY,

e SG-1 SCALE SWITCH INPUT
For external voltage control of the
SG-1 scale.

OTOTALEBMAMA N
SG-t & SG-2 A HBEWNHBAN TT,

e TOTAL FREQUENCY MODU-
LATION INPUT

Input jack for external modulating

signal used for FM in both SG-1

and SG-2,
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Fig. 11 Scale switching. X4 - %8
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This section is what is commonly called a
VCO (Voltage Controlled Oscillator). With
these knobs you have control of pitch and
the choice of several oscillator waveforms

that will determine basic tone color
(timbre).
When the 12 independent TEMPERA-

MENT ADJUST knobs are all at their cen-
tral “0” positions, the keyboard will be
tuned to the conventional “well tempered
scale”. These independent tuning knobs let
you tune each note separately. )
When the Total and $G-2 FINE tuning
knobs are at their center positions also, the
pitch of A will be 440Hz.

Vibrato, pitch bends, and the like are prod-
uced by frequency modulation (FM); use
the MG-1 INT and EXT INT internal and
external modulation sensitivity knobs to
adjust the intensity (depth) of this modula-

tion. The modulation switch turns FM on
and off. :

For chorus-like effects, use pulse-width
modulation by turning the waveform
knobs (in SG-1 and SG-2) to the PWM
position. This turns on the internal patch.
Adjust pulse width modulation speed by
means of the speed knob. Turn up the
intensity knob for increasingly strong
modulation to get the kind of chorus effect
you want. To
get an idea of the amount of variation
available in this and other effects, play one
key near the center of the keyboard and
beginning with the normal setting try turn-
ing one knob at a time working from the
top down. The maximum input sensitivity
for frequency modulation is a 1 octave
variation per 1 volt input.

@ vV C O (BEHIBRRE)

Fa—YyZ - rtHAF—1Zx035VCO
B, —HTrFer -7 VCO, BHR
A DTVCOLHATC LT,
CELTVCORERXART 5 LT, HFRLEAX
HIEE () O o%a2rbo—nd 21%E
IR = 2T N e

PS-320000SG b —#DVCO L EHRIZ, Fa2—
2RSS — b, CuvF - NN EOER
T AT NTORMEL, ZAKPHEERIE. 4
Fik, PWML EDRHFOEBIRF DY a2~
Ttk ¥,

@oVCco
(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-3200 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 RN DEEAL  Scales other than the well-tempered scale
cloc¥o|o*e|F|F¥ 6| c* ala¥ s
C Cis D Es E F Eis| G Gis { A B H
Ex. | 0 —-241—7(+10]—14|+3 |=21|—3 |—27{—10|+7 |—1I7
Ex.2 0 +14 —14i—2 + 2 —16 —12
Ex3 0 -28.58 -57.15(+14.28 -14.29 -42.86]  (-71.43
(B> b)
(IN CENTS)
Fro¥—AL T RPDY2 LT Adjust the TEMPERAMENT ADJUST

WL B CHBLTAZLL S5,

Ex.1 27 (Mean tone system)N—173FY
FHOBBEBICHCLNAFHFETETE
AMIEELT B,

Ex.2 #iE®R(Just intonation)
CHE=E. RehE+*MIF LT8R L
DEW.

Ex3 +tHIEBE
A7 —TRLEFTLUHER

QOEFRELRHRIZZINT - Fa—=r7 - Fb—
F—E2IFIRAINE Y,

knobs to tune to these and other uncon-
ventional scales.

Ex. 1. Mean Tone System
This is a scale used for medieval key-
board instruments. It features a pure
major third.

Ex. 2 Just Iintonation
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.



ZOMITRIEEFS 2 FAF—DVCF (BE
BEHZ 4 v & =) BB TIES2—T, SGoH
SHEGNTRSHER (EANLER) £, 3612
mI¥s@selxd,

2-2 DYNAMIC LOW-PASS FILTERS (DLPF
S1F=wD - O0—/)\R - T1I5—

1'@82@5' o bA? 7YV 5 — (Fc) DY= 3L,
EHOOgg W& AR E A SRS 2 H Y H
olol. o 5 (BRrhlT2) BEA¥r@ERgL. ¥—2onv
oo a 2 ITWFcliid»THIYE LN B3 (h o b ot

@7y bt 7EIEMAE
EREXICRHRILEOA~NR T ALY —
Dhy A TVRAENTRAELET,

e CUT-OFF FREQUENCY (Fc)
adjustment for each key’'s indepen-
dent low-pass filter.

[ Rtk L

HhybFd7 - RAL L EBATHEERLER
LY.

e PEAK ADJUSTMENT
Emphasizes resonance at cut-off
point.

@F—H—FTANF =T X
BB CHMILER—AR - T E—
DFc &, B EOBRSIZMIE L - A (CBE
THAF—K—F7xAF7TT,

e KEYBOARD FILTER BAL-
ANCE

Adjusts the Fc of each of the key's
independent low-pass fifters over a
rising or falling slope corresponding
to the scale of the keyboard.

@THRNLF

Fck. EMTEREShizz oRa—T7{ESC
SoTELEEIEAB/ELET

® EXPAND

Adjusts the degree to which the EM
envelope signal affects the Fc.

OANBERBE

MG—1 2L DERANFEI BB LET.

e INTERNAL MODULATION
SENSITIVITY

Adjusts depth of modulation from
MG-1.

OXWMRA v F
Hy b ATEAERBEBENDON-OFF 2L ¢
e MODULATION SWITCH

On/off switch for cut-off frequency
modulation.

[ Zad-¥ sty o

HBESICLIITHANDFS LMPLET.

e EXTERNAL MODULATION
SENSITIVITY

Adjusts depth of modulation from
external signal. '

@My A 7RERERAN
Ny b TEEBREBONBANTT,
e CUT-OFF MODULATION

INPUT JACK .
For FcM from external signal.

Fig. 12 DLPF

7 -BA ) OnFKLEET SESLERL
E S

¥—K—=F:Z402—.,552Z(KBD F BA
L) @—2—2D@ 8 (¥ —) I LM ic %
T2 7 408 — (VCF) OFc . #8BOTHE
S LA ES 2O 500DV ITT,

P, XA NRXEMDE&EY =3I (A-D-
S‘RizE»T?ursraniczrRo—>%E
%5 (FROBMK) TFce L s RLHFHYE
Tav=ITT,

® VCF (BEHIE T LY —)

e AN —DEET a—OMELRT T
oy 2RTIE REAEDHE. VCOVCF—~
VCAOBRTHEODO=ZER (. T, T8) %=
Yho—ntTERACTT A~ HERINT - F
T, LTHERLBEANLES (KE) £VCOT
arybu—nl, VCFi2. SOEAXNLEE (K
F2) OBEPERDFZHIOISL Z il » THIZ.
AT FOoUEEEELET. TLTY Y
A F—~BHD “Fav—r" LUSERIR. 20D
VCFOAh v bA 7«29V >— (Fe) o~
n—5% (FR2PELI T L1HOEEES)
THEROELIZMIEL THSR-EL3E S I L
- THBLNET, COPHRIIFR/CNE
AT 2T, VCFE I 3FROHMBLL TS
Dz “TOHMB P u—nHhR b I
W ETT—PORRT LENDHYETH. Ih
LizeYar—rary.-dxiv—%x~ (LFOL
bIRIXNE) OHKHES (AR HELEML
PTABEIES) LETHobF2 705
v— (Fc) #FfLa v s tizd->THBONLD
FTt. :

Tk, Y2 YA F—THRLata—T
AR HOLMETH AVCFO@ S #, & VFEXC
AR AIIDI, SRS LBREEHILTELT
AILEI.

Figl3ids ¥ % 4 ¥ —DVCF &k ZFH LI
BT,

34 IDOMT. VCOIL 7 2% Y ROMKIE (20
BAELHN L MBEOHNFT LHFLT(ITD)
PREOVETHFIEZBLTINDIG, bHAAID
ARIfEIL. VCODRIRIFF MR L 20T, /=
XY ROMRMIS T % { SARCIHTEOIRTE b
FiondT, 2LT, VCFRRID & I 2. &
V2o REL > TOBKRMEELE T,
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This section corresponds to the VCF of a
monophonic synthesizer. It processes the
waveform (which is the primary determi-
nant of tone color) coming from the SG.
The FC knob controls the cut-off frequen-
cy. Since these are low-pass filters, the
harmonic elements of the waveform which
are higher than the cut-off frequency will
be shaved off, thereby producing a more
rounded sound.

The PEAK knob controls the amount of
emphasis given to the frequencies right
below the cut-off frequency. In other
words, it varies the slope steepness (Q) of a
resonance at the cut-off point.

Use the keyboard filter balance (KBD F
BAL) knob if you want the cut-off fre
quency to be different for different parts
of the keyboard.

Each key has its own filter (VCF), the

cut-off frequency of which can be varied
independently; this knob raises or lowers
the Fc of each key to conform to a rising
or falling slope corresponding to the scale
of the keyboard. With the EXPAND knob
you can make the cut-off frequency vary

" along with the ‘“‘envelope” (the volume

contour) determined by the controls in the
EM section (Attack, Decay, Sustain,
Release).

Cut-off frequency modulation (FcM) for
such effects as wow and growl is controlled
in the same way as frequency modulation
in the SG section.

Starting from the normal setting, check out
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 thdt it is inaudible.

O LIKFIDEBIZL T, 7 2FVHRD
BRTED P H > HHHOMOEN TR L 2ES
CHEDbSZ LHBBRTI LS,

2% b,

7YV 5 r— (Fe) LT A2 HUTT.
AL, ZOKRMDEIRD 2RI > T 285
2, 7 aXFVIRORIMOIBED LA - LA RoH
YIRENT A LiX - T, AL 2 LRIKDIEAD
W hdaLmERITIIIL LT3 T, D&
b, 2 axXVROIRKOI LIED L BT 3
bUTT, o2 RKoOBFBIVPRECIZE R K08
LT, #ROCBIRKORL LTS LEsFL 2
To TETHLID2ZoDEI. VCFOEY— 212
LEE IR - A3 B 3 o

I xR FOPAI, KFADES. 21 v Fc
ProNo—ESrl-oTEREMALAL X4
IVOT. B E~BlSs EyaZ itk s b
UTT, Rz, =€Jav—rar . V::.;‘[;l/—
ZF—il&aHhy b A TRAKEBER (TR, 2
o —EhR) k. kP E ETE bR LE» T2
Ltk abir T,

ZOKMIDEHAR. VCFD A v b 7

@ VCF (Volitage Controlled Filter)

When you look at the block diagram of a
synthesizer, you will almost always see this
series: 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 cut-
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. ’

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.)

Fig. 13 Watergate theory of VCF operation.
VCFOE{E&KFITER 3,



2-3 ENVELOPE MODIFIERS (EM)

10

INO-7 - EF« TP 1P~

Fig. 14 EM

[ b A A
ENIAILLYBMABRETIT,
e ATTACK TIME

Adjusts attack (rise) time of en-
velope.

@FATA 44

BHILbLE-> RBERERM YT -
LRz B 3 TORBYEBELE T,

e DECAY TIME

Adjusts the time it takes for the

volume to fall from its peak to the
sustain Jevel.

QU RXFA e LRI
FATL - A LFBRTLEE, ¥—H1H3
hTusmM, RIBLTVLSERSBYELET,

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).

[ DIVED-SF £ N
BRI LBLROSHERMLEEL
D

e RELEASE TIME

Adjusts how long the sound will
take to fade away after you release
a key on the keyboard.

@79y 2 -S4 LABAL D~ AN
bbb =53-RYET HABHILT
Sy - FALEA AN THIZHDA
hTT,

o ATTACK TIME EXTERNAL
CONTROL INPUT JACK

For external control {by foot pedal,

etc.) of attack time.

@)X R4 yFABItA—ASN
Ty MRAYFRET ET /DT si—-
RENDEHZ, ) —RXEON-OFF T 5 12
HDANTT,

e RELEASE SWITCH EXTER-
NAL CONTROL INPUT
JACK

For external switching (by foot

switch, etc.) of release time. Can be

used as piano damper pedal. The

PEAK jack is connected to the

RESO section, not MG-2,

DA, —MIIVCA (R/ERHIHIES) ¢
RIENTU5E P a—n b, EG (SRHRRBAESR)
LRI T AETa—di—thL Ko, =
Nu—7%F 4 77 AT ~(EM)E BT} T,

VCAX, DLPF» L O FEHESOHAR Y BT
T b2—nTIERY a—203 5 L BE%
RBLiT,

—%. EGR3, VCA¥ arvto—ntaics
Dxr~Nn—FS (Fig.15) %. i®BE» @8
PITRUICHC, S, OELNTLAMNY H—
BBt TRELET,

EMO& Y23k, IO Run—~E8%. »
LU r764T50d0bDTT, 208
oY= IH TR, BEEBRY L ORI, EOF

Vol.

SustainlLevel

L

Key —1
ON OFF

ATTACK 0
DECAY : 0
SUSTAIN : 10
RELEASE : O

Fig. 16-A Organ.
AnHb—v



REDEDHAE T 0254 LT b0 %, Fi The EM section consists of a combination
g 16A.16B.16C. 16D #&F iz LT L TA T  of VCA (voltage controlled amplifier) and
IAE-TR EG (envelope generator).

Fhor e RALKEaL ba~nAfiz, =z Lhe lVCA yari;s thc;olll)lafFofI the szl)und
LTI e s comng from e DL ¢ o
. < g ot N _ n
-7 /_7 #A4 Aé’?‘ 5 Z%” hrEEaR envelope signal. The generation of the en-
AR, 7y arbe—5— (PS-3040)  velope signal is triggered by a “trigger sig-
LEDWABET A ba—nF 51:0DZ+ v nal” whenever a key is played on the key-

o board.
10, VY —R- A4 yFsa> bu—ar A You use the knobs and switches in the EM
Hik. 2o b -aybhr—5— (PS-3040) . section to determine the shape of the en-

velope signal. Refer to figures 15 and 16
and see how these controls affect the
sound when you play a key.

Zybhe 24 vF (NS EALP) RET. K
BERLIY, BRTY-00 0 Lo iHES
BHIITE3bDTT,

RELEASE
TIME
w
b
2
3 1
> SUSTAIN LEVEL
TIME
*— 5 W7 X—PmoiEEMT
Key is hit r)H {38 Key is released
TRIGGER SIGNAL
Fig. 15 Envelope Signal.
Ir~n—-ES
: t E
° T
x S
¥
| P KQY B Key
ON OFF ON OFF
ATTACK : 3~6 ATTACK : 0~5
DECAY : 0 DECAY : 0~5
SUSTAIN : b~10 SUSTAIN : 5~10
RELEASE : 2~5 RELEASE : 2~5
Fig. 16-B Strings. Fig. 16-C Brass.
APy TR TRBA

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).

| D
°
>
D=4~ 7—
Key
ON OFF

ATTACK : 0
DECAY P 4~7
SUSTAIN : 0~(EK5)
(Time sustained)
RELEASE : 0~(%#4%)
{As appropriate)

Fig. 16-D Plucked or Percussive.
R’

R
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@ENVELOPE GENERATOR
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In figure 17, 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
turn, raises and lowers the volume of the
sound passing through it.

Meanwhile, back at watergate, the agent
(EG) sees the light (trigger) go on; thisisa
signal for him to pull the second watergate
(VCA) back and forth according to his
instructions (the artack, 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 other synthesizers you
may have used, the Korg PS-3200 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 keys, together or
separately, in a series or oeverlapping, and
each key will be provided 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

A,D,S,R
‘TRIGGER

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.

Fig. 17 Watergate theory applied to envelope generator.
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2-4 EQUALIZER (EQ)

e

bUO oJo) 20 [0 BT
© Q Q O --. R van o0 g
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BOIBIS Bd hqo
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OISk el 5

-
1

LEVEL(dB)

at

@125 1%~
BAERBOLNLEBRLE T,

e EQUALIZER

Turn these knobs to boost response
each center frequency, as
marked.

Fig. 18 EQ

TETFOA 25 A4AF—T+. HEOREBEKIY
PEEL. TRz EOTHIENTEZT,
INERT A7 R A - —DFBEMIEL
79y NeBMETHEA LI ELTEET,
125Hz»° 6 1 # 2 2 — 728 KHz 3 TOH.LJF
WHDL -~ 15dBHRT & ¥,

SG. DLPF, EMO#A. Thfhx -t

CHMMY LTV LT, SO 3 T4 ¥ -z,

FREb—Zrmpiarbte—rLET,

5 250

500 1K 2K 4K

Fig. 19

This is a seven octave-band equalizer that
can be used to control total tone color, or
to compensate for colorations added by
nonlinear response of amps, speakers, and
the acoustic characteristics of the concert
hall itself. By turning up each of the knobs
you emphasize its center frequency by as
much as 15dB, as shown in the graph. In
contrast to other modules, the equalizer
affects the coloration of the whole sound,
not of each particular key.

8K (Hz)
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2-5 TOTAL SIGNAL MODIFIERS (T-S-M)
~—S) - ITF - BEF 1 D71 P—

5 bﬁ::ookoo;ao@’@
OKEYBOARD-VOLUME-BALANCE (KBD-V-BAL)
F—R—K - RJa—L - /ISR .
—H— K e T AN K= S5 AT, B

DEEFDELEEEMOEE FFUIFOWES) 1
FPRELELIENTENLDUIMLT, 2% —FK
—F KV a—u 550208, FRCEEREL
vHEIENTEET,

@%—H—F HYa-h 5%
RECBEROAEE DB HOYTITT

e KEYBOARD VOLUME
BALANCE

Varies the relative volume of the

keyboard along a slope correspond-

ing to the scale.

Fig. 20 KBD-V-BAL

OANMPLITUDE MODULATOR (AM)
PUTIFa1—K - EIJalL—9—

T2V Fa—Nexglar—F—i3 *Ja
v—33 .
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Mo FOHREE
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e AMPLITUDE MODULATION
SENSITIVITY

Adjusts intensity of AM modula-
tion by MG-1.

BT L 2MFuB L

Fig. 21 AM
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Whereas you use the keyboard filter bal-
ance knob to create a difference in tone
color between the high and low range of
the keyboard (perceived as a difference in
“brightness”), you can use this keyboard
volume balance knob to create a large vol-
ume difference between different sections
of the keyboard.

This raises and lowers the volume in 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
“5", 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 slowly turn up the AM sensitvity
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”.
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e ENSEMBLE

Use to adjust the intensity of.the
ensemble effect,

Fig. 22 E-S-B
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e VCA-1

Controls volume as determined by
the PRE VOL knob or an external
control voltage signal.

e PRESET VOLUME
Adjusts the volume of sound colors
to be memorized.

Fig. 23 VCA-1/PRE VOL
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e VCA-2

This is connected to the voltage
processors via the internal patch.

Fig. 24 VCA-2/PRE VOL

Turn on the ensemble switch to create an
effect of many instruments playing to-
gether. This -effect is not obtained from
additional sound sources other than those
that you get from the keys (through SG-1
and SG-2).

With all other controls at the normal set-
ting, turn the attack time up to “5” and
play a chord. Then hear the difference in
tone color when you turn on the Ensemble
switch.

This means that when you press a memory
button, the sound color will be reproduced
at the original volume that you set this
knob at when you programmed the
memory. While this is the main use of
VCA-1, you can also control it by means of
an external control voltage signal (0~5V).

VCA-2 cannot be programmed into the
memory bank. It can be connected to a
foot control pedal (PS-3040) or other ex-
ternal control device for final control of
overall volume,
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2-6 MODULATION BALANCE/MODULATION-VCA (M-BAL/M-VCA)
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e MODULATION BALANCE
Adjusts balance between modulat-
ing signals from MG-1 and S/H
modules,

@EZalL—i3VCA
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TarbrR=—ALET, RNuFrLTuL
VISR, ®0E 2ESESRLET,

e MODULATION VCA

Used to control the level of the
signal used for modulating the

Fig. 25 M-BAL/M-VCA

audio signal, When no such control
voltage is patched into this jack, the

|

modulating signal is passed through
as is,

M-BAL controls the balance between
MG-1 and S/H modulating signals. MG-1 is
used for effects like vibrato and auto-wow,
S/H (sample and hold) uses the MG-1 signal
as the sampling frequency and produces a
stepped output voltage signal for random
note, random cut-off frequency, and other
effects.

M-VCA lets you use an external voltage
signal to control the level of signals used
for modulation. Delayed vibrato is one
example of the kinds of effects that can be
obtained by such means. With the delayed
vibrato setting shown in figure 26, the vi-

brato begins after a momentary delay after
you play a note.
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2-7 SAMPLE & HOLD (S/H)
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e 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.

@0y IBERRE
BERICZESE AN BELET. |

e CLOCK FREQUENCY
Used to adjust frequency of sampl-

ing signal (determines sampling
rate).

®/nvy o7yt

S/H LA Enfzzay sl —2—
DHHTT,

e CLOCK OuUT
Provides the output signal of the
S/H clock generator.

@S /HP}

BEMICTALT 3 ANBE £ BERKIZEIL &
grHATY,

e S/H OUTPUT

Converts input voltage signal into
stepped output signal.

®S /HA ¥

ATy THOCERTES /HOHAESDE
2% 2 BROVEADESAAH,

e INPUT JACK

For voltage signal to be sampled.

Oty H—1>
HBosay 2ES (Taw) tAV 84
DANTY,

e TRIGGER IN
Input jack for an external clock
signal ( ano ).

Look at graphs “A” and “B” in figure 28.
Graph ““A” is one  day’s temperature
changes drawn by an automatic recording
thermometer. Graph “B” is a bar graph

that you could 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, graph *'A” corresponds to
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 its name implies, the S/H section sam-
ples the input signal at regular intervals and
holds the voltage at that level until the
next sample is taken. The regular intervals
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©
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@
g 8
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£

(A) (0’ CLOCK)

30+ -

i ’

6 9 12 15 18 21 (8%)
(B) (0’ CLOCK)

Fig. 28 Two graphs.
20DT57

(every three hours in our temperature ex-
ample) are determined by the CLOCK fre-
quency knob.
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Tit, Fig.200i@ b ity 5 4>2 L. S/HD With the setting shown in figure 29, you
BEL BFROBTILL LTED L 5 LB+ o, can use the S/H to cause pitch variations.

RLTITD -, Try using different MG-1 waveforms and
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clic) as the S/H input signal, both the pitch
variations and the clock frequency will be-
come random.
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