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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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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 virtually
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
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Fig. 2 Block Diagram.
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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.
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Fig. 1 PS-3200 + PS-3010.
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Figure 3 shows the “normal settting” for
one unit (channel 1) and the mixer of the
PS-3200.

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.
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Fig. 3 Normal Setting.
P T

This manual uses the normal setting as a
starting point for all further explanations
of synthesizer functions and operation.
Learn how to return to this setting quickly
and effortlessly whenever you want; it will
make vyour relationship with the synthe
sizer a lot smoother.
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As an example, these instructions will show
vou how to put the normal setting into the
number sixteen

programmer’s

Fig. 4 PROG
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¢ PROGRAM SELECTOR

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

When you press this button it can-
cels one of the memories so that
vou can st up the control panal for
a new tone color setting,
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When yvou press this button and one
of the program selector buttons at
the same timea, the tone color sot-
ting that yvou have created will be
put into the meamory.

memory:

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

Press the C/S switch (marked A in the
diagram) and set controls to the “normal
setting”. Turn off the memory protection
switch (by pushing it up) which 1s located
to the left of the power switch as shown
@ in the diagram. When this switch 1s 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 sclec-
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

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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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 setring 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-
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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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¢ 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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¢ MEMORY PROTECTION
SWITCH

This is Your memory protection

(MP) switch., By leaving it in the

OMN position you can protect the

memory bank from accidental

grasure.

Fig. 9 Rear panel.
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® MNew 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 bartteries,
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

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
AM-3).

batteries (type
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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 pur:ly 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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Mk, SG-1. SG- 2 OWAVESLSPWMIZ 4+ » b
LM ST Us - AR MOINTENSITY

@xXE=F * SPEED

PowmMmS a2 IS L2YT Adjusts the speed (frequency) of
the signal modulating the pulse
width (at the PWM waveform set-

ting).
Q1 FriF A e PULSE WIDTH MODULA.
PWMOES ¢ INSEL 2 T, TION SENSITIVITY

Adjusts intensity of PWHM.
OMG- | OR S/ HEWMENWNE e MG-1 OR S/H FREQUENCY
MG-1 22, SSHOREESCLZTHO MODULATION (FM)} INTEN-
FaclMBL2T SITY

Adjusts sensitivity to modulation
by the S/H or MG-1 modules,

PEWMI A »F e MODULATIOM SWITCH
ARMOEENTEOON OFF &L 24 Turns FM on and off,
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Jack for external PWM of SG-2.
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SGEMAr—nENSOMETYRA S, For externally controlled (via a
DAhTT control voltage signal) scale switch-

ing in SG-2,
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For externally controlled frequency
modulation of SG-2
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e TOTAL TUNING SG-IMmARLAEEROABADTT LATION INPUT
Adjusts the pitch of all notes to- For externally controlled PWM in
gether, 5G-1.
@F = ApFLeA} @SG-1 A& —nTWMAH ® 5G-1 SCALE SWITCH INPUT
12T Fa—-Z7TT, SG-1MASr—ILEaNBEORETORLL - For external voltage control of the
e TEMPERAMENT ADJUST DHBANTT. -
Independent tuning knobs for all
12 notes. O TOTALMEBEMA N e TOTAL FREQUENCY MODU-
- SG-1 & SG20@MENTMONBANTT, LATION INPUT
_ Input jack for external modulating
Fig. 10 SG signal used for FM in both SG-1

and SG-2.
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This section is what is commonly called a
VCO (Volrage 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
vou tune each note separately. _
When the Total and SG-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 CO (BERIBEFRIRE)

fa—==3e . vt {¥F—1I81EVCO
X, 2T Fory.TF VCO, #EEMm
BEHRESoTVCO AT 2T,
CELTVCORTEAMT S LT, WRLEER
M (F) o223 bo—nt 5iW0
D -T2 7T,

P5-320000 SG b —# @ VCO L [W#Riz, Fa—
=L FPETI—b, EoF -~ FLREFOFH
T AT~ TOMRMEL. S MmikeElikik, Wb
Fiite, PWM L FOEFOEINE O a—n
Tiflee- 2T,

®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-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.

FER L RSB LTAE L L 9.

Ex.1 < (Mean tone system ) —i{H

ML ETS,
Ex.2 #EIEM(Just intonation)

TR

Ex.3 +tE¥SEME
T F—TELEL TR

F—% ZHH (LS,

it RSB CH-ea A HIETE E

CHEE ¥, wehEs kT o081

®FELTHERZanY  Far—=xF" }Fl—

O RN DMERAI  Scales other than the well-tempered scale
clc¥lo | o®l e | F | F¥ o | ¥ A | A% B
C Cis D Es E F | Eis G Gis A B H
Ex.| 0 (—24|—7|+10|—14|+3|=21|=3|=27|—10|+7|—17
Ex.2 0 / + 4 — 14| =2 ;’ + 2 —16 -2
7
A
Ex.3 0 -28.58 -57.15(+14.28 ,/-M.zu ,/ -42.86 -71.43
V / .
(BHfLizE )
(IN CENTS)
Froad—dn b FErab@v=ii2d-T  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 instruments. 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.
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¢ CUT-OFF FREQUENCY (Fc)

adjustment for each key's indepen-
dent low-pass filter.

oy — e

N b7 A - P ERIET AR S IEY
Lav¥

e PEAK ADJUSTMENT

Emphasizes resonance at cut-off
point.

BFE—F=F T P =iF e

B oIz LIia =R T T —
MFct, B EOFHMCXMEL DR ISE
Ta%—FH—-FZ7+R0FTYT

e« KEYBOARD FILTER BAL-
ANCE

Adjusts the Fo of sach of the key's

independent low-pass filters over a

rising or falling slope corresponding

to the scale of the keyboard.

@I F At

Fed, EMTIRESNIT »~O0—7iR82
d2TTtav aFessBR L ET

¢ EXPAND

Adjusts the degree 1o which the EM
envelope signal affects the Fe.

-

Laf e afm -

vl DT oo
1]

Q

S

Fig. 12 DLPF

AT =T

MG=1 2t 5T FasBRL 2T

* INTERNAL MODULATION
SENSITIVITY

Adjusts depth of modulation from
MG-1.

PTHAIA »F
Ho b 7RERTIEOON-O0FF &L 19
¢ MODULATION SWITCH

On/foff switch for cut-off frequency
modulation.

@ HET NS
HEESCLZTWAF24APLET
e EXTERNAL MODULATION

SENSITIVITY

Adjusts depth of modulation from
external signal. :

@y A 7HERTWMAN
Ny bA7EERTMEORBANT T
¢ CUT-OFF MODULATION

INPUT JACK .
For FeM from external signal.
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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-
¢y. 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 cutoff 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 Fec 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 meodulation (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
Fe knob all the way to 0", the sound may
become so rounded thdt it is inaudible.

SO LARMODMBIILaT, F3aFVHKD
Wil b A =2 8ad M bR TR L3S
VAL S I AR TY 2T,

23 h,
F W= (Fe) tzHINMTEs HITT,
AL, cORMOEBMDZ AR 2T v 589
2, 2 FVRRORBOHOD LD = oS
Wi T & Z izl »T., AL - RRIEDIND
Moario s ikeRITES LT+, 2 ¢
h, 2aFVIRGORMONL LM LT 3
HUTT., Oz RO R ER { ol
LT, #SMMCIaMilio ¢ LI 2ot &
T. TTH»LIO2:DKE2, VCFOE—21C
HLhWT a2 Lo,

T H A FOWEIE, KOS, 22 0Fe
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12T, BRI bE~GlE RraZ Bt s b
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o—afhd) 12, KPME L FIZ naE LT 2
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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 threc 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 (FeM),
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.

VCFOEfF & KM TEHAS.
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e ATTACK TIME
Adjusts attack (rise} time of en-
velope.

BT - F44
AT Es R AERSYAT T - -
s 5 TOMMMeERE L 2+

« DECAY TIME

Adjusts the time it takes for the
volume to fall from 115 peak to the
sustain level.

BHAITFA - L~k
Faord - FALETLREE, $—H0H2
ATVAM, BBLTVATRSERL &9

e SUSTAIN LEVEL

Adjusts the level at which the vol-
urme will be sustained from the end
of the decay time until the key is
released [end of trigger signal).

T - N

Mgy e R L ik e S0 2
1|

e RELEASE TIME

Adjusts how long the sound will

take to fade away after vou release
a key on the kevyboard.

@752 -S4 LB ta=nAH
b b0 =F3=-G T, #HEEHIET
F oD A LED Q=T &M
hT¥

e ATTACK TIME EXTERNAL
CONTROL INPUT JACK

For external control (by foot pedal,

etc.) of attack time.

@V =2 A4 FHREI At -NAR
Fo AT FRLET, EFT/OF rin—-
~EROE I, YY) =2 EON-OFF ¥ 21
HOANTT

® RELEASE SWITCH EXTER-
MNAL CONTROL INPUT
JACK

For external switching (by foot

switch, etc.) of release time. Can be

used a3 piano damper pedal. The

PEAK jack i connected to the

RESO section, not MG-2.
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RELEASE : 0

Fig. 16-A Organ.
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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 15 and 16
and see how these controls affect the
sound when you play a key.

RELEASE
TIME —™

TIME
WY F-HOEEMT
Key 15 hit Y H—-{EE Key is released
TRIGGER SIGNAL
Fig. 15 Envelope Signal.
Iw~pg—7{ES
R
e ), e =_.H e ) i) s -
S T S
] ]
l S
i
- Koy — - Key ————
ON OFF ON OFF
ATTACK : 3~6 ATTACK 0~5
DECAY 0 DECAY 0~5
SUSTAIN : 5~10 SUSTAIN : 5~10
RELEASE : 2~5 RELEASE : 2~5

Fig. 16-B Strings.
AbN TR

Fig. 16-C Brass.
W

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 e
!
]
> I
| D=4~ ] —s=
|
= Key =
ON OFF
ATTACK : 0
DECAY 4~7
SUSTAIN 0 ~(ig#7)
(Time sustained)
RELEASE 0~ (FHs)

(As appropriate)

Fig. 16-D Plucked or Percussive.
BER



@ENVELOPE GENERATOR

DIBIRALESE

Fig.17i2, xr~Np=7"3 24 v—%— (EG)
ORI MRTL onI VCFOIMEMLEU L S
2. R A LT,

gV, NERY == NEITET A L, LER
BIHEL & T,

SR ERIL, KO AW —=T2 V0V H
=i EMRIEN, EGuMT 2 8hESE THEe L,
Fra TEErEL, EesdilauTT,

TLT., 2@ORVHF—={iiEao, RN
XML T L et T2, F—%
LB s LT AT,

DL RV —{wE¥. MULTIPLE TRI-
GGER (=¥ - p U H—) EFATC £ T,

BT, ZORYVF (I EMWEN s HTETIH
REGIZ, A (THw2), D (F4454), 5 (+
Z2F4x). R (VWV==) 37 0&5Ldlk
FHOCKHWNE LIrrFirL T,

EGOH A XL, VCAOKMOMIUIMS, 4 b
R LIch, kT EZETTH, SIRE
LTVCF@ # 2 3kaskI™ (Fe) & [6l#yiz By Fir
LiT, it¥y, =29 FEMAT L 2T,

a2 ZPS-32000 413, 2 OREHTHEEED B
()it dhatHFicohnabitTT,

Ty, SHEMCNEOX—2ITEL MG
Th, =—=OiTECHL, BEIZ., 28R
DVCF., VCA, EG2'BMEL & T,

IHPYVH =t ~Ne—7"0MELEREL T
WaTH{IEIE, Gt —TFH
ot amps, W C-CRELAES b ELD
T,

flfef L, Lo a'HE,. FALG-2Tuv 5
ZEiF@giiiz, EGoEhE. = & v Fitoryme
Lo el L M ENIZEC-LTT,

PS-3200 EMZ#{EL T. XPBEOFZME L
hiG

L

eI EdGE—2- -2 T (I B

In figure 17, the watergate theory is ex-
tended to include the operation of the en-
velope generator.

When yvou play a key, a light goes on; ina
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 1s 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; thisis 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 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.

R

4

-

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

42544 —
ERESOL~LLNSEL 2T,

e EQUALIZER
Turn these knobs to boost response

at each center frequency, as
marked,
Fig. 18 EQ
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TRFDAFAF—TT. FREDREHITY  This is a seven octave-band equalizer that

PaML, ool s L TEET,
T AT 7 Pa - —OHGEHIE L
7w P FHETHESYE I L LTEE T,
125Hz ' 6 1 # # 2 =72 8KHz 2 T O .08
RO~ 2I15dBMEST 32T,

5G, DLPF. EMOHh&IL, ehfhdx—2L

ML TR LT, 2042744 —i2,
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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.
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» KEYBOARD VOLUME
BALANCE

Varigs the relative volume of the

keyboard along a slope correspond-

ing to the scale.

Fig. 20 KBD-V-BAL
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s AMPLITUDE MODULATION

SENSITIVITY
Adjusts intensity of AM modula-
tion by MG-1.
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Fig. 21 AM

Frdv—%— (MG-1) OIEFT.,

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 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 wvariation per sec-
ond) doubles between 5" and **10".
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¢ 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,

¢ PRESET VOLUME
Adjusts the volume of sound colors
to be meamorized,

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 5G-1
and SG-2).

With all other controls ar 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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¢ MODULATION BALANCE
Adjusts balance between modulat-
ing signals from MG-1 and S/H
modules,
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e MODULATION VCA

LUzed to control the level of the
signal used for modulating the
audio signal, When no such control
voltage is patched into this jack, the
modulating signal is passed through
as is,

Fig. 25 M-BAL/M-VCA
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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

brato begins after a momentary delay after

you play a note.

F7 7V —LYOodREond T, L, stepped output voltage signal for random
MG1ES "HOURLRIIFEF S 2 £ 8 WIBET  note, random cut-off frequency, and other
T effects.

M-VCAIZ, EMIVOr~n@dhks s el M-VCA lets you use an external voltage
DIzt Tay be—nTs4+, ¥4 4. signal to control the level of signals used
e — b FIE. Fo{CRNLTT, for modulation. _ Dela}red vibrato is one

Fig, 2612, % — #4100 &7 5 — | 25 example of the kinds of effgcts that can be
AThd By 4 2Tt obtained by such means. With the delayed

¢ vibrato setting shown in figure 26, the vi-
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Fig. 26 Delayed vibrato.
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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 ocutput signal will
repeat itself in regular cycles also.

SAMFLE 4 HMD

®ro v EERNE
MERCTLIe 2R 2T

¢ CLOCK FREQUENCY
Used to adjust frequency of sampl-

ing signal (determines sampling
rate).

®rav2TF7h

SH Azt fowddzdl-—2 =
DHENTT.

¢ CLOCK OUT
Provides the output signal of the
S/H clock generator.

@S - HF2}
EEMCTIET S ANRE LHEERIZELLS
HEEHATY

e S/H OUTPUT

Conwverts input voltage signal into
stepped ocutput signal.

@S HA
AFaTHCERTSES A HOHHESOX
2 3RO TE LS AD,

¢ INPUT JACK
For voltage signal to be sampled.

@F)H—oA
HBor oy 2ES (Thaw) tAVCBE
MBANTT,

® TRIGGER IN
Input ]ﬂﬂk for an external clock
signal { e ).

Fig. 27 S/H
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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 wvoltage at that level until the
next sample is taken. The regular intervals
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Fig. 28 Two graphs.
22MEF7

(every three hours in our temperature ex-
ample) are determined by the CLOCK fre
quency knob.
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With the setting shown in figure 29, you
can use the S/H to cause pitch variations.
Try 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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Fig. 29 Random notes.
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With the MG-1 waveform at the pink noise
position, you can get a random pitch ef-
fect. Try other waveforms and see what
happens.
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2-8 MODULATION GENERATOR-1 IMG-1)
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~ Crrn ey
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CEME RATOR 1

Fig. 30 MG-1

MG- 112, LFO ({E/qik iReE) LoRin, FM,
FeM, AMG FiZHlv a3l RARIERT T,
0.1Hz—~ 1 kHz @MYL  bE LSS & MEL
T,

MG-1ix, SG, DLPF, AMiZS G U N
EHENTVT, SGTREF S L FOFME
B, DLPFTIii# o—n b5 FeM%WH, £
LTAMTIiIAbvr e POy, foFry
(2=t da—na—FTHEHRTEI L)
hLTiothz T,

L Fodao
TMEREEHRTEYTITT,

e WAVEFORM SELECTOR

@MERME (0. 1Hz~ I1KHz)
TRENEEMERELZT,

¢ FREQUENCY ADJUSTMENT
{0.1Hz ~1kHz)

Freguency adjustment of modulat-
ing wave,

EERAEI o= 2AH
MG- 1 MBIEEENS. ~FLEFTHES
SEdFO0=0TEHiMmAHTYT

e EXTERNAL FREQUEMCY
CONTROL INPUT JACK

For external control (by foot pedal,

etc.) of MG-1 frequency.

SMG- | 7ok
5G. DLPF, AM T TIZARERENT
VETH, HhiisstnanBENICAVD
f=&hmERTT

e MG-1 OUT

Output jack for use when modulat-
ing sections other than the 5G,
DLPF, and AM zections (which are

already internally connected).

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.

The 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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As shown in figure 31, the PS-3010 X-Y
joy stick can be used to control modula-
tion. In this example, moving the joy stick
along the X axis controls the MG-1 fre-
quency (speed) while the Y axis controls
the M VCA, and therefore the modulation
Intensity.

The MG-1 FREQ control voltage range is
from —5V to +5V, while the MVCA con-
trol voltage range is from OV to 5V. There-
fore, movement of the joy stick below the
center point along the Y axis will not

Ba
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TUNE KBD F BALY SUSTAIN
FWM NT EXPAND §| RELEASE

JUNC
©0,@
©\0 000

feM INT

)

FMINT 5G-2 FMINT

produce any change in the MVCA. In the
example shown here, the X axis controls
MG-1 speed (vibrato speed) and the Y-axis
controls the intensity of the vibrato.
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Fig. 31 Control MG-1 and M-VCA by X-Y controller.
X-¥2x»bFa—=FTMG- I EM-VCARDFO—-NLT S,



2-9 MODULATION GENERATOR-2 (IMG-2)
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Frequency adjustment of modulat-
ing wave.
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MG-2 is not connected to other
moadules by the internal patch, Use

this output jack for patching.

The MG-2 only produces one output wave-
form, a triangle wave. This waves fre-
quency can be varied from 0.3Hz to 10Hz.
Since MG-1 is not internally connected, use
a patch cord to patch it to other modules,
You could use it as the S/H sampling
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Fig. 33 MG-2 used to modulate S/H, DLPF.
MG-2&%B\VTS.“H. DLPF~ZEML /-5

TOTAL SIGNAL MODIFIERS

"'hn—l—l_l—l

frequency, for slow modulation of the
DLPF, for PWM in the SG, and so forth.
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2-10 GENERAL ENVELOPE GENERATOR (GEG)
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« DELAY TIME

Adjusts the time that the attack is
delayed after the trigger signal
bagins.

BFFwd-FAL
FoAld - FALETERO, T LYNMEE
W|EL:T

e ATTACK TIME
Adjusts attack time after end of
delay time.
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o—-7EEArBXr R IUS(BTTS)
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¢ RELEASE TIME

Adjusts time from peak of envalope
(end of attack time) to the end of
the envelope (after the trigger signal
turns off).
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¢« 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 momentary switch.

Fig. 34 GEG
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¢ GEG OUTPUT JACKS
Threa kinds of envelope are availa-
ble.
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In the EM section, separate envelope gen
erators are provided for each of the 48
keys. In contrast, the GEG generates an
envelope signal which is used for overall
control of the P5-3200. 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 35.
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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+«S5W) or a foot switch, in which
case the trigger signal is like a switch in
that it just triggers the beginning of operat-
ion.

Figure 33 is an attempt to convey the
different relationships between the two
types of trigger signal and the envelope
produced. Figure 35 also shows how the
envelope will change depending on which
output jack you use.

Mote 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.)

50, when you use the GEG, think carefully
about the type of effect you want; then
choose your trigger signal and output jack
accordingly.
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Figures 36 through 39 show several ways
of using the GEG. In figure 36 the pitch
will go from below normal (—5V), up to
normal (0V), and then back down below
normal (—5V) again when you play a single
key.

If you use outpurt jack 1 instead of 2, you
will get the opposite effect.

In figure 37, whenever you play five or
more keys together, the pitch will rise. For
the opposite effect, you can reverse the
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 38, the
AUTO switch is off. If you turn it on, the
GEG will operate as if it was being supplied
with a voltage trigger signal instead of the
instantaneous multiple trigger (switch-
type) that it is actually getting in this case.
In other words, the GEG operation will
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Fig. 37 5th bend.
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follow the delay, attack, and release set-
tings automatically, even through the mul-
tiple trigger signal cuts off at the beginning
of the envelope.

When you use the GEG envelope to modu-
late the cut-off frequency of the DLPF,
you will get an expand-type of effect.
(Since the DLPF is a low-pass filter, you
have to turn the Fec knob down below
normal 1n this case.)

In figure 39, the momentary switch is used
to trigger the GEG to get a vibrato effect
while the button is pressed. If yvou use the
signal trigger output instead, you will get a
delayed vibrato effect (vibrato will begin a
little after you hit a key). :

If you use the same trigger as in figure 37,
you will only get the vibrato effect when
you play together the number of keys (or
more) indicated on the KBD TRIG SE-
LECT knob setting.

SG-1 5G-2
WAVEFORMBWAVE F ORM

GEG

u

TFMINT SG-2FMINTY fcMCINT

(5 O o =
lgcocool ¢ | loopogl

PS-3010
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TRF~SF

WAVEFORMEWAVEFORM

SG-2 I

e e e
GEG
DELAY

5

ATTACK

RELEASE

H.H-: THIG . 4
SELECT  MOMENTARY P5-3010

Fig. 39 Momentary vibrato.
TEAXFN—ETZF—}



2-11 VOLTAGE PROCESSORS (VP)

ML= - JOvY—

Fig. 40 VP

Fig. 41-A "Voltage lens’ example of VP operation.
VPER"BEDHBR A H 2"

PS5 (POLYPHONIC SYNTHESIZER) =V —

&

2.

FLF, MS (MONOPHONIC SYNTHE.-

SIZER) + " —Zi:fLdd i 5 =2 4+ ORI,
2 bo—nBlEd -5V~ +5VORBT., x5
a—nEFarsbo—nT25L3008aNnT

i'r¢.

THd 6, 20X bzt 5 Hmtted
LT, LT EVLRLU I LTSRS

Te

HnF—32 s ot oet—(g, -5V —+5VIL
®VivF-A ¢ LIMITER A
ANBMEN+SVOBOHNRECMELE  Adjusts output voltage when input
T voltage is +5Y,
®Yiv¥y—B ® LIMITERB
ANBEH—SVOSOHNBESEEL L Adjusts output voltage when input
k] voltage is =5V,
@VPF I e VP OUTPUT JACKS
Egs—A-Blzl->TE{LRELsHREEH
RERTYT,
OVP-2 A hEH e VpP-2 INPUT SWITCH
VP-1EBLADBRETVP-2EBFEE S Used to operate VP-2 with the same
BORA o FTT, input voltage used for VP-1.
* STANDARD PHON J
@2PE— Zry 2 AN INPUT ONE  JACK
My FTYRAOTSINEHOANTT, Input for patch cord.
@3t a—F—DINAS « DIN INPUT
7y b2 b0=5=(PS-300)MAMNA Input jack for foot controller
hTT. (PS-3040) DIN plug.
VP
0
WP OIN VP QUT
MODULE @@ p(O)—— )| MODULE /3
aQUT AN
-5 + &
LIMITER A
- +5
LIMITER B
+ 5V -+ 5V

0V

-0V
MODULEa |\ zo7
OUTPUT L W 1 sy
+ 5V +5V
MODULE &
QUTPUT
0V~ 0wV

I —

-3V

+2.5V(LIMITER A)
+ | V(LIMITER B}

MODULE £
INPUT

MODULE }3
INPUT

O — | V(LIMITER B)

— 3 V{LIMITER A)
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Fig. 41iz. VP¥# > @ “HIEO M A H 4" L # 1
RGOARDMELEML TA L LT,

SLIZVPIRADD S LB S LT - i
i, — 4.5V AHINTCAHREC LT 27
OT. VPO hIE, Vi S—BTHME, V3
o R—ATEPMES T 28 RIENE L THHTS
1T,

LIMITER

+5V

OUTPUT
o
<

Wil 2ol he#SCOPWMIZ Ao F w21
U, VieoZ—ABT "naferiamizEtT s
StbTE2T,

Fig. 421, 7w b bo—5—-P5-3040 ¥

Mo THWEPRLFTarbo—-nLTeaMTT,
FEVTTOT,
= ELTvzT.

VCA2Z Oz bo—nA iz, 0-
VP- 1 zAarA=+5, B
VPG #VCAORI-SGHDLPF, M-VCA I
FOarbe—nizlval 3 T33T.

LIMITER

SETTING 3

oV + 5v

INPUT

Fig. 41-B VP operation.
VPO ENME

TEMP ADJ

=

TOer M

-

TOTAL SIGMAL MODIFIERS

ATTACK
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HBD TR
SELECT

MI:IM NTARY

PS-3010

KELEASE

We designed the Korg PS and MS synthe-
sizer series so that any module can be con-
trolled by a voltage within the range of
—5V~4+5V.

This standardization gives you greater flexi-
bility and more precise control over
synthesiser operation.

The voltage processors take the —5~+5V
output signal from some control voltage
source and change its range and phase. As
shown in figure 41, they act like a lens and
change the way the voltage looks in accord-
ance with the limiter (A and B) settings.
When no input is connected to one of the
VP's, it operates as if it has a —4.5V input.
So you can use it as a fixed voltage source;
for rough adjustment of output voltage,
use limiter B; for fine adjustment, use
limiter A.

For example, if you connect a VP output
to the SG section PWM input, you can use
limiters A and B to control pulse width.
Figure 42 shows how to use the PS-3040 to
control volume. Since the VCA-2 control
voltage input is 0~+5V, VP-1 knob A is set
to +5 and knob B is set to 0. The VP
output could also be connected to the SG,
DLPF, and MVCA, besides the VCA,

Illl RG 200ONE Snmesizer

DDDDDC}DD

EEEEEN

O OO0 00 00 O0

oo

REMQOTE CONTROL -
r_ PROG BOP o D

MP POWER

5-O

Fig. 42



2-12 ADDING AMPLIFIER (ADD-AMP)
PF27T - PT

W PR P o eriered FTF 4T 2N, MRS (DC 2 %4 The adding amp is used like a mixer. Since
2t ol o o] £ CKTIAXLL) -) TF. it can handle all signals, including DC, you
2 SRS MG-1LGCEGOMN TIEOmixs Ly can use it to add MG-1 and GEG output
i e DA fiomEe L b . 4. masnrg; voltages. The inverted phase output and
Ef) = S R A TG L IS A JIIN00 2 4% & T amplifier capabilities are also very useful.

OGS 2 Y —TT.

ACCENG ANPLIRER

@17, 2L<axto-n e INPUT 1, 2, LEVEL

FFq4wd -Frimidisrwfarto-—
TF, L=z L RBsanAHHME
(., 12izungE¥

CONTROL
The adding amp's mixing controls,
Maximum output iz double the

FhFRAOA NG e v Py FrTFant input,

LB (RIMIIZ IR 5 . IN2IZI2 -5V A

Fh¥hrihshTwz T

@77t e OUT

LS rbtA=RIZ 2T iFirrTah Provides the mixed output signal,

rHiESoHhTT

OA =TTy e« INVERSE OUT

ANEENT SR, TAF2A0EREEL Provides an output signal of in-

-, verted phase polarity from the
input,

17wkl 2 e INPUT 1, 2.

PHFY—~DANTT, MRS & HME

Input jacks for the signals to be
B TT~TORED i Fi-»HaETT.

mixed., Any type of signal can be

uged, from DC. to audic fre-
quencies,
Fig. 43 ADD-AMP
2-13 JUNCTION (JUNC)

Jv023al

¢ [ [

'-.;: .1J.IIII.-J..J..I'I:!

Rl

j -!-' )

@ iSL-Srroiay e JUNCTION

—anfihelignAih gt a-nol

Use these jacks when vou want to
Mg e TT,

use one output for a number of
inputs.

Fig. 44 JUNC



2-14 @DIRECT VOLUME (D-VOL) 97U 7k - RJa—L
OPHONE VOLUME (P-VOL) \YRkDA—=2 - RJa—L
OFINAL VOLUME (F-VOL) U= - RJa—L

= -
. e e P PR X “i =g B
N Wl P [ ? AT AL k| } . 4
o oy g e SRLSUECE ] [ | |
B ] a0 T L ;
p -

L

¥ loooceee

s 0K N

| Bty
—g 1]

i
1o,
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L ) 5
T
:
[

5

®FAL2rH)a—-4
EMBZEOnHDL~L&10% L 2T,

¢« DIRECT VOLUME
Adjusts output level from EM,

@7 7x—rHa—4L
~y FZ2r—OFR+AEL T,

¢ HEADPHOME VOLUME
Adjusts headphone valurme level,

¥4 L2 EH
{2 rHOHDTT

e DIRECT OUTPUT
Provides direct output signal.

@7+—HH
~u F7a—>MBOHDTT

¢ HEADPHONE OUTPUT
FPlug stereo headphones into this
jack.

Fig. 45 D-VOL/P-VOL

BFrAFld) a—i
BydHhoERLEELLIT.

¢ FINAL VOLUME
Adjusts final output level,

8774 FHD
EEESoREHHTT.

e FINAL OUTPUT
Provides final audio output signal.

Fig. 46 F-VOL

A4 v zb 7T URi2 PS-32000SG-DLPF-EM  The direct out signal is the synthesized
st TToms - om T+, EQuUALIZER  audio signal formed in the SG, DLPF, and
% AMPLITUDE MODULATOR-ENSEMBLE7 ~ EM modules; it is not affected by the

E oMU st LT L & F equalizer, amplitude modulator, ensemble,  diagram.
: il 1 o

~and so forth.
. PrA+FrnT okl L iz 2eh TN

BT L EUHRE VRO EBEILLTEE T,

A 3-dimensional stereo-like image can be
obtained by 2-channel reproduction using

N

the final out signal for one channel, and
the direct out signal for the other channel.
One way of doing this is shown in the

Q|00
P5-3200

—
FINAL QUT O
DIRECT QUTO

]

Final out signal with ensemble, etc.
Fig. 47 TP TNEEODNROS S E

QIO
]

Direct out signal
F4L2+H



2-15 REMOTE CONTROL (REMO-CON)
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Fig. 48 REMO-CON

@P5-3200MD V2= b3 bu—5—(PS
3060) FMv-THMEKEL VENI{IRT 7025 4
PRIKTE2:T. s Sa>rbo—niiEe K
osidn I hEE3 8OV - & o
himasnTe-3¥.
PS-3060i2, RV Z7x=+% « ¥—H-—-IFPS

WD LIzt wF 42 TaiTOT, 3612,
Mt 2 s T 2 T, (Fig. 49)

'® Using the PS-3060 remote control unit,
which can be placed on top of the PS-3100
keyboard, you can select memories while
playing the keyboard at another location.
The eight remote jacks may be connected
to various modules on the control panel, so
that X-Y controller and other keyboard
functions can still be used. (Fig. 49)

@60PI* o ¥ —
PS-300AG Y E—-Ftarta—-RAAT
¥

e GOP CONMNECTOR
Remote control input exclusively
for the PS-3080.

@E0POF 2 ¥ —
P5-3060 * ¥ML RS . X- Y20 —-F
—MCVHIGEEXNHT v w2 TT

¢ REMOTE JACKS

When the PS-3060 iz connected,
these jacks provide control voltage
outputs from the X-% jov stick, for
example,

Fig. 49

OPROGRAN REMOTE CONTROL UNIT PS-3060 (Optional)

JO0754L- 1 JE—K-2>0—>—P S-3060(BI5%)

T LE
i [ 8 1 [ T ] i [ g =] n A

PR

(!

Ya¥so-tLoy—=(1~18)

PROGRAM SELECTOR (1~16)

ety b EXA wF

e CANCEL/SET SWITCH

Fig. 50 P5-3060 l

SVE=FZyrrr(1 ~8)
¢« REMOTE JACKS (1~8)

(L)@ 7 0 Lt 2k X16, Fyrtn,”
o b 1@V E—F ¥y 8@WETE:
STOUW) x61(H) x104({ C )om@® R Lt © 2 kg@FH 5
. B0PaFf Fraa—F

Specifications: Program select x 16; Can-
cel/Set x 1; Remote Jacks x 8; Dimensions:
579(W) x 61(H) x 104(D)mm; Weight:
2kg; Accessories: 60P connector,



¢ USING THE PS-3060
P S-3060D{ERDIE

1) dE#E ik 1) Connections
PS 32004004 W h £+, iV e~  Turn off the power on the PS-3200 while
Qv b @A rSsERIETLTE0P 2~ F4  connecting the 60P cord from the PS-3060,
AL T 1A, The connector socket is behind the protec-
__REMDTE CONTROL tive cover on the front panel.
PROG

© ©
© O
© ©
© O

“n“ﬁ REMOTE CONTROLLER PS5 3060 1‘1

REMOTE JACKS

CANCE! o L
SET L & & & 2

00000000 |

=

2) Fusrsateri—ik, PS3200404kD7 2) The 16 program select buttons are used
oS — b lbEls. 1-162TO7 035244  just like those on the PS-3200 itself. When

o @ @ REMOTE CONTROL BATT

(:D ATTACK Ir’_‘_PF‘U-'i &OP fo) O
RE MOTE

. @ MP POWER

@1.1‘-" _

Fig. 51 ST B A T, Ear bt b A A you press the Cancel/Set button, the actual
UL A e F Al b AR T b fr-:;nt panel settings will determine the tone
color,
Szt b 4
LERHGELD S 1 ) Outputs from the keyboard or other ex-
Lods 7] = o & ey Ap 1 Lz L el 5 .
Slo Vs b2y 233, PS5 3060 L 1S 3200 rernal control units can be patched into the
LHRSOPREY v 2 2 TT, eight remote jacks, from where they will be
Fig. 5212 PS 30100 % =2 > b v —#iilii(C sent on to the PS-3200 through the 60P
VIidPS 3060% 8L TPS A~ hLTHL cable. An L}:amplc of this is shown in
T figure 52.
E— p w2t oL stV Fonp Figure 52, PS-3010 keyboard control volt-
G 2 b L Tafliee {705 e, age outputs connected to remote control
unit PS-3060 remote jacks.
TEMP ADJ B SG-1 1 SG-2 | DLPF | EM EQ TOTAL SIGNAL MODIFIERS PROGRMMABLE
1 02 [fnironduaicidn] i | s | po | 2o | IRORE POPHONC SynHesizer
3 - " PROG
©©8 OO|E ezazetes
" f.' 5 _
At b= TOO000C
.':r;@ @ @ @-
# E’E O 000 0 0 Dﬁ Dﬁ
o . : 1% '_. g . ADDAMP Wl 9 1011 12 13 14 | |
1 IH.EE il SUSTAIN S H rIEN] (112 ]
@ @ )| | HEEN
_ _ SN

RELEASE B ,_O

TURE TFr.-lr-..T i:."' M INT

DO @@@]

The S BAUIL

n SELECT  MOMENTARY PS.3010




2-16 60P CONNECTOR AND POWER SUPPLY
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Fig. 53

OREZA »F ¢ POWER SWITCH

@60PI2 25— e GOP CONMNECTOR
F—H—FRRY T 3w« le—r et For connecting the PS-3010 key-
UEDREBERERVT S LOOANTT baord or other device used to
(2L B Y= NV ey aT “play” the synthesizer, The 48 trig-
i) Ll ger signals are of the 15V type.
ORBa—-F-a2r9— ¢ POWER CORD SOCKET

BEI—-FEERYI-wOasxda2—-T%F For the power cord.

AR 0PI—RIE. BHYTBEEWOTHSEE Caution: Always turn off power on both
BLELTIEEL, units before connecting or disconnecting
60P connector.

e 60P CONNECTION CABLE PS-3001

60 PEER I — =P S-3001

PS-3200 £ PS-3010.P5-3060 & ¥ &4kt + 5  For connecting the PS-3200 with the

O =z—FTT,

PS-3010, and PS-3060, etc.

@G0P®EKRI — FPS5-3001
@ GOP CONNECTION CABLE
PS-3001

[ N-ER- N o
BPO—FMiEARLIL, #T_NHS o0
F2REPBERTHLTOHEEG, ¥FLTH
ik, 702 LT (a0

* LOCK BUTTON.

Press this button when plugging or
unplugging the G0F connector. Be
sure it is locked after plugging in.

SFELF—2ELP 57—
ACREREONEL2a3—T7%, o vHEE

METEHEFE{Faw, FhpfatHiila
*»THERT L NFTROER YN 2 T
T S TER CERELMFAC

¢ VOLTAGE SELECTOR
Must be at the setting that matches
the AC power supply voltage. |f

vou plug the synthesizer into a wall
socket of a different voltage rating
from the setting of the wvoltage
selector, it will result in the synthe-
sizer becoming inoperable,




OPOLYPHONIC KEYBOARD PS-3010

MIT7A WD - —7R—KPS-3010

AL
{ ¥
W

N B N E N K

Lo G W T

@F—H—=F--bFYH=-F2}t
FIIGEGEMFEH L0, F—H—F§]
M-LayH i YESOHATT. UH.
TRIG OUT [(.KBD TRIGGER SELECT@
YTIRLEST., PUHN—EBEHAT S
HOITANERRT S ENFTRIT, 21
SINGLE QUT i+ —%&RLTSMEY N
—0OMEY, MULTIPLE QUT i3+ — %49
THICFY A=A HALIET,

¢ KEYBOARD TRIGGER OUT
Mainly used for GEG operation to
control timing. The TRIG output
lats you choose the number of keys
that must be pressed together 1o
obtain a trigger signal. The SIN
(single) output produces a con-
tinuous (voltage-type) trigger signal
while a key is depressed. The MUL
{multiple trigger) generates a short
pulse-type signal at the momeant the
key is first depressed.

BEFAF -2 wF-F7}
JYW=Z @ ET=}F » T ba=—ILGEGH
FUH=FLT, $SERN-CERETAZZAS »
FHATYT.

 SLIDE SWITCH OUT

Can be used for remote control
release switching, GEG triggering,
and the like,

QE—AF) =24y F(M-SW) -7}
GEGNTZaTNh - b WH—ELT, £12Y
AL By 22A0AF—F - 24 FELT
L. BATASZRA wFHNTYT

s MOMENTARY SWITCH

(M -SW) _
Can be used to manually trigger
GEG or start operation of axternal
unit (sequencer, rhythm machine,
etc. ).

SEIP %2 & —
e BGOP CONNECTOR

SEIPERERS 7

BIPI—FMBRYREEUEE, 5T

fﬁﬂLiT,

e« G60P CONNECTION INDICA-
TOR

This lamp turns on when the &0P
connector is properly connected.

Fig. 56

PX-YTIEa—%F—

| EOLA—TEB-R-=20HHIRE
& BT brO0=0TaiT, MAETX
BTEF -~-F, YWTET5—+ - F
TrE, —EOIETESIC, 23 FO0—ALT
& ENERETYT,

e X-¥Y MANIPULATOR

This single stick gives vou simul-
taneous, vet independent, control
of two output voltages. For exam-
ple, you can use the X-axis for
pitch bending, and use the Y-axis
for vibrato depth control.




3. SOUND SYNTHESIS

SORIS

3-1 THINKING ABOUT SOUND SYNTHESIS SEOD3Z AN

OFT. SRLESLTDEE. BRIICHORT
Do
HEFESTRLEIIETENS, 2T 208D
EDLHS LGP, e, fTHz o,
EDrsisietaosds, 121 2EENCS
MLLUINIEZ Y 28A,

ELTZDrH, SLES LT AR P/ E
FRZoMT aLihiX, EhofevH4q4HF
— @G FTH I TTEHR T L 2T 24
A

SDEILHOFREBMITTONEETSE S
L3z Lai:miz, HEI LU A VAL TP s,
SORMEMAT TOEELMODPTHN T 286
Fo2ir2 L2,

N

ORBOEEMICL T, ABEEILTERD ITHE

L&D

BROROD "o, M, Mo, BE—0" L
fiz "o L 2" O2HNOFOMY
beTT, $F "Ho" L "#—>»" OBFEOH

ML TALILE S,
2oQFHHGHUIZIHLH S MIE, FROT(E

(m~a—7" LOERTT. " Tl
W DBEREREMIA M (. "ol o (ZDESERSEIATRID
GIERTCCHbET. RO LG ILERK
CEl A 2 2—=7EIEL T2 Ldthdb T,
Ti,. FEOLBICRZEITLLI? "He" b
o UL AME LN T T, BFHROFL
"y ¥, Foy F—" I LA
MELT, KisOEEI->» & LI,

First analyse the sound you want to
svnthesize.

Ask vourself: 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 ecar, 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.

® Let'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.)
The ume signal 15 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 mar-
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.

H:ﬁ':,r“ ":F':_.I“ “ﬂ:':.'“ ..ﬁ_}n
Short  sound Long sound
L T g
- 1 sec e 1 > 1sec —spe—_ " .
o "y LW RCEELTVS

Although the sound
15 not sustained, it
takes longer to decay.

Fig. 57 Time signal envelope.
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® a““rounded” sound:

The sound has few upper harmonics;ltis a
simple sound similar to a sine wave,

If it is not a sine wave the Fc¢ (cutoff
frequency) must be rather low.

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

TEMP ADJ | 5G- ala-2
1 5G 2 [WAVEFORMEWAVEFOR

SCALE

O

TUMNE IKEI}FEULL SUSTAIN

|00

o EXPAND | RELEASE

:wim INT

PEAK DECAY

® The time parameters of the first
short tone:

The DECAY TIME 1s relatvely short.

The 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,

TOTAL SIGNAL MODIFIERS

ENSEMBLE 0 WL

TF‘d INT 56 .EF!-'II"vIT

OO OO

RED TG

SELECT  MOMENTARY

PS-3010

RELEASE

AUTD

000|0 © © B
o 0looolo o @@@@@@@I

@ES i

BBOTHroiadrss—7B0" A" (440H2)
& RECE>C IBTRL. aEBIZ2
F=FERTAT(BROHZ) EHAHADE T
ZUTT 4 12380,

Fig. 58

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 vou have set the controls, it
is a simple matter to strike the keys at the
proper intervals and recreate the time sig-
nal.

PROGRMM A LE
POLYPHONIC SYNTHESIZER

o o} D

tf 14 16

BATT
P
o o)

MP  POWER

8-O

'DDD

.‘jj

* TIME SIGNAL

The third octave "A" (440Hz) is
played in a staccato manner three
times at one second intervals. On
the fourth second, "A" is played
one octave higher (B80Hz) and held
until it fades away.



3-2 SIGNAL FLOW {E5DARn

Fig.591%. PS-330000 Wit &=, B#ATY  In figure 59, the fat arrows indicate the

(EEIDRNE—T, BLTHO LT, sound signal flow; the thin arrows indicate
EE S a—nMOMES ML, +t4 FT#  the control signal flow (voltage). Study the
DT THEYTE8L512LT (a0, relationships between the signals; it will
make your interaction with the synthesizer
smoother.
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3-3 THE BASIC ELEMENTS OF SOUND SYNTHESIS S{EFODEAZRSR

o ¥ ® Waveforms
s cTwS iR, HEYONEAL watigr. The waveforms talked about here are the

2 A E—THES NS LR ORAEED - LT unfiltered simple waveforms that form the
5 basis of sound synthesis.

TR — B i P AR —DRETHF A LT
/\ 1 I 7 R

ke thod v F,

Triangle 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. 1t has a soft rounded tone color

which makes it appropriate for such sounds
as a flute, piccolo, or organ.

) B O E o B e G LT AT B T 4 e =)
Bl aatk (. LGEDE L W F D T elhE L RE,

Sawtooth 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.

SR 1) s T G N LY S LR L 1ok

Rectangle (1:1) Since this waveform does not contain even
harmonic elements, the sound quality 15 on
the heavy, dull side.

Rectangle (1:2) Since the third harmonic element is
missing, the tone color of this waveform
has more upper harmonic components than
the 1:1 REC waveform.

TV :9) MR IR IR, X355 LICHA,

Pulse (1:9) Since this waveform is very rich in upper
harmonic components, the tone color is
very bright and sparkling.

INILAZTBE MG-2% 122 hoin AR £ BILZ ¥ T, 2=V
(3:7m?;5) B eh ez, VPT a2 ahoco e
TEZLHITEEF 2a—F 4 —ted' o[ EDikE,

S AW I\

REC L E}E'rﬁ{"l s E) 3OMEMMTRAY L (. 11 1 OMmEEC ks
TR, PR EHOFE,

PUL |-l

Pulse Width Modulation (3:7~7:3) MG2 (and other inputs) may be used to

modulate the pulse width of this wave-
form. Pulse width may be varied by VP2 to
obtain a variety of effects such as two
instruments playing in unison.




QEXPAND IxRA/\ZVEOWMR

TH A KL, EMTlE Sz >~ —7 In the expand effect, the envelope pro-

TFeh" 8+ 2 2h BT, WHBPHRFL FO L
FREECHFEYEET ALY N EES
BT He- £ T,

y J

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.

Vol.

Key —

ON OFF
I AN FORREE S EEF
Proportional toexpand setting

—i{

ON-1— :

Key-

OFFL{---—- -.

|
Fc MEXTE1l
Fc setting

Fe

Fig. 60 The EXPAND of woodwind instrument.
FERBOTFAALF

PEAKIZ L > TFeM AT 200 d - 2 &
FUIZEEL 2T, HE 0 Fedt Wb+ 5 L JEBE K
HHIELBHOETOT, HHNMOHTIZIL
FEL T 2,

When using expand, the PEAK setting will
affect the amount of Fe vanation. If the Fe
changes too much too fast, the effect will
be an “unreal” sound. So use the PEAK
knob carefully when vou synthesize ordi-
nary instrumental sounds.

Vol.

ON OFF

OF F14

Fg

Fig. 61 The EXPAND of electric piano.
ILZ Yy  EF/OIERNE

T s ROHEOL S LMETFOMSG, =5 A7
PRI LD Fido 3 b3, A LRGN
LAY iT g TH, PEAKA S 8is
k. B FOMBELY BRI L 2 TaT., e
LIDECAY TIMEX bRis- {2 2 2.

TH+d 6, § TEXPANDLE PEAK®E Sl L T4
HDECAY TIMEZiE® T {178,

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.

If vou set the PEAK too high, the decay
will sound shorter than you would expect
from the DECAY knob setting.

Therefore, vou should adjust the decay set-
ting after vou choose yvour expand and
peak settings.
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® Important points when patching
with the PS-3200
In the PS-3200, the internal patch connects
some modules together, but other modules
are independent and provided with input
and cutput 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, 5Vp-p,  .asn ., ctcl)
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 plug itintoa -0 (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 1s 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 marterials.

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 an
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 vou
follow the steps below when thinking
about setting up a patch, you have a rea-
sonable chance of getting the effect you
want.

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
sclected.

If you want the synthesizer to work for
yvou 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 ecasier when
vou get around to synthesizing a really
complex sound.
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EX.1 FoL7 - -ETS—hZ82586

@ o @R
a WA OIMMERDTET &, SGOFM
b MBI EBIET 5. Cmomomomd o, MG- 1
e MMM LA OREET S MG-1 LEVEL
d TR AT ANMAREMIEH L, (—— Yo "KBD TRIG+GEG

Example 1. Delayed vibrato.

1. Analysis. 2. Selection.
a, The frequency of the sound changes. ........... SGFM
b. It changes in regular cycles. ... e MG-1
¢. The amount of cyclic variation also :.h:mgt-; veee. MG-1 LEVEL
d. The begining of the effect is delayed o -
after a key isplayed. ... i, KBD TRIG + GEG
@ #au
3. Set-up S G
‘ Fis /
M ODULATI NG
SIGNAL
VCA |= MG- |
sl | Cevel
GEG B
l TRIGGER SIGNAL KBD Fig. 62 Delayed vibrato block diagram.
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EX.2 FRTETS—hDORELEBRZINO-ILTDES

@ o 2 EiR
a WA OMEEAELT B, "SGAOFM
b IRAMI B T B, oo MG-1
e MMMl olkeB{bd e s, s MG- 1 LEVEL
d eI 5, s DLPFOFeM
e FRHTELIE D, -orrvveermnsinns X-Y=7=¥ar—5H—

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

1. Analysis 2. Selection,
a. The frequency of the sound changes. ............... SG FM
b. It changes in regular cycles, ... MG-1
¢. You change the amount of cyclic variation. ... MG-1 LEVEL
d. You change the tone color. ..o DLPF FeM
e. You control the changes by hand. .................. X-Y manipulator
@ sxx
3. Set-up S G DLPF
Fid l' FcM
MODULAT ION CONTROL
MG- | ——= VCA SIGNAL VOLTAGE
X OUT
CONTROL VOLTAGE XY
¥ OOuUT MANIPULATOR

Fig. 64 Block diagram of manual

control of both tone color
and vibrato depth.
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@ IR @ iR
8 WOV EDEBL S, oo, ATTACK TIME
b OB T R B oerrrnrnrninnrarsie et R*SW
e T IET A B oevrrrerrrririmiiasiaiet s e, X-¥Y ot al—F—

Example 3. Manual control of volume change (envelope).

1. Analysis.
a. You change the attack time,

b. You change the release time. ........ccoovvecvernene.
c. You control the changes by hand. ...

S A TRIG
3. Set-up SIGNAL
——— EM
RELEASE
SWITCH

M-SW

Fig. 66

TEMF ADJ
] F:

2. Selection.
Arttack time

. RSW
X-Y manipulator
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VOLTAGE
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X.0uT
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Fig. 67
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EX4 ATYFTITIVvHIREDITDES

@ AR @ 8EiR
8 EoF @b a,_ o M
b BSEERO B ET &, (7 Jeeiieii S/H
e TPATZA FBTE, (7)) coreiriiiiiiiiiiinniains - GEG
d WLﬂf??i’fﬂ-'.ﬁ'b .................................. N = s F A

Example 4. Glissando controlled by a switch.

1. Analysis.

a, The pitch changes, ...
b. It changes in steps. ..o,
c. It rises step by step.
d. The effect is switched on by a button. .................
@ 811
3. Set-up. S Q0
Fid
MODULATI NG
SIGHAL
ENVELOPE
s /H | SIGNAL

2. Selection.

FM
S/H
GEG

Momentary switch

TEMP ADJ §  5G-1 1
561 5G-2 [IWAVEF

SCALE

GEG

TRIGGER

Fig. 68 Block diagram of switch
control of glissando.
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4. PS-3200 AND THE PS-SERIES

PS-3200&£PSY/IJ—X

4-1 SPECIFICATIONS ft #&

e (eretitf—a=spPerrtniisfr=taxiira sy
=Fam (BG4 2}, Flrotmdvb s T Ve b= 12, E80A,
ML PW) A 2 2= RI16 .8 .4.2' ), Fa—= 7 (SG2).
PWMEE(SG1+2). PWMAE—FI(SG1+2), MEFMEE (S
Gl+2)  EFMESAf>F(SC1+2) FMEREE 2 {+F(5
Gl+2). HEFMERSE (SG1+2) HEFME SR (SG2).
b=ZnFMAR, Ar—nTRAAN.PWMAN.FMA HISG2)
B FInF B=riB s Py f= bt 7 EEEE, =
ME ¥—H—F -7 4n2— 0302 282, 0F, HEFMS
. A EFeMEM R {oF AEFMEE . FeMA he xonio—
TEFPTAT =T R F AL Ty AFdn, FAFirv~in,
P—a i fe A-THEa2 bo=mnilh, V) =xx4d,%
Ahedad{+="[125 250, 500, 1K, 2K. 4K, 8K
fHe® b= s e b s By P T | =t ol g o o 0 €

SPECIFICATIONS <€SYNTHESIZER
UNITZ e SIGNAL GENERATORS- 1:
Temperament Adjust x 12, Waveform ( A.

M, PWM, PW), Scale (16°, 8', 4°, 2°), Scale
Modulation Input, PWM Input ® SIGNAL
GENERATORS-2: Temperament Adjust x
12, Waveform { A. N, PWM, PW, OFF),
Scale (16°, 8, 4', 2"), Fine Tuning (£100
Cents), External FM Intensity, FM Input,
Scale Modulation Input, PWM Input e
5G-1+2 TOTAL CONTROL: Total Tuning
(100 Cents), PWM Speed, PWM Intensity,
Internal FM Intensity, External FM Switch,
External FM Reverse Switch, External FM
Intensity, FM Input ® DYNAMIC LOW-
PASS FILTERS: Cut-off Frequency, Peak,
Keyboard Filter Balance, Expand, Internal

FcM Intensity, External FecM Switch,
External FcM Intensity, FeM Input e
ENVELOPE MODIFIERS: Attack Time,

Decay Time, Sustain Level, Release Time,
A.T Control Input, Release Switch Input e
EQUALIZER (125, 250, 500, 1k, 2k, 4k,

P22 AMME (0~ 200% ), T 2o Pn-¥a"n, 70y ko iille=
& VCAL 204070 T ol sh—al ! Foor B ERES,
FFRR e, Foer S r=02=S5/HAN.SH D, U
=Ah. Foxri RS av—1gl s Frdoe— =1 EELA,
AN e 27 4% e 41 2420) BSOS . 10tk B4 &7
== HEENEa o= A h MGl he®a1—2y
FYVCA  BEY ab=pl s S 2S5/ H=-MG1) . VCAZ Y b=

nA e av—pl s Fr A= =2 RN ) i B,

Bk o == MG2H h# & 2d S e 2 i =T 24
b e Y e Al TR B W= S L d—=bR g
. I —=A =2 = h=xledrFr=4 - Fanad
=NV sy Hemp Vi B VP2A Dt b B Rl i
A, 2rbo=3=(DINVA D VP8 TF - #FT o7l
wl 2, ANLZACAR D ACARKER hefYa—a  Fiv o,

8 k/Hz) ® TOTAL SIGNAL MODIFIERS:
Keyboard Volume Balance, AM Intensity
{0~200%), Ensemble Depth, Preset Volume,
VCA-1 Control Input, VCA-2 Control
Switch ® SAMPLE & HOLD: Clock Fre-
quency, Synchro Switch, Clock Indicator,
S/H Input, S/H Output, Trigger Input, Clock
Output ® MODULATION GENERATOR-1:
Waveform ( A, M. L [U.Pink Noise, White
Moise), Frequency, Frequency Indicator,
Frequency Control Input, MG-1 Output
o MODULATION VCA: Modulation Balance
(5/H~MG-1), VCA Control Input ® MODU.
LATION GENERATORS-2 ( A ) : Fre-
quency, Frequency Indicator, MG-2 Qutput
¢ GENERAL ENVELOPE GENERATOR:
Delay Time, Attack Time, Release Time,
Auto Switch, Trigger Inputs x 2, Envelope
Outputsx 3 ® VOLTAGE PROCESSERSx 2:
Limiter A, Limiter B, VF-2 Input Selector,
Voltage Inputs x 2, Controller Inputsx 2 VP
Output ® ADDING AMPLIFIERS: Level-1,
2, Input-1, 2, A.A Output, A.A Reverse

th= X, Fritn, @i P -Tob i frob =, 7
Fr{FaFriT—azsieTor dhll =16, Frrtalteh B
{b A%V =-TaF 2 ial Ao F a7 V= A 0 iir=0— 1%
By =2 eV g=Fa ko= 7O F T L R F b, BE—p
PP Ve 0= (A h) FEr ANIKD,
FTHrol HIOKQed »E—Fra(lh) BFar—iai s
i HIK Q. b i 2, 5K Q. ~oFik— i H2000e £ D
P e ==, BB R F, 577 R34 78—,
MR MR 100V, 11TV, 220V, 240V) @ 88 < i 9200 W <44 5(H)
SIS e @ B 30kg o S ot F 3 —F =50em X4, lm X
2ARH 2=, il o—F=3m ] oK 100V 50/60Hz, 22V~
FOFFear=ERRIRIXE IV N0 E W

@ e ow R 3]

Output ® VOLUME: Direct, Headphone,
Final ® SIGNAL OUTPUT: Direct, Head-
phone, Final €PROGRAMMER UNITS®
¢ PROGRAM: 1~16, Cancel/Set, Write,
Memory Protection Switch, Battery Indica-
tor, Backup Battery Case ® REMOTE CON-
TROL: Program Select, Remote Jacks x 8,
60P Jack ¢ IMPEDANCE (Input): Digital
Input 1 k£, Analog Input 10k ¢ IMPED-
ANCE (Output): Modulation Signal Output
1 kf2, Signal Output 2.5k, Headphone
Output 2008  OTHERS: 60P Jack (Key-
board), Power Switch, Lamp, Power Con-
nector, Power Selector (100V, 117V, 220V,
240V) ® DIMENSIONS: 920(W) x445(H) x
345(D)mm e WEIGHT: 30kg e ACCES-
SORIES: Patch Cords = 50cmx 4, 1m x 2,
Connection Cord, AC Cord = 3Imx 1 ®
POWER CONSUMPTION: Voltage (Local
Voltage, 50/60 Hz), Memory Protection =
Dry Battery (AM-3 x 2, 3V), Wattage (55W)
® Junction 2 x 3 line
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5. CAU'I'ION

1 EFDER

5-1 CAUTION WHEN SETTING UP A PATCH /\wF - D—20I2DN\T

BT EOREEZEADMKFICOTENTIIEEL,

2R LOFEADEF IR ENENREREL N
A THO 2T, W EELRECMREL
T fofr o, RICOsiafpiiiEzET AL S
TR L 2T,
FEORSEMS TAR I = vEIO-IL
EDETDIWSIRE. ADTE—F A 10K
BlEDIA=wkEIEBREEL,

B mm—— o

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

If you connect a control voltage signal
from this unit to an input on another unir,
make sure the input impedance of the
other unit is higher than 10kohm.

ZRBALENDOTVE—T A

Output impedance:

HhA =72
Input impedance — Analog inputs: 7+ o A% 10kQ LUF more than 10kohm.
Digital inputs: ¥& 7 LAN

Impedance of inputs and outputs used for modulation.

102 kL F less than 1kohm.

1 KQ LF less than 1 kohm.

5-2 60P CONNECTOR CAUTION 60PORTIY—IZDNT

6 O PIwwlIZlE KORG PSS/ )—ADP I
HU—LRARERLELNTIEELY,
GOPIERE o — F&idT 5 L 312, £V &4, ¥
Mi= o b 02, SEiEPU - Th GIEREL T {17
r= L

Do not use the 60P jack for connections
with anything except PS-series units and
accessories. Feel free to contact our techni-
cal staff about the use of these connections.
Always turn off the power of both units
before making a 60P connection or unplug-

ging a 60P plug.

O®TROUBLESHOOTING TfE0DF w7l

Fi—, BCPREWHNLE LS LRERYD SIBNIC
2, 2T/ —=n--tovF 42y b LIS
AT. SMBAAOF =2 v 22T -2T {8,

MG-1, MG-2, GEG, VP, S/H% ¥ @MODULA-
TION{fS % %L L. SGIZiER L T. RO
ELTF2uZ LTI B,

If 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.

To test operation of modulation signal
generators and processors such as 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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Use these setting charts as references for
yvour 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.
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The ensemble effect is added to SG-1 and
SG-2 which are at different settings.
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When you hit the foot switch or momen-
tary switch, you get an octave-step glis-
sando on SG-1. GEG attack and release
settings control glissando speed.
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The expand effect is delayed momen-
tarily after vou play a key.
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The GEG controls the rotating speaker
effect. The VP-1 setting determines the
fastest and slowest speeds. Use the EQ for
fine adjustments of tone color. Try add-
ing a bit of ensemble,
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For the most realistic effect, play a bass
pattern as vou would on a real bass,
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Try using a Gypsy scale and some reverb.,
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The MG-1 sawtooth waveform is used.
Adjust fcM INT and EM release as neces-

sary.
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Slightly alter the pitch of several notes
for a more realistic effect,
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