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e Theremin (1920~)

o E1HH (ML)



https://www.thenewslens.com/article/112740
https://www.youtube.com/watch?v=K6KbEnGnymk
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e Theremin (1920~)



https://www.youtube.com/watch?v=K6KbEnGnymk
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o DIVEERELFIMENGR > EHBEAKIEERSES

e Hammond Organ (1935~1967~)
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e Rhodes Electronic Piano
(1959~1965~1979~)



https://www.youtube.com/watch?v=cnzICutH_sE&t=214s
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https://www.youtube.com/watch?v=rgN_VzEIZ1I
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https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=TYGdaOrkuwQ
https://www.youtube.com/watch?v=J89IY3Ss2Mk

1960s - Moog (NY ERE) , Buchla ( Berkeley, California F§=)

Modular Synth /'/ S
BESHE .

Suzanne Ciani e o
Alessandro Cortini (Drone)

LIVE Quadraphonic

Isao Tomita - the Planets
=HE - 1T7EH
MABEZERzREE



https://www.youtube.com/watch?v=J89IY3Ss2Mk
https://digilog.tw/posts/524
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* Roland TB-303 (1982)
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Oberheim SEM (1974)
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Xa, jupiter 8 (1978-1981)
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Korg Mono/Poly, PolySix (1981)
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Roland Juno 6, 60, 106 (1982-84)
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Richard Devine Snarky Puppy Klaus Schulze
Buchla Live Experimental Jazz Fusion Berlin School


https://www.youtube.com/watch?v=HVp6NH59d3M&list=PLjIuADMrDKIZm5dnvoppehtVEPNUXwUlq
https://www.youtube.com/watch?v=otJM19ChEYs&t=785s
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https://www.youtube.com/watch?v=G8OaMab9Y8Y&t=291s
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https://www.youtube.com/watch?v=uqfSDk7cpbc&t=404s
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https://www.youtube.com/watch?v=9pn_b7OUO6I&t=148s
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Arp Solina String Ensemble

1973
monophonic Cello, Bass / polyphonic (Divided) String
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Roland RS-09 String / Organ

1979

4 band - Organ,
High / Low String,
Chorus / Vibrato
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WAVE SHAPE

sawtooth

oulse

triangle

sine

SOME COMMON WAVESHAPES One period of each waveshape is shown
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wave3 : Saw waved4 : Square
wave5 : Wide Pulse wavet : Narrow Pulse

Adapted from Patrick Sanan’'s Minimoog emulator for Tom
Erbe’'s Computer Music Class, UCSD
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https://www.youtube.com/watch?v=x6Sq6V_PxNM
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SOFT SYNC

Hard / Soft Sync
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Soft Sync |edi) (

J

There are several other kinds of sync which may also be called Soft Sync. In a Hard Sync setup, the slave oscillator is forced to reset to some level and phase (for example,
zero) with every cycle of the master regardless of position or direction of the slave waveform, which often generates asymmetrical shapes.

In some cases, 4] Soft Sync refers to a process intended to nudge and lock the slave oscillator into the same or an integer or fractional multiple of the master oscillator
frequency when they both have similar phases, similar to a phase-locked loop.

Reversing Sync | edit) 10

This form of oscillator sync is less common. This form is very similar to Hard Sync, with one small difference. In Reversing Soft Sync, rather than resetting to zero, the wave is
inverted; that is, its direction is reversed. Reversing Soft Sync is more associated with analog triangle core oscillators than analog sawtooth core oscillators.

Threshold or Weak Sync | edit)

Several kinds of Soft Sync use comparison thresholds:

« Hard Sync which is disabled when the frequency or amplitude of the slave crosses a user-defined threshold.
« Hard Sync which is disabled when the frequency of the slave extends too high above or too far below the frequency of the master.
« Hard Sync which is disabled when the frequency of the slave is lower than the frequency of the master.

Soft Sync may accurately refer to any of these, depending on the synthesizer or manufacturer in question.

Phase Advance 'Sync' |edit] 2 3

The phase of the slave is advanced by some amount when the master oscillator level crosses some threshold. Used for audio synthesis, this may give an audible effect similar

Reset Inhibit Sync |edit)

When the master oscillator crosses some threshold, the normal reset of the slave is disabled: it will stick at its final level, positive or negative. When the master crosses back

over some threshold, the slave is reset. M O D I N

Overlap Sync | edit]
In this method, the current wave completes but a new waveform is generated at the sync pulse. The tail of the old wave and the new wave are output summed if they overlap. -


https://www.youtube.com/watch?v=S6Hn2AeaA1Q
https://en.wikipedia.org/wiki/Oscillator_sync#Soft_Sync
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https://www.youtube.com/watch?v=rTs4cmiH2yg
https://www.youtube.com/watch?v=JcyqIA2eJww
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Drive, FM, Key Tracking, Self Oscillation
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SELF OSCILLATION

FILTERS

e 1 analog Curtis low-pass filter per voice, selectable 2- and 4-pole operation (self-resonating in 4-
pole mode)

Resonance B =58%/
82 Feedback pk2—1H

OSC ,‘; ll:j E/\j 5& ZKEE S|ne HIGH-PASS FILTER

o Two-pole, resonant, high-pass filter per voice
o Bi-polar filter envelope amount

e Velocity modulation of envelope amount

o Keyboard tracking: off, half, full

LOW-PASS FILTER

o Four-pole, resonant, low-pass filter per voice, inspired by the original Prophet 5 filter
Filter can be driven into self-oscillation with the Resonance control
Bi-polar filter envelope amount
Velocity modulation of envelope amount
Keyboard tracking: off, half, full



https://www.sequential.com/product/prophet-rev2-desktop/
https://www.sequential.com/product/prophet-6-desktop/
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https://youtu.be/UhFu9dFrh9Y?t=7233
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M ENVELOPE &5 MODULATION SOURCE
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OSC

Pulse width, wavetable position
Morph : warp, fold,
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Modulation Envelope
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Variation

4
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Style Offset Transpose Velocity
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11 17 LFO RANGE SELECTION
O S C | L LATO R The Sub Phatty’s LFO has three selectable ranges:
0.01to 10Hz, 0.1 to T00Hz, and 1to 1000 Hz. Although
the mixer has no audio input for the LFO, an audio-

frequency oscillator can be very useful as a modulation
source, allowing the Sub Phatty to produce classic,

WAV E S H A P E clangerous FM (frequency modulation) tones.

LFO RATE
F R E Q U E N C Y This control is used to determine the LFO’s modulation frequency, which ranges
from about 0.1Hz to approximately 350Hz. The LFO can reach up to 600Hz if an

external control voltage is applied to the LFO RATE patch-point.

@ Dixie* @@

012345617

" FREQUENCY "

FREQUENCY > PITCH > RATE
HERTZ V.S. BPM

"HZ = 120BPM

1V/OCT SYNC

0.1~100HZ
Audible Range Modulation
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MODULATION

A>>B
Modulation Source : A
Modulation Target : B

Modulation Amount / Intensity



LFO AS MODULATION SOURCE

0. Always On (Tremolo, Vibrato, Auto-Pan, ...)

1. XX, Envelope

2. 15k Gate FIPE®! - #5 Pattern B f&AY Modulation



LFO RETRIGGER

polyphonic - retrigger
monophonic - retrigger

monophonic - none retrigger

MONO LFO 1 MONO LFO 2 POLY LFO
1/2 z 1/4
Free FREQUENCY FREQUENCY
Retrigger

Sync to Playhead
, \



COMPLEX MODULATION

1. envelope -> filter cutoff

2. LFO -> filter cutoff

3. IR ER TR
Envelope / LFO
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SEQUENCER AS MODULATION
SOURCE

0. Always On (Tremolo, Vibrato, Auto-Pan, ...)

1. On / Off
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