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e VCA (Voliage Controiled Amplificr)

This circuit controls the volume ol the sound created by the VCO and VCF,

Determines the
pitch of the sound.

vCo 4 > ﬁ vCF >

el
L

Determines the volume
of the sound.

T (Output)
i [ b
. | O

Determines
the timbie,

Sound signal
I~

——

Control signal

Gate signal

................. £G

Oscillstor used for maodulation Determines the cnvelope curve of the waves

o EG (Envelope Generator)

Controls the change over time of the volume, timbre etc.; in other words the envelopes. The basic envelope

curve consists of the four clements shown in the diagram below which can be controlied independently.
The LG block is thus capable of creating a great vaciety of curves.

rd
4
A 9] S R
! |
_):._rr Release |
”l_::n e tine —A
|
|
| ! Decay [ ! “
] "A:::..'_ Sustain __ }
] level | v )
\ | I |
4 1 1 !
Key On Time

o LFO {Low Frequency Oscitlator) -

As this term indicates, the LEO is an oscillator operating at low frequencics. 1t can be used to control various
uther blocks to ereate such ctfects as vibrato.

— {( Remember

The basic structure and functions of an analog synthesizer:

e VCO: Determines pitch (basic waveform) e FG:
o VCF: Creates the timbre o LFO: Used lor various ctfccts
e VCA: Determines sound volume

Determines the envelope

The above is meant only as a general idea of how an analog synthesizer works. Of counse, there are
considerable ditterences according Lo the manufacturer and model.

CASIO HT-6000

SINTETIZADOR DIGITAL PROGRAMABLE

tntroduccion )

Muichas gracias y felicitaciones por la compra del sin-
etizador digital Casio HT-6000. Su nuevo teclado pre-
senta funciones y caracteristicas emocionantes, y o
mas avanzado en tecnologia de sonido digital. Para
oblener un rendimiento 6plimo y asegurar confiabili-
dad por un largo tiempo, cere iorese de leer cuidado-
samente este manual ames de utifizar este wecdlado.

(4



!/ Basic Waves and Harmonics—Shaping the Timbre

Now you would probably like to know how you can determine the shape of a wave (= timbre) in order 10
create the kind of sound you want. Have a look at the diagram on the tower left first. 1¢illustrates the process
of combining 1wo sine waves 1o form a saw-tooth wave, B is the basic sine wave while C has twice the fre-
quency of B (it is thus one oclave higher in pitch) and only haif its amplitude (volume). When B and C are
combined, the result is the waveform A, A s still not a peifect saw-100th wave, but it will infinitely approach
A perfect saw-tooth shape il sine waves with tiiple (3x), quadruple (4x), quintuple (Sx) etc. frequencics are
added. I, on the other hand, only sine waves with odd numbered frequency multiples are added, the basic
sine wave will gradually approach a square wave,

In this manner, any waveform can be created by adding a number of sine waves to a basic sine wave. Waves
such as C with ficquencics that are inicgral multiples of the fiequency of the basic wave {in our case B) are
catled harmonics. In other words, the waveform and thus the timbre are determined by the kind of harmonics
added to the basic sine wave. Put differently, almost all sounds with their different timbres that reach our
cars include a variety of different harmonics, and it is these harmonics which are responsible for the count-
tess characteristic timbres.

M Saw-tooth wave
\~\~\~ Harmonic
components

2
)

B Syuare wave

A=01C
'

]
! tal =1bf —Icl
c

Harmonic
componients

*Graphs such as the ones above which show the har-
monic components of a4 wave form are called “har.

monic specirums’, .

® Music and noise =

Depending on its main kind of vibrations, sound is divided into “musical” and *“noise”. Sounds with
regular vibrations (i.e. sounds in which components other than harmonics are very few) are considered
to be musical, while sounds caused by complicated irregular vibrations (i.e. sounds with many compo-
nents that are not harmonics) whose pitch can therefore not be measured are noise.

Maost of ihe sounds used in music are of course musical sounds, bul various kinds of noise such as that
praduced by percussion instruments are also used to highten the musical effect.

¢ J'ure Tones

Sounds which have no other componcents such as harmonics at all and consist of only one simple fre-
quency are called pure tone. The wave form of a pure tone is always a perfect sine wave. The timbre
ol 4 tuning fork or the telephone time tone are almast pure tones (perfect sine waves), but a truly
pure tone does not exist in the natural world. Pure tones, therctore, can only be created artificially
(e.p. clectronically).

Remember
e [requencies which are integral multiples of a basic wave with a cettain ficquency are called har-

monics.
® lhe timbre (waveform) is determined by the harmonic companents.

& Lnvelopes

— Other Factors Determining a Sound —

Besides the three basic elements of sound already explained, pitch, sound volume and timbre, there is another
important factor which determines a sound. This is the variation of the sound over time. More precisely,
it is the variation of cach of the three elements over time from the beginning of the sound up to the point
in time where it disappears completely. If a violin is played with a bow, for instance, the sound volume wsually
increases gradually while the timbre and pitch also change slightly. These changes over time are what deter-
mines the characteristic timbre of a violin. On the other hand, il the sound of a piano were to continue witl-
out decaying, it would be very dilficult 1o distinguish it from the the sound of & Mute. | hese variations oser
time are called envelopes. Envelopes expressed graphically such as those in the diagrams below are calied
envelope curves.

Envelope Curves of Various Instruments (Sound Volume)

|

|

’
Violin
Qe

Piano Flute

Volume

Volume Volume

—_—— . —

lime lime Time

g NOTE -

The change of volume over time can also be called an envelope,

Remember

The changes over time of pitch, volume and timbre are called envelopes. Envelopes are among the
most important factors determining a sound.

@) Basic Principles of Analog Synthesizer Structure

When people talk about synthesizers, you will often hear expressions such as VCO and VCI. Many who
have heard such difficult words will therefore find it difficult to approach synthesizers, believing they are
oo complicated. Actually, though, synthesizers aire not that difficult 1o understand at all,

Analog synthesizers in general consist of various blocks which correspond 1o the thiee major clements of
sound and the envetopes expliined above.

® VCO (Voltage Controlled Oscillator)

This circuit corresponds to_determines the pitch of a sound by controlling voltage. This block is also used
Lo create basic wavelorms such as saw-tooth waves or SQUAIe waves,

* VCF (Voltage Controlled Filter)

‘This circuit h..__e_.u the timbre by accentuating or filtering out certain harmonics of the waveforms crcated
by the VCO. The VCF might be called the most important part of an analog synthesizer,



Model HT-6000 MIDI Implementation Chart
Version : |
Transmitted Recognized Remarks
Function...

Basic Default 1 1 Send channel = receive
Channel Changed 1-12 1-12 channel

Default Mode 3 Mode 3
Mode Messages X x

Altered seesssssencessrsiseccrcsssrsee
Note 36-96 0-127 0-11, 12-23, 24-35 = 36-47

97-108, 109-120, 121~1

Number: True voice VPRV EVCNROPINATVRLCBIVSRNLIBIBROSS 36_96 - 85__96 27
Velocity Note ON O9nv=1-127 O%nv=1-127

Note OFF x9nv=0 x 9nv=20,8nv=xx xx...No function
After Key's X X
Touch Ch's X X
Pitch Bender o] 8 significant bits

110 O Modulation wheel
64} O O Sustain pedal
Control
Change
Prog O 0-59 (0-39) O 0-59 (0-39) ()= When not using
RAM card.

Change: Tl'Ue' PessscsesesesssrcsOstencrsens
Systdém Exclusive X X
System  : Song Pos X x

: Song Sel X X
Common : Tune X . x
System : Clock (@) O Continue not sent
Real Time : Command o) o
Aux : Local ON/OFF x x

: All Notes OFF X X
Mes- : Active Sense X X
sages : Reset X X
Notes

Mode 1: OMNI ON, POLY
Mode 3: OMNI OFF, POLY

Mode 2: OMNI ON, MONO
Mode 4: OMNI OFF, MONO

O: Yes
x : No
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