By Tom Benford

In addition to all the games, complex calculations and
practical applications your Commodore computer can do
for you, it is also capable of producing music. And it gives
you not just “‘rinky-dink” notes like those of a cheap toy
piano, but everything from rich, mellow tones reminiscent
of a cathedral organ to “‘funky’’ sounds or enough distor-
tion for even the most avid new wave or heavy metal affi-
cionado.

And what sound effects machines they are! Through the
marvels of the silicon chip and interactive electrenic circuit-
ry, your VIC-20 or C-64 can synthesize virtually any sound
you’ve ever heard.

But what actually produces the sounds inside the com-
puter? An electronic circuit known as a tone generator does
all the work. The VIC-20 has foar tone generators, capable
of a five-octave range. Three of them are used for music
synthesis, and the other one produces “white noise.”

White roise is useful in producing sound effects, but can
also be combined with musical tones to alter the way they
sound. If you're wondering what white noise sounds like,
just listen to the sound coming from your TV set after the
station has gone off the air for the night and the screen is
full of ““snow.’” That’s white noise.

Tone generators are also referred to as voices, since their
output can be combined in harmony, much like the voices
in a choir. So, in effect, your VIC can create four distinct
sounds at once by utilizing all four tone generators. For ex-
ample, the first three voices might combine into a chord,
while the fourth voice (the white noise generator) produces
a clicking sound, like & finger-snap or metronome.

The Amazing SID

The Commodore 64 utilizes a special chip, the SID,
which stands for sound interface device. The SID is re-
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markable, for this one chip is an entire three-voice elec-
tronic music synthesizer and sound effects generator, ali on
a single piece of silicon.

When you consider that the SID chip contains three in-
dependent digital tone oscillators (with four waveforms per
oscillator), three amplitude modulators, three envelope
generators with exponential response, oscillator synchroni-
zation, ring modulation, programmable filter, master
volume control, a random number modulation generator,
two analog/digital interfaces and an external audio input,
and packs all of this onto a sliver of reconstituted sand, it
seems just short of incredible, But that’s what the SID chip
does—and well.

If some of the terms used in deseribing the features of the
64’s SID chip sound like an alien language to you, relax.
I've included a plossary that explains what’s what in the
world of electronic music synthesis for those of you who
want to learn all the “‘techie’* terms, but Il try to keep this
article in everyday English as much as possible.

You gain access {0 the tone generators and control them
by Poking various mermory locations that turn on the voice,
control its volume and in general determine what it will
sound like. Both the VIC and C-64 user’s manuals contain
helpful sections on producing sound and music, and their
respective programmer’s reference guides further explore
the subject. Alsc included in the manuals are the memory
maps for each machine, including the locations of the
sound registers.

So now you have a little background on how your VIC
or C-64 produces sound. If you use a Commodore Super
Expander cartridge with your machine, sound synthesis is
considerably easier, since many of the sound commands
are preprogrammed. By using a Super Expander and de-
voting a lot of time, you can become a Rachmaninoff of
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