Macintosh I1: Sound capabilities (3/94)

Article Created: 11 March 1987
Article Reviewed/ Updated: 9 March 1994

This article provides an overview of the sound capabilities introduced by the
Maci ntosh 11.

DI SCUSSI ON = = = = = = = = = = - o x ot o m o e et il

The Macintosh Il extends the sound capabilities of the Macintosh Plus by

i mpl enenting the software Sound Driver in an Apple Sound Chip and the Sound
Manager in the Macintosh Il Tool box. The hardware permnmits sound to be played
asynchronously of other Macintosh Il operation, while the software is flexible
enough to support additional sound hardware through a NuBus slot or the externa
stereo sound port.

Maci ntosh |1 Sound Har dwar e

Sound is produced on the Macintosh Il by a customdigital sound chip (the Apple
Sound Chip), two Sony sound chips, and an internal speaker or through the
external sound jack. The Apple Sound Chip generates an audi o/ stereo signal
which is then filtered and buffered by the Sony sound chips. The Apple Sound
Chip also contains a 1024 byte FIFO buffer to accept sound values. This permts
the Macintosh Il to nmore frequently operate asynchronously of sound generation
and to provide stereo capabilities.

Sound may be played through the 2 1/4" internal speaker, or through the externa
stereo nmini-jack. The jack will not drive a speaker directly, but can use a
Wal krman- st yl e headphone.

The Sound Manager

There are four standard synthesizers defined within the Macintosh Il Sound
Manager. Each of the synthesizers is controlled by conmmands passed to themvia a
channel , or queue, of commands. A common set of commands is available to each of
t he synt hesi zers, with extensions as appropriate for each individual driver.
Sound Manager routines can direct a synthesizer to the queue that holds the
sound comuands, play the channel, set up new channels, etc.

Each channel is interpreted according to the rules supplied by the called
synt hesi zer, and data is passed through the Apple Sound Chip's two FIFO buffers



to the internal speaker or to the external sound jack. Since the interna

speaker is nonophonic, the Sound Chip will conbine all four channels (if used)
into one voice for the speaker. Wen the external sound jack is used, two voices
are kept separate, with two channels used in each. Either sound output device
may be used asynchronously of other Macintosh Il operation while the Sound Chip
feeds channel information to the speaker in use.

The note synthesizer allows a sinple nelody to be played. It pernits nonophonic
sound only, and should be used to play sinple sounds, such as SysBeep

Ei t her nonophoni ¢ or pol yphoni c sound is possible using the wave table
synthesizer. It may be used to produce voice sound by triggering the synthesizer
at non-regul ar intervals.

The M D (Musical Intstrument Digital Interface) synthesizer provides a way to
play nusic on an external device via a MDI synthesizer through the serial ports
of the Macintosh Il. Since the type of sound depends |argely on the type and
sophi stication of the external equipnment, the linits of its capabilities are

| argely hardware defined.

Pre-recorded sounds may be played back through the sanpl ed sound synt hesi zer.
The pitch, rate, and anplitude nmay be varied as the sound sanple is played. The
synthesi zer has the ability to alternately play two buffers to provide

uni nterrupted sound as long as the buffers are refilled by the application when
a channel of sound is conpl eted.

If a progranmer wi shes to expand upon the synthesizers provided in the Macintosh
Il ROM he may do so by defining a synthesizer or sound resource. The Sound
Manager can call the new resources to play existing channels, using the rules
defined by the new synthesizer. This feature permts developers the flexibility
to devel op external sound hardware via NuBus slots, while using the Sound
Manager to provide a consistent interface for sound software.
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