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of people whose interest has been de-
terred by the lack of entry-level infor-
mation on the subject. If so, this arti-
cle addresses that shortcoming. Here
we’ll discuss the MIDI standard, in-
struments and devices that use MIDI,
and how musicians are exploiting
MIDI on-stage and in the recording
studio.

MIDI Then & Now

Before the MIDI specification went
into effect in 1983, musicians work-
ing with electronic musical instru-
ments faced a less-than-ideal task.
There were no standards that permit-
ted them to combine their instru-
ments to make up a ‘‘system.”’
Though a few manufacturers of elec-
tronic musical instruments had de-
signed simple interfaces that allowed
their own products to be linked to-
gether, these were ignored by other
manufacturers, who usually claimed
that their own designs were superior.
Consequently, before MIDI came
along, chaos reigned.

By 1982, all but the simplest of mu-
sic synthesizers contained at least one
microprocessor, that powerful little
integrated-circuit ‘‘chip’’ that has
made possible the current revolution
in microcomputers. It was the micro-
processor itself that provided the mo-
tivation for manufacturers to devel-
op a standard interface for all makes
and models of electronic musical in-
struments. Around this time, a num-
ber of U.S. and Japanese companies
had begun discussing the idea. After
numerous proposals, counter-pro-
posals, disagreements and at least
one withdrawal, the basic MIDI 1.0
specification was finally decided
upon. This specification was released
in August 1983.

This specification was originally
written with music synthesizers in
mind. The idea was to allow a musi
cian to control a number of ‘‘slave™
instruments from a ‘‘master” key-
board. It’s interesting to note that if
MIDI had been left at this basic level,

Say You Saw It In Modern Electronics

&

Ensoniq’s Model SQ-80 Cross Wave Synthesizer is just one of the sophisticated
MIDI music synthesizers modern musicians use today.

N

The Model EPS is a state-of-the-art Performance Sampler from Ensoniq offers
excellent MIDI implementation with synthesizer and record/playback capabilities.

its widespread acceptance would
have been doubtful. Thus, it has been
the additions and enhancements to
the specification made in the original
version that has made MIDI so useful
to today’s musicians.

At the outset, the idea of MIDI
was greeted with less than over-
whelming approval from the music
industry. Since the specification was
so new and few musicians had any
idea of its possibilities, most manu-
facturers bothered to add it to their
products only as an afterthought,
and some interfaces had been so
poorly designed that they were
worthless to the serious user. Anoth-

er problem was that, because of the
two-language nature of the specifica-
tion, a translation problem between
English and Japanese versions led to
more than one manufacturer imple-
menting the standard incorrectly.
These early disasters led many insid-
ers to the assumption that MIDI
wasn’t workable and was useless to
professional users.

Fortunately, most of these mis-
haps were ironed out within the first
year MIDI was in existence. Many of
the software and hardware bugs in
instruments were fixed so that, by
1985, MIDI had been established as a
de facto standard in the music busi-
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Fig. 1. Typical interface circuits used in MIDI-compatible

musical instruments and other devices. Parts are intercon-

nected via shielded twisted-pair cables terminated at both
ends in five-pin DIN connectors.
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ness. Some of the many instruments
and other devices that use MIDI
include:

® Music Synthesizers. As has already
been mentioned, the original MIDI
specification was created with a
strong prejudice toward electronic
music synthesizers. Software com-
mands permit these instruments to be
played from an external controller,
such as a remote keyboard or se-
quencer. The controller, as its name
implies, controls the notes played,
desired program (sound patch), and
expressive features like pitch bend
and modulation wheels.

e Samplers. While synthesizers cre-
ate sounds using analog or digital
sound generators, samplers actually
record and replay audio signals using
digital recording techniques in a
manner similar to that used in com-
pact-disc players. This technique per-
mits musicians to recreate acoustic-
instrument sounds, natural sounds
and special effects with incredible fi-
delity. Samplers are also popular for

their ability to manipulate these
sounds in a variety of unusual ways
(the ‘‘stuttering’’ voices heard in
radio and TV commercials are creat-
ed in this fashion). Using MIDI,
these sounds can be played from a
controller much like a synthesizer.
® Fffects Devices. Signal processors
are used extensively in the recording
studio and on the concert stage, as
vocals and instruments alike usually
require some form of electronic en-
hancement. There are dozens of pro-
cessing techniques available, from
simple equalizers and compressors to
highly sophisticated digital reverber-
ation units and exotic devices for cre-
ating special effects. The cost and ef-
fort required to manage a number of
dedicated devices, however, can pre-
sent serious problems to the user.
Instead of having to market a vari-
ety of specialized processors, manu-
facturers can now build multi-pur-
pose effects boxes from which the
user can select or edit the desired
treatment using MIDI control. This
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capability offers a number of advan-
tages, not the least of which is that in-
stead of having to buy a variety of
specialized units, the user need only a
smaller number of generic devices.
Since the manufacturer could now
carry a more abbreviated product
line, the lower production costs also
led to lower retail prices. Finally,
MIDI commands allow a musician or
recording engineer to switch between
various effects as desired, such as
echo on the verse, reverb on the chor-
us, and flanging for a solo instrument.
® Sequencers. One of the most excit-
ing applications of MIDI is the re-
cording of musical performances
with perfect fidelity and flexible edit-
ing. The sequencer is a device that re-
cords MIDI data that represents a
musician’s performance. Once the
data has been recorded, it can be ma-
nipulated in many ways that aren’t
possible with simple tape editing.
Asanexample of the above, a song
canberecorded at very slow tempo to
make up for a musician’s limited
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technique. After recording, the song
can be changed as required. If a few
notes had been played out of rhythm,
the sequencer can ‘‘quantize’’ the
notes to correct their timing. Other
editing functions permit notes to be
added, changed and deleted. Because
no audio signals are being recorded,
only digital data that represents a
performance, sounds can be changed
instantly without the need for re-re-
cording.

Sequencing has become one of the
most important uses of MIDI. It’s
not uncommon for a lone musician
to use a sequencer and several
MIDI’d instruments to record an en-
tire album at home. Individual parts
are recorded and edited until the re-
sults are perfect, at which point, the
musician brings his or her sequencer
and instruments to a recording stu-
dio, where the results are recorded in
just a few hours time! The savings in
studio time and money are substantial.
e Computers. Personal computers
play a central role in MIDI setups.
With the proper interface and soft-
ware, a computer can perform many
useful tasks. For example, a comput-
er can serve as a professional-quality
sequencer as described above. An-
other use of the computer is as a
patch librarian that stores hundreds
or even thousands of synthesizer
sound programs known as ‘‘patches’’
on a floppy disk. Similar programs
allow the user to edit and modify
these patches while viewing the result
on the computer’s video display
monitor. Still other programs print
MIDI data in traditional musical no-
tation for other instruments and
copyright purposes.

MIDI Circuitry

Hardware used in MIDI circuitry is
straightforward electronics, thanks
to the wishes of manufacturers for
low cost and simplicity in design. To
receive or send data, devices typically
use two or three serial ports that are
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Master Through box
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Fig. 2. A number of sound modules, including synthesizers and samplers, can be
assigned to individual MIDI channels. By changing the transmitting channel of

the master controller, various sounds can be instantly selected.

operated at a fixed transfer rate of
31.25K baud. These ports are com-
monly referred to as ‘‘MIDI Input,”’
”»MIDI  OQutput” and MIDI
Through,”” depending on which
function they are to perform.

Shown in Fig. 1 is a schematic dia-
gram of the data path that exists be-
tween two MIDI devices. Data from
the master instrument’s micropro-
cessor is converted into serial data
that is then buffered by hex inverter
ICI. This buffering isolates internal
components to prevent loading and
external short circuits, while ICI is
able to supply adequate current for
reliable signal transfer. Resistor R/
limits the inverter’s output current
and also serves to protect the inverter
from short circuits and excessive
voltages that might arise as a result of
wiring errors.

At the slave instrument, incoming
data flows in a current loop through
R2, optical isolator JC2 and R3 tore-
turn to the master instrument. Cur-
rent through this loop causes the
light-emitting diode (LED)inside /C2
to turn on and cause the internal
transistor’s collector to be brought to
ground. With the LED off, the tran-
sistor’s collector is pulled high by R4.
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Diode D2 protects the optoisolator
from damage as a result of reverse-
polarity connection. This diode
doesn’t conduct under normal condi-
tions. Though this design is inexpen-
sive and reliable, it can drive only one
MIDI Input at a time.

To remedy the drive limitation, a
third type of connector, called MIDI
Through, appears on a number of de-
vices. This port simply buffers in-
coming data at the optoisolator to al-
low multiple devices to be connected
together in ‘‘daisy-chain’’ fashion.
The problem with this approach is
that connecting multiple devices in
series with each other results in a
slight delay time in each optoisolator
to accumulate, eventually resulting
in an audible delay. A preferred solu-
tion, therefore, is to use a MIDI
Through box designed to drive multi-
ple MIDI ports from a single optical
isolator, thus minimizing any delay.

The MIDI specification calls for
five-pin DIN-type connectors as
standard. These connectors are inex-
pensive, reliable and widely avail-
able. Pins 4 and 5 connect to the cur-
rent loop, as illustrated in Fig. 1. Pin
2 connects the cable’s shield conduc-
tor to circuit ground on the instru-
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Midi Music (from page33)

The author at work in Solar Wind Studios, a small San Francisco Bay Area re-
cording studio that specializes in MIDI sequencing and recording. An Atari
1040ST computer controls up to 32 tracks of MIDI’s instruments simultaneously.

Typical Applications

Now that you have a basic under-
standing of how MIDI works, let’s
look at some of the ways musicians
use MIDI on-stage and in the studio.
The simplest application was illus-
trated in Fig. 1, where a master in-
strument controls a slave instrument.
The combined sounds are ‘‘thicker”’
and more complex than either instru-
ment would produce by itself. Many
of the sounds used in today’s music
employ this method, which is known
as “‘layering.”’

A variation of this technique is il-
lustrated in Fig. 2. Here, a master
controls a number of slaves using the
MIDI Through box. By assigning
each module to a different channel,
different modules can be selected
simply by changing the controller’s
channel.

Since a number of instruments
have been designed to serve as master
controllers, these allow multiple-
channel data to be sent at one time or
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allow the musician to set up specific
areas of the keyboard to transmit
data on different channels. This is es-
pecially useful in concert work,
where a musician might need to ac-
cess a variety of different sounds
while playing a single song.

Adding a computer or software se-
quencer greatly increases the musical
possibilities of the system illustrated
in Fig. 3. Here, the controller can be
used to play the sound modules di-
rectly or to input data to the sequenc-
er. The recorded data can then be
edited as already described, and indi-
vidual parts can be assigned to vari-
ous modules. This leaves the per-
former free to play along or impro-
vise against the sequenced parts, thus
creating a true ‘‘one-man band.”’

In five short years, MIDI has dra-
matically changed the way many mu-
sicians view, create and perform their
art. Giving this amazing start, it’s
virtually a sure bet that MIDI will
continue to influence—and ultimate-
ly dominate—the music of tomorrow.
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