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PRACTICAL CIRCUITRY

Superseque: A Full Featured
Analog Sequencer

by: Thomas F1nry

Thomas Henry is a contributor to
several magazines including Radio-
Electronics, Compute!, Keyboard,
and Run. He played guitar profes-
sionally for ten years in order to put
himself through school,; currently he is
an Assistant Professor of Computer
Science at Mankato State University in
Minnesota, and is wrapping up an im-
plementation of the FORTH language
that has extensive editing, graphics,
and error-detection routines. Aside
from computers and electronics,
Thomas has a passion for Victorian
literature, Sherlock Holmes, and the
works of Oscar Wilde.

Sequencers have been with us from
the earliest days of voltage-controiled
synthesizers and have always held an
important position in the studio. Se-
quencers are especially useful nowa-
days since much modermn music de-
pends on intricate or rapidly changing
rhythmic events.

With the advent of inexpensive per-
sonal computers, digital sequencers
are now plentiful and cost less than the
old analog types. So why build an ana-
log sequencer? There are several
reasons. First, Superseque is low-cost
and easy to build; you don’t have to
write any software for it . .. just
throw together a bunch of common
parts. Second, due to the influx of
MIDI equipment there are a lot of ana-
log synthesizers being “dumped” for
very low prices, and Superseque will
work with any of these devices that
follow a 1V/octave control voltage
standard. Finally, if you currently use
a non-computer controlled synthesizer
and don’t want to adapt it to computer
operation, then an analog sequencer is
the best way to go. (Of course, if your
'system already includes some “compu-
ter-ready” circuitry such as scanning
keyboards, digital-to-analog conver-
ters, and the like, then you would best

be advised to pursue a computer gener-
ated sequencer that interfaces with

" these devices.)

Introducing Superseque. This
project is called Superseque because it
includes just about every generalized
feature you could possibly want in an
analog sequencer. Superseque is a six-
teen stage, dual channel sequencer
with onboard control voltage sum-
ming. It also provides individual gate
outputs for each stage and a master
precision trigger output. Additional
features include a programmable
length input, manual and trigger reset
inputs, manual and trigger clock in-
puts, and the capability to generate
one-shot, “circulate,” or automatic re-
versing patterns. Just about every fea-
ture is brought out to a jack, control or
switch so that it is possible to com-
pletely reconfigure Superseque simply
by arranging patch cords.

Older sequencer circuits were often
designed around available circuitry,
not the needs of musicians. For exam-

needed. As it turns out, the result isn’t
all that much more complex than a
4017 sequencer, nor is the cost that
much greater. After all, let’s face it—
the biggest share of your money will
be tied up in the pots and knobs, not
the supporting circuitry!

If this sounds appealing to you, then
let’s get cooking and see not only how
Superseque works, but how you can
build it for your own system.

How Superseque works. Since
this is a large circuit, the schematic has
been divided into two sections, the
logic circuitry and the output circuitry.
You will probably want to leave the
logic circuitry alone, since not a whole
lot more can be added to it. On the
other hand, the output circuitry may be
modified and customized as you see fit
to include more or less features. We'll
talk about this in just a bit, but for now
let’s examine the logic circuitry which
forms the heart of Superseque.

Like all sequencers, something has
to count input pulses and provide
appropriately related output signals; in
Superseque, IC5 (see Fig. 1) does the
counting. This IC is a CMOS 4516,
“divide-by-16 synchronous binary up-
down counter.” Don’t let the words
fool you; this is just a fancy way of
saying that the chip can count up to
sixteen events in either direction.

Notice that there are four output
lines on the chip (pins 2, 14, 11, and
6). These lines output a number from
0000 to 1111 in binary format. Since a
binary number is difficult to use direct-
ly for sequencer control, IC6 takes on
the job of transforming the binary

“. . . the sequencer can step through the
various stages until the last one, where it
stops . . . this is a great way to generate
‘instant arpeggios’ which play at
superhuman speed!”

ple, how many sequencers have you
seen that used the 4017 CMOS decade
counter? While this is certainly an easy
to find chip and is perfect for some
applications, it usually leads to a
dreary sequencer. To create Superse-
que, I wrote down all of the features
that I wanted as a musician and then
designed a circuit to implement these
features, without any preconceptions
as to what components would be

number into something more conven-
ient. IC6 is a CMOS 4514 one-of-16
decoder; input a four-bit number and
one of the sixteen output lines goes
high while all the others stay low. The
4516 and the 4514 work well in tan-
dem since the one chip needs what the
other has to offer!

Let’s now look at some of the de-
tails. J1 is a clock input. Typically, a
rectangular waveform is fed into this
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