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FEATURES

+* Wide 26-octave frequency range (50KHz down to one cycle every
20 minutes)
+¢ 3 oscillators: main - OSC1, secondary — OSC2, sub/sync-oscillator
— OSC3 (triangle or square wave at half the frequency of OSC1)
+» 8 different waveforms for OSC1 and OSC2:
O OSC1 :Sine, triangle, square, hex-square, hex-saw, square-
saw, random
0 OSC2:Sine, triangle, sine-pulse, square, saw, square-saw,
sine-saw, random
+» 8 additional externally selectable wavetable shape sets for OSC1 :
O random pulses, truncated saw, bipolar pulse, mirrored
bipolar pulse, resonant saw sweep, mirrored resonant saw
sweep, vowels, mirrored vowels
+» 16 different nonlinear waveform combinations
+» High-Quality “through-zero” Internal Frequency Modulation of
OSC1 by OSC2
+» Two Quadrature outputs (i.e. separated by 90 degrees in phase)
+* Externally controlled output waveform folding
¢ Internal and External oscillator sync
¢ One-shot and Free-run modes
¢ External control of internal FM level, OSC2 phase and OSC2 ratio
¢ LED display of pitch octave (C-22 to C9) and LFO output levels
+» 256x oversampled digital sound generation with low aliasing noise
+** 96KHz output sampling rate
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Cyclebox Architecture
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The Cyclebox system consists of three oscillators (OSC1, OSC2, OSC3)
whose outputs are combined nonlinearly. There are 16 different
combination modes available, selected through a set of 4 toggle
switches. The output of the combination unit is passed through a gain
stage and an asymmetric wave-folder and then to the module’s output
jacks. The gain is set by the GAIN input and control.

Each oscillator has two outputs, nominally 90 degrees apart in phase.
OSC1 and OSC2 have multiple possible waveshapes, selected by the
SHAPE controls. OSC3 outputs either a triangle or square waveform.
OSC1 also has access to a set of waveshapes stored in a wavetable.

The overall pitch of the oscillators is set by the 1V/octave PITCH input
as well as by the COARSE and FINE pitch controls. The pitch of OSC2 is
offset from the main pitch by an amount determined by the RATIO
input and control. The pitch of OSC3 is fixed at one octave lower than
the main pitch. The frequency of OSC1 can be modulated by the output
of OSC2. The level of this modulation is set by the iFM input and
control. The phase of OSC2 can be shifted using the PH2 input and
control.

The start of the oscillator cycles for OSC1 and OSC2 can be
synchronized either to the start of an OSC3 cycle (if the INT switch is in
the up position) or to the reception of a suitably strong positive going
pulse at the SYNC input. When the 1-SHOT switch is in the up position,
each oscillator generates only one full cycle whenever a SYNC pulse is
received.
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Cyclebox Front Panel

¢ cyclebox *°

PITCH
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=

The function and operation of the front panel jacks, knobs, and
switches are described in the following sections of this user’s guide.
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LAG and LEAD Outputs

® cyclebox ©
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The Cyclebox module has two outputs.
These outputs are obtained by passing
the output of the nonlinear waveform
combiner through the wave-folder. The
LAG output is derived from the
combination of the 3 oscillator
waveforms, while the LEAD output is
derived from the combination of phase-
shifted versions of the 3 oscillator
waveforms. The phase shift is fixed at 90
degrees, except in output mode 0001,
where the phase shift is adjustable. If all
of the oscillators being combined have

the same frequency, the LAG and LEAD outputs will appear as time-
shifted replicas of each other, as shown in the left hand figure below. If

the oscillators being combined have different frequencies, the LAG and

LEAD outputs will not have the same shape, as shown in the right hand

figure below.

[Please note that all waveform images in this document were captured with an AC-coupled
soundcard, which removes low frequency components. This causes a slight drooping (e.g. a
slanting of the flat parts of the square-waves) which is actually not present in the outputs.]
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Oscillator Pitch Control

® cyclekaox °©
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range of 1 semitone.

The Pitch input, in combination with the
knobs labeled Coarse and Fine, adjusts
the pitch of the oscillators.

The Pitch input produces a one octave
change in pitch for every 1 Volt change
in the input. It has an input range of -10
Volts to +10 Volts, giving a total pitch
range of 20 octaves.

The Coarse pitch control provides an
offset to the Pitch input of between 0
and 9 octaves. The Fine pitch control
provides an additional offset over a

The pitch of oscillator 3 is always one half that of oscillator 1 (excluding

frequency modulation of oscillator 1). The pitch of oscillator 2 is offset

from that of oscillator 1 by an amount set by the Ratio input or the

Ratio control.
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The usable range of the pitch variation for the oscillators is about 26
octaves, as the oscillator shuts off at a frequency around 50KHz.

The following table shows the oscillator frequency or period for various
levels of the pitch input and settings of the COARSE control (assumes
that the FINE knob is at 12 o’clock). The COARSE knob shifts the pitch
over about a 9 octave range.

Pitch input voltage

COARSE|-10V |-5V oV +5V +10V
control

CCW 20 min |40sec |1.2sec |28 Hz 880 Hz

mid 62sec |1.6sec |20 Hz 640Hz |20.5 KHz

CW 2.7sec |12Hz |375Hz |12 KHz off

The usual mode of operation will be with a PITCH input of between 0
and 5 volts (which is the range for most MIDI-CV converters). Thus, in
this case the range of frequencies will be from about 1Hz to 12KHz.

To use the Cyclebox as an LFO you should input a negative voltage into
the pitch input. An input of -5V will produce oscillator periods from
1/12™ of a second to 40 seconds over the full range of the COARSE
control, which should be sufficient for most LFO applications. Or you
could set the COARSE knob to its midrange, in which case the period
ranges from 1/20™ of a second to 62 seconds as the pitch input varies
from O down to -10 volts.
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OSC1 and OSC2 Waveform Select

® cyclebox °©
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The knobs labeled OSC1 and OSC2 select
the shape of the waveforms output by
each of the two main oscillators.

Each oscillator has 8 different
waveforms available for selection by
these controls.

The HEX-SQUARE and HEX-SAW
waveforms are created by combining 5
detuned square or sawtooth waves. The
amount of detuning is controlled by the
PH2 control and input.

The RANDOM waveforms are created

using a pseudo-random number generator to produce a different

random level on each cycle. This level is held constant during the cycle.

The OSC1 waveforms are, going clockwise from the bottom left:

SINUSOID, TRIANGLE, SQUARE, HEX-SQUARE, HEX-SAW, SAWTOOTH,

SQUARE-SAW, and RANDOM

The OSC2 waveforms are, going clockwise from the bottom left:

SINUSOID, TRIANGLE, SINE-PULSE1, SQUARE, SAWTOOTH, SQUARE-
SAW, SINE-PULSE2, and RANDOM

These waveforms are depicted on the following two pages.
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OSCILLATOR 1 WAVEFORMS

TOP: Lead Output, BOTTOM: Lag Output

Hinieeee
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OSCILLATOR 2 WAVEFORMS
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OSC1 Wavetable Mode
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When the TABLE switch is in the up
position, the OSC1 waveforms are taken
from wavetables stored in memory.
There are 8 banks of wavetables,
selected using the OSC1 SHAPE control.
Within each bank there are 128
individual one-cycle waveforms with 256
samples each. The samples stored in the
wavetable are indexed by the OSC1
phase value and there is no interpolation
between samples. This causes the
waveforms to appear stepped.

The one-cycle waveforms are selected

using the PH2 input and control. The PH2 input thus allows the

scanning of a wavetable bank using an external signal (such as an LFO

or envelope). The PH2 signal is not interpolated, meaning that the

scanning of the wavetable bank is sometimes noisy, as there are can be

slight jumps between adjacent waveforms.

The individual wavetable banks are intended to provide sweepable

variations on a single type of waveform, rather than as collections of

different waveforms. The bank waveforms are described on the next

few pages, starting from fully counter-clockwise on the OSC1 SHAPE

control to fully clockwise.
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Wavetable Bank 1 - Random Pulses

Bank 1 consists of samples taken from the middle of the FPGA

configuration ROM and that are essentially random pulses.

Wavetable Bank 2 - Truncated Sawtooth

Bank 2 consists of truncated sawtooth waveforms. As the PH2 signal
increases, the width of the sawtooth decreases. This gives a sound
similar to pulse width modulation.
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Wavetable Bank 3 - Pulses (mirrored)

Banks 3 and 4 consist of bipolar pulses. At the beginning of the cycle
the pulse first goes negative, then it goes positive, and finally goes to
zero. As the PH2 signal increases, the pulse width gets narrower. Bank 3
waveforms are the same as those in Bank 4 except that they are
mirrored about the center of the cycle.

GEFETREE

RIS IEENE

Wavetable Bank 4 - Bipolar Pulses
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Wavetable Bank 5 - Sawtooth Filter Sweep
(mirrored)

Banks 5 and 6 consist of sawtooth waves passed through a resonant
lowpass filter. As the PH2 signal increases, the resonance frequency
increases. Bank 5 waveforms are the same as those in Bank 6 except
that they are mirrored about the center of the cycle.

Wavetable Bank 6 - Sawtooth Filter Sweep
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Wavetable Bank 7 - Vowels (mirrored)

Banks 7 and 8 consist of different vowel waveforms. Bank 7 waveforms
are the same as those in Bank 8 except that they are mirrored about
the center of the cycle.

Wavetable Bank 8 - Vowels
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Output Modes - Waveform Combination
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One of the keys in generating the
distinctive Cylonix cyclebox sound is the
nonlinear combination of the oscillator
waveforms.

There are 16 different output waveform
combination modes available, selectable
using the toggle switches labeled
“output modes”. The Cyclebox can be
thought of as 16 different synthesizers in
one package!

Some of the combination modes involve
combining the OSC1, 2, and 3 waveforms
at the bit-level. The Cyclebox module is

digital in nature and the waveforms are represented internally by 24-bit

digital words.

Some of the combination operations are rather arcane, but it is not

necessary to understand how they work to appreciate the sounds that

they make!
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OuTPUT MODES

é‘@‘@_;@ MODE 0000

0SC1

In this mode the waveform produced by OSC1 is passed directly to the
output of the waveform combiner.

Use this mode to get the basic waveshapes (sine, triangle, square, hex-
square, hex-saw, sawtooth, square-saw, random, and wavetable
waveforms).

This mode is good for obtaining FM sounds (try setting both the
waveforms of OSC1 and OSC2 to sine and playing with the RATIO
control).
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OuTPUT MODES

7 . .
@-@-W MODE 0001

0SC2

In this mode the waveform produced by OSC2 is passed directly to the
output of the waveform combiner.

This mode can also be used to get basic waveshapes as in mode 0000.
The hex-waves are not available; instead there are two additional “sine-
pulse” waveforms.

This mode can be used to obtain FM sounds with external modulation
by using the RATIO input. This modulation is of lower quality than
produced by the internal modulation path of OSC1 in mode 0000. The
sampling rate is much lower and the bit width is lower. The modulation
is also exponential rather than linear.

In this mode the phase shift between the LAG and LEAD outputs is not
fixed at 90 degrees, but is adjustable using the PH2 input and control. A
PH2 input of 0 Volts gives 0 degrees phase difference, about +4 Volts
gives 180 degrees and about +8 Volts gives +360 degrees. Negative
voltages produce negative phase differences.
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Feeding an LFO or oscillator signal into the PH2 input can give a phase

modulation of the output waveform as shown in the figure below.

e
=

In addition, in this mode the iFM input is used control the amount of
the LAG output which is fed back to the phase input. This can bend the
output waveforms and even produce chaotic outputs, as shown in the

figures below.
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In this MODE the SHAPE control for OSC1 is used to select the shape of
an additional waveshaper that is applied to the output of the
wavefolding. There are four possible shapes for this additional
waveshaper. When the OSC1 Shape control is fully counter-clockwise
(i.e. in the SINE or TRIANGLE position) then the shape of the additional
waveshaper is a SAWTOOTH. This does not alter the output at all, so
selecting a SINE for OSC2 gives a SINE on the output. When the OSC1
Shape control is between % and % a turn clockwise, the additional
waveshaper is a TRIANGLE shape. This folds the output. When the OSC1
Shape is between % and % a turn clockwise the additional waveshaper
is an offset SINE. This provides a somewhat smooth folding. Finally,
when the OSC1 shape control is from % to fully clockwise, a square-saw
shape is applied. This squares off the positive part of the wave and

passes the negative part unchanged.

The result of this additional waveshaping is that in MODE 0001 there
are a total of 32 basic waveforms rather than just 8 as in MODE 0000.
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OuTPUT MODES

7 . N
@'@'@-@ MODE 0010

0OSC1, OSC 2

In this mode the waveform produced by OSC1 is passed directly to the
LEAD channel of the wave folder and the output of OSC2 is passed to
the LAG channel.

In this way the Cyclebox becomes two independent oscillators.

The pitch of OSC1 is controlled by the PITCH input as usual, but the
pitch of OSC2 is controlled by the RATIO input or the RATIO control if
nothing is plugged into the RATIO jack. Both inputs have a 1V/octave
response. The COARSE and FINE controls affect both oscillators by the
same amount. Thus, if the same signal is input to the PITCH and RATIO
inputs the pitches of OSC1 and OSC2 will be the same (in practice they
will be slightly different due to offsets in the two separate A/D
converter channels used for the two inputs).

The wavefolder works as usual, as do the SYNC and the internal FM of
OSC1 by 0SC2.

In this mode the PH2 control and input also adjust the amount of OSC1
output that modulates the phase of OSC2. By combining the usual FM
of OSC1 by OSC2 with the phase modulation of OSC2 by OSC1
interesting and sometimes chaotic sounds can be created.
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Mode 0010 combination of an OSC1 saw and a fixed frequency OSC2
saw with a little bit of FM and PM feedback

Mode 0010 combination of an OSC1 triangle and a fixed frequency
OSC2 triangle with heavy FM and PM feedback
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OuTPUT MODES

7 .
@‘M@ MODE 0011

OSC1 + (0OSC 2+0SC3)/2

In this (linear) combination mode the OSC1 waveform is added to half-
amplitude OSC2 and OSC3 waveforms. The OSC3 waveform is set to
squarewave.

This can produce some rich classical synthesizer sounds, for example
when OSC1 is set to hex-saw and OSC2 to saw at an octave above.

Mode 0011 combination of an OSC1 hex-square and an OSC2 saw
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OuTPUT MODES

7 . N
@'@-@-@ MODE 0100

MINIMUM(OSC1, OSC 2)

In this mode the output is the minimum of the OSC1 and OSC2
waveforms.

Mode 0100 combination of an OSC1 sawtooth and an OSC2 sinusoid
with three times the frequency of OSC1
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OuTPUT MODES

7 .
M‘M MODE 0101

Bitwise C-Element of OSC1 and OSC2 with OSC2 Phase
Perturbation

In this mode the output is obtained by applying a Muller C-Element
operation bitwise on the OSC1 and OSC2 waveform values. A C-Element
is like an AND gate for bit transitions — the result goes high only when
both input bits are high, and goes low only when both input bits are
low. Otherwise (i.e. when the input bits have different values) the
output is held constant at whatever its current value is. This in itself
provides a mildly interesting, sometimes glitchy, waveform but to spice
things up a bit, the output of the C-Element operation is bitwise ANDed
with the PH2 input/control signal. The result of this AND operation is
then fed back into the OSC2 phase modulation input. The result is that
there is a perturbation of OSC2’s phase whenever there is a transition
(either from high to low or from low to high) of any of the bits in the C-
Element output. This magically produces wild fluctuations in the output
signal. Turning up the iFM control makes things even more wooly and
wacky.

This mode is especially useful as an LFO in generating rather chaotic yet
somewhat repetitive signals.
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A rather sedate Mode 0101 combination of an OSC1 triangle and an
0OSC2 square wave

A more raucous Mode 0101 combination of an OSC1 sawtooth and an
OSC2 sinusoid with the iFM control turned up
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OuTPUT MODES

rd N
@'@'@'@ MODE 0110

[0SC1(23) 0SC2(22) 0SC3(21) 0SC2(20) 0SC1(19)...0SC1(0)]

In this mode the most-significant four bits of the OSC1, OSC2, and OSC3
waveforms are interleaved, bit-by-bit, to produce the output value. The
most-significant-bit (bit 23) of the output is taken from the most-
significant-bit of OSC1, bit 22 of the output is taken from bit 22 of
0OSC2, bit 21 of the output is taken from bit 21 of OSC3, bit 20 of the
output is taken from bit 20 of OSC2, and the remaining bits (19 down to
0) are taken from OSC1.

Mode 1011 combination of an OSC1 sinusoid and an OSC2 sawtooth
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OuTPUT MODES

rd
@'@@@ MODE 0111

OSC1 and OSC2

In this mode the output is the bitwise ANDing of the OSC1 and OSC2
waveforms.

In an AND operation the result is “1” if both input bits are “1” otherwise
the result is “0”. The operation is done on the bits of the sign-
magnitude representation of the waveform values. In general, the
resulting waveform is quite distorted compared to the OSC1 and OSC2
waveforms.

Mode 0111 combination of an OSC1 triangle and an OSC2 sine

CYLLOCINIX




32

Setting one of the waveforms to square produces a form of gating. The
maximum level of the square has all bits equal to one save for the most
significant bit, which is zero. The AND operation passes the other signal
through unchanged, but sets the most significant bit to zero. For a
positive signal there is no effect, but for a negative signal the effect is to
shift the signal up into the positive range. The minimum level of the
square is all zeros except for the most significant bit, which is one. In
this case the AND operation sets any positive signal to zero and sets any
negative signal to the most negative value. This effect is demonstrated
in the figure below, which has OSC2 set to a square wave, and OSC1 set
to sawtooth.

Mode 0111 combination of an OSC1 saw and an OSC2 square
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OuTPUT MODES

é‘@'@'@ MODE 1000

OSC1 xor OSC 2

In this mode the OSC1 and OSC2 waveforms are XOR’ed, bit-by-bit.

The n”th bit output by the XOR operation is “0” whenever the nth bits
of OSC1 and OSC2 are the same (i.e. both either “0” or “1”), otherwise
the bit is set to “1”. The operations are done on the 2’s-complement
representation of the signal values. Bit-wise xor operations cause a
“bit-rot” effect on the waveform, which adds high frequency sheen to

the sound.

Py

Mode 1100 combination of an OSC1 sawtooth and an OSC2 sinusoid
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OuTPUT MODES

é‘@'@_@ MODE 1001

OSC 2 xor OSC3

In this mode OSC2 is bit-wise XOR’ed with OSC3. As in MODE 0001 the
output is passed through an additional waveshaper, whose shapes are
selected by the OSC1 SHAPE control.

Mode 1001 combination of an OSC2 triangle and the OSC3 triangle,
with the post waveshaper set to sawtooth (i.e. no additional shaping).
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OuTPUT MODES

. N
é-m-@ MODE 1010

OSC 1 xor OSC2 offset

In this mode OSC1 and OSC2 are shifted up to be positive and then
XOR’ed together. After that the result is shifted back down to be
bipolar. By turning internal sync on and setting the waveforms of both
OSC1 to OSC2 to square, pulse-width modulated pulses can be
produced, with the pulse-width set by the PH2 control.

Mode 1010 combination of OSC1 square and OSC2 sinepulsel.
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OuTPUT MODES

@'M‘@ MODE 1011

OSC1 xor OSC 3 (reduced to 4 bits)

In this mode, the OSC1 and OSC3 waveforms are XORed, bit-by-bit. The
OSC2 waveform is bit-reduced to 4 bits, by zeroing out the 20 lowest
order bits.

Mode 1011 with an OSCl sine wave (Ieft half of image) and then with
an OSC1 triangle wave (right half of image)
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OuTPUT MODES

é‘@‘@'@ MODE 1100

0SC1 when OSC2(N) = 1; 0SC2 when OSC2(N) = 0

In this mode the output alternates between OSC1 and OSC2. OSC2 is
passed through whenever the Nth bit of OSC2 is 0, and OSC1 is passed
whenever the Nth bit of OSC2 is 1. N is set by the PH2 control or input.
For the PH2 control fully counter-clockwise to around 12 o’clock, N is
set to 23 (most significant bit). As the PH2 control is turned clockwise,
N goes to 22, then to 21, and finally to 20. As N goes from 23 to 22 to
21 to 20, the number of alterations per cycle of OSC2 increases from 2
to 4 to 8 to 16. This can be seen in the following 4 examples:

Mode 1100 combination of an OSC1 sawtooth and an OSC2 sinusoid
with N=23 (i.e. bit 23 of OSC2 is used to select which wave to output)
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Mode 1100 combination with N=20
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OuTPUT MODES

é‘@-m MODE 1101

0SC1 when OSC3(N) = 1; 0SC2 when OSC3(N) = 0

This mode is similar to mode 1100, except that OSC3 is used to select
the wave to pass through to the output. OSC2 is passed through
whenever the Nth bit of OSC3 is 0, and OSC1 whenever the Nth bit of
OSC3is 1. N is set by the PH2 control/input as in mode 1100. Since the
frequency of OSC3 is always half that of OSC1 (assuming no frequency
modulation of OSC1), this usually results in a smoother sound than that
produced in the similar 1100 mode.

Mode 1101 combination of an OSC1 sawtooth and an OSC2 sinusoid
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OuTPUT MODES

é‘@'@'@ MODE 1110

Positive part of OSC1 and negative part of 0SC2
otherwise zero

In this mode the output is equal to OSC1 if OSC1 is positive, otherwise it
is equal to OSC2 if OSC2 is negative. If neither of these conditions hold
(i.e. OSC1 is negative and OSC2 is positive) then the output is zero. This
produces a waveform with a central flat spot and different shapes in
the positive and negative parts.

Mode 1110 combination of an OSC1 sawtooth and an OSC2 sinusoid
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OuTPUT MODES

@d@.@-@ MODE 1111

MODE 1100 xor MODE 1101

This mode xor’s the waveforms produced by MODEs 1100 and 1101.

l

RIS

Mode 1111 combination of an OSC1 triangle and an OSC2 triangle
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Output Gain and Waveform Folding

® ecyclebox 9 The GAIN input sets the level of the

P.T:H output signals. The gain ranges from 1.0

Soarse to about 4.0. The GAIN control knob

@"'@ @‘ attenuates the signal input to the GAIN

jack. If there is nothing plugged into the
v I PE GAIN jack, a +9V level is switched in

instead. In this case the GAIN control
,\!!er

FINE

JUTPUT MODES

o CYLOINIX ®

knob varies the gain from 1 to about 4.

Oscz

SHAPE

If the gain is higher than 1 the output

signal will start folding back on itself in an
asymmetrical manner, as shown in the

diagram below. Note that increasing the

gain amplifies the noise in the output, so
for the lowest noise output set the GAIN control fully counter-
clockwise. The level shift in the figure below is due to the AC coupling

on the soundcard input, and is not actually present in the output wave.

il
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Internal Frequency Modulation

The iFM input and control sets the level of the internal frequency
modulation of OSC1 by the output of OSC2. This modulation is

® cyclebox © computed at the internal sampling rate

of 24MHz, which results in low aliasing

PiTcH

) TasLE noise, and high quality modulation.

Mﬂ

The figure above shows the “through-zero” nature of the frequency
modulation. In this example, OSC2 is generating a relatively low-
frequency square-wave and OSC1 is generating a sawtooth wave. When
the OSC2 wave is positive the frequency of OSC2 is positive and the
sawtooth is rising. When the OSC2 wave is negative the frequency of

OSC2 passes through zero to negative frequency, causing the sawtooth
to fall.

Osc2

SHAPE

OuTPUT MODES

OcTAVE

@ E:YI_DNIXGB

In output mode 0001 the iFM input and control also adjusts the amount
of the LAG output that is fed back to the OSC2 phase input. This can
produce bending of the OSC2 waveform and even chaotic behaviour.
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OSC2 Phase Control

® cyclebox ©

PiTtcH

Qiﬁr—n- ThaLE
CDOARSE
FHE;‘EE
|
vat: H ql
Osc1

,\,%

Osc2

FRNE

IFM
RATIO 1 IHD‘l’

Gal

J
SHAPE

OuTPUT MODES

BuQ=bmdy

OCTAVE

The PH2 control knob attenuates the
signal input to the PH2 jack. If there is
nothing plugged into the PH2 jack, a +9V
level is switched in instead. In this case
the PH2 control knob varies the phase of
OSC2 over a range of 360 degrees.

The PH2 control is most useful in those
output combination modes which
involve both oscillators 1 and 2,
especially with internal sync turned on.

In output mode 0001 the PH2 input and
knob sets the phase difference between
the LAG and LEAD outputs. This can be

used to provide phase modulation of OSC2.

The PH2 input and control also sets the amount of detuning between

the 5 oscillators that create the hex-saw and hex-square waveforms.
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OSC2/0SC1 Ratio

® cyclebox ©

PiTCcH

@ | TABLE

CoOARSE
PHZ v
I
SyNDC I

T
r\
© O FINE /\

RaTio™ @ ) ¢
Nl

Osc2

SHAPE

The ratio control sets the offset in pitch
between OSC1 and OSC2. The ratio
control is very useful when using OSC2
to frequency modulate OSC1.

The RATIO input has a 5V/octave scaling
response, except in mode 0010 where it
has a 1V/octave scaling. With nothing
connected to the RATIO input jack, The
RATIO control knob adjusts the RATIO
from % to 4 (or -24 to +24 semitones).
When a signal is connected to the RATIO
input the RATIO control is overridden
and has no effect. A OV input gives a

ratio of 1, while a +10V input gives a ratio of 4 (24 semitones), and a -

10V input gives a ratio of % (-24 semitones).
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Oscillator Sync

® cyclebox ©

PiTcH

® CYLLCINIX

The starting of the Oscillator 1 and
Oscillator 2 cycles can be synchronized
with either the start of the Oscillator 3
cycle or to the occurrence of an external
pulse input to the SYNC jack.

When the INT switch is in the upwards
position, oscillators 1 and 2 are
synchronized to oscillator 3. This does
not have any effect on oscillator 1
(except when set to hex-square or hex-
saw), but there can be a significant
effect on oscillator 2.

When a large enough positive-going

pulse is present at the SYNC jack the waveforms of oscillator 1, 2 and 3

are all reset to their beginnings. Connecting a repetitive pulse signal to

the SYNC input locks the frequency of the oscillators to that of this

pulse signal. The image below shows the effect of synchronizing to an

external pulse train input on oscillator 1’s sine waveform in mode 0000.

—
SIS
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1-Shot Mode

® cyclebox ©

PiTCcH

g :: | TABLE
CoOARSE @
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Osc2
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SHAPE

OuTPUT MODES

When the 1-SHOT switch is in the “UP”
position, the oscillators will run for one
complete cycle and then stop whenever
a SYNC pulse is received. This can be
used to implement an envelope,
triggered by a pulse on the SYNC input.
With a repetitive pulse waveform on the
SYNC input the 1-shot mode resultsin a
periodic waveform consisting of the
single oscillator cycle followed by a
constant interval before the next SYNC
pulse. The Pitch input (and the Coarse
and Fine controls) will adjust the
duration of the single cycle.

1-shot mode with OSC1 sinusoid synchronized by an external pulse train.
The pitch of OSC1 is increased in the right half of the figure.
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1-Shot and Internal Sync Mode

When the both the 1-SHOT and INT
(internal sync) switches are in the “UP”

® cyclebox ©

PiTCcH

CoArse f@ position, oscillator 3 (the “sub-oscillator)

PHZ2 = . . .
3 is free running, while the other 2
“"‘° oscillators only run for one cycle on
M A receipt of an external SYNC pulse. This
. provides a repetitive waveform, as the

[ | i
|-t

¢ 2 one-shot pattern is re-triggered on the

start of each cycle of the oscillator 3

output.

Also, when entering this mode, the
entire system is RESET. This can be

useful if ever the system gets hung up
for whatever reason (which should not happen!)

IEREREES

RRREEE:

1-shot+int sync mode in output mode 0001 with OSC2 set to sinusoid.
The pitch of OSC2 is increased in the right half of the figure.
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OCTAVE /Tuning/LFO Display

The five LEDs under the OCTAVE label
display the current octave of OSC1’s

® cyclebox ©

PitcH

@, CoARsE T& pitch. This is displayed as a 5-bit binary
4T

]
@PH:@ @ number, with 00000 representing the

1
N
FINE /\ r\n

lowest octave (22 octaves below middle-
C) and 11111 representing the highest
octave (9 octaves above middle-C).

DE:1

I

RATIO 1-SHOT

=

i“““’* can be used to tune the oscillator to
> = concert middle-C pitch (261.6 Hertz). To
do this, supply a voltage to the Pitch

f\,¢1.u The lowest pitch in a given octave

Osc2

I reading is the “C” of that octave. This

OocTave

ea|::~Lw:~-,.|;»:

input that is intended to correspond to
middle-C. Then adjust the Coarse and Fine pitch controls so that the
octave reading transitions from 10111 to 11000. The LEDs will flicker
slightly just before the transition. Adjust the Fine pitch control so that
the flicker just stops.

The octave reading is displayed for about 4 seconds after a change in
the pitch. If there is no change in pitch for 4 seconds a back-and-forth
“Cylon” scanning pattern is displayed.

If the octave is 10001 or lower (e.g. the Cyclebox is running at an “LFO”
frequency), the output level is indicated by the LEDs. The leftmost two
LEDs indicate the LEAD output level and the rightmost two LEDs
indicate the LAG output level. The left LEDs in each pair light up for
negative levels, and the right LEDs light up for positive levels.
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Some Patching Tips

Here are a few ideas to get interesting sounds from the Cyclebox!

e Connect a gate signal to the SYNC input and select the hex-square waveform for
0OSC1 in mode 0000. Set the PH2 control almost fully counter-clockwise. This
produces a very snappy bass sound.

e Using a patch cable, connect the LAG output to the PH2 input. Select mode 0001,
with the OSC2 waveform set to sinusoid. In this way OSC2 modulates itself. Adjust
the PH2 control to about 8 o’clock, set the iFM control to about 10 o’clock and
adjust the GAIN control to give a little bite. The result is a nice acoustic bass sound,
with a little bit of fret noise.

e Mode 1101 can produce some nice hollow-sounding bass sounds. Set OSC1 to sine
and OSC2 to sine-pulsel and set the RATIO control to give a 4" or 5 (think power-
chord) detuning. Set the iFM control slightly clockwise to add character. You can
increase the GAIN to add some wavefolding.

e To simulate the sound of a pressure-washer select mode 1000 and set the
waveforms of OSC1 and OSC2 to random. Input a high level to the Pitch input and
set the COARSE control fully clockwise. Play with the RATIO control to get different
pitches for the noise. Turn the GAIN control up to get different qualities of the noise.

e Set the output mode to 0001 and turn the iFM control past 2 o’clock. Turn up the
GAIN control and turn the COARSE and RATIO controls all the way counter-
clockwise. The result is a noisy, chaotic waveform. Adjust the iFM and GAIN control
to change the nature of the chaos.

e Select mode 0001, with the OSC2 waveform set to sinusoid. Connect a low
frequency (about 2-3Hz) sinewave from an LFO to the PH2 input. Set the iFM control
to about 9 o’clock. Instant science fiction theremin type sound!
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Fun with Lissajous Figures

Lissajous figures are created by using one of the cyclebox’s outputs to
drive the horizontal channel of an oscilloscope, and the other output to
drive the vertical channel. Many interesting figures can be obtained in
this way. The simplest Lissajous figure is the circle, obtained when the
output waveform is a sinusoid, as shown below. Other waveform can
produce more complicated patterns. The XOR combination modes are
especially interesting in this regard, as is application of wave-folding.
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Electrical and Mechanical Specifications

Power Supply requirement: +12V@70mA and -12V@30mA

Applying power-supply voltages greater than 12Volts will damage the
circuitry. So don’t connect the module to a + 15 Volt power supply. The
Cyclebox module has protection against reversal of the power supply
voltages. However, reversal of the power connector will cause a short-
circuit of the +12V from the power supply and the +5V if it is present,
possibly causing damage to the power supply.

Input Voltage Range: + 10 Volts on all inputs.
Output Voltage Range: £ 5 Volts

Input Impedance: 10KOhms on the PH2 and iFM inputs, 100KOhms on
the SYNC input, and 1MOhm on the PITCH, RATIO and GAIN inputs.

Size: 16 HP wide (3.2 inches) x 3U high (5.25 inches) x 1.6 inches deep
(40 mm) (measured from the back of the front plate). The front plate is
2mm thick.
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Power Supply Connector

H

=N.C.

o

+12Vv

B

FGND

u

=12V

133333338

Output zero offset adjust
trimpot

To set the offset, connect an oscilloscope
or voltmeter to the LAG output. Set the
output mode switches to all down. Select
the sine wave shape (shape control for
0OSC1) all the way counterclockwise. Flip
the 1-SHOT switch to the UP position.
Turn the offset adjust trimpot so that the
voltage is zero.

Cyclebox power supply connector
and output offset adjust locations
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COMPLIANCE NOTICE

This product is considered to be a subassembly to a
digital device and as such is intended for use In a
system that complies with applicable regulations.

It 1s recommended that the module be contained In an
electromagnetically shielded metal enclosure and that
connections to the front panel jacks be made using
shielded cables.

Changes or modifications to the module not expressly
approved by Cylonix for compliance could void the
user"s authority to operate the equipment.

CYLLOCINIX




56

CYLLDOCINIX




