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mOdcan Modcan Synthesizer DO’s and DON’TS

MODULAR SYNTHESIZERS

Thank you for purchasing Modcan products. Your Synthesizer was built by hand to exacting standards. To
get the best long term performance from your system we suggest reading and following the guidelines listed
below. Technical support questions can be submitted to info@modcan.com or call Modcan at 416-465-5346.

Safety Issues:

1/ DON’T open the power supply compartment. There are no user serviceable parts enclosed.
There are components that use dangerous mains level voltage (120V or 230V) within.

2/ DO return the synthesizer to Modcan for service in the event that it stops functioning .Individual modules can be returned if the problem is
localized to one or two modules.

3/ DON’T have the power switched on when rearranging or exchanging modules and preferably don't operate the synth with any module
spaces left open.

4/ Grounding Issues: Resist the temptation to remove the ground pin from the power cord. This is an UNSAFE connection for electronic
equipment . If ground loops are a problem, first try cutting the ground wire connection on one end (not both) of the 4" phone cable that con-
nects the output of the synth to your mixer or amplifier. Also try making sure that both the synth and your mixer/amp or other equipment

are plugged into the same wall socket, power bar or are at least on the same house circuit. If all else fails contact Modcan for other sugges-
tions.

5/ Obviously, DON'T use the synth while in the bath or swimming. Other methods can be used to achieve bubbly sounds during these activi-
ties.

Operation Issues:

1/ Power up the synthesizer: switch on synth power first then power up mixer/amplifier. To power down: switch off mixer/amp first (or mute
the appropriate channel) and then switch off the synth. The powering down procedure is the more important of the two, as the pop from the
output module could possibly damage speakers.

2/ When swapping modules DON’T adjust the trim pots on the module circuit boards as these have been set at the factory using precision
test equipment for optimized performance.

2/ Use a mixer module if you wish to combine 2 or more outputs patched to one input. No damage will result in the short term but prolonged
use of parallel output connections could exceed the recommended current specifications of the output opamps. Depending on the types of
modules combined, unpredictable or degraded signal performance could result. Connecting several outputs into one input is not considered
good patching practice. Connecting one output to many inputs is fine.

4/ The scaling calibration of the Oscillator will need adjustment over the course of time. This is especially true if the ambient temperature of
the synths' environment changes radically from season to season. This is a fact of life and no different than a piano or guitar.
The procedure for calibration is outlined on the page following the Oscillator operation page.

5/ When installing modules with 1/4" jacks, attach the supplied GREEN wire to the lug where the wall ground attaches to the case, as indi-
cated on the power supply diagram.



Important!!! Power Connector Info

If you plug it in backwards you risk the chance of damaging the module
+15V wire

-15V wire

Ground wire

Connector from
power bus

The angled locking ramp
must face the header
polarizing tab.

Angled locking ramp\

Power header on
circuit board

S ‘ ‘ *Note: Some modules have
headers with locking tabs as well.
. \ The same connection arrangement
P0|ar|Z|ng tab § still applies.



Power Supply Calibration

VWV ETGIL R EEPZ OAA T ETHERY) T R ER LT 8 Please use extreme caution when adjusting

the Power Supply. The adjustment trim pots are located on the secondary, low voltage side to minimize
contact with the primary high voltage. Please have a qualified technician perform the adjustments
if you feel the slightest bit unsure. A good quality DVM is required for accurate adjustment.

A good quality Digital Volt Meter is required

"WARNING * —~—— | Ground connection lug for attaching GREEN
‘— I i wires that are usually found attached to the 1/4”
Do Not touch red areas

phone jacks that appear on many Modcan VCA
type modules.

Trim 1:-15 Current Limit adjustment trim pot
Do not adjust this trim unless instructed by Modcan

Trim 2: +15 Current Limit adjustment trim pot
Do not adjust this trim unless instructed by Modcan

Output Voltage Calibration I

To prevent damage, disconnect modules from
power supply before performing the first step
in the calibration proceedure

Using a Digital volt meter (DVM), place black
probe tip on a plastic module power connector
end (ground pin) where the green wire is con-
nected. Place the DVM Red probe at the contact
point where the red wire comes into the connector.
There are small slots in the connector where the
contact springs are visible. With power on adjust
Trim pot (4) till the reading on the DVM is exactly
+15.000V, accurate to within +/-3mV.

Keep black probe on the ground pin and move the
red probe to the center (white wire) pin.

Adjust trim pot (3) till the reading on the DVM is
exactly -15.000V, accurate to within +/-3mV.

Install all module in the chassis box and

if applicable connect all chassis boxes together
with chassis connector cables. Maximum 3 boxes
per supply. Power on the system and perform

the same steps again as listed above.

The objective is to adjust the power supply output
voltages while under load.
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module power cable connection points

Power Connector Pin diagram




Oscillator 01A

OSCILLATOR O1A

modcan

Waveform Outputs: All wave outputs are available simultaneously.
The Saw and Square are DC Offset with a range of 0-5V. The Tri-
angle and Sine are symmetrical AC waveforms with +/- 2.5V output
The Saw and Pulse (square) are richer in harmonics so appear
louder then the others. The Sine and Triangle are excellent for bass
and mellower type sounds. All waveforms can be used to modulate
other modules by patching to the CV inputs.

Sync Input: A pulse at this input resets the Ocsillator cycle. A
square wave at audio frequency will produce the classic hard sync
sounds.*note: the frequency of the master must be less than the
slave for sync to work properly.

Volt Per Octave Input : conforms to the standard used by most
keyboard controllers and midi to cv converters for conventional
equal temperament pitch control. 1 Volt change in potential results
in 1 octave change in pitch.

Expo CV In: DC coupled input for Exponential pitch modulation.
The CV AMT panel knob controls the depth of the modulation.
Positioning the knob to the left inverts the incoming voltage and to
the right the signal is non-inverted.

FM in: AC coupled input for Linear Frequency Modulation

Use this input for audio range or high frequency modulation.

The input capacitor filters DC so LFO will have little effect. Use this
input to minimize the effect of modulation on tuning.

The FM DEPTH control knob is the attenuator for this input.

Pulse Width Amount : Controls the depth of PW modulation
Fine adjustment of pitch

Initial Pulse Width : Manually sets width of square wave output

Coarse adjustment of pitch

Hi/Low Switch : When switched to LOW position the oscillator
can function as an LFO.



Oscillator 01A calibration procedure

The Oscillator calibration and scaling procedure is divided into two sections. The first section contains
information for general calibration and is best performed by a knowledgeable technician or if you have
access to test equipment and your ‘feeling lucky’. The second section is for scaling only.

Scaling may be required if the module has been subjected to a lot of vibration or has been exposed

to wide variations in temperature. Component ageing can also effect scaling. Only perform the following
steps if you suspect the Oscillators’ performance has diminished from the original specifications.

Full Calibration (requires test equipment)
( -r4) (-rz ) (711)( T9 )(71 )(1-3 ) Step 1: Connect module to appropriate Modcan approved
power supply. Adjust trim T4 for exactly +10.000V at Test Point
SCILL'ATOF! 01A V 6 2004 T2. Check for -10V approx. at Tp1.

E\-"EN OFFSET

(8o |< T5 T

1B Step 2: Using a scope, view sawtooth output and verify wave-
form is typical 5V pk-pk output. Approx. 2.5V DC offset.

Step 3: Scope the square output, and with Pulse width INI
knob fully CCW adjust trim T9 for exactly 50% duty. Check for
approx 5.6Vpk-pk output with 2.5V offset.
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Step 4: Using frequency control knob set oscillator to 5kHz
and set PW knob fully CW. Adjust T10 (PW AMT) so that
output is 1Vpk-pk on oscilloscope. A Frequency counter is
also handy here.

Step 5: Set Osc. To 1kHz and scope Triangle output.
Adjust T11 (TRI ADJ) for symmetrical wave shape with
minimal glitch. Triangle should be approx.+/-2.5V. Measure
offset voltage using a DVM. Adjust T8 (Zero) trim for OV
offset.

Step 6: Check sine output by ear and with a scope, adjust
T6(ODD H.)for best symmetry and least buzzing. Trim T5
(EVEN H.) similarly. Trim T7 (OFFSET) for OV offset.

Sine output should be approx.+/-2.5V.

Tuning/Scaling

¥ Step 1: Connect a MIDI digital keyboard with a basic sine
+15 wave patch to a midi to CV converter. patch the MIDI>CV to
GND the Oscillator 1V/Octave input.

FPODOOMIQ TSR =00 00— <

Step 2:While monitoring both SINE WAVE signals from the
midi keyboard and the oscillator being tuned, play the lowest
note. Tune the Oscillator to the same frequency as the refer-
ence tone using a combination of the COURSE and FINE
panel controls. Try and achieve minimum beating between the
two.

Step 3:Now play an octave above. If there is beating adjust

T1 (SCALE) trim pot till a beat free octave is achieved.
Adjusting the SCALE trim will effect the overall oscillator freq-
uency so continuous re-tuning of the oscillator to the reference
sine wave will be needed. Play two octaves up from the lowest
note and again strive for a beat free 2 octave interval.
Continue with the 3rd and 4th octaves. At approx 5-6 octaves it
can become difficult to obtain perfect tuning. Trim T3

(HI FREQ) can be adjusted to compensate for flat/sharp upper
frequencies.

Step 4: With COURSE knob fully CCW and FINE at Zero
input a constant 3V to the 1v/Oct input. Adjust T2 (RANGE)
trim till the oscillator frequency is C-131Hz.




Low-Pass Filter 02A

Filter Section

Input to filter

Control Voltage input 1

Control Voltage input 2

1 Volt per Octave Input : This
input can be used to enable the
filter frequency to track a keyboard
or pitch cv input etc.

Resonance Control

Attenuator Section

LOWPASS FILTER OZA

INPUT

ATTENUATORS

C

auTPUT 1

C

ouTPUT

OuTPUT 2

The Low-pass filter module is split into two sections. The top section is the filter and the lower section is the
Attenuator. This is a separate module that is used in between other modules to limit the depth of control voltages
for modulation

Filter output

Control Voltage Amount 1:
Inverting/non-inverting CV
attenuator. Zero for no modulation.

Control Voltage Amount 2:
Simple attenuator only. No inver-
sion

Initial Filter Frequency Control
: This knob sets the filter cutoff
point. The CV inputs add to the
frequency set by this control.

Gain Control :Use this control to
limit the input signal. Reduce if
clipping or harshness occurs

Attenuator Output : The
Attenuator is used to limit the
amount of signal or voltage sent
between an output and input. Use
to control the depth of modu-
lation where there is no depth
control on a modules input i.e. the
cv input on the LFO module.

Input

Depth Control



Quad LFO 03A

The Quad LFO is 4 simple wide range voltage controlled LFOs on one panel. Each of the four
sections works independently of each other and the functions are the same for all four. This
module is ideal for general purpose modulation such as sweeping filters, amplitude modulation,
etc. The mix output sums all four LFOs together for complex modulation and audio range output.

QUAD LFO O3 A
LFO1 FULSE
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Waveform Output : The wave output is selected by the WAVE
switch to the right of the output jack. The choices are Triangle at
+/-2.5V and Square 0-5V

Waveform Select : Three position switch to select the output wave.
In the centre position the output is disconnected and the LFO is
removed from the MIX output below.

Rate Control : Sets the frequency of the LFO section in conjunction
with the CV input to the left.

CV Input : Control voltage input used to modulate the LFO fre-
quency. The response of this input is 1 Volt per Octave. Tracking
the LFO with a keyboard scaled voltage will result in standard
semitone intervals.

Mix Out : Mix out of all four LFOs. The wave switches in the centre
position remove the signal form the mix output.

The mix output signal is at a 2:1 ratio to reduce clipping as all out-
puts are DC coupled. Example: If all 4 LFO where set to Pulse and
all waves were high the summed mix output would be 20V (clipping
would occur)



Envelope Generator 04A

The Envelope Generator is a five stage, voltage controlled contour generator.
A new HOLD function has been added to the original design for gate processing.

ENVELOPE GEN O4A

7=
/

GATE IN

O

OUTPUT

RESPONSE

Gate Input: Input a gate from a midi>cv converter or LFO pulse
or pulse from an Oscillator set in Low range etc.

Envelope Output: Patch this jack to a VCA CV input or filter CV
cutoff input etc.

Trigger Input: can be used for re triggering the envelope while
a gate signal is present ( An example would be to restart the
envelope with an LFO pulse output while feeding a gate signal
to the gate input above it )

Indicator LED: shows status of envelope output

DLY/HOLD Control: Double function Push-Pull switch control
Pushed In- Sets the Delay stage duration that precedes the
envelope. Pulled Out- Over-rides the gate duration. Short gates
can be made long and long gates short. This can be useful when
triggering from a software sequencer and gate duration needs to
be altered to suit the envelope. The DLY/HOLD CV input function
changes in accordance with the position of the pull-switch. The
HOLD can also be used to add PUNCH to percussive sounds.
Set to short Hold time, SUSTAIN control to full CW position, Attk.
and Decay to full CCW. Use RELEASE to control decay time. Use
Lin switch position for fast response.

Control for Attack stage: CV input sub-
tracts from the knob position.

Control for Decay stage: CV input adds
to the decay time.

Control for Sustain amount: CV input
adds to the sustain level.

Control for the Release stage: CV input adds to the duration.

Response switch: Sets attack curves for envelope.

Up= Log attack only

Centre= Log attack and extended release

Down=Linear attack

The Log attack applied to an Exponential ‘anti-log’ VCA (6x2
Mixer) provides the opposing response curve creating a linear
VCA response.

1V/Oct Input changes the time constant of all stages simultane-
ously. Primarily used for keyboard tracking of envelope.

The greater the input voltage the shorter the envelope stage
durations.



Dual LFO 05A

The Dual LFO Module has multiple modes of operation:

1/ Conventional Low Frequency Oscillator for modulation etc.
2/ Audio frequency sound source

3/ Simple AR or AD envelope generator

4/ VVC Lag processor

5/ Divide by ‘N’ Pulse or clock divider

6/ Envelope follower

7/ A 6db low pass filter. Input an audio signal to one of the gray
- inputs and adjust the RISE and FALL knobs to adjust the
(. '. cutoff frequency.The CV inputs enable this to be done under
voltage control.

Pull out the RISE control
knobs for LFO to cycle

DUAL LFO O5A

Triangle to Sawtooth output: This is also the output for lagged voltages
and for envelope out.

TRUSAW T IRLSAW 2 Pulse Wave Output: Also referred to as a square wave.

The RISE and FALL controls are used to set the width and frequency

of the PULSE. If a gate or trigger is applied to the RESET, the PULSE
output will become a pulse or clock divider. By adjusting the RISE and
FALL controls the divisions can be from 1:1 to 1:50 or more.

Reset Input: When using this input make sure RISE knob is pushed
in. If a gate or trigger is applied to the RESET the TRI/SAW output can
be used as a simple AR envelope with the Attack being controlled by the
rise knob and the Decay by the fall knob. Envelope will not re fire till it has
reached its’ full duration. This makes it possible to use as a pulse divider.

Control Voltage input: For external frequency control, best proceeded
by an attenuator as found at the bottom of the Low pass Filter or the Dual
Mixer or X/Y etc. for maximum control

Inputs: If a Gate or Trigger is applied here the Tri/saw Outputs can be
used as an envelope generator (push RISE knob in for this mode). The
difference between using this input instead of the RESET input is tha the
envelope here will be an AD envelope and will restart with every new trig-
ger whereas with the RESET input the envelope will not restart until it
has completed it's cycle. Stepped voltage can be lagged or smoothed
for portamento effects. Input a stepped voltage here and adjust rise and
fall for amount of glide .

Rise and Fall Controls: In LFO cycle mode (pull out RISE knobs) these
controls set both the frequency and shape of the waveform. When both the rise
and fall knobs are set equally the output is a triangle wave.

If both knobs are set to different values then the waveform will be either a
rising or falling sawtooth wave. For the PULSE output these controls set
the duty cycle or width of the Pulse wave.




Phase\Timbre Mod 06A

Description: The Phase Shifter / Timbre Modulator module is divided into two separate sections. The Phase
Shifter section is a 6 pole 1080 degree phase shift with resonance and voltage controlled shift. The Timbre mod
section adds harmonics to simple waveforms such as sine or triangle or any waveform for that matter. The com-

plexity of the output is related to the source input. The Timbre Mod section is divided into 2 sections but there are 3
different effects from moderate shaping to full out distortion

PHASE\TIMBRE MOD O6A

TIMBRE MOD

P

INPUT 1A

aouTPUuT A
OUTPUT 18

OUTFUT 2B

O

INPUT ZA

10

SHAFE B

Input to Phase shifter
Phase shifter output

Shift controls depth of phase. When used with cv input best results are
achieved when set to zero

Resonance amount

Cv Input : for connecting to LFO's or other modulation sources

Gain Control: Sets the input level received by the phase shifter

Input 1: for timbre modulator “A” is AC coupled

Input 2 : for timbre modulator A is DC coupled. Subtle differences in
tone can be heard between these two inputs depending on the source
signal. Both inputs can be used simultaneously for ringmod type sounds.

Cv Input : for controlling “ A “ shape amount

Shape : sets the amount of rectification on waveform. Simple wave-
forms such as sine or triangle benefit most from timbremod although
others can be used for even more complex sounds

Input for Timbre Mod "B"

Output for Timbre Mod

Output 1B : adds the most complexity to source waveforms

Cv Input : for controlling “ B “ shape amount

Shape B : sets the amount of rectification on waveform. Simple wave-
forms such as sine or triangle benefits most from timbre mod although
others can be used for even more complex sounds. Timbre Mod B dif-
fers from A in the degree of change that occurs to the source signal with

Output 2B : is a more subtle version of 1B



NOISE/S&H/RING 07A

Noise Source /Sample and Hold/ Ring Modulation

White Noise Output : Filter or Mix —
with other waveforms to produce
percussion sounds and f/x.

White Noise gain control

Random +: This output has the same
function as the one next to it. The

only difference is that it outputs only ___
a positive voltage. This is useful with

the S&H to control filter cutoff etc.

Sample & Hold Input : patch sample —
voltages from LFO, Osc., Random +
Noise etc. This is the source voltage
input for the Gate to hold.

Gate Input : This is the input for
patching to a gate or clock pulse from

an LFO etc. The clock speed sets the
duration that the sample voltage is
held for.

Smooth CV : This input is for voltage
controlling the smoothing depth

X Input : Patch signals from any
source to this input. The output will
be the sum and difference of the X
and Y inputs. Both X and Y inputs
must be connected to signal outputs
for the Ringmod to work.

Mix CV: This input is for voltage
control of the mix amount.

NOISE/S&H/RING O7A

O ©

o 10
PINK AMT

O C

RANDOM+

WHITE AMT

RANDOM®E

SAMPLE AND HOLD

O ©

o 10
SMOOTH AMT

XY OouT

RING MOD

3 o

— Pink Noise Output: Pink noise is
white noise that has been filtered to
emphasize the lower frequency spec-
trum.

— Pink Noise Gain Control

— Random +/-: This output is a +/-
random low frequency voltage for use
with the Sample and Hold section

below. Patch this to the S&H input
and the output will swing both posi-
tive and negative

Sample and Hold Output

Smooth AMT : The setting of this
knob controls the amount of lag or
portomento between output voltage
steps.

X/Y Output: This is the Ring Modulator
output

Y Input : Same as for X input

Mix: Control for setting the mix
between the X input and the Ring
Modulated X/Y signal. This allows the
user to mix in some of the original
unaffected sound.



PROCESSOR 08A

The Processor Module is made up of 4 separate utility modules.
Each section functions independently and as an isolated circuit.

Pre-Amp Input: Connect outputs
from drum machines, samplers, gui-
tars, tape decks etc. to this input. The
signal from these sources is often at
a lower level than Modcan modules
prefer so use this module to boost

Envelope Follower Input: Send

the output from the Pre-amp module
above to this input to create voltage
envelopes that rise and fall depend-
ing on the source signal's amplitude

Integrator Input: The Integrator, also
known as Lag, Slew or Portamento,
is used to smooth or glide between
abrupt voltage transitions.

Lag CV: Control voltage input for lag
amount

CV Mixer inputs

Input 1&2 Mix control : Use this
control to mix the inputs 1 and 2

Non Inverting Output: Output inver-
sion is follows the input (no inversion)

PROCESSOR OBA

C

ENVELOPE FOLLOWER

INPUT

INTEGRATOR

O

INPUT

1 MIXER 2

O

NON INV OUT

C

ouTPUT

C

OUTPUT

OFFSET

0

INV OUT

Pre-amp Output: Route this to
any input that would normally be
used to process signals i.e. filters,
Ringmod, Phaser, etc.

Ratio Selector: Allows selection
between high or low gain boost,
which can also be attenuated using
the Gain Control Knob .

Follower Output: Route output to
any control voltage input. Some
uses would be opening a filter in
time with individual hits in a drum
loop or modulating an oscillator's
pitch.

Output: Route to any control volt-
age input on another module.

Lag Control: Sets the time con-
stant or amount of glide between

Offset: Adds or subtracts voltage
to the input signal. An example of
offset use is when shifting a trian-
gle wave which swings +/- 2.5V so

Inverting Output: This output
inverts or turns the resulting wave-
form upside-down. This is useful
for inverting envelopes etc.



Multimode Filter 10A

High, Low, Band, and Notch Ouputs:
Audio outputs for the 4 filter responses,
available independently and simulta-
neously. The filter is a 2 Pole 12db/Oct
design with CV Resonance.

1 Volt per Octave Input: This input
can be used to enable the filter fre-
quency to track a keyboard or pitch cv

Voltage Control Input 1

Voltage Control Input 2

Resonance Control Voltage

Initial Resonance Amount Control

VCA CV Input: The Multimode 10A
has an on board pre-filter VCA that
can be used to contour the audio
signal before being processed by
the filter. Try short attack using an
envelope with filter set to full res for
filter ringing effects.

MULTIMODE FILTER 10A

LOWPASS

GAIN CV

Filter Audio Input

Control Voltage Amount 1: This knob
works as an inverting (CCW of zero) or
non-inverting (CW of zero) input modu-
lation depth control. Set to zero for no
modulation

Control Voltage Amount 2:
This control is a modulation input
attenuator with no inversion.

Resonance Control Voltage
Attenuator

Initial Filter Frequency Control:
This knob sets the filter cutoff point.
The CV inputs add or subtract from
this setting.

Gain Control : Use this control to
limit the audio level to the filter. When
using the filter with high Resonance
it is often useful to reduce the input
gain to eliminate distortion. Use this
control to set the amount of the gain
CVs' input effect..



Morph / Peak and Trough 12A

Description : This module has two distinct sections which are isolated . Both sections are dual modules and are
divided down the centre. The Morph section is a wave shaping utility that takes a Sawtooth input and allows the
user to shape or Morph it from a Saw wave through Sine to Pulse at the output.

The Peak and Trough section combines signals and outputs the most positive or most negative DC component of
the resulting combined signal. See fig.1 below

MORPH/PK&TRGH 12A

c Morph Output

ouTPUT ouTPUT
Morph Input : Patch a Sawtooth

A output from an Oscillator to this input
C . for normal use of this module. Other
waveforms and even post filter signals

Lty can be input here also with interesting
results.
o Control Voltage Input : Modulation
input for control voltage wave shape
CV INPUT CV INPUT selection.

Control Voltage Amount:
Inverting/non-inverting CV attenuator.
Zero for no modulation.

Input1™ | 7V VN
Input2— | 7V VVVVA

FAAANASANNAS AN
Peak Output | 7V V

Shape Control : Sets the initial
output wave shape in tandem with the
CV input and CV Amount Knob

Fig. 1
Peak Output: The Peak outputs the
most positive DC voltage component
of the combined signal.

Trough Output: The Trough outputs
the most negative DC voltage compo-
nent of the combined signal.

Inputs 1-4 : patch signals of dif-
fering frequencies to two or more
inputs. The combined output will
be either the most positive DC
voltage at any given moment in,
the case of the Peak output, or
the most negative DC voltage for
the Trough output

Note* any of the four inputs can be
used together provided Input 1 is
always included .




4 Pole Lowpass 14A

Input to filter

1 Volt per Octave Input : This input
can be used to enable the filter fre-
quency to track a keyboard or pitch cv
input etc.

Control Voltage input 1

Control Voltage input 2

Control Voltage Resonance Input

CV Resonance Input Attenuator

4 POLE LOWPASS 14A

Filter output

Control Voltage Amount 1:
Inverting/non-inverting CV
attenuator. Zero for no modulation.

Control Voltage Amount 2 :
modulation input attenuator with no
sign changing.

Resonance Control

Initial Filter Frequency Control
: This knob sets the filter cutoff
point. The CV inputs add to the
frequency set by this control.

Gain Control :Use this control to
limit the signal that is fed to the
filter. Lower settings if clipping.



4 Pole Highpass 15A

Input to filter

1 Volt per Octave Input : This input
can be used to enable the filter fre-
quency to track a keyboard or pitch cv
input etc.

Control Voltage input 1

Control Voltage input 2

Control Voltage Resonance Input

CV Resonance Input Attenuator

4 POLE HIGHPASS 15A

Filter output

Control Voltage Amount 1:
Inverting/non-inverting CV
attenuator. Zero for no modulation.

Control Voltage Amount 2 :
modulation input attenuator with no
sign changing.

Resonance Control

Initial Filter Frequency Control
: This knob sets the filter cutoff
point. The CV inputs add to the
frequency set by this control.

Gain Control :Use this control to
limit the signal that is fed to the
filter. Lower settings if clipping.



Dual X-Fade 16A

The Dual X-Fade Module: Dual Module available in the two configurations.
Optimized for CVs: DC coupled for voltage and audio with a linear fade
response. The output signal is proportional to the control input. At the centre

cross fade position the output is one half
or 6dB the input level. Audio

cross fading is possible but the drop

in level will be obvious when the mix
control is centred.

Optimized for Audio: AC coupled and
suitable for audio only. The fade res-
ponse is a log curve. At the centre mix
position the output is only 3dB down and
therefore the drop in volume is not
apparent.

Beyond these differences the two
versions function in the same way.

DUAL X-FADE 16A

CV INPUT CV INPUT
o
1

ATTENUATOR
Attenuator section: same functions
as for the Lowpass 02a module. o o

aouTPUT OuTPUT

O O

X-Fade Output

Input A

Input B

Control Voltage Input: Use this
input to control the cross fade mix of
the Inputs Aand B

Mix Panel Control : Sets the initial
mix of Inputs A and B in conjunction
with the CV input above.



Sequencer 17A

This module is a 2 column 8 row Sequencer providing a stepped voltage output that can be used to generate melo-
dies or patterns when patched to Oscillators 1 Volt Per octave input. Other uses for the Sequencer are to control the
cutoff level of a filter or control the pan position or volume of a VCA. The Sequencer has an onboard quantize feature
that when enabled allows for easier step tuning with semitone or major scale intervals.

Step LED Indicators : Indicates step status Gate Outputs: A gate output is available

at each step of the sequence. The Led indi-
cates which step and gate output is active.
Some uses for this gate would be to trigger

an envelope , LFO input or many other functions

Column B: The position of
the knobs sets the output
voltage at each step. The
range is 0-5V or 5 Octaves.
Manual Reset : This button when depressed
returns the sequencer to step 1

A/B Output: Sequencer output for Columns A

Column A: & B. Pulse the Horizontal Clock below to switch
Same as between A& B making it possible to have a 16
column B.

step sequence. Patch the 1st gate output to the
Horizontal Input to have the sequencer switch
rows at the beginning of each cycle

A Output: The voltage step output set from
the A column of knobs.

B Output: The voltage step output set from
the B column of knobs.

Quantize Mode: Switch right= no quantize
Middle position= semitone quantize. Left
Position = major scale quantize

Manual Hold : Depress to hold on a sequence
step.

Hold Input : patch a voltage to this input to
stop the sequence from advancing. Complex
rhythms can be created with use of this input.

Reset : pulsing this input resets the sequencer
to step 1. When patched to one of the step Gates
1-8 the gate step will reset the sequence

Random: Holding the Random input high (+5V)
will cause the step order to be randomized

with each new clock pulse.

Clock Input : Patch the Clock module to this input
or use a Square wave from an Oscillator or LFO in
LOW Range mode to clock the sequencer.

HORIZONTAL

UP/Down : Patch a voltage to this input to
reverse the cycle of the sequencer. This can
be used to extend the pattern possibilities

Horizontal Clock : A clock from an LFO or
other source can be used to switch between
the two columns. Use the A/B output to patch
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MIX/LAG 18A

The Mixer section of the 18A provides
a simple way to combine multiple
signals. Suitable for Audio or CVs

Mix Output : final output for the Mix
section.

Input One: One of three inputs that
can be mixed together with added
offset.

Input Two

Input Three

VC LAG: Lag is another word for Porto-
mento or Glide. The most common use
for Lag is to smooth stepped voltage

from a sequencer output or keyboard etc.

The VC Lag can also be used with filters
or anywhere a smoothed control voltage
is desired.

This is a Dual module and the amount
of Lag is set either with the LAG amount
knob or by Control Voltage via the CV
input.

MIX/LAG 18A

-

INPUT 1

INPUT 2

o

VC LAG

C

ouTPUT

=]
LAG AMT

o
LAG AMT

OFFSET Control: The Offset control
adds or subtracts voltage from the
mixed inputs. The range is +/-5 volts.
Leave this control at “0” if no offset is
required. For Audio mixing leave this
set to zero

Level 1 Control: Inverting/non-
inverting CV attenuator.

Level 2 Control

Level 3 Control

Lag Output :Example: Patch to
1V/Oct input of an Oscillator or a filter
CV input etc.

Lag Input : Example: Patch from
the output of a Midi>CV module or
Sequencer eftc.

CV Input: Example: Patch to the
Tri/Saw Output on an LFO set to a
slow rate

Lag Amount : Sets the depth of the
Lags effect in conjunction with the CV
input



Pulse Divider 20A

Description: The Pulse Divider /Dual Switch module is a dual function module. The top section is the pulse
divider and is used to divide a pulse, clock or gate signal from an oscillator, LFO etc. This is an excellent module to
use with the Sequencer module for gate control of envelopes and LFO’s. The Pulse Divider can also work like an
octave divider with audio range square or pulse waveforms. The Dual Switch section of this module allows the user
to input two audio or voltage control sources into the X and Y inputs and then using a gate to switch between the
two. When the gate voltage is high the X input is available at the X/Y output and when the gate is low the Y input.
The pulse divider and switch work well
together as the divisions allow for
long switch times divided from a fast
clock input.

PULSE DIVIDER 20A

Pulse Input: Patch the Square wave
output from an Oscillator or a clock
from an LFO pulse output or gate from
a midi>cv module etc.

Divide by 2: outputs the input clock
frequency divided by a factor of 2.
The other outputs divide the input by
the factors displayed for each jack.

X/Y Output/Input: When the gate
input is high (+5V) the X input is
switched to the out. When low (0V)
the Y input is switched to the output .
See note*

X Input/Output*

*NOTE: The function of the Switch
module can be reversed so that one
input can be sent to one of two out-
puts with the gate switching between
them. Patch a signal to the X/Y jack
and the X and Y jacks become out-
puts that can be patched to any other

module. Y Input/Output*

Gate Input




VCA Panner 21A

Description: The VCA Panner 21Ais a two channel mixer employing low noise,
Class ‘A’ VCAs for voltage controlled gain and panning. The two VCA sections
have banana jack outputs for VCA1 and VCA2 and mix out balanced TRS 1/4”
jacks for connection to mixing desks etc.

VCA 1 Input —

Pan CV inputs: Control voltage —
inputs for pan position

Pan Controls: Manual control of the —
channel pan position. Center when
using triangle wave CV for panning

or if using the Dual LFO 05a turn fully
CCW.

Channel 1 outputs: left and right
outputs for internal connection within
the system

Channel 2 outputs: left and right
outputs for internal connection within
the system

Balanced Mix outs: +4dBu level
TRS (Tip-Ring-Sleeve) outputs

VCA PANNER 21A

GAIN CV1 GAIN CVZ2

~ PN

L ] MIX — R

VCA 2 Input

Gain Panel Control: Dual Function
pot. When pushed in the knob
functions as a simple gain or volume
control for the channel. Pulled out-
the pot becomes an attenuator for
controlling the amount of CV is
applied to the channel from the Gain
CV input.

— Gain CV inputs 1 & 2



MiniWave 22A

The MiniWave 22a is a Modcanization of the Wiard/Blacet design.
The 22a is a device for outputting waveform samples stored in a digital memory (EEPROM) in response to
an analog voltage. Note: see calibration information for optimal use with Modcan Oscillators.

Calibrating the Miniwave for Modcan use.

There can exist some slight variation in output level between oscillators.

For optimal use, select one oscillator to use as the drive signal and calibrate the

Miniwave to this signal.

Procedure: input a sawtooth waveform from the Osc. 01a. Set input switch to

+5V at the bottom of the panel. Set Miniwave to Bank 0, Wave 0. By ear or with

WIARD SYNTHESIZER a scope, adjust trimpot RT1 on the circuit board for cleanest sine wave (minimal
MINI WAVE buzzing)

‘ " c Wave Out: Audio or voltage output

Input: Audio or voltage input. For typical operation a sawtooth wave is
used to drive the Miniwave. When using an 01a Osc set Input select
switch to +5V. Use the same position when inputting voltage for quan-
tizing. Set Input select switch to +/-2.5 for sine or triangle and audio
signals.

Output Sel: Selector switch. Set to ‘NORMAL’ for all banks except 15.
QuanTIZE Select ‘Quantize’ for Bank 15 as the quantizer bank requires a different
= output level to function correctly. The same is true for a