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Special Messages
This manual covers how to use MiniFreak V, provides a comprehensive look at its features,
and details how to download and activate it. First, some important messages:

Specifications Subject to Change:

The information contained in this manual is correct at the time of printing. However, Arturia
reserves the right to change or modify any of the specifications or features without notice
or obligation.

IMPORTANT:

The software, when used in combination with an amplifier, headphones or speakers, may
be able to produce sound levels that could cause permanent hearing loss. DO NOT operate
for long periods of time at a high volume or at a level that is uncomfortable.

If you encounter any hearing loss or ringing in your ears, please consult an audiologist.

NOTICE:

Service charges incurred due to lack of knowledge relating to how a function or a feature
works (when the software is operating as designed) are not covered by the manufacturer’s
warranty, and are therefore the owner's responsibility. Please study this manual carefully
and consult your dealer before requesting additional support.

Epilepsy Warning – Please read before using MiniFreak V:

Some people are susceptible to epileptic seizures or loss of consciousness when exposed
to certain flashing lights or light patterns in everyday life. This may happen even if the
person has no medical history of epilepsy or has never had any epileptic seizures. If you
or anyone in your family has ever had symptoms related to epilepsy (seizures or loss
of consciousness) when exposed to flashing lights, consult your doctor prior to using the
software.

If you experience any of the following symptoms: dizziness, blurred vision, eye or muscle
twitches, loss of consciousness, disorientation, any involuntary movement or convulsion,
while using this software, discontinue use IMMEDIATELY and consult your doctor.

Precautions to Take During Use

• Do not stand too close to the screen. Sit a good distance away from the screen.

• Avoid using if you are tired or have not had much sleep.

• Make sure that the room is well lit.

• Rest for at least 10 to 15 minutes per hour



Congratulations on your purchase of MiniFreak
V!

Excellence is placed at the heart of every Arturia product, and MiniFreak V is no exception.
Explore the presets, tweak a few controls, get lost in the features - dive as deeply as you like.

Be sure to visit the www.arturia.com website for information on all our other inspiring
hardware and software instruments, effects, MIDI controllers, and more. They have become
indispensable tools for many visionary artists around the globe.

Musically yours,

The Arturia team

http://www.arturia.com/
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1. WELCOME TO MINIFREAK V!

Congratulations on purchasing Arturia MiniFreak V!

You might be familiar with the MicroFreak, Arturia's compact digital/analog hybrid
synthesizer. It combines a versatile digital oscillator with a semi-modular signal flow,
and fun performance features, all in a unique tabletop format with a 25-note touchplate
keyboard.

Building on the MicroFreak's concept and architecture, the MiniFreak synthesizer has taken
freakiness to the next level in many different ways... and MiniFreak V gives you all of its
power, plus the ability to sync with a hardware MiniFreak for massive performance and
editing power!

1.1. What’s so freaky?

At the heart of both the MiniFreak and MiniFreak V are two digital Oscillators with expanded
capabilities. One offers 24 different oscillator types, from simple synthesizer waveforms
and virtual analog modeling to speech synthesis, wavetables, and much more. The other
has 21 different modes, not only various oscillators but other processing such as ring
modulation, digital filter modes, and more.

The oscillators are fed into a multi-mode Filter, and then a set of three independent digital
effects processors (FX), each with a selection of multiple effect types.

In addition to a dedicated ADSR Envelope, there's a Cycling Envelope that can be used as
either an extra 4-stage envelope or as a looping waveform with a variety of complex shapes.
This is in addition to a set of two Low Frequency Oscillators (LFO) with multiple waveshapes
(including hand-drawn ones!) and the ability to sync to a global tempo. Modulation sources
can be assigned to multiple destinations with different amounts, thanks to an easy-to-use
Modulation Matrix.

The software mimics the hardware's two capacitive Touch Strips with multiple assignable
functions for intuitive real-time control, and a powerful built-in arpeggiator and sequencer
top off the package.

MiniFreak V's features perfectly mimic what you get in the hardware synth. As a result,
when hardware and virtual instruments are synced, you can freely exchange and edit/save
presets, load sequences, control the software from the hardware front panel (including the
keyboard and Touch Strips), perform operations easily in the software that are a bit more
tricky on the hardware alone, and much more.

Put it all together and you have one major freakout of a synthesizer, capable of all kinds of
inspiring tonalities. It can do ordinary sounds like other synths, of course... but who wants
that?

Get ready to get freaky like never before, with a virtual synthesizer like never before.

Musically yours,

The Arturia Team
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1.2. Getting started

MiniFreak V breaks a number of (other people's) rules about "what a digital synthesizer can
do", but in order to learn how to break the rules in a musical way, it helps to learn the rules
first. While this manual will introduce basic concepts in many places, there's a lot more to
know about synthesis – and fortunately, there's this thing called the Internet that places a lot
of good information in your hands.

Between online videos to give you step-by-step advice, online forums where you can talk
to other synthesists, and websites and blogs on electronic music, you can build up a
vocabulary of synth terms and techniques that will help you out with a wide variety of
synthesizers – and, of course, get the most out of your MiniFreak.

1.3. Diving in (suggestions on using this manual)

In this manual, you'll be introduced to all of MiniFreak V's functions, step by step. It's
organized so that you can quickly find what you need, whether it's a detailed list of
parameters for a given FX preset or just figuring out the difference between a Style and a
Genre.

The Table of Contents is laid out by section, with some general information at the beginning
and end. Inside each section, you can click on topic and page references to quickly find
what you need.

One important bit of advice: the more you learn in depth about MiniFreak V, the more you
can do with it. Take your time and go through the manual, either in order or by chapters that
interest you, until you know what every function does. When you're really comfortable with
MiniFreak V, you'll be able to do a whole lot of freaky stuff without having to refer to this
manual as often.

And above all: have fun! Ultimately, that's what music is all about.

� �*,-*#�����+�*���'-�%��#'#�*��$�������%�(&��,(��#'#�*��$���



1.4. Firmware 4.0: Added content and features

1.4.1. New Effects : Vocoder EXT In and Self

Version 4.0 of MiniFreak's firmware adds 2 new effects the Vocoder EXT In and Self.

What's Vocoder Synthesis?

Vocoder synthesis is a technique used in speech and audio processing to analyze and
reproduce human speech or other sounds by separating and then re-synthesizing the
sound's characteristics. It works by analyzing the spectral features (like the shape of the
sound wave) of a voice signal and then using that information to reconstruct or modify the
sound using a separate excitation signal (like a synthesizer).

In simpler terms, a vocoder breaks down the voice into its essential components—such as
pitch and formants—and then rebuilds it, often allowing for manipulation (like robotic effects
or voice transformations).

1.4.1.1. Vocoder Ext In

This Vocoder effects processes the signal from the Minifreak Synth Patch as the carrier, and
the External Input as the Modulator.

Here is how the knobs work for the Vocoder Ext In effect :

• Time: Define how long the sound takes to decay when Vocoder processes sound.

• Intensity Shift the frequency content of your sound. In Gated subtype, this is
replaced by the gate Threshold.

• Amount: Blend your dry voice with the processed one.

• Subtypes: Clean, Vintage, Narrow and Gated.

� For the Minifreak V, the Ext In requires you to route the audio from the audio channel desired to the
side-chain input of the Minifreak V in your DAW.

�*,-*#�����+�*���'-�%��#'#�*��$�������%�(&��,(��#'#�*��$��� �



1.4.1.2. Vocoder Self

This Vocoder effects processes the signal from the MiniFreak as the carrier as well as the
modulator. In this mode, the Vocoder behaves a bit like a filter bank

Here is how the knobs work for the Vocoder Ext In effect :

• Spectrum: Define how wide is the frequency content analyzed by the Vocoder.
Provides a drastic change to the sound.

• Formant Shift Shifts the frequency content of your sound. In Gated sub-type, this
is replaced by the gate Threshold.

• Amount: Blend your synth signal with the vocoded synth.

• Subtypes: Clean, Vintage, Narrow and Gated.

1.4.1.3. Vocoder EXT in and Self Sub-Types :

Both Vocoder Types have 4 different Sub-Types accessible through a drop-down menu,
here's a quick overview of each :

• Clean : The most clean/modern vocoder presets. Focus on high definition sounds
and voice intelligibility.

• Vintage : Aim to reproduce old vocoder gear from the 70s/80s which have a
tasty sound coloration.

• Narrow: Allow for very resonant sounds, perfect for creative sound design

• Gated : Generate plucky or droplet sounds based depending on the signal you
fed on.
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2. ACTIVATION AND GETTING STARTED

2.1. Compatibility

MiniFreak V works on computers and laptops equipped with Windows 10 or later or macOS
10.13 or later. It is compatible with the current generation of Apple M1, M1 Pro/Max/Ultra, and
other Apple Silicon processors, as well as Macs based on Intel processors. You can use it as
an Audio Unit, AAX, VST2, or VST3 plug-in within your favorite recording software.

2.2. Download and Install

You can download MiniFreak V directly from the Arturia Products Page by clicking either the
Buy Now or Get Free Demo options. The free demo is limited to 20 minutes of operation.

If you have not already done so, now is a good time to create an Arturia account by
following the instructions on the My Arturia webpage.

Once you install MiniFreak V, the next step is to register the software. This is a simple process
that involves a different software program, the Arturia Software Center.

2.2.1. Arturia Software Center (ASC)

If you haven't installed ASC yet, please go to this web page: Arturia Downloads & Manuals.

Look for the Arturia Software Center near the top of the page, and then download the
installer version for the system you’re using (Windows or macOS). ASC is a remote client
for your Arturia account, letting you conveniently manage all your licenses, downloads, and
updates from one place.

After you complete the installation, proceed to do the following:

• Launch the Arturia Software Center (ASC).
• Log into your Arturia account from ASC’s interface.
• Scroll down to the My Products section of ASC.
• Click on the Activate button next to the software you want to start using (in this

case, MiniFreak V).

It's as simple as that!

2.3. Working with MiniFreak V as a plug-in

MiniFreak V can be used as a plug-in within all major Digital Audio Workstation (DAW)
programs including Cubase, Digital Performer, Live, Logic, Pro Tools, REAPER, Studio One,
and more.

�*,-*#�����+�*���'-�%��#'#�*��$�������,#.�,#('��'����,,#'!��,�*,�� 
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Plug-ins have numerous advantages over hardware, including:

• You can use as many instances on different tracks as your computer can handle.
• You can automate the plug-in’s settings via your DAW’s automation feature.
• All settings and changes are saved with your DAW project, letting you pick up

right where you left off.

Audio and MIDI settings for MiniFreak V as a plug-in

When MiniFreak V is used as a plug-in, settings for audio and MIDI routing are handled in
your recording software or DAW. They are generally located in some type of Preferences
menu, though each product does things a bit differently. So, consult your recording
software’s documentation for information on how to select your audio interface, active
outputs, sample rate, MIDI ports, project tempo, buffer size, etc.

2.4. Initial setup for standalone use

If you would like to use MiniFreak V in standalone mode, you will need to ensure that MIDI
input and audio output are being routed properly to and from the software. You'll generally
only need to do this once, unless you change your MIDI controller or audio/MIDI interface.
The setup process is the same on both Windows and macOS.

� ! This section only applies to readers that plan to use MiniFreak V in standalone mode. If you are
only going to use MiniFreak V as a plug-in inside a host DAW or other music software, you can safely
ignore this section – your host music software handles these settings.

2.4.1. Audio and MIDI settings: Windows

At the top left of the MiniFreak V application is a pull-down menu. It contains various setup
options.

Click on Audio Midi Settings to open the following window. This works in the same way on
both Windows and macOS, although the names of the devices available to you will depend
on the hardware you are using. Remember, this option is only available (and needed) in the
standalone version of MiniFreak V.

MiniFreak V Main Menu

� �*,-*#�����+�*���'-�%��#'#�*��$�������,#.�,#('��'����,,#'!��,�*,��



Starting from the top, you have the following options:

• Device selects which audio driver and device will handle playback of MiniFreak V.
This can be your computer’s internal driver, a generic ASIO driver, or an external
soundcard or interface driver. The name of your hardware interface may appear
in the field below, depending on your selection.

• Output Channels lets you select which of the available outputs will be used to
route audio out. If you only have two outputs, this selection box will not be
shown. If you have more than two, you can select a specific pair of outputs.

• Input Channels lets you select which of the available inputs will be used to route
audio into and through MiniFreak V. If you don't select any, your interface will
not pass audio to the plug-in.

• The Buffer Size menu lets you select the size of the audio buffer your computer
uses to calculate sound. The latency in milliseconds is displayed after the buffer
size setting.

� ! A smaller buffer means lower latency, i.e. a shorter delay between pressing a key and hearing the
note, but loads your CPU more heavily and can cause pops or clicks. A larger buffer means a lower
CPU load, as the computer has more time to think, but can result in a noticeable delay between playing
a note and hearing it. A fast, modern computer should easily be able to operate at a buffer size of 256
or even 128 samples without clicks, but if you do get clicks, enlarge the buffer size until they stop.

• The Sample Rate menu lets you set the sample rate at which audio is sent out of
the instrument.

Audio and MIDI Settings for Windows
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� ! The options here will depend on what your audio device can support; nearly every device can
operate at 44.1kHz or 48kHz, which will be perfectly fine for most applications. If you have a specific
need to use a higher sample rate, up to 96kHz, MiniFreak V will happily support that.

• The Show Control Panel button will jump to the system control panel for
whatever audio device is selected.

� ! Note that this button is only available in the Windows version.

• Test Tone sends a short test tone when you click the Play button, to help you
troubleshoot audio issues. You can use this feature to confirm that the instrument
is routed correctly through your audio interface and that audio is playing back
where you expect to hear it (your speakers or headphones, for example).

• The MIDI Devices area will display any MIDI devices you have connected to
your computer (if any). Click the check box to accept MIDI from the device(s)
you want to use to control the instrument; you can select multiple MIDI devices
at once with the checkboxes.

� ! In standalone mode, MiniFreak V listens for all MIDI channels, so there’s no need to specify a
channel.

• Tempo sets a base tempo for features inside MiniFreak V such as LFO and
effects sync. When using MiniFreak V as a plug-in, the instrument gets tempo
information from your host software.

2.4.2. Audio and MIDI settings: macOS

The menu for setting up audio and MIDI devices for macOS is accessed in the same way
as for Windows, and the setup process is nearly identical. All options work the same way
as described above in the Windows section; the only difference is that all macOS devices,
including external audio interfaces, use the CoreAudio driver built into macOS to handle
routing. In the second dropdown menu under Device, choose the audio device you wish to
use.

Audio MIDI Settings for macOS
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2.5. Connecting MiniFreak V with a MiniFreak synthesizer

If you own the MiniFreak hardware synthesizer and are setting up MiniFreak V to work with
it... first of all, congratulations! You've gotten your hands on a truly amazing keyboard, and
you're going to find this software to be an amazing power boost when you work with it.

When synced, the hardware and software communicate directly and act as one instrument,
with every control change on either one immediately reflected in the other. You'll find
programming MiniFreak V's primary features much faster when you use the hardware
buttons and knobs on the MiniFreak, and working with MiniFreak's more complex operations
like the LFO Shaper [p.71] to be far quicker with MiniFreak's graphical user interface.

Linking to your MiniFreak hardware couldn't be easier. First of all, connect your MiniFreak to
the computer running MiniFreak V with a USB cable, as directed in the MiniFreak Owner's
Manual. If it is connected properly, when you launch MiniFreak as a plug-in or in standalone
mode, you should see the MiniFreak as an available MIDI controller in the Audio Midi
Settings pop-up or in your DAW software's appropriate settings window.

� You might have to quit and relaunch MiniFreak V and/or your DAW for this to take effect.

Now, when you launch MiniFreak V, you'll see this button on the Upper Toolbar [p.109]:

This shows that the software sees the hardware but isn't connected to it "brain to brain" yet.

To sync the two, just click the button! You'll see this pop-up window appear, showing the
progress of synchronizing all of your MiniFreak V presets with those on the hardware:

Once the process is complete, which should only take a few seconds, the button now looks
like this:

Now that you've set up the software, it’s time to explore all of the possibilities to be found in
MiniFreak V!

The Link button

Synchronization of Presets gives you a progress bar like this one

The button lights to show a good link

�*,-*#�����+�*���'-�%��#'#�*��$�������,#.�,#('��'����,,#'!��,�*,�� ��



3. THE HOME PANEL

Now that we have MiniFreak V installed and ready to run, let's dive into the controls of the
virtual synthesizer itself.

When you first launch MiniFreak V, you'll be presented with the Home Panel. It contains the
elements of the plug-in's audio path from signal generation to output.

The Home Panel has four elements from left to right:

• Oscillator 1: This oscillator offers 15 types of waveform generation, representing
many different types of synthesis.

• Oscillator 2: This oscillator's 21 types include 14 of those in Oscillator 1, plus 7
more unique oscillators and signal processors.

• Filter: This is a multimode filter that shapes the tone coming out of the Oscillators.
• FX: This set of three digital effects processors provides a final touch to your

sound, from gentle to drastic.

(The Home Panel also offers a virtual keyboard and Touch Strips; we'll discuss those in the
chapter on Advanced Functions [p.60].)

3.1. The Oscillators

Unlike analog oscillators, which have a rich harmonic character but usually a fairly limited
number of basic waveforms, a digital oscillator can create a waveform in many different
ways. Some digital synthesizers use physical modeling to emulate basic synthesizer waves.
Others use frequency modulation (FM), or wavetables, or the Karplus-Strong mathematics
of a plucked string, or sums of harmonics...

With so many options for waveform generation, it's hard to settle on only one or two choices.
So MiniFreak V asks the very sensible question:

Why can't we have it all?

The core of MiniFreak V's freakiness is its pair of digital Oscillators, which provide all of
the synthesis types mentioned above and many more. Some of them are familiar from the
synthesizers that made them famous, and others are exciting and new.
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While the original MicroFreak synthesizer could create a huge number of sounds from
its single Digital Oscillator, the MiniFreak synth (and therefore MiniFreak V) has two of
them. That greatly expands the possibilities, because now it's possible for one Oscillator to
modulate the other one, or do even more cool tricks. Oscillator 2 takes advantage of this by
providing some extra models that are designed to complement Oscillator 1 in various ways.

� Arturia would like to extend its thanks to Mutable Instruments, who granted permission to include
several different oscillator Types from Mutable's amazing Plaits Eurorack Macro-Oscillator module.
These include: VAnalog, Waveshaper, Formant, Chord, Speech, and Modal.

� Three of the models – Bass, SawX, and Harm – were contributed by Noise Engineering, taken from
their Vert Iter Legio Eurorack module.

3.1.1. Oscillator Controls

Each Oscillator has the following controls:

• Type: chooses the model that the Oscillator will use to generate sound. We'll
discuss them all, one at a time, in just a moment.

• Tune: sets the tuning of the Oscillator by ±48 semitones and ±50 cents (100 cents
= 1 semitone). Click and drag up/down to choose a value; double-click to return
the value to 0.

• Wave, Timbre, and Shape (names change according to Oscillator Type): adjust
three controllable properties unique to each Oscillator Type.

• Volume: sets the level of the Oscillator at its output.

� Freak Out!: You can actually modulate the Type, changing models in real time as you play. The
modulation source can be anything from Aftertouch to the Wheel strip, from the Cycling Envelope or
LFOs to individual Sequencer steps. As you can imagine, with the very basis of the sound changing up
to several times per second, things get really freaky really fast.

The controls for Oscillators 1 and 2 are
identical in layout.

�*,-*#�����+�*���'-�%��#'#�*��$������"���(&����'�% ��
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3.1.2. Mod Quantize and Osc Freerun

When you hover your mouse over the Oscillator's waveform display, two more controls
appear. The first is Mod Quantize, which sets pitch modulation to step through notes in
a particular scale rather than be smoothly continuous. This is great for creating melodic
transpositions that never stray outside of a particular scale or mode.

Click the current Mod Quantize type to open a drop-down menu of choices. In addition
to Continuous (the default), Mod Quantize can be set to Chromatic, Octaves, Fifths, Minor,
Major, Phrygian Dominant, Minor 9th, Major 9th, Minor Pentatonic, or Major Pentatonic. Mod
Quantize can be different for the two Oscillators.

The Osc Freerun switch determines if the waveform generated by the Oscillator for each
note you play will remain locked in phase with other notes, or run freely. Depending on
various parameters (including Mod Quantize), one setting or the other may yield a more
desirable effect. Experiment!
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3.1.3. Oscillator Types

Osc 1 and Osc 2 have 14 Types in common; in addition, Osc 1 has one of its own (Audio In)
and Osc 2 has seven unique Types that are designed to process the sound of Osc 1 rather
than create a sound of their own.
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3.1.3.1. Basic Waves

This Type blends the characteristics of the two traditional analog synthesizer waveforms:
the sawtooth wave and the square wave. Simple yet harmonically rich, BasicWaves mimics
the oscillator modifications possible with early modular synthesizers.

Morph: smoothly changes the waveform from a square wave (0) to a sawtooth wave (50)
to a double sawtooth that sounds an octave higher (100).

Sym: When Wave = 50 (a pure sawtooth), the Symmetry control has no effect. When Morph
is set below 50, Sym changes the pulse width of the square wave; above 50, it creates
phasing between the two sawtooth waves.

� Modulating Sym with an LFO when Wave = 0 creates classic analog-style Pulse Width Modulation
(PWM), but when Sym is set to another number, this modulation creates sounds that would have been
tricky to create on a 1960s lead synthesizer!

Sub: adds a sine wave one octave down. This extra sound source, a sub oscillator, adds
low-end girth to waveforms. It could be generated on 1970s/1980s analog synthesizers at a
much lower cost than adding an entire extra oscillator.
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3.1.3.2. SuperWave

One of the easiest ways to add thickness to a digitally-generated synth waveform is to make
multiple copies of it and detune them against one another. Originally this was done with
sawtooth waves, with the Roland JP-8000's pioneering Super Saw wave becoming a sonic
icon.

Wave: selects the base waveform. In addition to the usual sawtooth, this Type can start with
a square, triangle, or sine wave.

Detune: sets the amount of detuning between the copies, from nearly none to way too much.

Volume: sets the volume of the copies vs. the original waveform. (The black Volume knob
sets the overall level of the Oscillator, base wave and copies at once.)

3.1.3.3. Harmo

The Harmonic Oscillator applies a form of additive synthesis, where an evolving sound is
made up of multiple harmonics that get louder or softer over time. Every sound we hear,
whether natural or electronic, is made up of a very large number of sine waves that change
with relation to one another.
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The earliest additive synthesizers, such as the Digital Keyboards Synergy used by Wendy
Carlos in the 1980s, required that each harmonic and its evolution over time be set
individually, a fiddly and time-consuming process. Harmo provides a choice of relative
harmonics (up to eight) that can quickly be set, thanks to a large number of preset "tables"
of harmonic relationships.

Content: chooses a particular table of harmonic relationships. Higher numbers choose tables
with more harmonics in them.

Sculpting: gradually morphs the individual harmonics from the traditional sine wave to a
triangle wave, providing a different character impossible on older additive synths.

Chorus: subtly widens and thickens the sound.

3.1.3.4. KarplusStr

The Karplus-Strong Oscillator generates sounds from one of the earliest physical models
for sound generation. Developed by Kevin Karplus and Alex Strong at Stanford University,
the Karplus-Strong model loops a burst of noise through a filtered delay. This can create a
realistic model of a bowed string or a struck drumhead. These are two combinations of an
exciter and resonator: the bow excites the string, or the strike excites the drumhead.

KarplusStr starts with a combination of Bow and Strike, with each component controlled by
different knobs:

Bow: sets the amount of Bow sound added to the Strike sound – a continuous bowed tone
vs. a decaying drum-like tone. (This knob doesn't affect the Strike sound.)

Position: sets the mathematics for where on the drumhead the strike occurs. Any drummer
can tell you that striking the center of a drumhead vs. near the edge will produce a very
different sound – this control simulates that effect. (This knob doesn't affect the Bow sound.)

Decay: controls how quickly the resonator's vibrations die away.
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3.1.3.5. VAnalog

VAnalog is a virtual analog waveform model. It simulates two analog waves – pulse and
sawtooth – each with highly variable waveshape.

Detune: changes the pitch of the sawtooth with respect to the pulse. This pitch interval can
be very subtle, or up to ±2 octaves.

Shape: changes the waveshape of the pulse, from a very narrow pulse to a square wave to
intense high harmonics as heard in hard oscillator sync (where one oscillator forces another
oscillator's waveform to reset).

Wave: changes the shape of the sawtooth, from a triangle through a sawtooth with
increasing harmonic content.

3.1.3.6. Waveshaper

The Waveshaper Oscillator combines two techniques for waveform manipulation, once
again with the goal of creating interesting harmonic content.
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A waveshaper alters the rise and fall time of a waveform's cycle. For example, applying a
waveshaper to a triangle wave and shortening the rise time of each cycle turns the triangle
wave into a falling sawtooth wave. Further, a waveshaper can affect the curvature of a
rising or falling signal, producing even more unusual harmonic changes.

A wavefolder, pioneered by Don Buchla in the 1970s, does what it sounds like: it takes the
top and bottom of a waveform and folds it back on itself, rather than simply clipping it off as
one might hear on a wave being run at too high a level. This is a different sort of harmonic
creation.

Wave: controls the waveform coming out of the waveshaper.

Amount: sets the amount of wavefolding.

Asym: sets the asymmetry of the waveform.

� Freak Out!: each of the three knobs causes a wide and distinctive change in timbre over its range. Try
modulating all three of them at once, with control signals that all repeat at different rates – for example,
the two LFOs and the Cycling Envelope set to Loop.

3.1.3.7. Two Op. FM

The Two Op. FM Oscillator is a two-operator frequency modulation source. That's all fine...
but what's an 'operator'?

FM synthesis is based around one oscillator changing the phase of another in a controlled
way, using frequency relationships that could be harmonic or inharmonic, meaning not
part of the usual series of harmonic overtones. Dr. John Chowning of Stanford University
developed FM using collections of sine wave oscillators (called operators) controlling one
another. The technology was licensed to Yamaha, who created a wide variety of FM
synthesizers that could easily create realistic bell-like tones that were difficult for analog
synths to make. One of these was the DX7, one of the most popular synthesizers in history.

While this Oscillator uses only two operators controlling each other's phase (the most
common Yamaha synths used either four or six operators), it's still capable of a wide variety
of tones ranging from rich organs to clangorous bells.
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