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1 WHAT'S NEW IN MINIMOOG V 2.5

Minimoog V 2.5 includes the following new features:

« Support for 64-bit VST and Audio Unit

« Improvement for MIDI assignment
o MIDI assignment configurations can be saved and restored
o Controls can be assigned to multiple parameters
o0 Minimum and maximum bounds for an assigned parameter
o Support for NRPN MIDI controls

e Triangle waveform LFO

« Look and feel of toolbar updated

e Bug fixes

System requirements:
e MAC OSX 10.5 and 10.6 Intel
o PPC no longer supported
o MAC 0OSX 10.4 no longer supported
e Windows

o Seven
o Vista
o XP
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2 FROM THE FIRST MOOG SYNTHESIZERS UP TO TAE

"Mind you, neither of us had any idea where this was leading”*

2.1 THE GENESIS OF THE MINIMOOG SYNTHESIZER

Robert A. Moog was born in May 1934 in New York. With a passion for music (he took
piano lessons for 12 years), he was introduced to electronics by his father, an engineer.
During his adolescence he discovered the Thereminvox plan, invented during the 1930’s
by a Russian engineer, Leon Theremin (or more exactly Lev Sergeivitch Termen).
Seduced by this instrument with its never before heard sounds, he began to produce his
own models and founded his own company in 1954.

Frequenting musical professionals, and in particular electronic and concrete music, Moog
realized that there was a real demand for electronic instruments of a higher quality.

One of the first clients to come to Robert Moog, the professor of music Herbert A.
Deutsch, asked him to listen to a song he had composed. Moog was immediately
convinced and they decided to associate their work. Their co-operation produced the first
voltage controlled oscillator (VCO).

In 1964, the first prototype of a Moog synthesizer was produced. It was a modular
system with a voltage controlled filter (VCF), an envelope generator, a white noise
generator, a trigger and two keyboards each with a generator module (sawtooth, triangle
and square) as well as a voltage controlled amplifier module (VCA).

A second prototype, grouping those new modules all together, was built during summer
1964 and shown at the AES (Audio Engineering Society) autumn show, where Moog took
advantage of an unused stand. In 1965, upon the success encountered at this show,
Moog decided to release the 900 series for sale.

R.A.MOOG COMPANY
The R.A. Moog Company at Trumansburg, NY
Courtesy of Roger Luther, MbogArchives.com

In 1967, Moog decided to release different machines, each with a certain nhumber of
modules. This marked the birth of modular systems I, II and III. In 1968 worldwide
recognition came with the success of “Switched-On Bach” by W. Carlos. This album, in
which classical music is played on a Moog, sold over one million copies and won 3
Grammy awards.

*: Bob Moog, quoted by Mark Vail, in his book Vintage Synthesizers © Miller Freeman 1993
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The modular system III (1967)
Courtesy of Roger Luther, MogArchives.com

Success grew, and big groups like Tangerine Dream, the Beatles and the Rolling Stones
would also become modular Moog owners.

In 1969, the company which at that time had around 40 employees was building up to 3
modulars per week and the order book was always full. The modular synthesizer series
had 5 years of high sales, and sold around 200 models in the United States*.

However, the sales would rapidly decrease, because the gigantic proportions of modular
units put a damper on the interest of most musicians and also prevented the instrument
from entering most music shops, and therefore from being known. Furthermore, a
serious competitor, ARP, has just arrived on the market.

At the same time, Bob Moog received requests for a more compact instrument that could
be transported more easily, directed more to the stage than the studio. With the help of
an engineer from Berkeley, Jim Scott, and the advice from numerous musicians he was
about to create another legendary synthesizer: the Minimoog...

“Here it is! A compact, moderately priced electronic music synthesizer designed for live
performance.” This is the way the Minimoog was introduced on the very first promotional
brochure, in 1971. The Minimoog synthesizer required several months of research and
development and 4 prototypes, before leading to the commercial model. More than
12,000 units were sold until 1981. They were quite far from the 10 modular units per
month that Moog Music produced in the late 60’s.

*: In 2003, Arturia released a software emulation of the famous modular Moog synthesizers under the name of
Moog Modular V.
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The very first Minimoog prototype was called Model A. Three other versions, B, C and D,
followed. This last model is the final and most common incarnation of the Minimoog
synthesizer and the only one that was put into production in large numbers. The choice
of wood rather than plastic for the cabinet prevailed from the beginning, simply because
Robert Moog preferred to follow the advice of musician friends, rather than drawings
coming from Moog’s industrial engineers. The Model D was first introduced at the NAMM
convention in June 1971. It was Moog’s first exposure to the music instruments industry
- and the industry's first exposure to synthesizers. The reception was rather cold as,
according to Robert Moog himself, “Most dealers didn't know what to make of a musical
instrument with words like Oscillator Bank and Filter printed on the front panel”*

Minimoog Model A (prototype)
Courtesy of Roger Luther, MogArchives.com
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Minimoog Model D
Courtesy of Roger Luther, MogArchives.com

The Minimoog was an unparalleled success during the 1970’s. Artists and bands like
Tangerine Dream, Kraftwerk, Depeche Mode, Keith Emerson, Jean-Michel Jarre, Klaus
Schulze, and Rick Wakeman used the synthesizer, notably for the typical sound and its
very warm quality, which is excellent for basses and lead sounds.

After the production stopped in 1981, there had been several failed attempts to restart
production of the Minimoog in the 90’s. With the arrival of computer music technologies,
the Minimoog has been very often mimicked as a virtual instrument, with little success.
Arturia’s Minimoog-V is the latest avatar, and thanks to the TAE® technology, we dare to
think it is probably the most accurate Minimoog emulation available on the market.

Now, Moog Music Inc. develops a modern version of the Minimoog hardware synthesizer
under the name Minimoog Voyager, a new version of the Minimoog that has quite a few
innovations in its own right.

® | ®

MUSIC INC.

minimoog

Moog plate affixed on Minimoog D series
Courtesy of Roger Luther, MogArchives.com
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2.2 ABETTER EMULATION THANKS TO TAE®

TAE® - standing for True Analog Emulation - is a new technology dedicated to the digital
reproduction of analog circuits.

When implemented in software code, TAE® algorithms guaranty the respect of hardware
specifications. This is why the Minimoog-V offers an unparalleled quality of sound.

In detail, TAE® means:

2.2.1 Aliasing-free oscillators:

Standard digital synthesizers produce aliasing in high frequencies, and also when using
Pulse Width Modulation or FM.

TAE® allows the production of totally aliasing-free oscillators in all contexts (PWM, FM...),
and at no extra CPU cost.

-42 dE at 9 705 Hz

Aliasing

.
| I 1)
12509

]

U|34|

i H[”l‘ l’l' ‘I” l“'l lll' |i1‘ ||

Linear frequency spectrum of the Moogular oscillator made with TAE®

2.2.2 Better reproduction of analog waveforms:

Original analog oscillators used capacitor’'s charge and discharge cycles to produce
common wave shapes (saw tooth, triangle, square). This means that waveforms were
slightly curved. TAE® allows the reproduction of the capacitors discharge.

ARTURIA — Minimoog-V — User's Manual 11



N\

Temporal representation of a waveform on a Minimoog

.

s

.

Temporal repreéentation of the waveform from a different Minimoog-like software synthesizer

Ten';pora/ representation of the Minimoog-V waveform thanks to TAE®

In addition, original analog oscillators were unstable. Actually, their wave shape was
always slightly different from one period to another. Also, due to analog hardware
sensitivities, new period trigger times varied with the temperature and other
environmental conditions.

TAE® simulates the instability of oscillators, helping to create warmer sounds, often given
the affectionate term of “fat”.
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2.2.3 Better reproduction of analog filters
TAE® allows the emulation of analog-designed filters in @ much more precise way than
any existing digital filter. In particular, TAE® has managed to reproduce the legendary
Moog 24dB low-pass resonant filter with great respect towards the original.

Standard 24dB digital low-pass
resonant filter from a typical
software synthesizer

Very selective 24dB resonance
/ filter of the Minimoog

. — TAE made Moog resonance filter:

first 24dB resonant filter to be that
selective

Comparative response filters
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2.2.4 Implementation of the soft clipping

In analog synthesizers, particularly Moog’s, the resonant filter at the VCA uses a current
limiting function, preventing the signal from being too loud (soft clipping).

TAE® reproduces this current limiting function, making the sound more natural. It also
allows filters to enter self-oscillation like original hardware synthesizers do.

Current limiting
emulation

A 4

Input —————> Low-pass resonant filter —— Output

15

0,5

-0,5 ]

-15

Soft-clipping transfer function
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3 INSTALLATION

3.1 WINDOWS INSTALLATION

Insert the CD-ROM into the drive. Explore the contents of the CD-ROM, double click on
the icon named “Minimoog-V 2.5 Setup.exe”.

At the first step of the installation, choose the destination folder for the Minimoog-V
installation. By default, it will be installed in the following location on 32-bit systems:

C.\Program Fi |l es\ Arturi a\ m ni noog V

And I the following location on 64-bit systems:

C.\Program Fil es (x86)\Arturia\nini noog V

You can change the destination with the Browse button.

rjg-j Setup - minimoog-v I. = | |ﬁﬂ3_

Welcome to the minimoog-v Setup
Wizard
This will install minimoog-v 2.5.0 on your computer,

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup,

Choose the installation folder

The Minimoog-V will be installed as a standalone application. The following stage will let
you choose to install the Minimoog-V as a plug-in. To do this, choose the protocol(s) that
you wish to use (VST or RTAS). For more information on these protocols, go to Chapter
8.
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- _
i5 Setup - minimoog-v
e R
Select Components
Which components should be installed?
Select the compaonents you want to install; dear the components you do not want to
install, Click Mext when you are ready to continue.
| | Full installation -
[¥] standalone application 1,3MB
[¥] v5T plugin
[¥] RTAS plugin 1,3MB
|
Current selection requires at least 523, 7 MB of disk space. |,|
< Back ][ Mext = ] | Cancel I
b 3

Choice of protocols

For the VST protocol, you must choose an installation folder in order for the host
application to use the Minimoog-V as a plug-in. If you do not know how to make this
choice, go to Chapter 8.

-
ﬁ-ﬂ Setup - minimoog-v

Choose VST Install Location
Choose the folder in which to install VST plug-in, then dick Mext.

Flease choose the folder where the 32-bit VST plug-in will be installed
C:\Program Files (xB6)115teinbery HLgins | Browse. ..

Flease choose the folder where the 64-bit VST plug-in will be installed

Ci\Program Files\Steinberg\WstPlugins | Browse...

< Back I[ Mext = ]| Cancel

Choice of VST plug-in installation folder

The installation program now has enough information to complete the installation. When
the installation process is completed, please proceed to authorization step (Chapter 3).
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3.2 MAC OS X INSTALLATION

Insert the CD-ROM into the drive. Explore the contents of the CD-ROM, then double click
on the icon named “Minimoog_V_2_5".

Follow these steps:

- Read and accept the End User License Agreement,

- Select a destination.

- When prompted, enter the administrator name and password of your computer in the
authentication window.

Authenticate

Installer requires that you type your password.

|
Name:-

Password:

P Details

'.';".' ( Cancel ) ( OK }

Authentication window

The Minimoog-V will then be installed as a standalone application, but also as VST, AU
and RTAS plug-ins.

The installation program now has enough information to complete the installation. When
the installation process is completed, please proceed to authorization step (Chapter 3).
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4 AUTHORIZATION

Now that your Minimoog-V has been installed, you have to authorize the synthesizer.

The Minimoog-V 2.5 uses the “Soft-elLicenser” virtual dongle solution. Avoiding the use of a
USB port, this system allows using the synthesizer on one machine, which must be connected
to the Internet during the authorization process.

To transfer your license on another computer, or simply use the Minimoog-V on several computers (one instance at a
time), you will need:

_ to use one USB-eLicenser hardware dongle (sold separately, also used by many other software editors),;

_ in the eLicenser Control Center, to drag-and-drop the license from one dongle to the other.

This transfer, requiring a valid Internet connection, can be done in both ways:

_ from Soft-eLicenser to USB-eLicenser;

_ from USB-elLicenser to Soft-eLicenser.

Please check the eLicenser documentation installed on your computer for any further technical details.

The first step is to register your software in order to obtain the activation code that will enable
you to actually use the software.

You should have handy the license serial number of Minimoog-V and the unlock code (these are
an integral part of the software and are printed on a small plastic card)

Connect your computer to the Internet, and go to this web page:
http://www.arturia.com/evolution/en/community/my-account.htmi

If you don’t have an Arturia account yet, please create one now:
Want to create an account* ? Click here

This will send you to this form:

Create your account here
* Indicates required fislds

+

Firstname:
Lastname: *
Emazil address: *
Confirm email: *
Password: ¥

Confirm password: *

Address:

City:
State:
Zip/Postal code:

Country: * b

I wish to receive the Arturiza newsletter:

18 ARTURIA — Minimoog-V — USER’'S MANUAL



If you already have an account, simply log in:

Already have an account ?

Email address: | |

Password: || |

Remember me: D

Forgot my password?

One you are logged into your account, you can register your Minimoog-V and request your
activation code.

Go to the "My Registered Products” section of your account and click on the “Add” button:

My Registered products & Syncrosoft Activation Codes

Product Serial number Activation code Date [ Action
Minimoog V & S LUERT g F 0 Activation codes for this license. [ anwFF.EE UPDATE J

Technical Support inguiry

In the form that appears, select “Minimoog-V” in the drop down menu, and key in your
synthesizer serial number and unlock code (as written on the registration card):

My licenses minimoog'v 2.0

Serial Number
Unlock Code

Add a license

Product: * | ARP2600 V v|

Serial number:® ﬂ | - | | - | | - | |)

KK =200 =200 - 200X for Software
Flease use :

KOO OO far Hardware
Unlock Code: Q)OOOOOO{X- Only if printed on your registration card !
[ Subrnit ] [ Cancel ]

Next is the confirmation screen:
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Please confirm the following information:

¢ E-mail address :
¢« Product: ARPZECT W
¢ Serial Number : 24

i
I

Submit ] [ Cancel

And finally there is a screen from which you can copy the eLicenser activation code. The
very same information is sent to you by email as a backup.

Now that you have retrieved the activation code, launch the elLicenser Control Center. This
application has been automatically installed on your computer along with the Minimoog-V. It is
accessible here:

» Windows: Start > Programs > eLicenser > elLicenser Control Center

» Mac OS X: Finder > Applications > elLicenser Control Center

The following screenshots have been taken using computer running Mac OS X; however the process is strictly identical
under a Windows XP/Vista/7 machine. The same functions apply, only the graphical user interface differs, and possibly
also the language used. These little details should not prevent you from understanding the full process.

In the eLicenser Control Center main window you should see a “SelL” software dongle installed
onto your computer.

(S181a) elicenser Control Center (eLC Version 6.0.2.7002) -
0 @
J o ©)
Entrer Code d'Activation Walider Périodes d'usage des Licences Reprendre Aide
elicensers Licences |
e
A Mes Licences
7

7

eLicenser Control Center main window, showing an empty Soft-eLicenser.

» In the eLicenser Control Center menu, click on the “Enter Activation Code” button, and
enter the code when prompted. Simply paste in the 32-digit code you’ve just copied
from your account on the ARTURIA website:
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Entrer le Code d'Activation

Veuillez entrer un code d'activation dans les champs de texte ci-dessous puis
cliguer sur “Continuer”.

Code d'Activation

0240  84A0  MABL LLWZ BODO  TMOO 1016 B427

miinimoog v 2
& Sel

¢ Annuler > (——Eonhnuer—a

A

Enter the activation code

The eLicenser Control Center is now ready to download the software license that will allow you
to use the Minimoog V. Click on Start, the progress bar should advance until download
completion. A popup window will confirm, just click “Close”.

Now the main eLicenser Control Center window should show your Minimoog-V license installed
and activated.

NN elLicenser Control Center (eLC Version 6.0.2.7004)

=

O 5, O v

Entrer Code d'Activation Valider Périades d'usage des Licences Reprandre  Aide
eLicensers | Licemces ‘

5 5 minimoog V 2
> P

@ Ssel
g 8338374143 - C7BESA40FA
v Soft-elicenser (Sel)

License is installed and activated

It's now time to launch the Minimoog-V synthesizer!
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5 QUICK START

This chapter will help you get to know the main aspects of how the Minimoog-V works. You will
be presented an overview of the different parts of the synthesizer while using the program for
the first time. You will find a detailed description of all visible settings and controllers in the
chapters that follow.

Chapter 6, “A few elements of sound design”, is specially recommended for users who have
never worked with a subtractive synthesizer before and who wish to learn the basics in this
domain.

ngs S Knob Mode Pani -
S = v e

TOOLBAR

Keyboards

EXTENSION

CONTROLLERS
FILTER

AMPLIFIER
OSCILLATORS

AMPLIFIER
ENVELOPE

VIRTUAL
KEYBOARD

MODULATION
WHEELS

Overview of the minimoog V

5.1 USING THE PRESETS

Use of presets is one of the major areas of evolution when the Minimoog-V is compared to the
original, which couldn’t save sounds!

With the Minimoog-V, a preset (memorized sound) contains all of the parameter settings of the
synthesizer plus the extension panel and the different real-time effect controllers necessary to
reproduce the sound.

To get to know a few of the different sounds contained in the Minimoog-V, we will select a
simple bass preset.

» To do this, click on button next to the the "BANK” LCD display (this display shows the
name of the current bank in use). When you click, you will see a dropdown menu
indicating the available banks. Choose the “J.M.Blanchet” bank.

When this menu is open, it expands the sub-menus allowing you to reach the “SUB BANK"” and
“"PRESETS"” of a sound designer with a single click.
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» Choose the “SUB BANK"” called “Basses” and finally select “JMB_Classicl” in the
“PRESETS".

e T TN o *TK Zyne | = | v ||'-J1::]'i Al | @ |r—.:=|-.- 4 | Mods
C.Duncan VOCAL FILTER MODULATION MATRIX
C.EHQEI . AU e DEATINATSON
C.Pitman ;

G.Downes o
ARPEGGIATOR

J.M.Blanchet Arpeggio - 14 v | svic
K.P.Rausch r Basses 9 J‘.‘.jiEg'_Classid
K.5chulze 3 EFX 4 IMB_Classic?

k. Ujiie » Keyboards b IMB_Distarded
M.Lupo » Leads b IME_Resonantl
M.Ubukata 4 Pads k IME_Resonant?
5.5olida (3 Percussives 4 IMB_Reverze_k.F
T.Perlman b ] IMB_Saw_Acid
(new_V2)_J.M Blanchet v AN P
(new_V2)_Menno.Meijer » IV, Simples
(new \2)_N.Ubulata v IV Stjusre A

JMB_Subl

(new V2)_T.Koot 3

{new_V2)_Tasmodia b IMB_5ub2

IMB_Taurusl
IMEB_Taurus2
IMB_Unisonl
IMB_Unison2
IME_Velo_Filterl
IMB_Velo_Filter2

G.Darcey »
J.M.Blanchet? »
Templates L
Templates k

Templates b

All »

Select the preset JMB_Classicl

The Minimoog-V comes with 400 presets, which will familiarize you with the sounds of the
synthesizer. A bank called “Templates” offers a selection of presets with a basic configuration
(or template) to start programming a sound.

The sound “1_0sc”, for example, comes with: an oscillator directed to the low-pass filter, with
the signal then routed to the VCA.

It is also possible to see all of the presets corresponding to a given type of sub-bank by choosing the “All” option in the
bank. For example, to see all of the bass presets click on "All” in the bank selection and then on "Basses”.

5.1.1 Modifying this preset
For this, we will start with a very simple manipulation.

» Modify the brightness of the “JMB_Classicl” sound using the “Cutoff Frequency”
potentiometer of the filter. Turn this potentiometer and you will hear the tone of the
sound becoming more or less “bright”. Set this potentiometer to your liking.
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Chang; the brightness of the sound

» In the same manner, you can change the range of oscillatorl by turning the “Range”
potentiometer to one of the six values expressed in steps (like on organs). The lower
the number, the higher the pitch of the sound. (The standard tuning is found at the
value 8')

OSCILLATOR BANK

Setf/:ng the range o”f '_o.s'c‘il'/ator 1("Range”)
By performing these first settings, you have already modified the “JMB_Classicl” preset. You
can now save the sound that you have just created.

» To save a “user” preset, click on the save icon on the toolbar: the settings of the current
sound will be saved in the selected preset without changing the name.

If the current preset is a “factory” preset, the factory preset will not be overwritten.

» To choose another destination for this sound, click on the “Save as” icon and select a
destination. For example, select "New” in the choice of bank. 2 new slots for bank and
sub-bank, as well as a new preset, are all immediately created. The names “new bank”,
“new sub bank...” and “new preset...” appear in their respective menu locations.

» Click on each of them to change their names.
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s 7. 0

ARPEGGIA

SPULD LAY

(new_¥2)_J.M.Blanchet VvOCAL FILTER MODULATION MATRIX
(new_¥2)_Menno.Meijer C souct '_'3' msTATION
fnew V2)_N.Ubukata 3 : “
tnew V2] _T.Koot » g
LFQ A M sl | Mg
(new V2 _Tasmodia k 0. L% ; .-*IL“;TE o
G.Darcey 2 e e Ty ' ~a i) @ b {..J'
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i Templates O =— i
E Users b Basses
Mew bank ... Mew subbank ...
- . T e Aoy 4N ol
S— TuHE (LI - Ao \ N ey Y

vl @ © o I°#

Saving a preset

5.2 THE PLAYING MODES

The Minimoog-V offers 2 playing modes:

The “Classic” mode uses the original configuration of the Minimoog. Some additional features:
oscillator 2 can be synchronized to the oscillatorl, oscillator 2 can be disconnected to the

keyboard following circuit, and poly/mono/unison switches have also been added.
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Settings Skin Knob Mode Panic -
= = | Users Basses ass2 - | | A S |l-.|di Al i|r:.:=|-.- 4 | Mode >3 D e | LEARN | oREN

ouTPUT

EXTHENAL

CONTROLLERS SCILLATOR BANK
= i

The Classic mode (the original Minimoog)

The “Extended” interface gives access to a motion recorder, a vocal filter, a LFO, a modulation
matrix, an arpeggiator and two effects. These different functions will enrich the basic settings
of the minimoog V.

Motion recorder Vocal filter Modulation matrix

MOTION RECORDER VOCAL FILTER MODULATION MATRIX

| “Mees| FiitY

LFO Arpeggiator Chorus Delay
The panel of the "Extended” mode

» To access the “Extended” mode, click on the wooden crosspiece situated above the
synthesis settings or on the "Open” button on the right of the toolbar.

» To return to the “Classic” mode, simply click again on the wooden crosspiece or on the
“Close” button.

Panic

D i | o | "

Opening the extension panel
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To use the Minimoog-V exactly like the original Minimoog, you must also deactivate the chorus and delay effects on the
toolbar and switch off the polyphony toggle in the output section.

5.3 OVERVIEW OF THE “"CLASSIC" MODE

The “Classic” mode contains 50 synthesis settings, which will allow you to conceive an infinite
variety of sounds. The knobs and switches associated with these parameters are found
regrouped on the panel above the keyboard.

These parameters are composed of:

3 oscillators (VCO) which deliver the base audio signal thanks to 6 waveforms (triangle,
sawtooth 1 and 2, square, rectangle 1 and 2) and manage the pitch of the sound (the
frequency). The third can also be used as a modulator when its signal is directed to the filter or
oscillators.

A Mixer allows you to mix the signals coming from the oscillators or the noise module.

A low-pass 24dB resonant filter

An ADS envelope modulating the low-pass filters

1 amplifier (VCA) allowing the amplification of the signal coming from the filter to direct it to
the stereo output.

An ADS envelope modulating the signal going through the amplifier.

EXTERNAL
INFUT VOLUME
F

OVERIOAD

The synthesis parameters
Let's see how to quickly create a progressive lead:

» To correctly understand the logic in programming the Minimoog-V, let's use a very
simple sound. Select the preset "1_0sc” (in the “"Templates” sub-bank). The structure of
synthesis of this sound is very basic: the sawtooth waveform of oscillatorl is active and
the signal is routed through the low-pass filter, and then through the output amplifier.

Oscillator VCO » Fiter voF ——— | Amplifier | % Audio output
% " VCA
i ¥
— 3 Audio signal Ermvelope Emvelope
9 ADS ADS

The routing of the sound of preset "1_0Osc”

» Start by lowering the cut-off frequency of the low-pass filter (LPF). This will make the
sound more and more dampened.

» To do this, set the “Cutoff” frequency potentiometer. For fine-tuning, use the right
mouse button (this is valid for all potentiometers).

Notice that the filter cut-off is modulated by an ADS envelope (Attack, Decay and Sustain).
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» To clearly hear the effect produced by the ADR envelope on the filter cut-off frequency,
increase the resonance ("Emphasis”) value to 5.00. This will amplify the filtering effect
and the sound will start to “ring”.

» Change the length of attack for this envelope (“Attack time”) so that the brightness
increases slower or faster when the note is sent.

» In the same manner, change the value of decay ("Decay time”); the brightness will
diminish faster or slower as you hold the note.

= FILIER PP |
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B VCF Attack LOUDMNESS CONTOUR

TTACK TIME DECAY TIME SUSTAIMN LEVEL
E ] 7 ey |
% r % #

B 315.63 ms FL L
The "Attack time” parameter of the filter envelope

You will probably have noticed that an envelope also modulates the amplitude of the sound -
“Loudness Contour”

» Increase the “Attack time” so that the volume of the sound increases progressively.

» Do the same with the “Decay time”; the volume will progressively decay when you hold
the note pressed down.

LOUDNESS CONTOUR
OECAY rl.:v.l: '."Ll'.‘_,'l'-'l'“ |F.'J'E|
3 ol B

ATTACK TIME
[

1 aon
e )

=

MODIFIERS

et A

Amplitude envelope - “"Loudness Contour”

5.4 THE “EXTENDED” MODE

When the Minimoog-V is in the “Extended” position, you access an extension panel to the
parameters of synthesis. It is displayed in the form of a modulation matrix, a Low Frequency
Oscillator (LFO) which was added as a substitution for oscillator 3 which was being used to this
effect. An arpeggiator, a chorus and stereo delay complete this extension.

5.4.1 The modulation matrix

The modulation matrix multiplies the possibilities for editing sound when compared to the
original instrument. You can choose 8 sources (sub osc., envelopes, etc.) to modulate 8
destinations (freq. Osc., freq. VCF, etc.).

The choice of source and destination is done via the LCD displays. The matrix offers 15 sources
of modulation and 35 destinations (compared to 2 on the original!).

MODULATION MATRIX

SN A g
SOUECL L TIHATSON DL L (R L Jul ol A TR AT Ol

R -] - t Empla t oft 1_'-\';‘_- of

w28 weozre : . e o

The modulation matrix
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5.4.2 ThelFO

On the original Minimoog (equivalent to the “Classic” mode), oscillator3 can be set to the low
frequency (“Lo” position in the range) to be used in LFO mode. This removed the possibility of
using 3 simultaneous oscillators as well as a slow modulation on the filter cut-off frequency for
example.

With the added LFO module added in the panel of the “Extended” mode, you can keep the 3™
oscillator as a base for sound and add an additional source of modulation to be used on one of
the 35 available locations.

Let’s apply 2 additional types of modulation to the “1_0Osc” preset:
» Among the modulation sources, choose the low frequency oscillator ("LFO").
» Choose the filter cutoff frequency among the destinations. Turn down the frequency so

that you can hear the result. The cutoff frequency will vary in a cyclical way, following
the LFO oscillations.

YCo1 FM lide
YCOL P/ Mize Mod.
YCOL A Mod. Whee!
YCOZ FIM Wea AM
YCOZ WM IFor FM
YCOZ A IFor AP
YO FM Moise AM
YCO3 P Ext. AM
: YICQ3 A Pan Mad
JagL N W12 FIM yacal Filt
— e WCO123 FM wacal Filt
1 YCO12 P OFf
YCO123 PWM
YCO1Z AM

= Emnphasis &

EG WCF atk,
EG WCF Dec,
EG WCF Sust,
EG WCF lew,
EG WA AL,
Eia WA Dec,

':.ﬁ@l EG WCA Sust.

mir  EGYCAlev.

CONTRO

Modulation of the filter cutoff frequency by the LFO

» Between the LCD displays is the "Amount” knob. You can set the modulation level by
applying positive (turn to the right) or negative (turn to the left) values. For this
example, take a value of 0.0480.

BT

LE-TIT 1 BENRATIGH
o u o

T Lo -> CutOFf
@ 0.0480 :

Turn the knob to the right to apply a positive value

Let’s control the amount of the LFO modulation by using the modulation wheel to control the
LFO’s amplitude:

» Choose the modulation wheel ("Wheel”) among the sources.
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» Choose “"LFO AM” among the destinations
» Set the modulation level by applying a positive value of about 0.0193.

» Set the modulation wheel up to 0.60.

5.5 THE ARPEGGIATOR SECTION

The “Arpeggiator” section lets you easily create an arpeggio from a chord played on the
keyboard.

An arpeggio is a series of single notes of the same length that spell out a chord, and play one note after the other.

Arpeggiator settings are available on the right of the modulation matrix.
Let’s take the example the "JMB_Classic2” preset to see how to use the arpeggiator.

» Click on the “PLAY"” button of the arpeggiator.

» Play a chord between C4 and C6; the notes will be played one after the other in the
order you placed them (it is possible to change the order by clicking on the “mode”
button).

» Itis also possible to keep the chord held down by clicking on the "HOLD"” button.

» To remove one or several notes, click again on the "HOLD” button and play the note you
want to remove.

The arpeggiator

5.6 THE EFFECTS SECTION

The effects section lets you add chorus or delay to your sound.

5.6.1 The chorus

The Chorus effect allows you to double and slightly detune your sound in order to make it
deeper and livelier. 3 types of stereo chorus are available.

» Activate the "ON/OFF” button for Chorus, on the right side of the menu bar.

» Set the “"Dry/Wet” knob for Chorus in order to counterbalance the “raw” sound and use
the “feedback” knob to control the feedback of the effect.

» Next turn the “"Rate” knob to set the speed of the oscillations.
» Finally set the chorus depth by turning the “"Depth” knob.

» You can choose between 3 types of chorus: Chorus 1, 2 and 3, from the simpler version
to a more sophisticated chorus, designed for sharper detuning effects.
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The chorus

5.6.2 The delay
The delay effect adds stereo echoes to the sound.

It has independent settings for the speed and the number of echoes on the right and left sides.
It is also possible to create a great number of rhythmic combinations between the echoes. The
speed of the delay can also be synchronized with the MIDI tempo.
Let’s keep the “"JMB_Classicl” preset and see how to use the delay with this sound:

» Press the "DELAY” button on the toolbar. The effect is enabled.

» Set the "Dry/Wet” knob of the Delay so as to balance the “raw” bass sound.

» Next turn the 2 “"Speed” knobs of the delay to set the speed of echoes for the right side
(Time Right) and left side (Time Left).

» It is also possible to set the number of echoes on each side (“Feedb. Right” and “Feedb.
Left”)

- DELAY S
| | EYMC

Q02N BQE

TIME TIME FEEDE. FEEDS. DEY/S
LEFT  RIGHT LEFT  RIGHT WET

|
Settings of the delay effect

5.7 THE REAL TIME CONTROLLERS AND MIDI ASSIGN

Minimoog-V 2.5 has been improved in order to provide easier access to MIDI assignment, and
now has the possibility to save and select multiple configurations.

A default configuration matching Arturia Analog Experience keyboards is loaded at startup.
Thus you can control Minimoog V 2.5 from Analog Experience keyboards without any
configurations.

If you own a non-recognized MIDI controller keyboard, configuration is pretty straightforward:

» Check that your MIDI controller is recognized (in standalone, if not recognized, you can
click Settings to configure MIDI inputs)

» Click on the button Learn in the toolbar

S TS

LEARN

Save
Save fs

Remowve

v Analog Experience Keyboards

Spark Contreller
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“"Learn” menu in toolbar

» Select LEARN entry, Learn mode is then activated

» Click on the Cutoff Frequency Knob on the GUI

MIDI Control Setup

LEARMING CUTOFF MM MAK
ASSIGNED B Use NRPN Tl T S

Control #74 Bis ==
CLEAR ol o
SRS ERE

IFF- FREQUENCY
5 ]
FILTER

J ¥
4 DVERIDAD

& ‘é - - EXTERNAL MEIE
L] A e IMFUT VOLUME
MIDI assignment popup

A MIDI assignment popup opens, and then just move the control that you want to be assigned.

The control is automatically assigned to Cutoff frequency (you can check MIDI control message
value).

» Tweak MIN and MAX sliders to adjust bounds for that control.

» Repeat this operation for other controls. Notice that you can assign multiple GUI
controls to a single hardware control.

» Click the Learn button and select LEARN entry to switch off Learn mode.

» Click the Learn button and select Save As to save your configuration

MNew configuration name

Please enter the name of the configuration being saved

Confguration name

MewConfiguration

Cancel

Save As popup

» Now you can find and quickly reload your newly created configuration in the Learn menu
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> e |

LEARM
Save
Save As

Remove

Analog Experience Keyboards

MewCeonfiguration

Spark Controller

“"Learn” menu, recall newly created configuration
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6 THE INTERFACE

6.1 USE OF PRESETS

Presets let you memorize the sounds of the Minimoog V. A preset contains all of the
information pertaining to the reproduction of a sound. In the program, the presets are
classed in “banks” and “sub-banks”. Each bank contains a certain number of sub-banks,
which generally determine a type of sound: sub-bank "“basses”, sub-bank “sound
effects”, etc. Each sub-bank contains within itself a certain number of presets.

The Minimoog-V is shipped with several “factory” banks. But it is possible to create new
“user” banks of sounds, each containing a number of sub-banks and presets. For
security, the “factory” banks cannot be directly modified. It is nonetheless possible to
create a sound based on a factory preset by saving it as a “user” preset.

6.1.1 Choice of a bank, sub-bank, preset

The bank, sub-bank and preset in use by the Minimoog-V are permanently displayed in
the synthesizer tool bar.

Baszes CP_chriz4

Display of current bank, sub-bank and preset

To choose a preset in the current sub-bank, click on the right most . button, and a
dropdown menu appears with a list of the presets of the same sub-bank. You can choose
another preset by selecting the corresponding line in the dropdown menu. As soon as the
preset has been chosen, you can play the new sound on your MIDI keyboard or from
your sequencer.

J.M.Blanchet

JMEB_Dark_Pole
IME_Hardcore
IJMEB_Hight_Med
JMB_Meditation # ]
IMB_Sync_Bells

MOTION RECORDER

Choose a preset in the same sub-bank

To choose a preset in the same main bank, but a different sub-bank, click on the .
middle button, and a dropdown menu appears with a list of the sub-banks contained in
the same main bank. Each sub-bank listed in the menu allows you to open a sub-menu
containing its presets. A click on a preset allows you to directly choose a preset in the
new sub-bank.
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All Basses | ' |r-.-11ui All

Arpeggio MODULATION MATRI

i L]

S

MOTION RECORDER
| Baszes SEAES

EFX

DELTIAL

N

Keyboards
Leads
Pads
Percussives

Horns

I} KLU_IP
Choice of a preset in another sub-bank

To choose a preset in another main bank, click on the left most . button. A dropdown
menu appears with a list of the main banks available with the sub-banks corresponding
to the sub-banks defined in each main bank and to the presets contained in each sub-
bank. You can thus freely choose a preset by clicking on its name.

CP_chris4

Il

C.Duncan T :

C.Engel k | Arpeggio k
C.Pitman I}s k : Basses k
G.Downes L EFX k
LM.Blanchet k Leads k

Choice of a preset in another main bank

In the "BANK"” dropdown menu, the “All” option allows you to open a sub-list with all of
the sub-banks available in all of the banks. This gives you access directly to all of the
presets of a given type, for example all of the basses, no matter which bank they are in.
This function is particularly useful to quickly see all of the presets of the same type.

J.M.Blanchet JMB_Dark_Fole % | v - CD_Machie
C.Duncan TR TETT CD_Muotion-P
C.Engel CD_PartyBass
C.Pitman CD_Polite
G.Downes CD_Ratlam
JM.Blanchet CD_RunAway
K.P.Rausch CD_Shorty
K.Schulze CD_Smoathy
& K.Ujiie b CD_Upstairs
M.Lupo 3 CO_WhiteToast
i M.Ubukata v B CE_Basso
1 S.Solida r 0 CE_Basso2
l T.Periman b CE_Basso3
CE Baszod
(rew_V2)_LM.Blanchet ] CE ClickBace
I (new_V2]_Menno.Meijer b Ch Dugtios
(new_V2)_N.Ubukata 4 F G
v (new_V2)_T.Koot » CE i
(new_V2)_Tasmodia 3 CE SubDub
! Sl i CE_TubularBass

= LM EBlanchet? L

Templates b
Users 3
All b
| Basses b |

I MNew bank ... |
1 EFX b

Arpeggic

CE_VibroBass
CP_Ultrasubl
CP_chrisd
CP_pitmanl

CP_s:&bass
P stiffaer

Choice of preset regardless of bank
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When a preset has been modified an asterisk appears next to its name in the tool bar.
6.1.2 Creation of a bank, sub-bank, preset

To create a new bank, click on the . left button. The dropdown menu displays the
names of all of the existing banks of sounds, and a line called “New bank...”. Click on
“New bank...” to create a new bank of sounds. You can then change the name of this
bank by clicking on its name in the tool bar and entering the new name.

To create a new sub-bank, just click on the . middle button, and select "New sub-
bank...”. You can also change the name of the new sub-bank.

Finally, to create a new preset, click on the . right button, and select "New preset...”.
The new preset is created, recording the current settings of the minimoog V. You can
thus work on the settings of a sound, and save the sound again with the same preset
name by clicking on the save button (see the following paragraph). You can also change
the title of the new preset by clicking on its name.

6.1.3 Saving a user preset

To save your setting modifications in the current preset, click on the “Save” button in the
tool bar of the Minimoog V.

“"Save” button in the tool bar

If you want to save your settings under another preset name, click on the “Save As”
button in the tool bar. A dropdown menu appears and lets you choose an existing preset
(in this case, the contents of the existing preset will be replaced with the current
settings), or else lets you save your settings as a new preset (in this case, click on “New
preset...” in the sub-bank of your choice).

G=D | b 1mBuanchet EFX IMB_Dark Fole | 4 | W [ |mail A1 @ |poy | 2 n
. (new_VZ]_LM.Blanchet 4 : Arpeggic [ MODULATION MATRIX
(new_V2)_Menno.Meijer b Basses 4 IMB_Compressor
(new_V2)_N.Ubukata 4 EFX bl IME_Mini_FM
(new V2] T.Koot 3 Leads 3 Jﬁ_Sync_Eass
(new_VZ2)_Tasmodia 4 Pads 4 IMB_Vocal_Bass
G.Darcey * Percussives » Mot pireset .
J.M.Blanchet2 r New subbank .. w
Templates | J——— e = E
L A T

"Save As” button and'éav-e menu in thé'fo_o/ -bar_-

When you are working from a factory preset, which cannot be deleted, clicking on the
“Save” button will not replace the current factory preset, but will instead automatically
open the “"Save As” menu to save the current settings as a user preset.

6.1.4 Import/ Export of a bank of presets

It is possible to import new banks of presets conceived for the Minimoog V. To import a
new bank of presets, click on the preset bank import button on the tool bar:

Preset bank import button on the tool bar
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When you click on this button, a window will appear allowing you to choose the preset
bank file for the Minimoog-V (“.minibank” extension). Choose the file that you want to
import, and click on "Open”. The new bank of presets will automatically appear among
the available banks.

The Minimoog-V equally offers the possibility to export your own sounds to save them, to
use them on another machine, or to make them available to other users.

It is possible to export a preset, a sub-bank, or a complete bank.

To export the current bank, sub-bank, or preset, click on preset bank export button in
the tool bar of the program:

Current preset bank export button in the tool bar

Select the type of export that you want to perform (bank, sub-bank or preset) and a
window will appear, giving you access to a choice of destination folder and file name for
the bank that you are exporting.

6.2 THE SOUND MAP

The sound map is an innovative preset explorer, which offers an easy and fun way to
locate and choose a preset on a map area to simplify the preset management and to
quickly find the appropriate sounds.

The sound map also offers a brand new interface for creating new sounds thanks to a
morphing feature between four presets.

[E} sound MaP

The main interface of the Sound map
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The Sound Map offers three options:
The sound map: the sound map classifies the presets thanks to statistic methods in
order to organize the sounds on a map from their own audio characteristics.

The Map interface

The Presets list: this page offers a more classical interface to classify the presets using
lists and filters to find the desired sound.

Name Instrument Author

JMB_Synth_Bells Perc. J.M.Blanchet

The List interface

The Morphing interface (COMPASS): this page allows creating new sounds in real
time thanks to a morphing result between 4 presets.
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The Morphing interface

Let’'s go more deeply into the different sound map interfaces...

6.2.1 Opening the sound map

» To open the main Sound Map interface, click on the "SOUND MAP” button located
on the tool bar. A new window appears over the Minimoog-V main interface.

| "i-l ‘r!"‘ Mg Al .lF'\C:!'n.-' 2 oo '_'._-:_r ::Ji;':_;l | b)) - :’: —}' hlﬂ % |

i iR Ao Bt

SOUECT ﬁ DAL FINATSD N EL MR ANDE ‘ DAATARATION | Rl

-4 ‘

il ARPEGGIATOR MODE GLTAVE REFEATY TYRE =CHORLS= f DELAY
SYMC o i e B | | |
f B e = .

Open the main Sound Map interface

MODULATION MATRIX

» To open the preset list page, click on the “LIST” button, on the top right of the
sound map interface

Open the List interface

» To open the preset morphing page, click on the "COMPASS"” button.

Open the orphig interface
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» To return back on the main sound map interface, click on the "MAP” button

LB =

Return back on the ap interface
6.2.2 The sound map interfaces

6.2.2.1 The sound map main interface

The sound map interface shows a map where are shared out all the presets of the
Minimoog-V organized for their types of sound and their own audio characteristics.

The types of presets are represented by different geometrical characters and colours for
an easy way to locate them:

‘¥ The “Bass” sounds
@ The “Brass” sounds
@® The “EFX” sounds
(W The “FM” sounds
@ The “Guitar” sounds
B The “Keyboard” sounds
A\ The “Lead” sounds
(W] The “Pad” sounds
B The “Percussive” sounds
V¥V The “Sequence” sounds
A The “Strings” sounds
& The “Others” sounds
» To select and listen a preset, directly click on one of the icons, anywhere you want

on the map area. The icon is now highlighted in red. If you hold a few seconds on
the selected preset, a popup appears and indicates the name of the preset.
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Sc_Procession

Select a preset
You can create new presets thanks to an exclusive real time morphing feature:

» Click between a group of presets and hold the left button of the mouse on this
point. Four red arrows drawing a cross appear linking the group of four presets.

d

Morphing between a group of presets

» You can now drag your mouse between those presets. The green arrow shows you
the starting point of your motion.

» When you release the left mouse button, you can play the resulted sound and, if
you wish, you can save it on a User bank of the Minimoog-V memory.

In this way it is very easy to quickly get some new and exiting sounds without
programming anything on the synthesizer interface.

6.2.2.2 The Sound Map overview

On the top right of the Sound Map main interface, you can see an overview of this map.
You can use the map overview for navigating into the map and to zoom in or out inside
of the map area.
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The map overview interface

» To navigate into the map, click inside of the red square and drag it on the map
area to view other sections of the Sound map.

» To zoom in the view on the sound map, click on the “Zoom” slider, under the
overview window, and drag it on the right to increase the size of the map.

» To zoom out the view on the sound map, click on the “Zoom"” slider, and drag it
on the left to decrease the size of the map.

The zoom slider

You can also use the "Zoom +” or "Zoom -" buttons, under the slider, to increase or decrease the map size step
by step (by factor 1).

» Clicking on the “FIT zoom” button resizes the map to its global size.

The FIT ZOOM button

6.2.2.3 The instrument type filter window

On the right of the map main interface, an instrument type filter window allows you to

choose which type of preset you want to see (or to hide) on the map. By default, all
types of presets are selected.

m]other

[m]Strings
(W] Guitar

The instrument type filter

To select an individual or a group of instrument types:
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» First click on the “All” button, on the bottom of the type filter window: this will
hide all the instrument types from the sound map.

ALL
The ALL button
» Then, select the type(s) you want to see by clicking on the corresponding square

box(es). A square appears on the selected box(es) and the type(s) of preset
appears on the map interface.

ts EE

A
Show pad presets

This is a good way to simplify and to refine the preset search.

» If you click again on the “All” button, all the types of presets will be displayed on
the map.

6.2.2.4 Preset snap shot memories

You can select up to four presets, anywhere on the map interface, and save them on up
to four snap shot memories. You will be able to use those four presets on the “Morphing
View” (see below for more details) to create new sounds by using the morphing feature.
Of course, you can save any kind of type of presets on these four snapshot memories.

SHAP 1 SHAF 3 | SHAP 4

Select a snapshot memory

To save a preset on a snapshot memory:
» Select a preset on the sound map main interface.

» Hold the “Shift” key and select one of the four snapshot memory button. The
snapshot memory button is now highlighted in red.

» Repeat the same actions if you wish to save presets on the three other snapshot
memories.

If all memories already contain a saved preset, you can replace them with other presets:
» Select another preset anywhere on the Sound Map interface, click on any of the 4
snapshot buttons while pressing the Ctrl key.

6.2.2.5 The “Morphing” interface

The “Morphing” page is an independent module allowing you to quickly create some new
sounds thanks to a real time morphing from the four selected presets saved on the
snapshot memories.

The four presets are placed on the four cardinal points of the compass.
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Sound MAP x|

The Morphing interface

» To open the “Morphing” page, click on the "COMPASS” button, situated on the
toolbar of the Sound map.

To create a new morphed sound from those presets:
» Click anywhere on the center of the compass area (four red arrows appear
converging to the group of presets)

» Hold the left button of your mouse and drag the convergence point until you find a
good sound.
The green arrow shows you the starting point of your motion.
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Create a new sound

» If you wish, you can save it on a User bank of the Minimoog-V memory.

6.2.2.6 The list preset manager

The list preset manager offers a more classical way to explore the presets using a list

interface in which the Presets are classified and filtered in order to simplify preset
management.

SHAP 1 [ SMAP Z | SHAP 3
IFAFIFEFSE
Instrument Author

Perc 1.M.Blanchet

[W]Strings
mGuitar

Jare

Preset list interface

» To open the list interface, click on the “List” button, situated on the toolbar of the
Sound map.

LU LT

s ]

Click on t:z;-e “"List” button

The list preset interface is very simple: you can see three columns showing, from left to
right:

+ The preset names

+ The instrument type

« The name of the sound designers

All this data is classified in alphabetical order.

» To select a preset, simply browse the list and click on the name of a desired
preset.

» You can inverse the order (from A to Z or from Z to A) by clicking on the column
title: an ascending or descending arrow shows you the order type.
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Instrument k Author

C.Duncan
C.Duncan
C.Duncan
C.Duncan
C.Duncan
C.Duncan
C.Duncan
C.Duncan
C.Duncan

C.Duncan

C.Duncan

C.Duncan

Inverse the order of the instrument types

6.3 USE OF CONTROLLERS

The Minimoog-V uses different types of controllers: potentiometers, switches, wheels,
etc. Let’s take a look at those different types of controllers:

6.3.1 Potentiometers

Generally host sequencers offer several potentiometer control modes.

The default mode of control for knobs with the mouse is the circular mode: click on the
knob and turn around it in order to change the value of the controller. The circular mode
gives high precision in the manipulation of controls: The further the mouse goes from the
knob, the higher the precision of the setting.

Potentiometer

In linear mode, the knob can be set only by vertically moving the mouse, not going
around it. Like the sliders, it is possible to obtain a higher precision by right clicking or
Shift+Click on the knob concerned.

The linear mode can sometimes be simpler to use than the circular mode, although we
can lose precision (the precision is limited by the number of vertical pixels on the screen
on which the mouse movements are being evaluated). Movement in linear mode is
available in the options of your sequencer. In Cubase™, for example, this choice can be
found via the “Edit/Preferences” menu, and is found in the “General” tab of the window.

6.3.2 Switches

The Minimoog-V has several types of switches. Simply click on these switches to change
their state.

Switches

6.3.3 Pitch Bend wheel

The pitch bend wheel is used to change the pitch of the oscillators. Just click on the
wheel and move the mouse up or down to change the pitch of your sound. The wheel
goes back to the center position when the mouse is up.
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The pitc wheel

6.3.4 Virtual keyboard

The keyboard lets you listen to the synthesizer sounds without the need for an external
master MIDI keyboard, and without programming a melody in the sequencer. Just click
on a virtual key to hear the corresponding sound.

6.3.5 MIDI control

Most of the knobs, sliders and switches on the Minimoog-V can be manipulated with
external MIDI controllers. Before anything else, make sure that the MIDI device that you
wish to use is correctly connected to the computer, and that the sequencer or the
Minimoog-V application is correctly configured to receive MIDI events coming from the
device.

6.3.5.1 Learn menu

A new menu entry has been introduced in Minimoog V 2.5. This menu entry “Learn”
provides access to MIDI assignment functionalities.

SE S T

LEARM

Save
Save As

Remove

v Anzlog Experience Keyboards

Spark Controller

“"Learn” Menu

The “Learn” Menu is composed of 2 sections:

» First section provides
« “Learn” Mode activation and deactivation
» “Save” current configuration
+ "“Save As” current configuration to a new one
+  “Remove” current configuration from list

» The second section contains the list of existing configurations
« The ticked one is the current one
+ Click on a configuration to load it

6.3.5.2 Assigning MIDI controls

In order to start assigning MIDI controls, click the “Learn” menu, then the "LEARN" entry.
The entry menu button remains highlighted to indicate that the “learn mode” is ON.

Click on a controller of the GUI to open the MIDI assignment popup.
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MIDI Control Setup Plug-in parameter

Assigned name
or not LEARNING CUTOFF MIF MAX
ASSIGHNED B Use NRPN
Control
number

“EES T T FF FREGUENCY
a
;

"
FILTER

EXTERMAL MEIE AT “Taa il
IMFLUT WOLUAE - .

S
b OVERLOAD

MIDI assignment popup

» Learn assignment
The first and easiest way to assign a control is to move it for it to be recognized by
Minimoog V.

» Hand assignment
It is also possible to change the assigned MIDI control number by clicking on Control#xx
and select another value.

» Support for NRPN
In addition to MIDI Control Change messages, NRPNs are now supported: either send
NRPN MIDI control messages to Minimoog V, or check NRPN, then select LSB# and MSB#
numbers:

MIDI Control Sefup

LEARMING CUTOFF MIR WA
ASSIGNED [ Use NRPN

MSE #0 LS8 #0

CLEAR

MIDI assignment popup, NRPN activated

» Remove assignment
Assignments can be removed by clicking the “Clear” button. The message “Not assigned”
will then be displayed.

All these operations deal with a single plug-in parameter. In order to setup a complete
configuration, a set of parameters should be configured.

6.3.5.3 Manage configurations
New in Minimoog V 2.5: the possibility to maintain multiple configurations.

» Default configuration
By default, Minimoog V loads configuration for Arturia Analog Experience keyboards.

» Select one configuration
A configuration is loaded by clicking the entry in “Learn menu”.

» Create a new configuration
A new configuration can be created by performing assignment operations described in
the previous section. This configuration has to then be saved by clicking on the “Learn
menu”, “Save As” entry. A popup opens: enter the name of your configuration. A new
entry for your configuration now exists in the list of available configurations.

» Remove a configuration
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It is possible to remove a configuration by loading it and then clicking on “Remove”.

6.3.5.4 Minimum and maximum bounds

For each assignment, a minimum bound value and a maximum bound value can be set.
This means that:

4

4

The assigned parameter will have the configured minimum value when the
controller will be at its lowest position

Assigned parameter will have the configured maximum value when the controller
will be at its highest position

You can invert (Negative Slope) Min and Max so that parameter will have
minimum value when control has the highest value, and parameter will have
maximum value when control has the lowest value

Output
parameter
Nalues
MAX
Input
control
MIN values
DEFAULT
Output Output
parameter parameter
NValues Nalues
gt MAX MIN [
///// Input \\\\\ Input
y o g control ~~e  control
MIN values MAX values
POSTIVE SLOPE NEGATIVE SLOPE

parameter_value = MIN + (MAX - MIN) * control_value

6.3.5.5 Multiple assigned parameter
It is possible to assign and setup assignment for multiple parameters for a single control.

v v v v Vv

Activate “Learn” mode, select a parameter (GUI control)

Tweak control to assign it (optionally setup minimum and maximum)
Select a second parameter

And tweak the same control

Deactivate “Learn” mode

Tweaking assigned control should modify both parameters with regards to assignment
setup (Min, Max).
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6.3.5.6 Tricks

» Oscillator 2 and 3 tune control 2 parameters: FINE and COARSE. If “Learn” mode
is ON, clicking on control provides access to the assignment of the FINE

parameter, shift+clicking on control provides access to assignment of the COARSE
parameter.
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7 THE SYNTHESIZER

When it is set to “Classic” mode, the Minimoog-V remains very close to the original
synthesizer. It is composed of two parts, one containing the synthesis parameters, the
other being the keyboard and the modulation wheels. The synthesis panel is separated
into several sub-groups, corresponding to the usual modules for subtractive synthesis:
Oscillators, Mixer, Filter and Envelopes.

imoog V. ==
I 3
Settings Skin Knob Mode Panic -

Pl | B LmBlanchet X INB_Dark Poke 4 | W+ (B |Mici| Al | @|poly | 2 | Mode | High » e l| am 8 i R | e

" oUTPUT

T

View of the Minimoog-V in “"Classic” mode

By clicking on the “"Open” button of the toolbar or the upper wooden bar, the Minimoog-V
will open and reveal the extension panel. The effects, an arpeggiator and a modulation
matrix are contained here.
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Settings Skin Knob Mode
= [ B JmBianchet EFX IMB_Dark_Pole | & | | 2 S |l-.1di Al -|:-:=|-.- 2 | Mode  High |

MOTION RECORDER MODULATION MATRIX

- @ _ . 3 A o ©
MIXER oD UTPUT

View of the Minimoog-V in "Extended” mode

7.1 THE OSCILLATORS

The Minimoog-V has three independent oscillators, which can be found in the “Oscillator
Bank” section in the synthesis panel.

OSCILLATOR - 1 WAVEFDRM
FREQUENCY A L
A vy R

OSCILLATOR
MODULATION
¥ =

OSCILLATOR BANK

Oscillators

Each of these oscillators can produce different waveforms, which are selected using the
knob on the right. The first two generate, from left to right, a triangle, an asymmetric
triangle, an ascending sawtooth, a square, asymmetric square and impulse. The third
oscillator replaces the asymmetric triangle with a descending sawtooth. By right clicking
on these selectors, it is possible to adjust the impulse width of certain waveforms:
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square, rectangular, impulse, triangle and asymmetric triangle. If the waveform is again
modified, the impulse width will go back to its default value.

The choice of range for these oscillators can be set with "Range” knobs on the left. From
the left to right are the positions: Low, 32, 16, 8, 4, and 2, the third oscillator adds the
“LowMono” position at the extreme left.

The “Low” position corresponds to a very low frequency mode, the position “LowMono”
on the third oscillator adds a monophonic function. In this mode, the oscillator will
generate the same signal irrespective of the note played, unlike the “"Low” mode where it
generates a different signal for each of the notes in polyphonic mode.

The other positions of this knob correspond to the range, the 8 position being the
position without transposition, positions 4 and 2, respectively 1 and 2 octaves above,
positions 16 and 32 respectively 1 and 2 octaves below.

Oscillators 2 and 3 can equally be fine tuned with the central “Frequency” knob. By left
clicking with the mouse on the knob, tuning is done by semi-tones, by up or down an
octave. When right-clicked, it is possible to tune it in a continuous manner, by more or
less a semi-tone. By double clicking on this knob, it is possible to set it to its default
value, which is to say tuned.

« The “Sync” switch synchronizes oscillator 2 with oscillator 1. In this position, it is
the tuning of oscillator 1 which will give the pitch while oscillator 2 will bring and
modify the harmonics heard.

e The “"Osc. 2 Control” switch allows to activate and deactivate the command of
oscillator 2 by the keyboard.

« The “"Osc. 3 Control” switch is for activating and deactivating the command of
oscillator 3 by the keyboard.

« The “Oscillator Modulation” switch modulates oscillators 1,2 and 3 via oscillator

3 with an amplitude that is dependant on the modulation wheel. If we don't want
to have oscillator 3 modulate itself, we need to deactivate the switch.

7.2 THE MIXER

The section situated on the right of the “Oscillator Bank” sub-group mixes the different
signals available before applying the filtering.

EXTERMAL
INFUT YOLUME

S e ——

Mixer

There are five sound sources available: the three oscillators, a noise generator and
external audio in. The level of the three oscillators is set with each of the “Volume”

ARTURIA — Minimoog-V — USER’S MANUAL 53



knobs, the external signal level with the “External Input Volume” knob, the noise level
with the “Noise Volume” knob. The five vertically aligned switches allow the quick
deactivation of a given sound source, while the “"White/Pink” switch selects a white or
pink noise.

When the “Overload” indicator lights up, this indicates an overload of the external audio
in.

The mixer possesses two modes of functioning, with or without the emulation of the
overload circuit. In the first case, the sound signals are not modified regardless of their
level. In the second, the overload circuit limits the amplitude and thus allows a
modification of the tone typical of the original Minimoog.

The mixer mode change is done with the “Soft Clipping” switch on the far right of the
synthesis panel.

It should be noted that the emulation of the overload circuit is heavy on calculation power, and using it should
be avoided with heavy polyphony or unison.

SOFT
ELIFFIMNG
(=1}

Activation of the overload circuit (soft clipping)

The switch corresponding to the external signal has three positions. The first disconnects
this input from the mixer. The second position connects the output of the Minimoog-V to
the mixer. This allows, thanks to the particular distortion brought by the overload circuit,
to obtain a typical sound. The third connects the external input to the mixer.

7.3 THE FILTER AND ITS ENVELOPE

The result of mixing different sources of sound is directed towards a resonant filter with a
slope of 24dB per octave.

- e
o

FILTEE
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Filter parameters

The “Cutoff frequency” knob sets the cut-off frequency. The “Emphasis” knob sets the
level of resonance and “Amount of Contour” sets the action of the envelope generator
associated to the filter.

It should be noted that this filter auto-oscillates, which is to say that when the resonance
is set to the maximum, the filter generates a signal close to sinusoid even in the absence
of an input signal. Nonetheless, a weak noise signal as filter input brings us a little closer
to the results obtained with the original Minimoog. In fact, electronics can never
guarantee a perfect zero level to the filter input as is the case with a virtual reproduction.
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Envelope generator associated to the filter

The envelope generator associated to the filter can be adjusted with the “Attack Time”
knob for the attack time, and the “Decay Time” knob for the decay time, and the
“Sustain Level” knob for the level of sustain.

Unlike other envelope generators, there is no separate setting for the time to return to
zero. This time is the same as the decay time but can be activated or deactivated with
the “decay” switch situated on the left of the keyboard. When it is deactivated, the return
time to zero for the generator is practically zero.

The two “Keyboard control” switches allow the use of a key follow on the filter cut-off
frequency.
+ When they are set to the "OFF” position, no key follow is connected.
« When the first is "ON”, the key follow allows the modification of the cut-off
frequency by a major third for an octave.
+ When the second is "ON”, the key follow is of a fifth for an octave, and when both
are “"ON”, the filter cut-off frequency follows the keyboard notes exactly. It should
be noted the pivot note is FO.

A supplementary key follow can be connected with the modulation matrix. These two key
follows combine. The key follow connected by the modulation matrix has a maximum
slope of two octaves, which can be set with the amount knob of the matrix.

When a key follow is connected, the cut-off frequency is equally influenced by

portamento, when it is active.

7.4 THE OUTPUT VOLUME AND ITS ENVELOPE

The output level of the Minimoog-V is managed by a voltage controlled amplifier (VCA)
where the setting changes are made with the “Volume” knob in the “Output” group of the
synthesis panel.

Setting the output level
This VCA is also controlled by an envelope generator which is set in the same manner as
the envelope generator associated to the filter.

LOUDMESS CONTOUR
iE :JIE EIJ!]HJH |E:.'E|.

ATTACK TIME =
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Parameters of the envelop'e generétor associated to the VCA
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This envelope generator is set with the “Attack Time” knobs for the attack time, the
“Decay Time” knob for the decay time, and the “Sustain Level” knob for the level of
sustain. The management of the return to zero is identical to the envelope generator
associated to the filter.

When the decay time knob is set to the maximum, the notes are held indefinitely.

7.5 THE POLYPHONIC MODE, THE PLAYING MODES

The original Minimoog was a monophonic synthesizer. The Minimoog-V offers the
possibilities of polyphonic playing where the number of voices can be set from 2 to 32
with the “Voices” menu.

The “Unison” switch: lets you to play all of the voices at the same time. The “Voice
detune” knob lightly detunes each of the polyphonic voices.

Poly | 2 Mode High |RP | >n el| 27 NN 0N |

Number of polyphonic voices and playing mode

The “Polyphonic” switch: activates or deactivates the polyphonic playing mode. When
deactivated, the Minimoog-V is in monophonic mode. When more than one note is played
on the keyboard, the note that will be heard depends on the mode of playing selected in
the “playing mode” menu.

WOICE DETUME FOLYFHOMIC
iy

&l

" OUTPUT

Polybhb_nic and unison

In “Low” mode we will hear the lowest note, in “High” mode the highest note, and in
“Last” mode the last note played on the keyboard.

In the two first modes, when the note is released, we will hear the lowest note (or
respectively the highest) without triggering the envelopes. In the last mode, the
envelopes are always active.

It is possible to prevent the triggering of envelopes with the “Legato” switch, which is on
the left of the keyboard.

Activation of the Legato mode

The original Minimoog uses the “Low” playing mode when the “Legato” mode is
activated.
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The notes played on the keyboard directly command the frequency of the oscillators.
Nevertheless it is possible or this frequency to move slowly from one note to the next.
This function, called portamento, is activated with the “Glide” switch on the left of the
keyboard.

Ativation of the portamento

The “Glide” knob: sets the time taken to reach the new note played.

Setting the portamento time

The “Glide” switch: activates or deactivates the glide. It can be controlled by a foot
switch pedal. In this case you must click on the jack on the left.

The same is true for the “"Decay” switch activating the time for the return to zero of the
envelopes.

@

Activating the portament and eturn to zero of the envelopes by pedal

RECAY W

When none of the jacks are connected, any pedal commands act on note sustain.

7.6 THE PITCH BEND AND MODULATION WHEELS

On the left of the keyboard we find two wheels, one for modifying the oscillator
frequency, the other for varying the amplitude of the modulation brought by the third
oscillator, either on the oscillator frequency, or the filter cut-off frequency.

When the modulation wheel is at zero, the window displays “"no modulation”. This means
that it is not possible to modulate the value given by this wheel with the modulation
matrix (see underneath).

On the left of the bend wheel we find a "BEND"” switch and a "RANGE"” potentiometer.
The “BEND"” switch is used to disconnect the bend wheel from the frequency of the
oscillators. We can thus, through the modulation matrix, use the bend wheel to modify a

parameter of synthesis, without modifying the frequency of the oscillator.

The “RANGE"” potentiometer sets the amplitude of the bend wheel, plus or minus four
octaves per semi-tone.

ARTURIA — Minimoog-V — USER’S MANUAL 57



RANGE [

LML

Set the bend wheel
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7.7 THE MOTION RECORDER

The Motion Recorder allows the recording of some parameters motions on the fly- in real
time. Four dedicated tracks containing one parameter motion each are available.
Those recording curves can be quantized to a MIDI tempo or not.

The different motion curves can also be “manually” modified thanks to a dedicated
editing interface including drawing tools (pen, eraser, curve, lines...)

MOTION RECORDER

M
. W=l F Ity

The Motion Recorder main interface

7.7.1 The Motion Recorder activation/deactivation

» To activate the Motion Recorder, just click on the "MOTION” button, situated on
the tool bar. (This button is now highlighted)

i

The "MOTION” button

» To deactivate the Motion Recorder, just click on the "MOTION" button (This button
is now turned off).

7.7.2 Playing recorded Motion curves

To hear the complete motion curve, you have to hold a note (or a chord) on your MIDI
keyboard or on your MIDI sequencer.

» To play one (or several) recorded motion curves, select the desired motion track
to be read by clicking on its dedicated “[J” button.

» Play one (or several) note(s) on your MIDI keyboard to read the motion curve(s).

» To stop the curve from playing, you can deactivate the modulation destination by
selecting the "OFF” option in the automation track.

The motion automation curves are re-trigged each time a note is played. Finally, they can be the equivalent to
“super envelopes” that are drawn by the user!
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7.7.3 Recording a parameter motion curve in real time

» Activate the live recording mode by clicking on the “” button, situated on
the Minimoog-V tool bar. (This button is now highlighted).

» Play a note on your MIDI keyboard and hold it during the recording time. The
recording is now starting.

» Choose the parameter you wish to automate by clicking on the dedicated
potentiometer.

» Tweak this potentiometer as you wish during the recording.

The motion recording stops by itself automatically after thirty seconds. (The “”
button switches off)

» To stop the recording before its time limit, simply release the playing note.

The parameter you have automated is now selected on the LCD parameter screen of the
active track and the result of the recording curve is displayed on the Motion Recorder
main screen.

» You can also change the parameter on the fly over the old one by clicking on
another potentiometer. You can also select a new parameter on the destination
parameter menu situated on the left of the Motion Recorder main screen.

7.7.4 Erasing a recorded automation in real time
Erasing a recorded automation is very easy:

» You just have to record again new motion automation in the same way as
describe above. The new motion will automatically take the place of the old one
and will be displayed on the Motion Recorder main screen.

7.7.5 Quantizing a motion curve

The Motion Recorder allows you to quantize a recorded motion curve in relation to the
internal Minimoog tempo or to a host MIDI tempo.

» Click on the “QTZ” menu, situated under the Motion Recorder main screen and
select the quantization factor you wish on the dedicated menu.

Click on the "QTZ” menu

Some steps appear on the curve according to the chosen quantization.
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Steps appears on the motion curve

The steps on the motion curve can bring some interesting rhythmic grooves or some sample and hold effects if
you use the Square tool available on the "Edit” interface. (See below for more details about the edit tools)

7.7.6 Setting the modulation amount of a motion curve

You can set the output modulation amount for each motion curves to refine the
modulation results as you wish.

» Select the desired motion track thanks to the “LJ1” button.

» Click on the amount potentiometer (labeled “"AMT"”) situated under the Motion
Recorder main screen and set the desired amount of modulation.

I

Click on the amount potentiometer

7.7.7 The parameters available for the Motion Recorder
The parameters available as modulation destinations for the Motion Recorder are:

e VCOLFM........ovvvnns Coarse frequency of oscillator 1

e VCO1lPWM............. Pulse width of oscillator 1

* VCO1AM ..ivvvinnnnne. Output level of oscillator 1 (available in the Mixer)
e VCO2FM.......vvvvnnnns Coarse frequency of oscillator 2

e VCO2PWM..........e Pulse width of oscillator 2

e VCO2AM ..ivvvinnnnne. Output level of oscillator 2 (available in the Mixer)
e VCO3FM........cuenne. Coarse frequency of oscillator 3

e VCO3PWM..........n Pulse width of oscillator 3

e VCO3AM......ovviunenn. Output level of oscillator 3 (available in the Mixer)
e VCO12FM.............. Coarse frequency of oscillators 1 and 2

e VCO123 FM............. Coarse frequency of oscillators 1, 2 and 3

« VCO12 PWM ........... Pulse width of oscillators 1 and 2

« VCO123 PWM.......... Pulse width of oscillators 1, 2 and 3

+ VCO12 AM ............. Output level of oscillators 1 and 2

e Cutoff .oiciviiiniiniinnns Filter cut-off frequency

e Emphasis................ Level of filter resonance

« EG VCF lev. ............ Amount of filter envelope

e« EGVCAlev............. Amount of amplifier envelope

e Glide.ioiiiiiiiiiiiinnns Portamento time

e MixMod ......ocvvivinnns Balance between oscillator 3 and noise

e Mod.Wheel ............. Amount of internal modulations only (oscillator and filter)
e VCAAM.........vvevne. VCA output level

e LFOFM ....ccocvvininnnns LFO speed

e LFOAM......cvvnnnn. LFO amplitude

e Noise AM................ Output level of noise generator (available in the Mixer)
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e Ext.AM......ll Level of the audio external input (available in the Mixer)

« PanMod................. Panoramic output (position in the stereo field).
» Vocal Filter X........... Vocal Filter X movement

« Vocal Filter Y........... Vocal Filter Y movement

L O | i No modulation destination

MOTION RECORDER

W1 FM Maise AM
WCOT P Ext, &M
WCO1 AM Pan Mod
WCO2 FM Wocal Filk &
WCDE Pt Wocal Filt
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WS AM
WCO1E FM
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W1 PYW
WCO123 PW
WCO1Z AM

Emphasis !

EG WCF lev.
EG YCA |,
Glide

T¥lizx Mod.
Iod. wheel
Wica AM
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Choose a modulation destination

A EE

7.7.8 Editing a motion curve

You can edit in real-time your motion curves thanks to the dedicated “CURVE
EDITOR” interface. This editor includes a series of tools which will help you draw or
erase a part or all of the selected curve.

CURVE EDITOR

The "CURVE EDITOR” interface
Let’s take a look on the “Curve Editor” interface:

7.7.8.1 The Edit tools

+ Drawing tool ........... Tool for drawing a freehand curve.
» FErasertool.............. Tool for erasing an existing curve.
« Linetool.........enuen. Tool for drawing a straight line.
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e Curvetool .............. Tool for drawing an exponential curve.

e Noise tool............... Tool for adding noise to an existing curve.
e Sinetool................. Tool for drawing a sinusoid.
e Square tool............. Tool for drawing a square curve.

A

Z N J & & oon

ER B REREM®

The Curve Editor tools

7.7.8.2 The Curve Editor screen

The Curve Editor screen allows you to edit a recorded curve or to draw a new curve from
scratch.

» To open the Motion Recorder screen editor, click in the middle of it. A new bigger
screen is now opened showing the current motion curve.

Two locator bars determine the input and output loop points of a recorded curve.

L

Place the right locator
» To place a locator, click on the left top arrow (for the input point) or on the right
top arrow (output point) and drag it from left to right to choose the desired input
or output points of the loop.

» Click on the “Loop” interrupter to validate the loop mode.

Click on the “"Loop” interrupter

If you have chosen a quantization factor (1/8 for example), the locators will move by
steps thru this quantization factor.

7.8 THE VOCAL FILTER

The Vocal Filter is a formant filter, which can be applied to the output signal of the
Minimoog-V or to an external audio signal.

The main interface of the Vocal filter, located on the central TV style screen, shows a
series of five vowels (A, E, I, O and U).
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YOCAL FILTER

The main interface of the Vocal Filter
The Vocal Filter frequency can be set in real time:

» Manually by moving the red ball cursor between five vowels or moving the vowel
letters by dragging them on the screen surface of the Vocal filter.

Manually moving the red ball cursor
» An LFO is also available to make an automation of the cursor movements.

» You can set the radius amplitude of the LFO by clicking on the red ball cursor and
moving it out of its initial central place. This action will set the width of the
circular ball movements.

» It's also possible to re-arrange the order of the five vowels on the screen space.
To do this, simply click on one of the 5 letters and drag it to the place you wish on
the screen. Those changes will introduce some interesting variations when you
modulate your five filters manually or with the LFO.

Re-arrange the order of the vowels

On the bottom of the main screen, three potentiometers and a button allow setting
additional parameters as follows.

The Vocal Filter parameters
From left to right:

e Dry/wet.......cocvviene. Sets the balance between the dry signal coming from the
Minimoog-V (or from an external audio source) and the vocal
filter signal.

e Qi Sets the band width of the 5 band pass filters of the Vocal

Filter. When set all the way to the right, it results in a very
thin audio signal close to a ringing sound.

e LFO.iiiiiiiiiiiiiinns Sets the rate of the Vocal Filter LFO

« ‘" button.............. Starts or stops the LFO activity
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7.9 THE LOW FREQUENCY GENERATOR

The Minimoog-V brings a new module, which allows the generation of a very low
frequency to modulate any of the synthesis parameters. It is situated in the extension
panel that appears when the Minimoog is in the open position.

Low frequency generator

« "“Rate” knob ............ Sets the frequency, the "Waves” knob selects the waveform,

e “Midi Sync” switch ... Synchronizes the frequency of the generator to the tempo of
the host application.

«  Waveforms............. Sine, descending sawtooth, ascending sawtooth, square,
noise, random, triangle (new in 2.5).

The modulation destinations for the LFO generator are selected exclusively through the
Modulation Matrix (see below)

7.10 THE MODULATION MATRIX

The Minimoog-V increases the original possibilities of modulation thanks to the presence
of the modulation matrix in the extension panel. This panel appears when the Minimoog-
V is in the open position.

MODULATION MATRIX
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Modulation matrix

This matrix can be activated or deactivated with the selector in the task bar above the
synthesizer.

| B I M |
Activation of the modulation matrix
The matrix allows 8 modulation connections. To activate a connection, select a source of
modulation by clicking in the “source” zone. Next select a parameter to modulate in the
“destination” zone, and set the rate of modulation with the "Amount” knob.

The sources of modulation are:

e VCO3.....icvviivviieennen Output of oscillator 3
e EGVCF........vvnenne. Filter envelope output
e EGVCA......covvinenn. VCA envelope output
e PBend...........cvvnnnns Pitch Bend wheel

¢ ModWheel .............. Modulation wheel

e AfterTouch.............. Polyphonic aftertouch / Channel pressure
e FootExp.......covvunnnn. Expression pedal

e« Velocity......ooovvennn. Velocity

e LFO i LFO output

« Kbd Follow.............. Key follow output

e Ext.In..oooiiiiiiinnn External input signal
« VCAout.......cvvivinnnns VCA output signal
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e Voice Num.............. Gives a different fixed modulation value for each voice
number (voice) played

+ Trigged SH1............ Fixed random modulation value for each note played
e Trigged SH2............ Fixed random modulation value for each note played
o Off i, No source of modulation

The parameters that can be modulated are:

« VCOLlFM.....ovvvvnnenn Frequency of oscillator 1

e VCO1l PWM............. Impulse width of oscillator 1

« VCOLlAM.....ovvvinnen. Output level of oscillator 1

« VCO2FM..iooviniinnnnn Frequency of oscillator 2

e VCO2 PWM............. Impulse width of oscillator 2

« VCO2AM....coviviinnen. Output level of oscillator 2

e VCO3FM......vcvvunne. Frequency of oscillator 3

e VCO3 PWM............. Impulse width of oscillator 3

« VCO3 AM.....ovvviinnen. Output level of oscillator 3

« Noise AM................ Output level of noise generator

« EXt.AM.......ooll Level of the audio external input

e Cutoff ..o, Filter cut-off frequency

+  Emphasis................ Level of filter resonance

« EGVCFAtt. ............ Attack time of filter envelope

« EG VCF Dec. ........... Decay time of filter envelope

 EGVCFSus. ........... Sustain level of VCA envelope

+ EGVCF Lev............. Output level of VCA envelope

« EGVCAAtt. ............ Attack time of VCA envelope

e EGVCA Dec............ Decay time of VCA envelope

« EGVCASus. ........... Sustain level of VCA envelope

« EGVCA Lev ............ Output level of VCA envelope

e Glide.oiooviiiiiiniinnnn, Portamento time

« MixMod ......ovcvennnenn Level of mixing between oscillator 3 and Noise
*+ Mod.Wheel.............. Level of the modulation wheel

« VCAAM.........covvnnenn VCA output level

e« LFOFM....c.covviinnnen. VCA speed

e LFOAM ...cicivvininnnnn. Level of LFO output

e Oscl-2FM.............. Frequency of oscillators 1 and 2

e Oscl-2-3 FM........... Frequency of oscillators 1, 2 and 3

e Oscl-2 PWM........... Modulation of the impulse width of oscillators 1 and 2
¢+ Oscl-2-3 PWM........ Modulation of the impulse width of oscillators 1, 2 and 3
e Oscl-2 AM......ceueens Modulation of the amplitude of oscillators 1 and 2
e Pan........cceiiiiiinnn. Modulation of the output panoramic

« Vocal Filter X........... Modulation of Vocal Filter X movement

* Vocal FilterY........... Modulation of Vocal Filter Y movement

o Off i, No destination of modulation

7.11 THE ARPEGGIATOR

Situated in the Minimoog-V extension panel that appears when in “Extended” mode, the
arpeggiator allows for each note played the triggering of an arpeggio.

.I‘:II'JI
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Arpeggiator
The “Speed” knob sets the speed of the arpeggio.

The “"Midi Sync” switch lets you synchronize delay return time with the host application.
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The “Play” switch triggers the arpeggiator which, when a note is played, activates the
notes one after the other, and stops when there are no more active notes on the
keyboard.

The three-state “Off/Hold/Mem” switch lets you choose the arpeggiator mode: In
“Mem” position, the notes played on the keyboard are memorized. To stop the
memorization, place the switch to “"Off” mode.

To stop the chaining of the notes, you must stop the arpeggiator with the “Play” position.
In the “Hold"” position, the notes played on the keyboard remain present until a new note
(or group of notes) is played.

As long as a note remains active on the keyboard, all of the notes played are memorized.

The “Mode” selector is used to choose the arpeggio mode: ascending, descending, return,
random, and in the order of appearance of the notes.

The “Octave” selector is used to choose the number of octaves that the arpeggiator
covers for each cycle. The “Repeat” selector is used to choose the number of cycles
repeated for each octave.

7.12 THE CHORUS AND STEREO DELAY

In the Minimoog-V extension panel, which appears when it is in the open position, we
find two effects, chorus and stereo delay.
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Chorus and stereo delay

The chorus has three knobs: “Rate” “Depth” and “Dry/Wet” which respectively set the
speed, the depth and the relationship between the original signal and the modified signal.
The “type” buttons allow the selection of chorus types, from the simplest to the deepest.
The delay contains two knobs “"Time Left” and “Time Right”, respectively for setting the
time for the left channel and the right channel, two knobs “FeedB. Left” and “FeedB.
Right” respectively setting the feedback of channels left and right, and finally a
“Dry/Wet” knob which sets the relationship between the original signal and the modified
signal.

The “Midi Sync” switch lets you synchronize delay return time to the tempo of the host
application.
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8 THE BASICS OF SUBTRACTIVE SYNTHESIS

Of all forms of sound synthesis, subtractive synthesis is one of the oldest and still
certainly one of the most employed today. It is this method that was developed toward
the end of the 60’s on analog synthesizers like the Moog, ARP, Yamaha, Buchla,
Oberheim, Sequential Circuits (Prophet series), Roland, Korg (MS and PS series) and
many others. This concept of subtractive synthesis is still used on most current digital
synthesizers, complementing sample reading or wave tables, which progressively
replaced the analog oscillators of the first synthesizers in the 80’s. The Moog Minimoog,
or even your own Minimoog-V, is among the best illustrations of the enormous
possibilities of subtractive synthesis.

8.1 THE THREE MAIN ELEMENTS

8.1.1 The oscillator, or VCO

The oscillator (Voltage Controlled Oscillator) is the starting module (with the noise
module which is often classed among the oscillators) for the creation of a sound on an
analog system.

It will generate the initial sound signal. We can think of the oscillator like a violin string
that once stroked or plucked, vibrates to create its sound.

OSCILLATOR - 1 WAYEFORM
FREQUENCY A ML

OSCILLATOR
SODULATION

m

The oscillator settings
The main oscillator settings are:

» The pitch, determined by the oscillation frequency. You can set the frequency of
the oscillator with 2 controllers: first, the "RANGE” selector which determines the
fundamental frequency - it is expressed in feet: Low, 32, 16, 8, 4, 2; the highest
number (32) brings the deepest tone, inversely, the smallest number (2) brings
the highest tone. Secondly, the detune setting ("FREQUENCY") lets you tune the
oscillator more precisely.

On the Minimoog-V, the "RANGE” and "FREQUENCY” buttons are placed in the "OSCILLATOR BANK” panel.

» The waveform, which determines the harmonic richness of the audio signal. On
the Minimoog-V, 6 waveforms are available:

triangle

saw-triangle

sawtooth

square (duty cycle: 48%)

wide rectangular (duty cycle: 29%)

narrow rectangular (duty cycle: 17%)

O O O 00O
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The Minimoog-V waveforms

8.1.1.1 Triangle

The triangle can be considered like a very filtered (and soft) square signal. It is very low
in harmonics (odd only) and will be very useful for creating sub basses, flute sounds, etc.
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Time and spectral representations of the triangle waveform

8.1.1.2 Sawtooth

The saw tooth presents the richest audio signal of the 4 waveforms (it contains all of
the harmonics at decreasing volume levels in high frequencies). Its sound is ideal for
brass sounds, percussive bass sounds or rich accompaniments.
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Time and spectral representations of the sawtooth waveform
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8.1.1.3 Square

The square possesses a more “hollow” sound that the saw tooth (it only contains odd
harmonics) but none the less, its rich sound (notably in low frequencies) can be used for
sub-bass sounds that will come out well in the mix (the square oscillator is often set an
octave below that of the saw tooth), wood sounds (clarinet, if the square signal is a little
filtered), etc.
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Time and spectral representations of the pulse (top) and square (bottom) waveforms

The original Minimoog proposed 3 types of square waveforms (square - 50%, wide rectangle - 25% and
narrow rectangle — 10%). This choice allowed compensation for the missing PWM setting. The Minimoog-V
offers these 3 waveforms but includes also the pulse width modulation.

8.1.1.4 Pulse Width Modulation

The PWM (Pulse Width Modulation) is a setting that allows you to modify the duty cycle
of the square waveform. This can be done through modulation only (with an envelope or
a LFO). This pulse width variation translates to a spectrum modification, resembling a
waveform change.

Unlike classic analog synthesizers, the Minimoog-V lets you change the impulse width not only for the square
waveform but also for the triangle. This brings a large number of additional sound possibilities to compliment
the base signal.

8.1.1.5 Synchronization

The synchronization of an oscillator with another creates more complex waveforms. If
for example, you synchronize oscillator2 with oscillatorl, oscillator2 will restart a new
period every time the first oscillator completes a period, even if oscillator2 has not
completed a complete period (this signifies that it is not tuned to the same tonality!) The
more you tune oscillator2 upwards, the more you will encounter composite waveforms.
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In the above image, oscillator2 is synchronized with the first and tuned to double the tonality. The
resulting waveform is unique in that it cannot be created by standard synthesis techniques such as
layering or filtering.

L ]

8.1.1.6 Frequency modulation

A frequency modulation (FM) can be created between 2 oscillators by connecting the
audio output from a first sinusoidal oscillator to the modulation input of a second
oscillator. On the Minimoog-V, if you turn the modulation rate ring, you will obtain a
sound richer in harmonics. If you introduce a square or sawtooth signal, the result can be
quickly distorted... but interesting for inharmonic sonorities like bell sounds or special
effects for example.

FM Amplituds
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Time and spectral representations of a frequency modulation

8.1.2 The noise module

The noise signal spectrum has all frequencies at an equal volume level, often referred to

s “white noise”. For this reason, the noise module is used to create different noises like
the imitation of wind or special effects. White noise is the richest of noises. Pink noise is
also often present on synthesizers. It is less rich in the high frequencies than white noise.
Also note that the audio output of noise can also be used as a modulation signal
(especially when strongly filtered) to create random cyclic variations.

On pre-cabled synthesizers, the noise module is either integrated into the oscillator (its
audio output being placed to compliment the waveform outputs), or within the mixer
directing the signals towards the filter.
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On the Minimoog-V, you will find the noise generator amongst the settings in the mixer panel. A switch allows
you to choose between the white and the pink noise.

EXTERNAL
IMFUT VOLUME
4 .

DVER'TAD

The noise generator set on the mixer

8.1.3 The Mixer

The audio signal generated from an oscillator is generally directed to a module filter
(VCF). It will be first useful to individually set the volume of each oscillator, external
audio source or noise, thanks to the “Mixer”.

The external audio signal could be, for instance, a recorded vocal track or a drum loop.

8.1.4 The filter or VCF

The audio signal generated by an oscillator (the waveform) is then usually directed to a
filter module (Voltage Controlled Filter). It is this module that we use to control the
sound by filtering (by subtraction, which explains the name given to this type of
synthesis) the harmonics situated around a cut-off frequency. It can be considered to be
a sophisticated equalizer that reduces, depending on the case, the high or low
frequencies of a sound.

8.1.4.1 The cut-off frequency

The removal of undesirable frequencies at the cut-off frequency is not done suddenly but
progressively, depending on the filtering slope. This filtering slope is expressed in
decibels per octave (or dB/Oct). The filters used in classic analog synthesizers have 24
dB/Oct or 12 dB/Oct slopes.

The Minimoog-V offers 1 type of slope: 24 dB/Oct slope.

amplituce amplitude cF amplitude

‘ ‘ ‘ ‘ ‘ ‘ + frequency frequency | | freguency
rough signal low pass filter filtred signal

CF= Cutoff Freguency
Spectral representation of a rough then 24dB LP filtered signal

On the Minimoog-V, you have access to one type of filtering.

The low-pass filter (LPF) progressively removes high frequencies above the assigned
frequency limit (the cut-off frequency) and allows the sound below the cut-off to pass
through unchanged. Depending on the setting we will hear the sound becoming more or
less “brilliant”, more or less “dampened”.

This is the type of filtering that you will find most often often on synthesizers that use
subtractive synthesis. It can be found on most of the recent analog and digital
synthesizers.
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Spectrum of a noise signal proceed with a low-pass filter

8.1.4.2 The resonance

A second setting to compliment the cut-off frequency: the resonance. You will also find it
called “Emphasis” or "Q"” - for Quality of filtering.

The resonance amplifies frequencies close to the cut-off frequency. The other frequencies
remaining are either unchanged (below the cut-off frequency) or reduced (above the cut-
off frequency).

On the Minimoog-V, you can increase the amount of resonance via the “emphasis” knob.

When you increase the resonance, the filter becomes more selective, the cut-off
frequency is amplified, and the sound begins to “ring”.

Amplituda
'

= Fraquency

Cutaff
Fraquency
3 = resonance

With a high resonance level, the filter will begin to produce a sound close to a sine

waveform. At this stage, the use of a key follow is very important as you can create a
melody by tuning the cut-off frequency of the filter to the frequency of the oscillators.
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The filter sett/ngs of the M/n/moog V

8.1.5 The amplifier or VCA

The amplifier (Voltage Controlled Amplifier) receives the audio signal coming from the
filter to be adjusted before the volume is sent to the speakers.
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The Minimoog-V VCA

In conclusion, here is a diagram that should help you to understand the composition of a
basic sound:

OSCILLATOR FILTER AMPLIFIER —  » LOUD SPEAKERS

—p audio signal

Basic audio path in analog synthesis

8.2 OTHER MODULES

8.2.1 The keyboard

If we stop here, the sound that you will obtain will be uniform, without life and without
an end!! The oscillator delivers a sound signal (the audio output of a waveform) of a
fixed pitch in a continuous manner. In the diagram above, the only way to stop this
quickly unpleasant sound is to lower the filter cut-off frequency so that it becomes more
and more damp until it finally disappears; or simpler yet, lower the volume of the
amplifier!

» To start and stop the sound, and at the pitch that we require, we use a keyboard
that is connected both to the VCA through a gate and to the frequency of the
oscillators. This will “play” the sound as soon as a key is pressed, and mute it
when released. Of course, this connection is made through MIDI (it replaces the
“gate” type of connections on analog synthesizers, which trigger the note when a
key is pressed and stop it when released).

» The key position provides a control voltage that tells the oscillator what pitch level
to play when the gate opens.

If you don’t have a MIDI keyboard, you can also play on the virtual keyboard of the Minimoog-V to hear sounds
while editing voices on your computer.

8.2.2 The envelope generator

The envelope generator, connected to the amplifier, is used to “sculpt” the volume of the
sound when we press a key on the keyboard and ends after the note is released.

The most common modules developed use 4 settings that we can vary:

The Attack is the time that the sound will take to reach its maximum volume once we
have pressed a key on the keyboard.

The Decay (fall) is the time that the sound will take to diminish after the attack portion
is complete.

The Sustain (hold) is the maximum volume level that the sound will reach after the
decay is complete. It stays at this level as long as the note is held.
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The Release is the time that the sound will take to fade to silence once the key has been
released.

The two envelopes of the Minimoog-V (Contour) contain only 3 parameters: Attack, Decay and Sustain. You
can get the Release thanks to the "Decay” button located on top of the modulation wheels. The release time is
thus identical to the decay time of the envelope.

8.2.3 The low frequency oscillator

The LFO (Low Frequency Oscillator — or LFO on the Minimoog V) possesses more or less
the same characteristics of the classic oscillator but it only produces frequencies lower
than 20 Hz. In other words, you won't hear the pitch of its sound.

It will create a cyclic modulation on the setting to which it is connected.
For example:
» If the sine waveform of an LFO modulates the volume of an amplifier, the sound
will increase in volume then disappear in a varying manner following the speed

(the frequency) of this LFO. This will produce a tremolo effect.

» A sine waveform on an LFO modulating the frequency of an oscillator would
produce a vibrato effect.

» With an LFO sinusoid wave modulating the cut-off frequency of a slightly resonant
low-pass filter, you will obtain a "wah wah” effect.

The original Minimoog does not contain any dedicated LFO. You can use the third oscillator in low frequency
("Lo” position of the “"Range” selector) to modulate the filter and oscillators’ frequency.
The signal of the third oscillator can be mixed with the noise signal to create some random modulations.

The LFO module of the minimoog V

Now to finish, here is the diagram of a complete synthesis voice on the Minimoog-V
containing:

« 3 oscillators (VCO)

* 1 noise module

¢ 1 mixer (mixing of the 3 VCO and the noise generator)

e 1 low-pass filter (VCF)

e 1 amplifier (VCA)

« 2 envelopes (one for the filter and the other for the VCA)
- 1LFO
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A complete Minimoog-V synthesis voice
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9 A FEW ELEMENTS IN SOUND DESIGN

Here is a series of examples designed to guide you through the creation of a sound and a
sequence. They are classed in order of difficulty going from the easiest to the most
difficult and are organized into 3 parts:

e The first part will help you to grasp subtractive sound synthesis. You will start
with the most basic patch (make a VCO oscillator “sound” in an output VCA amp),
and finish by touching on the programming of a more rich sound (several
oscillators, the filter, the frequency modulation of the filter and oscillators).

e The second will help you to use the modulation matrix

e Finally, the third part will teach you to use the arpeggiator and the effects.

9.1 SUBTRACTIVE SYNTHESIS

9.1.1 A simple bass sound

To begin we will see how to program a bass sound. As we saw in chapter 3 (Quick Start),
the Minimoog-V uses 3 oscillators. We will only use the first for this example. It will be
composed of:

e An oscillator

A low pass filter (Filter)

e An output VCA (Output)

e« The envelope corresponding to the filter

« The envelope corresponding to the output amplifier (Loudness Contour)

You will thus obtain a base patch for subtractive synthesis.
» Choose the preset "“Temp_Blank” in the "“Templates” bank, sub-bank
“Temp_Synth”. This preset does not produce sound yet! Don’t worry, this is

normal.

The following image shows the different knob positions:

EXTERNAL
— . IMPUT VOLUME
on

OVERLOAD

CONTROLLERS OSCILLATOR BANK MODIFIERS OILITPUT

» In order to hear the sound, click on the first of the 5 “Mixer” switches. This
activates the signal coming from the first oscillator.
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OVERLOAD

You will notice that the sound is particularly linear and without life.

The sawtooth signal from the first oscillator goes through a filter where the cut-off
frequency is set to the maximum.

This minimalist configuration will let you easily perform some simple experiments with
this basic sound.

» Start by changing the waveform of this oscillator to appreciate some of the tones
it can produce.

RAMGE CECILLATOR - 1 WAVEFSRM VELUmME
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» Progressively lower the cut-off frequency of the low pass filter. The sound
becomes more and more “dark”.
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Lower the cut-off frequency of the low pass filter

» Change the range of the oscillator with the “range” knob (as a default it is set to
8"). In this case, lower it to 16’.

RANGE CECILLATOR - 1 WAVEFORM
LICR © FREQUENLCT

Change thernge of oscillator1
» Increase the decay time for the filter envelope (“Decay”) to a value somewhere
around 400ms so that the cut-off frequency progressively decays when you press
a key.

You will thus obtain a simple yet efficient bass sound.
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Increase the decay time for the filter envelope

» You can now save your sound by clicking on the “Save As” situated on the left of
the toolbar. It will be useful as a base template for programming lots of other
sounds.

9.1.2 A 3 oscillator lead sound

Starting from the current sound just made, we will now go a little further and create a
rich lead sound.

It will be composed of:
« 3 oscillators
« A low-pass filter (Filter)
e An output VCA (Output)
e The envelope corresponding to the filter
« The envelope corresponding to the output amplifier (Loudness Contour)

» Start by again increasing the “Decay” time for the filter envelope so as to prolong
the fall of the cut-off frequency. By using a value somewhere around 2000ms, the
sound will seem “brighter”.

» So as to hear the sound from the 2 other oscillators, click on the 3™ and 5%
“Mixer” switches.

» Change the range of oscillator 3 with the “range” switch. Set it to 4’ for example.

The sound takes another form. Don’t hesitate on changing the waveforms of the three
oscillators to hear the different tones that result. You can also change the volume of
these oscillators to create a different balance.

» Now change the coarse tone of oscillator 3 to give it another tone. For this, click
on the central knob with the right mouse button and turn it gently to the right
until you reach the value “7 semi tone”.

Zoarse tune D 7 semi-tone
Fin tun 1.0000

e P e T

Change the coarse tone of oscillao3

Lightly detune oscillator 2 from the two others by turning this same knob with the left
mouse button. The sound will begin to "“move” slightly and sound “warmer”.

If you want a sound that is even “fatter”, click on the “Unison” switch which brings all of
the polyphonic voices to the same note. Lightly detune each of the polyphonic voices with
the “Voice detune” knob (“Output” section).

Here is how, in a few seconds, to transform a simple base sound into the kind of powerful
lead preset that made the Minimoog so famous.
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» Save the preset with the “Save As” button in the toolbar.

9.1.3 A polyphonic accompaniment

Unlike the original Minimoog which offered just a monophonic playing mode (one note at
a time), the Minimoog-V allows you to play chords with the “Polyphonic” playing mode
located in the “"Output” module on the right of the synthesizer.

Let’s see how to create a powerful evolving accompaniment.
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The "Polyphonic” mode

This preset will be composed of:
+ 2 oscillators
+ A low-pass filter (Filter)
* An output VCA (Output)
+ The envelope corresponding to the filter
+ The envelope corresponding to the output amplifier (Loudness Contour)
« Oscillator3 in low frequency modulating the filter cut-off frequency

» Take the preset “Temp_2_0sc” in the “Templates” bank. This sound is already
composed of 2 active oscillators, which you will use as a base sound.

» Place the "Range” of oscillator2 to 8’ so that both oscillators play in unison.

» Slightly detune this same oscillator to obtain a richer sound: turn the central knob
to the right or left with a left click; take for example the value “fine tune” 1.0020.

» Lower the filter cut-off frequency to make the sound less “bright”. Take for
example a value of -2.00 - 256.96 Hz.

» Increase the amplitude envelope attack time (“Loudness Contour”) to around
4000ms. Set the “Decay” time to around 700ms.

LOQURMNESS ONTQUR
ATTACK TIME DECAY TISME SUSTAIM LEVEL
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Increase the amp//tude enve/ope attack t/me

» Do the same with the filter envelope.

» Place the “Range” knob of oscillator3 to Low mono (the last position on the left).
It will oscillate in low frequencies (like a LFO)
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» Lower the tuning to -48 (-4 octaves) by turning the central knob to the left with a
right click on the mouse. This oscillator will not produce audible sound (possibly
light “clicks” marking the oscillation cycle), it will be used to modulate the filter
cut-off frequency.

» Click on the “Filter Modulation” switch to activate the filter cut-off frequency
modulation by oscillator3.

FILTER
MODULATION 3

Click on the Fi/tér Modu/ation switch

» Raise the modulation wheel to maximum to set the modulation frequency.

ﬂf-ﬁk an Motlulatlon\.’\.‘heel
1 IZIIZI

You will obtain a rich accompaniment sound.

9.2 THE MODULATION MATRIX

We will discover a few of the many additions to the Minimoog V: the modulation matrix,
the LFO and velocity.

For this, let’'s again use the preset “Tp_EG_Ampl_Long” in the “Templates” bank, sub-
bank “Temp_Synth”. This preset offers an ideal starting point for an accompaniment
sound (the amplitude envelope is already calibrated for this type of use).

It will be composed of:
e 2 oscillators
e 1 slightly resonant low-pass filter
1 output VCA
« The filter and VCA envelopes are active
» Oscillator 3 modulates the 2 other oscillators for a vibrato effect brought by the
action of the modulation wheel.

The modulation matrix will be active for:
« A modulation of the cut-off frequency by the velocity
« A modulation of the width of the oscillator2 square by the LFO

To begin, lower the filter cut-off frequency to around “-4.46: 44.00 Hz". This will make
the different modulations easier to hear.
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Lower the f//ter cut- off frequency

» On the matrix, start by choosing the first source of modulation by clicking on the
display on the left of the first line: “"LFO” (for Low Frequency Oscillator)
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Choice of source

» Do the same thing for the first destination by clicking on the display situated on
the right of the first line: choose “VCO2 PW” (square width of oscillator2).
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ChO/ce of dest/nat/on

Increase the rate of modulation by turning the "Amount” knob between the two displays.
Place it at a value of 0.0480. The square width of oscillator2 varies slightly in a way that
creates a detuning between the 2 oscillators.

MODULATION MATRIX

T
SOURCE i)

LB - ']

‘\ Amount Mod0
S 0.0430

Turn the "Amount” knob

of

» For the 2" source of modulation, choose the “Velocity” to modulate the filter
“Cutoff”.

» Turn the "Amount” knob to a value of 0.31.
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Place the “"Range” knob of oscillator3 to Low mono (the last position on the left).
It will oscillate in low frequencies (like a LFO)

Lower the tuning to —-48 ( -4 octaves) by turning the central knob to the left with
a right click on the mouse. This oscillator will not produce audible sound (possibly
slight “clicks” marking the oscillation cycle), it will be used to modulate the filter
cut-off frequency.

Now, click on the Filter Modulation to activate the filter cut-off frequency
modulation by oscillator3.

Finally, increase the value of the modulation wheel to set the rate of modulation
on the frequency of modulation.

By varying the strength of playing on the keys of your MIDI keyboard (velocity),
the filter cut-off frequency is varied with each note.

The 3 examples that we have just seen will give you the basics necessary in order to
delve a little deeper. Try other settings. The possibilities for synthesis are numerous.

9.2.1 Using the arpeggiator

Now let’s see how to program and play the arpeggiator by using the lead sound from the
previous section 8.1.2.

14

>

Click on the arpeggiator “Play” button.

ARPEGGIATOR

T SY S

Click on the "Play” buton

Play a chord between C4 and C6, the notes will be played one after the other in
the order in which you have placed them (it is possible to change the playing
order by clicking on the linear "mode” knob).

If you want, it is possible to keep the chord continuous by clicking on the “Hold”
switch. Two types of playing are available in this mode: “Hold” (central position)
lets you add notes to an existing chord and “Memory” (low position) allows the
change of chord type freely.

The “"Memory” position
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» To remove one or several notes or add notes without keeping them in the
arpeggio, click again on the “Hold” switch to set it to “"Off” position (to the top)
and play the note to be removed.

» To remove one or several notes, click again on the “Hold” and play the note to be
removed.

It is now possible to simultaneously play (or record) a bass part on the first octave of
your keyboard, accompaniments on the 2 following octaves all while having an arpeggio
that develops on the latter two.

9.3 THE EFFECTS OF THE MINIMOOG V

The Minimoog-V offers two additional effects letting you add more color and more space
to your sound.
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The Chorus and Delay effects

9.3.1 The stereo chorus

» For this example, take the sound of the accompaniments from the previous
paragraph 8.1.3. Add chorus by clicking on the “Chorus” button on the right of the
toolbar.

2D e
Add chorus

Chorus is used to create an effect of doubling the sound, which gives more width and
“thickness”. If you accentuate the intensity of the effect you will obtain a very detuned
sound.

The speed of modulation can be set with the "Rate” knob, the amplitude with the “"Depth” knob and the mixing
between the initial sound and the effect with the “"Dry/Wet” knob.
The 3 "Type” buttons choose between the 3 types of chorus: simple, medium, complex.

» To clearly hear the different depths of modulation, simply increase the value of the
“Depth” knob. The higher the value, the more detuned the sound becomes! For a classic
chorus, use minimal values (around 0.16)

Chorus Depth
o 027

The “D.epth-” parémeter

» Set the modulation speed by turning the “Rate” knob: the faster the speed, the faster
the detuning. Here again, use values situated around 0.50 Hz if you wish to have a slight
detuning.
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The “Chorus Rate” knob

» Place the “"Dry/Wet” knob to the center (Dry:50.00%, Wet: 50.00%) to obtain a
balance between the volume of the signal without effect ("Dry”) and volume of
the treated signal ("Wet").

ARPEGGIATOR Ve I—c;i;:-mus—l |
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Chorus Dry-Wet ' W, h |
Cry:50.00 % Wet:50.00 %

The "Dry/Wet” knob

9.3.2 The stereo delay

This module allows you to repeat the incoming signal in an independent manner for the
left and right tracks so as to create stereo echo.

The speed of repetition is set for the left and the right with the “Time left & right” knobs. The number of
repetitions heard can be set with the "Feedback Left & Right” knobs and the mixing between the initial sound
and the treated sound with the “"Dry/Wet” knob.

» To set the time between the repetitions of the left track turn the “Time Left” knob.

» Do the same thing with the “Time Right” knob for the right track.

TV 1

TIME FEEDE. FEEDE. DEY,
BIGHT LEFT  RIGHT WLE

Eaaan LE S e

The "Time eft” knob

To obtain a stereo effect, it is important that the two time settings (Time Left & Right) have different values.

» A 2 position "MIDI Sync” switch synchronizes the repetition time with the tempo
of the host application. This will help to quickly find the appropriate timing for
each side. Try for example the values “Tempo” (synchronized to a crotchet) for
the left and “Tempo 1.5” (synchronized to a dotted crotchet) for the right side.

eﬂaaa@

TIME FEEDE. FEEDE. DRY

RIGHT  LEFT  RIGHT '|'i|Lr

Synchron/zat/on of de/ay to MIDI tempo

» Now set the number of repetitions for both sides by turning the “Feedback Left &
Right” knobs.
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» To finish, as with the chorus effect, place the “Dry/Wet” knob to the center
(Dry:50.00%, Wet: 50.00%). You will obtain a balance between the volume of the
signal without effect ("Dry”) and the volume of the treated signal ("Wet").

These different examples, as you will have noticed, presented different levels of difficulty.
We hope that they will have allowed you to see a few of the possibilities offered by the

Minimoog V. But don't hesitate on trying your own settings, this is the best way to
progress and have more originality.
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10 MODES OF USE OF THE MINIMOOG-V

10.1 STANDALONE
The Minimoog-V application can be used as an instrument independently of a sequencer
(standalone mode).
This lets you open one instrument, and to play with a master MIDI keyboard.

10.1.1 Launching the application

To launch the Minimoog-V application on Windows, go to the menu Start > Program Files
> Arturia > Minimoog-V and choose “Minimoog-V".

On Macintosh, open the Finder > Applications and double-click on the Minimoog-V
application icon.

10.1.2 Configuration of an instrument: the tool bar

The instrument has a menu/tool bar allowing the setting of MIDI event input routing, and
the output of the sound.

| Settings ~ Skin  Knob Mode Panic | |

The tool bar on Windows

10.1.2.1Configuring Audio and MIDI
Clicking on the “Settings” button shows this dialog box:

audio device type: | Windows Audio =

4

output: | << none >> Test

L1

input: | << none >>

Show advanced settings...

active midi inputs: ' @ LoopBe Internal MIDI

@ Automap M
@ Automap Propellerhead

Here you can:
e Set the audio output port
e Set the audio input port (used for the external input)
« Choose one or several active midi input port(s)

10.1.2.2Configuring Skin
The skin menu allows you to choose among three on-screen wood colors.
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10.1.2.3Configuring Knob Mode

This menu sets how the knobs operate: either in “Circular” mode (you have to turn
around them with the mouse) or in easier “Linear” mode (moving the mouse vertically
turns the knobs).

10.1.2.4 Panic

If the notes remain active without reason, it is possible to send a MIDI message to the
instruments to cut all of the notes that haven't stopped.
Click on the “Panic” button to solve this problem.

10.1.2.5 Information on rate of processor use

The processor usage gauge lets you control the processor power dedicated to sound
synthesis in real time. This gage is directly visible in the instruments tool bar.

Attention: this information only corresponds to the processor rate dedicated to sound synthesis, it is therefore
inferior to the global system load.

10.2 VST™
10.2.1 Installation

10.2.1.1For Windows

During the installation, check the “VST” option among the plug-in formats proposed. The
installer will automatically detect the VST instrument folder used by your version of
Cubase. In the case of another VST compatible sequencer, like Logic Audio for example,
you need to manually copy the plug-in file to the appropriate folder. You can find this file
after installation in the folder “C:\Program Files\Arturia\minimoog V”. The file is named
“minimoog V.dlIl".

10.2.1.2For Mac OS X

The VST plug-in will automatically be installed in the system folder corresponding to VST
instruments, allowing it to be used by your VST host type applications.

10.2.2 Using the instrument in VST mode

The opening of the Minimoog-V VST plug-in is like any other VST plug-in, please consult
the host sequencer’s user manual for more information. For Cubase SX, open the menu
“Devices / VST Instruments”, and choose the Minimoog-V from the menu:

> ¥ST Instruments X

r

w Mo WST Inskrurment

LM-2 3
Synths »

Meon k

Starm

Opening the Minimoog-V in Cubase SX for Windows

10.2.3 Connection to a MIDI track

In order for the Minimoog-V to play information coming from a MIDI track, you need to
choose a MIDI track and select the Minimoog-V as MIDI output of this track by using the
menu for this in Cubase:
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Connection of a MIDI track to the minimoog V

map:

The MIDI events played on a MIDI keyboard are then transmitted by your sequencer to
the Minimoog V. It is of course possible to record these MIDI events, and use all of the
MIDI editing options of the sequencer.

10.2.4 Saving presets

When the session is saved, the state of the Minimoog-V is saved as is, even if the
programming corresponds to no preset. For example, if you were working on a preset
“BassOne” on which you had changed settings (without saving them as “BassTwo"), the
next time you open the song, the Minimoog-V will load the preset “"BassOne” plus the
changes.

The drop down menu offered by the VST sequencer which saves the settings of a plug-in
is of course compatible with the Minimoog V. However it is strongly recommended that
you use the internal menu of the Minimoog V: the presets saved in this manner can be
used in any other mode (standalone or other sequencer), and can be exported as a
separate file.

10.2.5 Automation

Automation works with the Minimoog-V like any other VST plug-in (see the VST
sequencer documentation for more details on plug-in automation). Preset changes
however cannot be automated.
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10.3 ProTooLs™

10.3.1 Installation

During the installation, select the RTAS/HTDM plug-in (RTAS only for Windows) among
the choice of plug-ins offered. Then, when you are asked, indicate the folder where the
other RTAS and HTDM plug-ins are installed. Generally the access is:

for Mac OS X: System Folder/DAE Folder/Plug-Ins
for Windows : C:\Program Files\Digidesign\DAE\Plug-Ins

Whether your system can, or cannot use HTDM plug-ins (see next section), the
installation is the same.

10.3.2 RTAS and HTDM standards

The Minimoog-V can function with the Digidesign audio motor (DAE) in two manners:

As an RTAS plug-in (Real Time Audio Suite): all Pro Tool systems are compatible
with this standard: the sound treatment is done completely by the central unit,
and therefore does not require any specific extension card (TDM type system). On
the TDM systems, the RTAS plug-ins can only be loaded on an audio track before
the TDM plug-ins. They cannot be loaded to an Aux Input or a Master Fader.

As a HTDM plug-in (Host Time Division Multiplexing): only TDM Systems (so with
at least one extension card) for Mac OS 9 and X can use these plug-ins (refer to
Digidesign for HTDM compatibility with Windows which is to come). The latter
work exactly like TDM plug-ins (no limitations on insertion positions, etc.), with
the difference being that the treatment is primarily being done by the central unit,
and not by the extension cards. The advantage of this standard is the delicacy of
TDM, as well as the fact that this keeps the card’s DSPs as free as possible.

Recap on the compatibility:

Mac OS X Windows 98/2000/XP
TDM System RTAS and HTDM RTAS
(stereo in/stereo out) (stereo in/stereo out)
Other Systems RTAS (mono in/stereo out RTAS (mono in/stereo out
(Pro Tools LE, Free) and stereo in/stereo out) and stereo in/stereo out)

10.3.3 Opening the instrument

Access to the Minimoog-V plug-in is like any other plug-in, like for example through the

insertion of an audio track:

00 testvide

=

Intitled

o

v noinsert

multi-channel TDOM plug-in [ ]

minirmoog Y (sterea) multi-channel RTAS plug-in [
Short Delay Il (sterea)

| sSlap Delay Il (stereq) multi-mono TOM plug-in [ ]

I Medium Delay Il {sterea) multi-mono RTAS plug-in >

Long Delay Il (sterea) i/o >

Extra Long Delay Il isterea)

——— — e ey

Opening the Minimoog-V in Pro Tools for Mac OS X
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e TDM systems: the Minimoog-V should be loaded to a stereo audio track. Opening
as HTDM is done through the TDM menu, as a HTDM plug-in is used exactly like a
TDM plug-in.

e Other systems: the Minimoog-V can be loaded on a mono audio track (which
becomes stereo after the insertion) or stereo.

We can now have the Minimoog-V putting out sound by clicking with the mouse on the
virtual keyboard.

10.3.4 Connection to a MIDI node

In order for the Minimoog-V to play information coming from a MIDI track, it must be
associated to a MIDI node through the appropriate menu.

In this way, we can control the Minimoog-V via a command keyboard (see the Pro Tools
manual for the connection of this type of device).

10.3.5 Saving presets

When the session is saved, the state of the Minimoog-V is saved as is, even if the
programming corresponds to no preset. For example, if you were working on a preset
“BassOne” on which you had changed settings (without saving them as “BassTwo"), the
next time you open the song, the Minimoog-V will load the preset “"BassOne” plus the
changes.

The “Librarian Menu” in Pro Tools can of course be used with the Minimoog-V like any
other plug-in. However, we recommend that you use the internal menu of the Minimoog
V. This is for several reasons:

Presets saved in this manner can be used in any other sequencer, making the exchange
between users easier.

They will be compatible with the different versions of the Minimoog-V that will appear
with its evolution.

10.3.6 Automation in Pro Tools
Automation works with the Minimoog-V like any other RTAS/HTDM plug-in (refer to the
Pro Tools documentation for more details on plug-in automation).
Preset changes, however cannot be automated.
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10.4 DiGITAL PERFORMER™

10.4.1 Installation

During the installation procedure, check the MAS choice among the plug-in formats
offered. The Minimoog-V will be automatically installed in the MAS plug-in folder:

Syst em Fol der/ Ext ensi ons/ MOTU/ Pl ug-i ns

To use the Minimoog-V, you will need to increase the memory allotted to Digital
Performer by around 15 megabytes.

10.4.2 Opening the instrument

Access to the Minimoog-V plug-in is the same as for any other plug-in, through the
insertion of an audio track:

-

TBghEs |0 Seq-1

PiTrack-1 " — - — - e I

PiTrack-2

FiTrack-3 i L) ¥ i |

Pi Track-4 i b ¥ [|+"Mone

= Audio-1 = v =

= Audic—2 - - = | AutoFan [sterec)

= Audio-Z eerb™ [stereq)

2 dudio—3 c SOLOD C S0L0 c soLg | Flanger (steri:l:-)( 5

2= audio-5 - # minirmoog steren

= Audio-6 '; MUTES = o MUTEH 9 MUTES e er i ztereo)

] c REC ";f REC f;f REC Multirnode Filter™ [zterea)
M Compressor (steren)
M Gate (sterea)
P Lirniter [sterenl

Latch w Latch ¥ Lafch ®F  Mas Multi Effect Examnple B

Opening the Minimoog-V in Digital Performer

The Minimoog-V can be loaded to a mono track (after insertion it becomes a stereo
track) or a stereo track.

We can now make the Minimoog-V howl by clicking with the mouse on the virtual
keyboard.

10.4.3 Connection to a MIDI node

In order for the Minimoog-V to play information coming from a MIDI track, it must be
associated to a MIDI node through the appropriate menu:

"
7B SR S|
- Seqg-1 El_ Cycle Record Start =l
Selection Start]| 11000 End|| 32000 =
MUE LooF LoCE REC INFUT LEVEL FLAY OUTFUT TRAKE  UQICE CoL TRACK HA
= 1 g+ Cone
= [ 1 B b Trac
= I |+Mone
= — Maog Modular ¥ @ dudio-5 simeert C
— —
= inl Mew Device Group...

Connection of the Minimoog-V to a MIDI node

In this way, we can also control the Minimoog-V through a command keyboard (see the
Digital Performer manual for the connection of this type of device).

10.4.4 Saving presets

When the session is saved, the state of the Minimoog-V is saved as is, even if the
programming corresponds to no preset. For example, if you were working on a preset
“BassOne” on which you had changed settings (without saving them as “BassTwo”), the
next time you open the song, the Minimoog-V will load the preset “BassOne” plus the
changes.
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The dropdown menu offered by Digital Performer to save the settings of a plug-in work
with the Minimoog V. NHowever, we recommend that you use the internal menu of the
Minimoog V. This is for several reasons:

Presets saved in this manner can be used in any other sequencer, making the exchange
between users easier.

They will be compatible with the different versions of the Minimoog-V that will appear
with its evolution.

10.4.5 Automation

Automation works with the Minimoog-V like any other MAS plug-in (refer to the Digital
Performer documentation for more details on the automation of plug-ins). The changes in
presets (and therefore the movement of cables) cannot be automated.
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MINIMOOG-V 2.5
END USER LICENSE AGREEMENT

In consideration of payment of the Licensee fee, which is a portion of the price you paid, Arturia, as
Licensor, grants to you (hereinafter termed “Licensee”) a nonexclusive right to use this copy of the
Minimoog V program (hereinafter the "SOFTWARE").

All intellectual property rights in the software belong to Arturia SA (hereinafter: “Arturia”). Arturia
permits you only to copy, download, install and use the software in accordance with the terms and
conditions of this Agreement.

The product contains product activation for protection against unlawful copying. This system is
known as Syncrosoft and permits a permanent use of the software only after the activation process
has been totally completed. The software can be used only together with the Syncrosoft key
(dongle) and/or the Soft-elLicenser; the OEM software can be used only following registration.
Internet access is required for the activation process. The terms and conditions for use of the
software by you, the end user appear below. By installing the software on your computer you agree
to these terms and conditions. Please read the following text carefully in its entirety. If you do not
approve these terms and conditions, you must not install this software. In this event give the
product back to where you have purchased it (including all written material, the complete
undamaged packing as well as the enclosed hardware) immediately but at the latest within 30 days
in return for a refund of the purchase price.

1. Software Ownership

Arturia shall retain full and complete title to the SOFTWARE recorded on the enclosed disks and all
subsequent copies of the SOFTWARE, regardless of the media or form on or in which the original
disks or copies may exist. The License is not a sale of the original SOFTWARE.

2. Grant of License

Arturia grants you a non-exclusive license for the use of the software according to the terms and
conditions of this Agreement. You may not lease, loan or sublicense the software.

If the software is protected by the Syncrosoft key alone, you may install a license for the software
on one or at most 3 computers which are in your possession. The software may be used only on
one of the computers at the same time by using the Arturia key.

If the software is protected by the Soft eLicenser (alone or together with the Arturia key) or has
been sold to the first end user together with other software and/or hardware (hereinafter: "OEM
software"), you may install and use a license for the software only on one computer which is in
your possession. Purchasing a Syncrosoft key makes it easily possible to use the software on three
computers if needs occur.

The use of the software within a network is illegal where there is the possibility of a
contemporaneous multiple use of the program.

You are entitled to prepare a backup copy of the software which will not be used for purposes other
than storage purposes.

You shall have no further right or interest to use the software other than the limited rights as
specified in this Agreement. Arturia reserves all rights not expressly granted.

3. Activation of the Software

Arturia may use a compulsory activation of the software and a compulsory registration of the OEM
software for license control to protect the software against unlawful copying. If you do not accept
the terms and conditions of this Agreement, the software will not work.

In such a case the product including the software may only be returned within 30 days following
acquisition of the product. Upon return a claim according to §11 shall not apply.

4. Support, Upgrades and Updates after Product Registration

You can only receive support, upgrades and updates following the personal product registration.
Support is provided only for the current version and for the previous version during one year after
publication of the new version. Arturia can modify and partly or completely adjust the nature of the
support (hotline, forum on the website etc.), upgrades and updates at any time.

The product registration is possible during the activation process or at any time later through the
Internet. In such a process you are asked to agree to the storage and use of your personal data
(name, address, contact, email-address, and license data) for the purposes specified above. Arturia
may also forward these data to engaged third parties, in particular distributors, for support
purposes and for the verification of the upgrade or update right.
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5. License module (Syncrosoft Key and/or Soft eLicenser)

Arturia uses a hardware device connected through the USB connection of a computer, the
"Syncrosoft key" and/or a protection scheme, the "Soft elLicenser" for license control (hardware
and/or software dongle). The Syncrosoft key and/or Soft eLicenser permanently saves the license
information and regulates access to the software. If a Syncrosoft key is required for the use of the
software, then the Syncrosoft key must be connected physically to the computer through the USB
interface.

For the activation of the software, updates or upgrades of the software the computer which is
connected to the Arturia key and/or using the Soft eLicenser or using the OEM software must be
connected to the server of SIA Syncrosoft through the Internet. If the product was delivered with
the Syncrosoft key, the license information was already transferred to the Syncrosoft key. If the
product was delivered with a product card (without the Syncrosoft key), the activation codes of the
enclosed product card must be entered manually by the user upon installation and the license
information must be exchanged with the server of SIA Syncrosoft.

In the event of OEM software, the activation codes will be send to an email-address submitted by
you during a registration and must be entered manually by the user upon installation and the
license information must be exchanged with the server of SIA Syncrosoft.

The reinstallation of the software - on the same or another computer - is permitted only in case the
already installed software cannot be used any more (e.g. following deinstallation). If the software
does not use a Syncrosoft key, the new activation codes may be obtained from the users online
account for support created during the personal product registration. Further, the activation codes
must be entered manually by the user upon installation and the license information must be
exchanged with the server of SIA Syncrosoft. Arturia may require for the provision of further
activation codes e.g. your proof of purchase (invoice, receipt) and a signed assurance by fax or
letter stating your name, address and that the already installed software cannot be used any more.
You can also use another computer other than the one on which the software is to be installed for
the activation and transfer of license data to the Syncrosoft key, if the software is using a
Syncrosoft key. However, in such a case a corresponding access software (Syncrosoft License
Control Centre, "LCC") must be installed on the computer connected to the Internet, which is
subject to a separate licensing agreement.

6. Defect and loss of the Syncrosoft key

In the case of a defect or damage to the Syncrosoft key Arturia or a third party engaged by Arturia
will check the Syncrosoft key. In the case of a legitimate claim the Syncrosoft key and the licenses
included shall be replaced in return for a handling fee. The licenses will only be replaced provided
that they are licenses issued by Arturia. Further claims against Arturia are excluded.

Arturia assumes no liability or obligation if the Syncrosoft key is mislaid as a result of loss, theft or
otherwise. Arturia reserves the right to block the licenses saved on the Syncrosoft key upon being
notified by the registered user of the loss. The licenses saved on the Syncrosoft key cannot be
replaced.

7. No Unbundling

The software usually contains a variety of different files which in its configuration ensure the
complete functionality of the software. The software may be used as one product only. It is not
required that you use or install all components of the software. You must not arrange components
of the software in a new way and develop a modified version of the software or a new product as a
result. The configuration of the software may not be modified for the purpose of distribution,
assignment or resale.

You may also not sell the Syncrosoft key separately as a license; the usage rights always remain
with the software, in particular with the original software data carrier (e.g. CD).

8. Assignment of Rights

You may assign all your rights to use the software to another person subject to the conditions that
(a) you assign to this other person (i) this Agreement and (ii) the software or hardware provided
with the software, packed or preinstalled thereon, including all copies, upgrades, updates, backup
copies and previous versions, which granted a right to an update or upgrade on this software, (b)
you do not retain upgrades, updates, backup copies und previous versions of this software and (c)
the recipient accepts the terms and conditions of this Agreement as well as other regulations
pursuant to which you acquired a valid software license.

A return of the product due to a failure to accept the terms and conditions of this Agreement, e.g.
the product activation, shall not be possible following the assignment of rights.

9. Upgrades und Updates
You must have a valid license for the previous or more inferior version of the software in order to
be allowed to use an upgrade or update for the software. Upon transferring this previous or more
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inferior version of the software to third parties the right to use the upgrade or update of the
software shall expire.

The acquisition of an upgrade or update does not in itself confer any right to use the software.

The right of support for the previous or inferior version of the software expires upon the installation
of an upgrade or update.

10. Limited Warranty

Arturia warrants that the disks on which the software is furnished to be free from defects in
materials and workmanship under normal use for a period of thirty (30) days from the date of
purchase. Your receipt shall be evidence of the date of purchase. Any implied warranties on the
software are limited to thirty (30) days from the date of purchase. Some states do not allow
limitations on duration of an implied warranty, so the above limitation may not apply to you. All
programs and accompanying materials are provided “as is” without warranty of any kind. The
complete risk as to the quality and performance of the programs is with you. Should the program
prove defective, you assume the entire cost of all hecessary servicing, repair or correction.

11. Remedies

Arturia's entire liability and your exclusive remedy shall be at Arturia's option either (a) return of
the purchase price or (b) replacement of the disk that does not meet the Limited Warranty and
which is returned to Arturia with a copy of your receipt. This limited Warranty is void if failure of
the software has resulted from accident, abuse, modification, or misapplication. Any replacement
software will be warranted for the remainder of the original warranty period or thirty (30) days,
whichever is longer.

12. No other Warranties

The above warranties are in lieu of all other warranties, expressed or implied, including but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. No oral or
written information or advice given by Arturia, its dealers, distributors, agents or employees shall
create a warranty or in any way increase the scope of this limited warranty.

13. No Liability for Consequential Damages

Neither Arturia nor anyone else involved in the creation, production, or delivery of this product
shall be liable for any direct, indirect, consequential, or incidental damages arising out of the use
of, or inability to use this product (including without limitation, damages for loss of business
profits, business interruption, loss of business information and the like) even if Arturia was
previously advised of the possibility of such damages. Some states do not allow limitations on the
length of an implied warranty or the exclusion or limitation of incidental or consequential damages,
so the above limitation or exclusions may not apply to you. This warranty gives you specific legal
rights, and you may also have other rights which vary from state to state.
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