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Thank you for purchasing JUP-8 V4!

This manual covers the features and operation of Arturia’s JUP-8 V4, the latest in a long line
of powerful virtual instruments.

Be sure to register your software as soon as possible! When you purchased JUP-8 V4 you
were sent a serial number and an unlock code by e-mail. These are required during the
online registration process.

Special Messages

Specifications Subject to Change:

The information contained in this manual is believed to be correct at the time of printing.
However, Arturia reserves the right to change or modify any of the specifications without
notice or obligation to update the software that has been purchased.

IMPORTANT :

The software, when used in combination with an amplifier, headphones or speakers, may
be able to produce sound levels that could cause permanent hearing loss. DO NOT operate
for long periods of time at a high level or at a level that is uncomfortable. If you encounter
any hearing loss or ringing in the ears, you should consult an audiologist.



Introduction

Congratulations on your purchase of Arturia®s JUP-8 V4!

We’d like to thank you for purchasing JUP-8 V4, a virtual instrument recreation of the classic
Roland Jupiter-8 synthesizer, which took the polyphonic synthesizer market by storm in 1981.
It was the absolute pinnacle of analog synthesizer technology at the time, light-years ahead
of the competition. It was more reliable than its contemporary competition, with a more
consistent sound was from unit to unit. Therefore it was very attractive for stage and studio
use.

In the 1980s, the electro-pop community quickly put the qualities of the Jupiter-8 to use,
recording hit after hit. “Relax” by Frankie Goes to Hollywood was produced incorporating a
Jupiter 8, and players such Vince Clarke, Howard Jones, John Foxx, and Martyn Ware were
also using it. The path to the classic status of the Jupiter started there.

Other artists who have used the Jupiter-8 include: Tangerine Dream, Underworld, Jean
Michel Jarre, Depeche Mode, Prince, Gary Wright, Adrian Lee, Heaven 17, Kitaro, Elvis
Costello, Tears for Fears, Huey Lewis and the News, Journey, Moog Cookbook, Yes, Devo,
Freddy Fresh, Simple Minds, Jan Hammer, and BT. Now it's your turn.

The JUP-8 V4 is capable of creating very versatile sounds. You can easily make “fat” or
“crystal” sounds with it. Offering oscillator sync, cross modulation, a switchable 12dB/24dB
resonant filter and polyphonic portamento, the sound design opportunities are endless.
You can easily save and load patches, and the 44 original factory presets, used on many
recordings, are included. Even a superb arpeggiator is included.

Still, technology has advanced a great deal in the past 40 years, so we added some features
that would have been impossible or prohibitively costly in 1981, under Arturia's Advanced
Extensions panel:

¢ more modulations options including two more LFOs and an advanced
modulation mixer that lets you route and mix from 10 different sources

* an onboard 32-note sequencer, plus a 32-segment modulation sequencer

« the ability to route velocity, aftertouch, the Mod Wheel, and keyboard tracking to
any parameter

< built-in digital effects including reverb, chorus, delay, flanger, phaser, overdrive
distortion, EQ, and stereo pan

The options for stacking voices, one of the hallmarks of the Jupiter sound originally, are
expanded beyond what the original hardware offered.

Arturia has a passion for excellence, and JUP-8 V4 is no exception. Listen to the preset
sounds, tweak a few controls, skim through the features, or dive as deep as you like; it is
easy to understand and use. We are confident that the JUP-8 V4 will be a valuable addition
to your instrument collection, and that you'll have a lot of fun with it.

Be sure to visit the www.arturia.com website for information about all of our other great
hardware and software instruments. They have become indispensable, inspiring tools for
musicians around the world.

Musically yours,

The Arturia team


http://www.arturia.com/
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1.

VATION & FIRST START

1.1. Computer system requirements

Before installing JUP-8 V4, make sure that your computer hardware and operating system
meets these minimum specifications:

Windows 8.1 or later (64bit)

* 4 GBRAM; 25 GHz CPU
* 1GB free hard disk space
¢ OpenGL 2.0 compatible GPU

Apple macOS 10.13 or later

« macOS 10.13 or later

* 4 GBRAM; 25 GHz CPU

* 1GB free hard disk space

¢ OpenGL 2.0 compatible GPU

You can use the stand-alone version of JUP-8 V4 or use it as an instrument plug-in within a
64-bit digital audio workstation as an Audio Units, AAX, VST 2.4 or VST 3 instrument.

1.2. How to Install and Activate the JUP-8 V4 on your
computer

1.2.1. Downlload and install the software

The licenses for Arturia products are registered, from the Arturia website. Using your favorite
web browser on the computer where you plan to use JUP-8 V4, go to

https:.//www.arturia.com/myarturia

Sign in to your Arturia account with your email and password.

If this is your first purchase, simply click on the Create an account icon and fill in the form.



https://www.arturia.com/myarturia

Click on the My Products icon. Depending on how you bought the software, the product has
already been dropped into your account, or you need to enter the Serial Number and Unlock
Code delivered with your instrument.

If you want to activate the instrument on a computer that doesn't have internet access, that's OK. On
a different computer that does have online access, click on the Activate Product on an Offline Machine
link for the procedure.

Once the JUP-8 V4 is in your account, click on the Download button to download the
software. If you bought it as part of a bundle like V Collection 8, you can either download
all the instruments at once or click on More info... to download individual instruments. The
installer package should automatically open a window; click Install and follow the usual
steps for installing software on your system.

You can activate the software on up to five different machines. If you lose or sell your computer,
don't forget to deactivate the license for that machine.

1.2.2. Activate the JUP-8 V4 License using the Arturia
Software Center (ASC)

Once JUP-8 V4 has been installed, the next step is to activate your license for the software.

Find and open the application Arturia Software Center that was included in your JUP-8 V4
(or bundle) installation package.

¢ On an Apple Mac it's located in your Applications folder under: Arturia/Arturia
Software Center

¢ On a PC it can be found by clicking on the bottom left corner Windows search
icon.

If for some reason the ASC software wasn't installed with your JUP-8 V package, please go to this
web page to download it: Arturia Updates & Manuals

The Arturia Software Center is on the first item on the Downloads list. Once you've located
it, download the version of the installer that you need for your system:

For macOS 10.13+ use file extension ".pkg". For Windows 8.1 or later use file extension ".exe".
Follow the installation instructions.

1. Enter your Arturia account name and password into the ASC fields (or create one
if you haven't already).

2. Scroll down to the My Products section of the ASC.
3. Click the Activate button.
4. Quit the Arturia Software Center program.

That's all there is to it!



https://www.arturia.com/support/updates&manuals

1.3. How to select the instrument®s MIDI input and audio
outputs (standalone mode)

If you're going to use JUP-8 V4 as a standalone application (that is, not use it as an
instrument plugin in a digital audio workstation like Pro Tools, Cubase, Digital Performer,
etc.) you need to connect JUP-8 V to your computer's MIDI interface and audio interface.
Here's how:

1.3.1. Audio and MIDI settings: Windows

At the top left of the JUP-8 V4 stand-alone application window is a pull-down menu. It
contains various setup options. Initially you will need to go to this menu and choose the
Audio Settings option to get MIDI flowing in and sound flowing out.

You will then see the Audio MIDI settings window. This works in the same way on both
Windows and macOS, although the names of the devices available to you will depend on
the hardware you are using.

SETTINGS

% Audio Settings [T MIDI Settings

Windows Audio MIDI Devices KeylLab mKkII 61
MIDIINZ (KeyLab mkII 61)

Master (4- Audiofuse)
‘ 4- ARTURIA MIDI In

Buffer size 441 samples (10.0 ms) Tempo 120.0 BPM

Sample rate 44100 Hz

Test Tone Play




Starting from the top you have the following options:

Device lets you choose which audio driver you want to use to route sound out of
the instrument. This might be your computer’s own driver like Windows Audio, or
an ASIO driver. The name of your hardware interface may appear in this field.

Output Channels lets you select which of the available outputs will be used for
audio out from the software. If you only have two outputs, only two will appear
as options. If you have more than two you can select a specific pair of outputs.

The Buffer Size menu lets you select the size of the audio buffer your computer
uses to calculate sound. A smaller buffer means lower latency time between
pressing a key and hearing the note. A larger buffer means a lower CPU load as
the computer has more time to think, but can result in a small latency (delay).
Find the optimum buffer size for your system. A fast, modern computer should
easily be able to operate at 256 or 128 sample buffer size without creating pops
or clicks in the sound. If you are getting clicks, try raising the buffer a little. The
latency time for each sample buffer setting in milliseconds is listed on the right
hand side of this menu.

The Sample Rate menu lets you set the sample rate at which audio is sent out
of the instrument. The options here will depend on the capability of your audio
interface hardware though even most computers’ own hardware can operate at
up to 48kHz which is perfectly fine. Higher sample rates use more CPU power so
unless you have a good reason to go up to 96kHz, then 44.1k or 48k is usually
fine.

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

Play Test Tone helps you to troubleshoot audio issues by confirming whether
sound can be heard through the correct device.

Your connected MIDI devices will appear in the MIDI Devices area. Click the
check box to accept MIDI from the device you want to use to trigger the
instrument. In "All' mode, JUP-8 V4 listens for all MIDI channels so there’s no
need to specify a channel. You can specify more than one MIDI device at once.




1.3.2. Audio and MIDI settings: macOS

In an Apple Macintosh computer, the process is very similar to initial setup for Windows and
the menu is accessed in the same way. The difference is that macOS uses CoreAudio to
handle audio routing and the audio device selection is made in the second dropdown menu.
Apart from that, the options work the same way as described in the Windows section.

In the upper left corner, click and scroll down to select Audio Settings.

This will bring up a pop-up window where you can assign the JUP-8 V4's sound to a valid
audio output of your Mac.

SETTINGS

B Audio Settings [ MIDI Settings

RRrice = (SR MIDI D B Master controller keyboard
~ Built-in Output Traveler Sync Port

empo 0.0
Buffer size ~ 512 samples (11.6 ms) UEATE 120.0 BPM

Sample rate ~ 44100 Hz

Test Tone Play

In this picture, we're using the Built-in Output of the Mac. Depending on what your audio
interface is, you can assign it to any output that is available in the Apple utility Audio MIDI
Setup, available in the Finder at Applications/Utilities.

1.3.2.1. Tempo

When you're operating in standalone mode, this controls the master clock speed of all
parameters whose SYNC button is on. For example, when the tempo here is set to 120 BPM
(beats per minute), an LFO or the Arpeggiator whose Rate is set to 1/4 (quarter note) will
synchronize to play 2 cycles or beats per second; if their Rate is set to 1/8 (eighth note) they
will play 4 cycles/beats per second, and so on.

You can change the tempo by clicking on the Tempo field and typing a number, or by
dragging from side to side.

1.3.3. Using JUP-8 V4 as an instrument plug-in in a DAW

JUP-8 V4 comes in VST, VST3, AU and AAX plug-in formats for use in all major DAW
software such as Cubase, Logic, Pro Tools, Digital Performer, Garage Band and so on. You
can load it as a plug-in instrument and its interface and settings work the same way as in
standalone mode, with a few differences:

¢ The instrument will now synchronize to your DAW'’s host tempo/bpm rate, when
tempo is a factor (e.g., when a parameter is in SYNC mode).

¢ You can automate numerous parameters using your DAW’s automation system.

¢ You can use multiple instances of JUP-8 V4 in a DAW project. In standalone
mode, only one instance is available.

* Any additional audio effects your DAW has available may be used to process the
sound, including delay, chorus, filters, etc.

¢ You can route JUP-8 V4’s audio outputs freely inside your DAW using the DAW'’s
own audio routing system.




CK START: HOW TO PLAY JUP-8 V4 PRESETS

Now that all that computer stuff is out of the way, it's time to get familiar with your
instrument. Assuming you want to hear the Jupiter as quickly as possible, this chapter is
a shortcut to get you started without getting bogged down in details. A more complete
explanation of the new Arturia Preset Browser is in Chapter 10 [p.79] Preset Browser.

2.1. Sections of the visual interface

The layout of the JUP-8 V4 screen is very intuitive. There are six areas on the JUP-8 V4
window:

* the upper toolbar (small black strip at the top of the window)

* the Advanced Panel (which is hidden by default; see Advanced mode [p.13] in
section 3.1)

* the Jupiter synthesis control area (the "top panel")
« the virtual keyboard area, which includes the MOD and BENDER wheels
« the lower toolbar (small black strip beneath the keyboard)

« the right sidebar (which is normally hidden, revealed by clicking on the sprocket
icon in the upper right hand corner of the window).

We'll start with the upper toolbar since that's where you can start playing right away.

2.2. Preset selection tools in upper toolbar

The center of the upper toolbar of the JUP-8 V4 application window is where you'll find icons
and data fields that give you quick access to presets (also known as patches or programs).
The TYPE filter, preset number and name, and left / right arrows here give you easy access
to the hundreds of presets in memory so you can get up and playing quickly without doing
any programming.

I: Note that the "upper toolbar" we're talking about here is NOT the computer system's toolbar at the
top of the computer screen which contains the standard application features like About, Preferences
and Exit (PC) or Quit (Mac) commands.
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The easiest way to audition the many sounds of the JUP-8 V4 is to click on one of the preset
options in the upper toolbar:

Master Scroll Next/ Change
Menu g&z’;t gﬂ:\;grﬁ: Z':;:t Previous Preset
h Preset Order
Library \ \ \ /

2.2.1. Scrolling through presets using the upper toolbar

Click on the down arrow in the upper toolbar to recall the next preset in the list.
Click on the up arrow to recall the previous preset in the list.
Click on the Preset Name field to display a list of different types of presets (or, ALL TYPES).

Scroll down to the type you want, and another box will popup with the presets of that type;
scroll over to the one you want. The current type and preset is shown with a checkmark.

363% 43 %06%. 62 # 6,&- 3 18512%9 ** # 3(404



Now that you've chosen the Type, the up and down arrows will scroll only through the
presets of that type. They will scroll in alphabetical order if the "random button" (the crossed
arrows to the right of the down arrow) is off (gray) and in random order if the random
button is on (red).

To display all the presets in memory again, select ALL TYPES.
You may be wondering at this point, how those types are assigned, and how to save your

own patches. The answer lies in the...

2.2.2. Preset Library

On the left-center of the JUP-8 V4 top toolbar is an icon that looks like books on a shelf
(II\)- This is the icon for the Preset library and browser. Clicking on this brings up a SEARCH
screen that occupies the whole window (except the upper and lower toolbars). This is a
great place to search for exactly the right preset. Its features are explained in detail in
Chapter 10 [p.79].

To return to the main screen, press the orange "X" at the same location where the Preset
library icon was (upper toolbar to the right of the Main Menu).

the Preset Library in SEARCH mode. Enter a word in the "Search Presets" box, or select one
of the boxes below it to narrow the choices in the list

If you make changes to a preset, an asterisk (*) will appear after its name.

363% 43 %06%. 62 # 6.&- B 18512%9 ** # 3(4C4



2.2.2.1. Scrolling Presets by Name, Favorite, Type, or
Designer, or randomly

The default order is by Name of preset, in alphabetical order. The up/down arrows will scroll
through the list as displayed. You can change the order of the list in several ways:

« Click on the heart icon to put your favorite presets at the top of the list.

« Click on the upward pointing triangle of the NAME column heading to reverse the
alphabetical order (from Z to A).

e Click on the TYPE column header to sort the list by type
(arpeggio>atmosphere>bass line, etc.)

¢ Click on the = column header to select DESIGNER or BANK mode to sort by those.

This is only a brief explanation of the preset browser. For details see Chapter 10.

2.2.3. JUP-8 V4 menu (top left corner of app window)

In Chapter 1 [p.5], we already used this dropdown menu to access the Audio Settings for
the JUP-8 V4. Most of the other commands in this menu involve presets and are already
familiar to most users (Save, Save As, Import, Export). These functions are covered in detail
in Chapter 10 [p.79] but deserve a quick look here.

2.2.3.1. Saving presets from the JUP-8 V4 Master Menu

The Master Menu contains a few shortcuts regarding presets:

Save Preset saves the current state of the JUP-8 V4 as a User patch with the current name.
If you are editing a factory preset, you must first Save Preset As... using a different name.
Names can be up to 32 characters long. If you want to start from scratch, select New
Preset...

363% 43 %06%. 62 # 6.8&- W3 18512%9 ** #3(4(4



2.2.3.2. Import

Import is the command when you want to add a patch to your JUP-8 V4 library from
outside your studio, or from an archive. You can import a single preset, an entire bank
of presets, or a playlist. This command will bring up a popup directory window for your
computer; simply navigate to a valid file (it MUST be in the jup4x format) and click Open.
This lets you share sounds between systems and with other users.

2.2.3.3. Export

When you want to share a preset you'’ve made with someone else, or transfer patches
to another computer, use the Export command and its submenus to export either a single
preset or your whole User bank. This generates a .jup4x format file that may be uploaded,
emailed, saved to a separate backup drive, etc.

2.2.3.4. Resize Window

To resize the JUP-8 V4 window to fit your screen: Click on Resize Window, which reveals
another submenu, and select the size you want, from 50% to 200%. At 70%, the entire JUP-8
V4 app window can be seen on a typical 1440 x 900 laptop screen. On a smaller screen
you may want to reduce the interface size so it doesn't dominate the display. On a larger
screen or a second monitor you can increase the size to get a better view of the controls
and graphics. The controls work the same at any zoom level but the smaller ones can be
harder to see at the smaller zoom values.

See Maximize View [p.26] in the lower menubar section for another way to change the

window zoom.

2.2.3.5. Tutorials

This feature guides you through the operation of the JUP-8 V4 step-by-step. It opens up the
right sidebar's Tutorial tab, where you can select from several topics to learn about. You may
need to resize your window to see the right sidebar. Anytime you need a refresher about
the instrument, the basic explanations may be found here.

2.2.3.6. Help

The Help menu is where you have access to this user manual, and a link to a list of FAQs
(Frequently Asked Questions) about the JUP-8 V4 on the Arturia website.

2.2.3.7. About

At the bottom of the upper-left JUP-8 V4 menu is About. Click on this to see a list of the
extremely talented people who built this software for you, and to see what version of the
software you have. Click anywhere on the JUP-8 V4 window to close the popup.
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3. QUICK TOUR OF THE ARTURIA JUP-8 V4

Now that we've covered the basics of recalling presets, let us explain a few more basic
toolbars and controls you need to know about, before we dive into the details of making
your own sounds. When you're ready to learn more about these features, we suggest
starting with How Analog Synthesis Works [p.28].

3.1. How to display the Advanced Panel

In the last chapter, we focused on the left side of the Upper Toolbar. Now let's look at the
right side.

Arturia has added controls that weren't available in the original Roland Jupiter 8 that are
normally hidden "under the hood" of the main panel to conserve screen space. These are
covered in a later chapter [p.46] but you should be aware now that this panel exists. The
Advanced Panel has four subpanels:

¢ Modulations: adding more modulation sources to the original instrument
* Sequencer: a 32-note step sequencer

« Keyboard: this is where you can route keyboard velocity, aftertouch, Mod Wheel,
and tracking to various destinations for live control of the sound

« Effects: 3 digital multieffect modules that may be run in series or parallel

To show the Advanced Panel click on the word "Advanced" in the upper right corner of the
upper toolbar, left of the symbol that looks like a gear.

To close the Advanced Panel and reduce the size of the JUP-8 V4 window, simply click the
word "Advanced" again.

To select an Advanced subpanel:

363% 43 %06%. 62 # 6,&- 1163 1) 5+( 363% ™



Select any of the four subpanels by clicking on the one you want to see on the left side of
the panel. In the screen shot above, the MODULATIONS panel is active and highlighted in
red. All four Advanced modules are active, as shown by the red "on" switch in each section.
You can click on any switch icon to turn off or bypass that subpanel without having to recall
it to the screen.

More details on these features can be found in the Advanced Panel [p.46] section.

3.2. Right sidebar

To the right of the Advanced button in the upper toolbar is an icon for a gear or sprocket.
Click on this to open the right sidebar, which contains settings that you may not need to
change again after your initial setup.

You may need to use the Resize Window command in the upper left menu to make the JUP-8 V4
window smaller so you can see the right sidebar on your screen. Or, if your computer keyboard has an
additional number keypad on the right side, hold CMD and press the "-" key in the number keypad (NOT
the "-" key above the letter keys) to resize the window.

There are four tabs or subpanels to the right sidebar: Settings, MIDI, Macro, and Tutorials.
We've already covered Tutorials, so let's cover the rest.

the right sidebar with the MIDI tab selected. It is showing
a list of the MIDI Continuous Controllers (CC) that are
currently mapped to controls on the top panel. Note that
the ADSR faders for the filters are tinted RED, showing that
they have been mapped. Other controls are tinted in
PURPLE; they may be clicked on and assigned to a CC if
desired
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3.2.1. Settings
3.2.1.1. Global Settings: MIDI Channel

This data field determines which MIDI channel(s) the JUP-8 V4 wiill "listen" to. The default is
All (e.g., Omni mode). In this mode, any MIDI messages on any MIDI channel will play the

sounds of the JUP-8 V4. To set the JUP-8 V4 to respond to its own individual channel, choose
a value from 1 to 16.

Open this tab to set the MIDI channel (1-16, or ALL) that the JUP-8 V4 will respond to.

3.2.1.2. Preset Settings: Play Mode and Unison

These fields, in conjunction with the VOICE ASSIGN keys on the top panel, determine the
voice allocation of the JUP-8 V4. They are described below in Voice Assign [p.24]. Fields are
greyed out depending on the current voice mode: Solo, Uni, or Poly. Play mode is available
only in Solo and Uni, Unison is available only in Uni mode. In either Poly mode, only the Poly
pulldown window is available.
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3.2.1.3. Poly (Polyphony control)

JUP-8 V4 allows a maximum polyphony (voices that can be playing at the same time) of 16
voices. A higher voice count is also more CPU-intensive, so this menu gives you the option
to limit the number of voices to ease the workload on your computer. This setting is stored
independently with each preset, so you can limit one preset to 4 voices and another to 16,
depending on the needs of the preset.

To change the number of available voices, put VOICE ASSIGN into either of the POLY modes,
click on the Poly field in right sidebar's Settings tab and scroll to your selection. You can set
the polyphony from Mono to 16 voices. A check mark indicates the currently selected Poly
setting.

This setting has no effect when the VOICE ASSIGN mode is set to SOLO or UNI.

3.2.2. MIDI Controllers

This tab lets you select your MIDI controller, either a generic MIDI controller, or you can
select one of Arturia's keyboards to exploit its special features.

But the main function here is to let you set up almost any parameter of the JUP-8 V4 to be
controlled in real time from a MIDI source, either hardware or software. The MIDI tab of
the right sidebar displays a list of all of the JUP-8 V4's controls that are already mapped to
MIDI continuous controller (CC) commands (see the illustration at the head of this section).
All controls on the top panel that are highlighted in RED have been assigned to CCs already;
if you click on one, its CC will be highlighted in the list. You can edit the Minimum and
Maximum values you want each control to have (though they can't be outside the limits of
that control, for example an envelope decay can't be longer than 46500 ms, but it can be
shorter).

To map an additional parameter to a CC:

All unassigned controls, on the top panel or in the Advanced panel, that are highlighted in
purple on the screen, can be mapped to a CC.

Click on any control (fader, knob or switch icon), then send the CC message you want this
parameter to be controlled by from your hardware (or DAW sequencer) to the JUP-8 V4. The
controller will be automatically linked to the destination parameter, and the control image
will turn red.

* You won't be able to modify any settings as long as you're in this mode. Click
any other tab of the right sidebar, or close the right sidebar to leave this mode.

« To save your configuration, click on the dropdown menu next to MIDI Config.
This lets you save, delete, import, export and recall different MIDI CC setups.
For example, you may have one configuration for playing live, and another for
playing in the studio. The Default and Empty sets cannot be deleted.
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3.2.3. Macro

This tab of the right sidebar is where you assign the four Macro knobs on the lower right
corner of the window to specific destinations of the JUP-8 V4.

There are four macro controls. They allow you to control several parameters at once by
turning a single knob. Their default names are Brightness, Timbre, Time, and Movement, but
you can rename them as needed. In the illustration above, the Time macro will increase the
decay and release times of both envelopes at once.

Macros are saved for each preset. In most factory presets, Brightness is mapped to a VCF
Cut, Timbre is mapped to VCF Resonance or Pulse Width, Time is mapped to Envelope times,
and Movement is mapped to modulations (LFO, chorus depth, etc.). But any time you want
to associate several controls and make them work together, a Macro is the way to go.
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To see the current assignments of each Macro, click the left or right arrows to cycle among
the four macros.

To add a control to a Macro, click the + Add control at the bottom of the window. Then click
on any fader, knob or switch in the display that is marked in purple. Set the range you want
by clicking and dragging in the Min and Max fields, or by typing a number in them.

To rename a Macro, simply click in the name field and type.

To change the curve of a Macro destination, click on the "+" sign next to the Destination name.
Click any point on the line to make a custom curve:

This allows you to adjust independently how much the Macro affects each parameter at
each position of the knob.
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3.3. Top panel general controls

Some important controls are on the top panel above the virtual keyboard:

MASTER UNISON PAN
VOLUME TUNE DETUNE SPREAD PORTAMENTO
OFF

3.3.1. Volume

The rotary control on the lower left side of the control panel is the master volume control
for the JUP-8 V4. Click and drag the knob to select a value within the range of +O to -60
decibels (dB). Double-click the knob to reset the volume to its default value of -15.0 dB. The
VOLUME is saved with each patch. This parameter will also respond to incoming MIDI CC
#7 (MIDI volume) messages by default.

3.3.2. Master Tune

Click and drag on this control to adjust the tuning of the JUP-8 V4 to match other instruments
if necessary. At the 12 o'clock position, zero, it is in standard concert pitch (A440). At full
clockwise the tuning is A480, at full counterclockwise it is A400.

Double-click on the control to set it back to standard concert pitch (A=440 Hz).

3.3.3. Unison Detune

The JUP-8 V4 has the ability to stack multiple voices onto a single note to fatten the sound
when the VOICE MODE is in UNI mode. The UNISON DETUNE knob determines how much
the additional copies of the sound will be detuned from each other to make a fatter sound,
like voice doubling. You’ll hear the characteristic sound of two slightly out-of-tune notes
beating against each other. Low settings sound a bit like flanging, higher settings like fast
chorusing..in fact, this detuning is exactly what a digital chorus effect was designed to
emulate.

Double-click the UNISON DETUNE knob to set it to its default value of 0.125, or 1/8th of
a semitone. At the maximum setting (full clockwise), the voices may be as much as /2 a
semitone (50 cents) out of tune with each other. The more notes held on the keyboard at a
time, the fewer available unused voices there will be to stack and detune, so the detuning
effect diminishes.

UNISON DETUNE has no effect except in UNI mode, and has no effect if the Unison field in
Setting of the right sidebar set to 1. See VOICE ASSIGN [p.24] and SOLO [p.24] for more detail.

363% 43 %06%. 62 # 6,&- 1163 1) 5+( 363% **



3.3.4. Pan Spread

This controls how much width there is in the stereo output of the JUP-8 V4. When fully
counter-clockwise (O) the signal is centered (mono); when fully clockwise (10) the stereo
spread is at its widest. In Poly mode, the first note played is centered, the second hard left,
the third hard right, the fourth half left, etc. In Unison Classic mode, the voices are spread
across the stereo field in fixed values so that there is a good balance no matter how many
notes you play.

3.3.5. Portamento

The PORTAMENTO control sets the amount of time it takes to go from one pitch to another.
When it's set to zero or the switch is OFF, there is no glide time between notes. As you
increase the portamento time, it will take longer and longer to glide from one note to
the next, to a maximum of 3500 milliseconds (3.5 seconds) between pitches. Portamento
effects were used often by musicians such as Keith Emerson and Rick Wakeman.

3.4. Virtual keyboard area

The virtual keyboard occupies the lower section of the JUP-8 V4 window. This is a visual
display of a typical piano keyboard that allows you to play and modify sounds without the
need to connect an external MIDI hardware controller. You can click and drag on controllers
to change them, and click on a switch or indicator to turn it on and off.

3.4.1. The virtual keyboard

The virtual keyboard is always available. It makes it easy to audition sounds while you're
programming without taking your hands away from the computer. Simply click on a virtual
key to hear the currently selected sound. You can also drag the cursor across the keys to
hear a glissando.

Velocity: Clicking near the front edge of the key results in a higher velocity note; clicking
near the back of the key produces a soft velocity.

:: To use velocity in a program, go to the Advanced Panel, select the Keyboard subpanel, and assign
Velocity to the destination VCA Env 2 Amt". Velocity is also available as a Mod Source in the Modulations
subpanel. Assigning Velocity to VCA Env 2 Amt or to a parameter like VCF Cutoff or an Env Sustain level
will change the sound depending on how hard you play the keyboard.

When the JUP-8 V4 is in standalone mode, you can also play notes by clicking on the JUP-8
V4 window and typing on your computer's alphanumeric keyboard. The letters on the center
"home" row of the alphanumeric keyboard correspond to the C Major scale, sharps and flats
are on the row above it, as in this table:

Letter A w S E D (= T G Y H U J K o L

Note C C# D Eb E F F# G Ab A Bb B C C# D

To shift the QWERTY playing range up an octave: Press the letter "X" To shift the QWERTY
playing range down an octave: Press the letter "Z"
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If you have an AZERTY keyboard, the layout goes like this:

Letter Q z S E D F T G Y H U J K o L

Note C C# D Eb E F F# G Ab A Bb B [} C# D

To shift the AZERTY playing range up an octave: Press the letter "X"

To shift the AZERTY playing range down an octave: Press the letter "W."

3.4.2. Parameter help and value popups

When you hover the cursor over a control, its name and description will appear in this lower
left-hand corner of the window. The current value of a control will also appear in a text
balloon next to your cursor.

3.4.3. Bender

Click on this wheel and drag to the right to bend the pitch up, or to the left to bend the pitch
down IF the VCO BEND fader is not at zero and the VCO-1 and/or VCO-2 switches are ON.
The Bender "snaps back" to the center position (back to normal) when it is released. The VCF
can also respond to the bender if its switch is on and the fader is up (providing something
else hasn't already opened the VCF to its maximum already).

3.4.4. Modulation Wheel (LFO MOD)

The MOD wheel is a live performance control that takes the signal from the top panel's LFO
(Low Frequency Oscillator, LFO 1) and can send it to both VCOs and the VCF via the switches
and faders to its left. Typically, you'll use it to dynamically add vibrato to certain notes of
a solo. Like the pitch bender below it, you can click and drag on the mod wheel to move
it. Unlike the pitch wheel, the mod wheel will stay in its current location until it's moved. Its
MIDI CC (continuous controller) number is Ol

. If you want to use the MOD wheel to control something besides the VCO and VCF, it appears as a
source in the Advanced Panel's Modulation Mixer as "ModWheel".

The MOD wheel is intended as a performance control, that is, something that you increase or
decrease in real time for musical expression. If you'd like the LFO to affect the sound all the time (for
vibrato or tremolo, for example) use the VCO MODULATOR and MOD faders on the top panel.
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3.4.4.1. LFO MOD VCO and VCF switches and faders

These allow you to control the range of the MOD wheel's effect on the pitch or timbre of the
sound.

* To send the LFO to the VCOs, the switch must be in the ON position and the fader
must be up. At its highest setting, the vibrato will span two octaves when MOD is
all the way up.

* To send the LFO to the VCF, same story. (But a reminder that to get a "wah-wah"
effect, the VCF CUT has to be down, and the VCF can't already be opened by an
envelope or some other mod source.)

The LFO MOD switch and fader positions are saved with each preset.

3.4.5. Arpeggiator

An arpeggiator allows you to hold down one or more keys and hear those notes
automatically played back at a fixed tempo, one after the other. Many great pieces of music
have arpeggios at their core, from Bach's Prelude 1 in C Major to Eddie Van Halen's hammer-
on segment in Eruption. Instead of having to play notes over and over with your fingers, you
can hold notes down and the arpeggiator will play them for you. An arpeggio is typically a
series of notes outlining a chord; when you hold multiple keys down at the same time on the
keyboard, instead of hearing a chord, you'll hear each note of the chord played in sequence
according to the MODE that you select, at a tempo selected by the RATE.

In some ways an arpeggiator is more improvisational than a step sequencer, because you
can decide on the spur of the moment to change which notes the arpeggio will produce
by changing which notes you are holding, and how many. If only one note is held it will
be repeated; when two or more notes are held the arpeggiator will alternate between
the notes, when more notes are held the arpeggiator will alternate between them. The
creative possibilities are endless. Octave jumps can still be defined and randomized, so the
arpeggios can be as crazy as you want them to be.

To turn on the Arpeggiator, click the ON switch. As you hold a note or notes on the keyboard,
it will arpeggiate according to the current RANGE and MODE, at the speed selected by the
RATE control on the right (if the switch is in ) or in SYNC with your sequence (either internal
or from your digital workstation).

Press the HOLD button to keep the pattern going even after you let go of the keys. During an
arpeggio, the voice allocation is cycled, so if DISPERSION values are greater than zero, each pass of
the arpeggio will sound a slightly different version of each note, as would happen in an analog circuit.
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3.4.5.1. Rate and Hz/Sync switch

These two controls determine the speed of the arpeggio. When the switch is in the Hz
position, as shown above, the rate is adjustable from 0.1 to 50 Hz. When the switch is in
the SYNC position, the rate is adjustable from 1/2 to 1/64th of the current tempo, with 1/4
equaling one beat. The tempo is set externally by the computer either in the Audio MIDI
Settings or incoming MIDI clock, or, when run as an instrument plugin, by the DAW's tempo
setting.

3.4.5.2. Range

These four orange switches select the range of the arpeggiator in octaves. When 1 is
selected, the arpeggiator will play just the notes in the keyboard range you're playing. When
2 is selected, it will play those notes, then repeat them an octave higher before restarting
the cycle. Octaves 3 and 4 do the same thing: play the notes of the Mode through a 3 or 4
octave range.

For example, if the range is set to 3 and you hold down a low "C" on the keyboard, it will
play low C-middle C-high C automatically.

* Range 1: One octave

* Range 2: Two octaves

* Range 3: Three octaves
* Range 4: Four octaves

3.4.5.3. Mode

These seven red switches determine the pattern that the arpeggiator will play when you
hold down keys on the keyboard.

From top to bottom the options are:

Mode Description

Notes are played back in ascending order from lowest to highest. New notes are inserted into the

upP
arpeggio as they are played.

BTN Notes are played back in descending order from highest to lowest. New notes are inserted into the
arpeggio as they are played.

ORD Held notes will be arpeggiated in the same order they were played

REV Held notes will be arpeggiated in the reverse order they were played.

INC Held notes are played back "up and down" in ascending order and then descending order, repeating
the highest and lowest notes before the direction is reversed.

oG Held notes are played back "up and down" in ascending order and then descending order. The highest
and lowest notes are triggered only once and then the direction is reversed.

RND Random: notes are played back in random order.
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3.4.6. VOICE ASSIGN

These switches change the voice allocation style of the JUP-8 V4. The JUP-8 V4 has up to
16-note polyphony in either POLY mode. The first generations of analog synthesizers were
monophonic: they could play only one note at a time, and there are times when that style
is called for. The VOICE ASSIGN buttons let you select how you want to use the voices as
follows:

3.4.6.1. SOLO

Press SOLO to play single-note solos that recreate the classic synthesizer solo sounds; there
is no polyphony in SOLO mode, it becomes a monophonic instrument. When SOLO is lit,
the Play Mode in the Settings tab of the right toolbar becomes active, determining the note
priority, i.e., what happens when you press down more than one key on the keyboard at a
time:

* Low: play only the lowest note
« High: play only the highest note
« Last play whatever note was last pressed.

3.4.6.2. UNI (Unison)

UNI mode is as mode of voice allocation where voices are assigned and "stacked" onto
whatever keys of the keyboard are currently pressed; and the voices may be slightly
detuned from each other using the UNISON DETUNE knob above the MOD wheel. The result
is a rich harmonic sound, similar to a chorus effect. There are two basic UNI modes, set in
the Unison field of the right toolbar: Unison Classic, and Unison 1-8.

When it is set to Classic, you can play chords. The patch is still polyphonic; the more notes
that are held, the fewer voices are available to "stack' on each one and the less detune effect
there will be.

In any other Unison mode beside Classic, the JUP-8 V4 is monophonic, just like SOLO mode.
It follows the same Play Mode as SOLO does. In fact, when set to a value of 1, it will sound
the same as if VOICE ASSIGN were set to SOLO. To fatten the sound in UNI mode, you can
stack up to eight voices onto the key being played by setting the Unison field in Settings
of the right toolbar to a value between 2 and 8. In this mode, each voice can be slightly
detuned from the others using the UNISON DETUNE [p.19] control. The stacked voices are
panned across the stereo field as well, with width determined by the PAN SPREAD control.

3.4.6.3. POLY 1 (Classic Reassign)

This is the most natural polyphonic playing mode, with one voice assigned per key until
maximum polyphony (set in the bottom toolbar) is reached, at which point the oldest note
will be "stolen".
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3.4.6.4. POLY 2 (Reset)

In this polyphonic playing mode, a note played cuts the release of the previous note played
and released. The difference is most noticeable when envelopes have long release times.
For example, with a long release if you play a C3, release it, then play a E3, the release of
C3 is cut instantly. This leads to less clutter when playing notes and chords with long release
times.

The total polyphony in either POLY mode is set in the right toolbar's Settings menu. In both
Poly modes, if the next note played is the same as the previous note, it will keep using the
same voice, starting the attack from the current level of the release time of the envelope,

3.4.7. HOLD

When HOLD is on, the effect is similar to a sustain pedal: when you remove your hands from
the keyboard, the envelopes will advance through their Attack, Decay, and Sustain stages
as if you were still holding down notes. Provided there is a Sustain level in the envelopes, the
note will play indefinitely until you turn HOLD off. If the Arpeggio is on, it will keep playing
the arpeggio.

3.4.8. Bottom toolbar

At the very bottom of the JUP-8 V4 window, underneath the virtual keyboard, is the bottom
toolbar covering various MIDI features, great features we want to make sure you don't miss.
Earlier [p.21] we covered the parameter name display on the far left of the toolbar, but now
let's explore the parameters towards the right side of the bottom toolbar:

I If you can't see the bottom toolbar, you may need to scroll down to the bottom of the window, or
use the Resize Window [p.12] menu to reduce the window size.

3.4.8.1. Unison voice setting

This field will only display IF the UNI switch is on in the VOICE ASSIGN section. It is a
duplicate of the display in the right sidebar's Setting tab. A setting of Classic stacks voices
with polyphony, and a setting from 2-8 makes the preset monophonic with multiple voices
stacked on each single note.
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3.4.8.2. Undo, Undo History, and Redo

Whenever you make a change to a setting, it is recorded in the Undo History and the Undo
arrow (pointing to the left) becomes active. If you don't like the last change you made, click
the Undo arrow to return it to its previous setting. Change your mind and want to "undo the
undo"? Click on the right arrow, which is now active, and click on that. You can click on the
Undo History (the three bars that look like a hamburger between the two arrows) to see
what changes you've made, and select an earlier point in history to go back to.

3.4.8.3. Percentage CPU display

The percentage display right side of the bottom toolbar is a gauge of how hard your
computer's processor is working at the moment. If you're running many different instrument
plug-ins at the same time, or doing complicated tasks with other programs, the central
processing unit (CPU) of your computer may reach the limits of its power.

To lessen the load on your computer, you can reduce the JP-8 V4's polyphony, or disable
some effects. However, the JUP-8 V4 isn't a likely source of processor overload by itself.

I If you run into a situation with stuck notes, or other problems that don't respond to any top panel
controls, click on this display. This essentially sends an "all notes off' message to the JP-8 V.

3.4.8.4. Maximize View

If you use the Resize Window control to magnify the JP-8 V's display and some of its
parameters are pushed outside the viewable range of your display, you might see a couple
of orange arrows show up on the far right corner of the bottom tool bar.

This is the Maximize View button. What it does is provide a quick way to resize the window
without having to use the pull-down Resize Window menu in the upper left corner. When
you click this button, JUP-8 V4 will make the most of the available screen space by re-
centering the JUP-8 V4 window and expanding it downward toward the bottom of your
display.

But if you still can't see everything at the same time then you may want to select a smaller
magnification value using the Resize Window [p.12] feature in the JUP-8 V4 menu. Naturally
there's a balance to be struck: Resizing the JUP-8 V4 window can prevent the need to scroll
the window up and down, but it also makes it more difficult to read some of the smaller
text.
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Well, that's it. We've explained everything you need to know about the Arturia JUP-8 V4, if
you're only going to play the library of preset sounds. That's perfectly fine. You can ignore
the dozens of other controls if you want. Really, you don't need to know what a VCO or a
VCF is. Just don't touch anything else.

We're kidding! Now we'll explain all those other, more interesting switches and knobs on the
top panel in the next chapters.
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4_ HOW ANALOG SYNTHESIS WORKS

If you've never programmed an analog synthesizer before, here’s a basic explanation of
how the different controls of the Jupiter 8 relate to each other. It may seem complicated
at first glance, but actually the controls on the top panel are arranged in a very logical
way. Once you understand these basic concepts you’ll be able to make your own sounds
on almost any analog synthesizer, since most classic analog synthesizers use a similar
structure.

4_.1. What each module does
4.1.1. VCO

Stands for voltage-controlled oscillator. This is the fundamental sound source of analog
synthesis. Each VCO generates an audio signal based on a DC voltage from the keyboard,
combined with modulation sources; the higher the voltage, the higher the pitch. That voltage
and pitch can be changed not only by the keyboard, but from envelopes, low frequency
oscilators (LFOs), even another VCO.

In the Jupiter 8, each voice has two VCOs (VCO-1 and VCO-2). Since it has up to 16-note
polyphony, there are actually 32 VCOs in the instrument. Part of the unique sound of the
Jupiter is its ability to stack all those VCOs onto whatever keys you’re pressing. See Unison
Detune [p.19] for details.

In analog synthesis, it's important to realize that a VCO is always “on”, generating signal, like
atest tone in a laboratory. (Press the HOLD button to see this “infinite sustain” characteristic.)
To be musically useful, the audio from the VCO has to flow through other modules (in the
Jupiter, a VCF and VCA) that will “shut it off” (sooner or later) when you take your fingers
off the keyboard.

4.1.2. VCF

Stands for Voltage-Controlled Filter: If VCOs are the heart of analog synthesis, VCFs are its
soul. A VCF is a powerful and dynamic tone control that can sweep across the frequency
spectrum in response to your playing, or simply act as a static lowpass filter cutting the
upper frequencies of the signal passing through it.

The VCF in the Jupiter 8 is a resonant low-pass filter (LPF) with a sweepable frequency
control. The CUT control, plus modulations, determines the cutoff frequency. Only sounds
below this cutoff frequency will pass through; everything above it will be filtered out at a
slope of either -12 dB or -24 dB per octave. At its lowest setting, (20 Hz), virtually no audio
will pass through the VCF. If the VCF CUT, MOD, and KEY FLW controls are at zero, no sound
will come out of the Jupiter-8. Even if the MOD control is up, if the Envelope settings are
down, it still will filter out all the signal.
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4.1.3. VCA

Stands for Voltage-Controlled Amplifier. The signal passes through this after the filter
section; controls the final output level over time. It’s the last step in the signal path. The VCA
“opens and shuts the door” on the signal based on how the ADSR controls of ENV-2 are set.
If the VCA LVL control is at zero, or if ENV-2 controls (A, D, S) are all at zero, no sound will
come out of the Jupiter-8.

In analog synthesizers, a DC voltage from an envelope generator (or other source) “opens
up” the VCA: at 5 volts the VCA is wide open, as the voltage falls lower, the volume output of
the amp is also lowered, until at O volts it is closed and no signal passes through the VCA at
all.

Don't be misled by the word "amplifier" here: it doesn't make the signal louder, it is a negative
amplifier with the ability to reduce the signal level below unity gain.

The JUP-8 V4 main panel consists of:

e 2 oscillators (* VCO 1 and 2 ") in which the second can equally be used as a
source of modulation

« 1 mixer to set the balance between the 2 oscillators

* 1 High pass filter (* HPF “) 6dB/oct non-resonant

* 1low pass resonant filter (“ VCF “) 12/24dB/oct

« 1 amplifier ("VCA")

* 2 envelopes dedicated to filter and amplitude modulations

* 1LFO (low frequency oscillator)

« a MOD wheel section (LFO MOD) dedicated to the LFO in performance

4_2_ Audio and modulation signal paths

The middle section of the top panel is laid out from left to right in order of the actual signal
path:

« apair of oscillators (VCOs) generate the audio signal with a fixed set of harmonic
overtones (such as a square wave, sawtooth wave etc.),

« filters (HPF and VCF) change the tone of the sound,
« and the amplifier (VCA) changes the volume/level of the sound.

The left and right sections of the top panel contain the modulators: the Low Frequency
Oscillator (LFO) and VCO Modulator on the left, and the Envelopes (ENV-1 and 2) on the
right. These sections don’t make any sound on their own (usually), but are designed to be
“plugged in” to the signal path to change the sound over time:

« When sent to a VCO, they change its pitch (LFO for vibrato, ENV for pitch sweep)
« When sent to the VCF, they change the timbre (like a wah-wah or horn mute)

« When sent to the VCA, they change the amplitude level (LFO for tremolo, ENV to
provide the way the sound attacks and decays over time).
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Below is a simplified flow chart of how this all fits together “under the hood” of the JUP-8

V4.
= Audio path oulisanancy
Oscillator (LFO)
— Modulation path
LFO mod
Keyboard wheel
input / \
Oscillators Filters Amplifier
—> (VCOs) - (HPF, VCF) (VCA)
A\ |
Envelope 1 Envelope 2
(ENV-1) (ENV-2)

Triggers

4_3. VCOs generate the sound

Sound
Output

When you press a key or keys, it tells the oscillators what basic pitches or notes to generate;
it also sends a trigger to the envelopes telling them to start their attack. The basic pitch of
each VCO can be modulated, if you want, by the LFO directly, or by the LFO when you
increase the MOD wheel (notice the two orange arrows pointing at the top of the VCOs).
The pitch can also be affected by ENV-1; a three-position switch determines whether VCO-1,
VCO-2, or both oscillators will be modulated

The output of the VCOs, after passing through a mixing knob that lets you set the balance
between VCO-1 and VCO-2, now proceeds to the HPF (High Pass Filter) that cuts the bass out

of the signal if desired. Unlike the VCF, the HPF can’t shut the audio off completely.

The HPF frequency can’t be modulated by the LFO or envelopes unless you're using the Modulations
section of the Advanced Panel..more on that later.
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4_4_. VCF (Voltage Controlled Filter) filters the sound

Next comes the VCF, where the real fun begins. The VCF has the power to “open or shut” the
low-pass filter, depending on the settings of the VCF's CUT Control and the input from either
ENV-1 or ENV-2 as selected by the 2-position switch between them. Like the Oscillators, the
VCF can receive LFO modulation either directly, or via the MOD wheel.

4.4.1. The difference between HPF CUT and VCF CUT

The most common misunderstanding of the filter section of the Jupiter 8 involves the two
CUT faders that are right next to each other:

« When the HPF CUT fader is all the way down, the filter is wide open and is
essentially bypassed.

* The VCF CUT control is the opposite: it's wide open when its fader is all the way
up.

This apparent contradiction is because the two CUT controls are not “level controls”, they
are crossover frequency controls. When VCF CUT is at the bottom, it rolls off all frequencies
above 20 Hz..which shuts the audio path down entirely (unless one of the modulators opens
the filter).

Which leads to another common question from first-time programmers: “How come the
VCF MOD control doesn’t seem to affect the sound at all? How can | get that filter sweep
sound?” The answer is simple: When the VCF CUT control is at maximum, the filter is almost
wide open, so opening it further with modulation has very little effect. Lower the VCF CUT
fader until you hear the effect you want.

4.4.2. Envelope choice and Resonance (RES)

The switch between the envelopes and the VCF lets you select which envelope controls the
filter. In the ENV-1 position, the VCF can follow a different curve from the VCA, in the ENV-2
position, the VCF follows the same envelope that controls the VCA.

The RES control of the VCF stands for Resonance. A resonant filter has a “peak” or resonance
that emphasizes the frequency at the pass point; at a high resonance, it is so close to feeding
back that it is like another tone generator. (In some synths, the resonance can go into total
feedback and generate a sine wave; the Jupiter stops short of that point.)

4.5. VCA (Voltage-Controlled Amplifier) controls the
amplitude of the sound over time

The last stage in the audio path is the VCA, which is usually triggered to open and close by
ENV-2. The VCA's default setting is off. If it's not opened by a modulator (either ENV-2 LVL or
LFO MOD), no audio signal will pass through to the output.
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4_.6. Summary

That's the basic flow of signal within the JUP-8 V4. As long as you keep these concepts in
mind, you'll be able to craft a sound that's right for your project:

* The oscillator modules generate the basic sound; everything after that in the
chain is dependent upon the sound they originate.

* The filters have the ability to take away or filter certain parts of the audio
spectrum generated by the oscillators. The VCF will also stop the signal in its
tracks entirely when it is closed.

* The VCA, under control of ENV-2, determines the final time contour of the signal
output: how fast it fades or jumps in, how long the initial "hit" lasts, how loud it
will be when you hold the key, and how fast it will fade away after you release
the key.

* Modulators don't make sound; they are inputs that affect the pitch, filter, and level
of the sound in the audio path.

The next chapters cover these sections in detail.
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5. VCOS

The top-panel modules VCO-1 and VCO-2 make up the oscillator section of JUP-8 V4. This is
where the sound starts. Here, you select the waveforms for each VCO, set their pitch, what
modulates their pitch (if anything), and how the two VCOs interact with each other.

5.1. VCOs 1 and 2

There are two oscillators to each voice. When the VOICE MODE is set to 16-note polyphony,
that's a total of 32 oscillators that may sound at one time. Each oscillator has its own tuning
control and can select from one of four different waveforms. By tuning them to various
frequencies, or by mixing different waveforms, the two oscillators allow you to quickly
obtain a rich variety of sounds simply by altering the top panel knobs, switches, and faders.

5.1.1. Differences between the oscillators

As tone generators, both VCOs perform similar functions, but you should be aware of some
differences in their capabilities:

« VCO-1is typically the "root" of the sound because its pitch can be set only to the
note being played or one of its octaves: its RANGE switch has only 4 positions.

« VCO-2 is typically used as a harmonic of the sound, because it can be set to any
interval above or below the root note: its RANGE switch has 32 positions. It can
be fine-tuned plus or minus a semitone as well.

* Both oscillators can generate sawtooth and rectangle waves. In addition, VCO-1
can generate a triangle wave or a square wave, and VCO-2 can generate a sine
wave or white noise.

¢ VCO-2 has a LOW setting that allows it to be used as an additional Low
Frequency Oscillator.

*« VCO-1 has a CROSS fader that lets its frequency be modulated by VCO-2, either
as an LFO or cross modulator drastically affecting the sound spectra created by
VCO-1.

5.2. Source Mix control

The balance between the two VCOs is set by the SOURCE MIX knob in the center of the top
panel.

* To hear only VCO-1: Turn SOURCE MIX full counterclockwise (LEFT)
* To hear only VCO-2: Turn SOURCE MIX full clockwise (RIGHT)
* To hear both VCOs equally: Double-click on SOURCE MIX (CENTERED)

Any setting in-between will increase one, and decrease the other as desired.
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5.3.

VCO-1 Controls

RANGE: Sets the frequency of VCO-1 to one of four octaves 16', 8, 4', 2'. (The
octaves are indicated in feet, referring to the length of the pipes of pipe organs; a
4-foot pipe sounds an octave higher than an 8-foot pipe). Double-click the control
to set it to the default of 8' (middle C = middle C).

WAVE: Sets the oscillator to generate one of four waveforms:

; Triangle
; Saw Tooth

;  Rectangle or Pulse (the pulse width of this waveform is set by the
PWM fader)

;. Square

CROSS: This fader sends the signal of VCO-2 "across" to cross-modulate VCO-1.
When VCO-2 is in LOW mode, it causes subsonic frequency modulation (vibrato);
in NORM mode, it causes audio rate frequency modulation. See CROSS [p.38].

VCO-2 Controls

RANGE: Adjusts the frequency range for VCO-2 continuously in semitones from
-12 (marked as the 16' setting) to +24 (marked as the 2' setting). For example, if
RANGE is set to 7 semitones, when VCO-1 is sounding a middle C, VCO-2 will
sound a middle G.

NORM/LOW switch: In the NORM position, VCO-2 generates audible frequencies
according to the keys being played. In the LOW position, it becomes a low-
frequency oscillator that does not respond to the keyboard, so you can use it as
an LFO to modulate the frequency of VCO-1.

FINE TUNE: Knob to fine tune VCO-2's pitch in a range of plus or minus one
semitone.

WAVE: Sets VCO-2 to generate one of four waveforms:

;. Sine
;. Saw Tooth

;  Rectangle or Pulse (the pulse width of this waveform is set by the
PWM fader)

; Noise (White noise in NORM, Pink noise in LOW)

5.4.1. Noise waveform

The noise waveform adds an interesting complement to the sonic possibilities. It is very
useful to create breath effects (flute tones for example) or special effects like the sound of
wind. Unlike all other waveforms, this is a fixed generator; it doesn't change its output no
matter what key is played or what the RANGE setting is.

It IS affected by the NORM/LOW switch. In the NORM position, it generates white noise,

which has lots of high-end "hiss" because it adds all frequencies in the audible spectrum
together, and there are more high frequencies than low frequencies. In the LOW position, it
generates pink noise, which is more of a "roaring jet' sound because it has equal energy in
every octave of the spectrum.




5.5. About waveforms

Each kind of waveform has its own unique harmonic content. Understanding the difference
between them will help you know which one to select for your purpose.

A sine wave, such as the one in VCO-2, has only a single fundamental frequency, with
no harmonic overtones at all (although that's an ideal that real-world synthesizers don't
achieve perfectly). A sine wave's timbre doesn't change when it's filtered; it can only be
made louder or softer. All other periodic waveforms are made up of combinations of sine
waves of varying frequencies and levels. As a tone, it provides body; as a modulator, it's the
most common waveform for vibrato.

A square wave has a very rich series of overtones to the fundamental, theoretically infinite,
so there’s lots to play with. But it emphasizes the odd-numbered harmonics (third, fifth,
seventh and so on), so it has an aggressive edge to it. If a square wave sounds distorted to
you, there’s good reason. “Clipping” distortion is what happens when you overdrive a signal
to the point where the tops and bottoms of the waveform flatten out. The harder you clip a
sine wave, the more it looks and sounds like a square wave.

A triangle wave has a strong fundamental tone with only odd-numbered harmonics, no
even (octave) harmonics.

A sawtooth wave has a harmonic series with both even and odd harmonics in relative
balance, so sweeping a filter across it gives a smooth sweep.

:: To hear what all this talk about harmonics and overtones means musically, try this experiment
with the JUP-8 V4
1. Start with the "Default" preset.
2. Turn the SOURCE MIX knob all the way to VCO-1.
3. Push the VCF RES control all the way up.
4. Play a note on the keyboard and pull the VCF CUT control down slowly. You'll hear the filter sweep
through the harmonics of the triangle wave
5. Set the VCO-1 WAVE to the other waveforms and do the same thing. Notice the differences in the
harmonics that the filter resonance emphasizes as you change the CUT frequency.

5.5.1. The RECTANGLE wave and PULSE WIDTH Modulation (PWM)

The rectangle wave is a relative of the square wave. It occupies the third position of the
WAVE switches in VCO-1 and VCO-2. The rectangle waveform is unique because it can
generate different series of overtones, depending on the setting of the PWM section of the
VCO MODULATOR. A rectangle wave (also called a pulse wave) is a signal that switches
between positive and negative values very quickly, with a "plateau” that depends on the
pulse width setting.

A wave that switches abruptly between positive and negative values, with no stops to rest
at zero in-between, is a square wave; it contains the loudest fundamental. When the PWM
FADER is at zero, a rectangle wave sounds identical to a square wave (4th position of the
WAVE switch in VCO-1). In this position, the fundamental frequency is dominant.
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Here is an image of the spectral content of the above waveform:

Notice that the fundamental frequency is the loudest, and the even harmonics (2nd, 4th, 6th
harmonics are all much softer than the odd harmonics (3, 5, 7, 9 etc.) and there are many,
many of them.

As you raise the PWM control, the pulse width gets narrower and narrower, the wave looks
less like a square and more like a spike; the fundamental and lower harmonics get softer
and higher harmonic frequencies get louder. At maximum, you get waveform that consists
of very quick spikes, holding at zero inbetween. The rectangle waveform now looks like this:

The harmonics of this "spike wave" are dramatically different:
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