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INTRODUCTION

Thank you for choosing tH&l2 Touch Keyboard Please take the time to read through this manual for a full
understanding of the features, tips, and precautions.

OVERVIEW

The512is many things... a keyboard, arpeggiator, sequencer, MIDI to CV converter, MIODio M
converter, and polyphonic MIDI router. It is a tool for learning, producing, and perfgmmisic.

I hope you will enjoy it as much as | enjoyed creating it.

PRECAUTIONS

The512is powered by a (center positive) +15V DC output power supply. Never use AC output power
supplies with this unit. Should your power supply become lost or damaged, replacemeptpwarndsed
directly from Future Retro.

Never open the unit. There are no user-serviceable parts inside. Should your uniteévepaieg please
contact Future Retro for all servicing.

Never expose this device to rain or moisture. If liquids are spilled into the unit, uhplpgwer supply
immediately, and let the unit sit in a dry warm environment until all moistweveporated.

Avoid exposing the unit to smoke, or extreme hot and cold environments, as these may causeeprema
component failure. Avoid leaving the unit exposed to direct sunlight as this may dibeolonit’s clear
finish.

Clean the exterior with a soft dry cloth. Never use abrasive cleanemsagidarm the surface and finish of
the unit.

DISCLAIMER

All information represented in this manual is believed to be accurate at the fouklichtion. Any
addendums to the manual and further product support may be found on our web site:
www.future-retro.com

Product specifications may be subject to change at any time.

Future Retro assumes no responsibility for inaccuracies, errors, omissibability for any loss or damage
resulting directly or indirectly from the use, misuse, or abuse of this product.

Information in this manual may not be copied, reproduced, or distributed in any fdrautzpermission from
Future Retro.

WARRANTY

All of our products are hand-built in Austin TX using only the finest quality componentsak¥@ride in
designing, assembling, inspecting, and testing each unit in-house to meet ourdhiyrstandards and
provide trouble-free use.

This product comes with a 1-year warranty covering all parts and labor. Watomsyot cover damage due
to tampering, modifications, or any other misuse or abuse.

You must register your productwatvw.future-retro.conwithin 30 days of purchasing the unit new for your
warranty to be valid.
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THE ART OF TOUCH

UNDERSTANDING CAPCITIVE TOUCH

The512uses capacitive touch keys instead of traditional mechanical switches. @néagévof doing so is
the512s keys will never wear out or require maintenance like traditional keyboardfidmtfier advantage
is the512 can produce controller information based on how your finger interacts with theesaréa of the
key, making for a very interactive experience.

Please understand that you do NOT need to hit a key hard to create velocity, orrpresstiva keyboards
surface to alter touch or aftertouch information. Instead these capacitinekyscmeasure how fast your
finger approaches a key as well as how much surface area of your firlges coatact with a key when a key
is played to determine velocity. Touch or aftertouch is altered by varyingniiend of surface area of your
finger making contact with a key.

With capacitive touch keys your body acts as a capacitor that is used toaatbest Therefore you get to
become part of the circuit. However, there is one drawback to capacitive touch aadafigou come in
contact with more keys or more surface area of a key, your body becomeaplasisive. In other words if
you are playing a single note on the keyboard, and then pitch bend that note you \eitheoBEND key
has more sensitivity than if you were to instead play a 3-note chord and pitch benmbtiess&Vhile we have
designed our keyboard to have full response under most circumstances, if you evet fiad tfeeed just a
little more response from a touch, you can touch the front of the metal chassis withyonefofgers or

palm of your hand. The chassis acts as an antenna which helps boost your lpztytaroze.

You might also work on developing new playing techniques to use these side effectsddwantage, such
as holding a specific modulation amount then interacting with touching the cleagary the modulation
amount.

One thing you might notice when playing chords, you will have less aftertouchisgngian when single
notes are played. The aftertouch control3h2 generates is global aftertouch, meaning it only sends one
value no matter how many keys are being played. The value it sends will beyést tketected touch on any
key. So as you are playing a chord realize that you can get morewafteresponse by applying more touch
to one key, while minimizing the surface area touching other keys playing in the chord.

Developing your touch technique will really bring out the expressiveness of themesat and allow you to
play it in various ways.

For instance you can generally get softer touches by touching a keyowitfinger tip, and larger touches by
touching a key with the pad of your finger. Various techniques include rolling ymarffrom tip to pad, or
sliding your finger across a key to make more or less contact.

With the pitch bender pads for instance, you can drag your finger tip up or down tcadoeat sensation
similar to a pitch bend wheel on a traditional synthesizer. Or instead you can vargdtere of your finger
on the pad to create a proportional pitch control response. You can also rest youfifjhtigo$f the pad,
and roll your finger onto the pad to create variations.

It will be well worth your time to develop a technique that works for you. In the MdEtian of the manual
we will discuss other parameters you can setup to alter the response ofikieingsokity, pitch bend, and
mod wheel touches to better suit your playing style.



CONNECTIONS

MIDI IN
The MIDI IN jack on the front panel can be connected to the MIDI Out of your DAW®] ktintroller, or
sequencer.

MIDI THRU
The MIDI THRU jack on the front panel will transmit all data that is reckatethe MIDI IN jack without
latency. Use this when you need to daisy-chain multiple devices together.

MIDI OUT
The MIDI OUT jack on the front panel can be connected to the MIDI IN of your DAWAd&module, or
other sequencers.

CLOCK

The CLOCK output provides a 0 to +10v analog clock signal that can be used to clock eredotal a
modules, sequencers, or trigger envelopes. This clock will vary its timing based enevlighe signature is
selected in th&12 This clock will also shuffle its timing based on settings of the SWING control

GATE
The GATE output provides a 0 to +10v positive polarity gate signal, and is typicatlyfarstriggering
envelopes in an analog synthesizer.

KEY CV

The KEY CV output provides an analog voltage in the range of 0 to +9.5v (approximatelypllows the
1v/Oct CV standard. You will typically connect this output to the CV control input of angasghbhesizer’s
oscillators.

VELOCITY

The VELOCITY output provides an analog voltage in the range of 0 to +10v based on how yoickly
finger approaches a key, and how much surface area of your finger makeswbetaa key is first struck.
This control voltage can be used to alter various aspects of an analog synthesize

TOUCH

The TOUCH output provides an analog voltage in the range of 0 to +10v based on how much earfaice a
your finger is in contact with a key at any time. This control voltage can beaiaidrtvarious aspects of an
analog synthesizer.

MOD

The MOD output provides an analog voltage in the range of O to +10v based on how much surfzfce area
your finger is in contact with the MOD pad. This works similar to a mod wheel found otiomadli
instruments, and can be used to alter various aspects of an analog synthesizer.

POWER

The512comes with a universal (center positive) +15V DC output power supply capable otibethgith
power mains ranging from 100-240V AC, this allows the unit to be used anywhere iarttiesimply by
using the correct power plug type with the adapter.

The power jack is located on the front panel. Connect the power adapter to the Powal jhek/eC outlet.
Set the Power switch to the ON position to turn the unit on, and to OFF to turn the unit off. When lgrning t
unit on, do not touch any of the keys on the unit, as this may affect calibration of the touch keys.
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QUICK START

CONNECT IT

If you would like to play a MIDI sound module, go ahead and connect the MIDI OUT bii#te the MIDI
IN of your sound module. Be sure to set the MIDI sound module to receive on MIDI channelid jsaw/ttat
the512 will default to the first time it is used.

If you would like to play an analog synthesizer, you will need to route the GATE outih&5if2 to the
GATE input of your envelopes, and the KEY CV output ofith2to the oscillator CV input on your
synthesizer. Connect the VELOCITY, TOUCH, and MOD outputs to various CV inputs osyahesizer,
to add additional control.

POWER UP

When the power is first turned on, the LED’s will light while initial parantsetee loaded from memory.
Once these LED's turn off, the unit is ready to play. Avoid touching any other kelge anit until these
LED’s are off, as doing so may affect calibration of the touch keys.

KEYBOARD

The512will default to Keyboard mode each time the power is turned on. As you can seglibarkie
provides 29 keys you can play. The keyboard will produce Velocity values based on how yplicKigger
approaches a key and how much surfaces area of your finger makes cohtadtayitwhen a key is first
played. Once a sound is playing you can vary the TOUCH amount by alteringdbetavhcontact your
finger has with the key. This will also affect the amount of After Touch sent \b&. M

You can bend a note’s pitch up or down using several techniques touching the Up or Down BISND pa
You may wish to slide your finger up and down as though you were using a traditional pdolvheel.

You can also vary a touch’s pressure, similar to proportional pitch control. Altefpatbrecan make the
initial touch with your finger tip, then roll your finger onto the pad so more areauoffinger is in contact
with the pad.

You can change the octave the keyboard plays in by pressing the -/+ keys.

ARPEGGIATOR

Want to try the arpeggiator? Press the ARPEGGIATOR key, it's LEDight to indicate the Arpeggiator
mode is selected. Press the PLAY key to start the arpeggiator, then press anddwsdchedes to on the
keyboard. Vary the GLIDE, SWING, and TEMPO controls to get a feel for what they do.

To stop the arpeggiator, simply press the PLAY key again.

To return to the Keyboard mode, press the ARPEGGIATOR key turning it's LED off.

DISPLAY LEDS

From here on, the manual will refer to the 9 LED’s above the -/+ keys as thaydigiD’s”, as these LED’s
are used to show various values and selections for parameters being edited.

MAKING SELECTIONS

It is important that you learn to follow the correct order of making paraneestions as sometimes the
same key will perform various functions depending on if that key was pressedlbgritshile holding
another key or combination of keys. Therefore you should not randomly make keys seleciligons fuity
understand the operations of this unit, or you may end up performing an action you did not intend to.
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KEYBOARD

The Keyboard mode is automatically selected each time the unit is turned on. The dkelgbaalts to the
middle octave range selected so you always know where you are startingnfié@yboard mode you can
play notes on the keyboard and generate MIDI and CV/Gate control signalasgoukly for playing MIDI
and analog synthesizers.

While the keyboard is only 29 notes, there are 9 octave ranges to play these 29 noteggifuihgccess to
the entire range of MIDI notes 0-127. If you select the lowest octave i@mdjpjay low C on the keyboard
you will produce MIDI note 0. As you play higher notes or select higher octaves, EHenbte value will
increase.

In addition theb12s CV out has a range greater than 9 octaves. The 0-volt reference for thgeDéxating
the Key CV is user definable over a 5 octave range. This allows you to befte€#®lipitches to MIDI notes
S0 two instruments are playing within the same range, or any desired queae. s

As you learn more about scales later in the manual, you'll realize that havwyngokeys is not really a
limitation at all, as you can easily have access to note ranges mutdr traa a typical 29-key keyboard.

The touch response of the keyboard makes it one of the fastest you will find fogplaggrguick melodies.
In addition you have new playing methods at your disposal such as to play and drag thondseys, or use
scales to create melodies across the keyboard, allowing you to quickly plagtttamy portion of a melody,
forwards, backwards, jumping around, and... oh, there’s so much to discover!

NOTE INFORMATION

The keyboard will generate note on/off, pitch, velocity, aftertouch, pitch bend, and mod whsafjese
This information is available simultaneously at the MIDI and analog outplawijrad you to play both types
of devices at the same time.

Play keys on the keyboard just as you would a traditional keyboard.

The keyboard will produce Velocity values based on how quickly your finger appsoadiey and how
much surfaces area of your finger makes contact with a key when a keytsuehed. Once a sound is
playing you can vary the TOUCH amount by altering the amount of contactiyger has with the key. This
will also affect the amount of aftertouch sent via MIDI.

You can bend a note’s pitch up or down applying several techniques of touching the Up or Dop&isiN
You may wish to slide your finger up and down as though you were using a traditional pdolvheel.

You can also vary a touch’s pressure, similar to proportional pitch control. Altefpatbrecan make the
initial touch with your finger tip, then roll your finger onto the pad so more suaf@zeof your finger is in
contact with the pad.
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OCTAVE

You can change the octave the keyboard is currently
playing by pressing the Octave -/+ keys. There are 9
octaves to select, and the 0 octave range is always
selected when the unit is first powered on. The display
LED’s above the Octave keys will light to show what
octave is currently selected. If the Octave value is
changed while notes are playing, only new notes played
will be in the new octave range, while held notes
remain in the octave they were played.

HOLD

If you would like to latch or sustain notes so they continuously drone on, play and hold
one or more notes on the keyboard, then activate Hold by pressing and releasing the
HOLD key. The HOLD key LED will light indicating Hold is active. Once Hiblas

latched a note or multiple notes, other notes can be played and they too will continue to
sustain or drone. To stop these notes from sustaining, simply press and release the
HOLD key. The HOLD key LED will turn off indicating Hold is no longer active.

NOTE: Hold does not sustain notes if you simply activate Hold and play notes. You may activatiéhidotd w
holding notes, and this is useful when you learn more about the arpeggiator, as this technique allows you tc
exit Arpeggiator mode, play some notes on the keyboard, and then re-enter Arpeggiator mode, and have H
still active with less button pressing.

NOTE: Do not hold the HOLD key before playing notes on the keyboard thinking this withshstabtes.
Doing so will select one of 29 different chords that you can play on the keyboard, arpeggiator, or sequencel

SEMITONE TRANSPOSE

You can transpose the keyboard in semitone steps by pressing and releasing the

TRANSPOSE key. It's LED will light when Transpose is active. The keyfen t

keyboard can now be used to make a selection of the transpose value. Middle C key is

the reference and provides no transposition to the keyboard. Selecting keys lower tha

middle C will transpose the keyboard down by up to -12 semitones. Selecting keys

higher than middle C will transpose the keyboard up to +16 semitones. Press and

release the TRANSPOSE key again to exit the Transpose mode. If the trarelpesgas change to any
value other than 0, the TRANPOSE key LED will blink to indicate a transpose afts&ing place. If the
transpose value is 0, the TRANSPOSE key LED will simply turn off indicatragspose mode is no longer
active, and that no transpose offset is being applied.



SCALES

SELECTING SCALES

There are 29 scales in all that you can assign to the keyboard or apply toamesiggequences, or MIDI to
CV and MIDI to MIDI conversions. The first 28 scales are all user definable, wki2d scale is the
Chromatic scale. Different scales can be selected on the fly, allgaing quickly alter what notes are being
produced at any time.

To select a scale, hold the SCALE key, then press and release one of the 29 keyboard
keys to make a selection. Release the SCALE key once you are satiffi¢dergelected
scale.

The factory scales programmed into the unit are shown below.

SAVING YOUR PREFERRED SCALE

It is possible to select any scale of your choice to be the default
scale selected every time the power is turned on. To store a
scale as your preferred default, first select the scale. Press and
hold the SCALE key, then press and release the PLAY key.
Release the SCALE key, and then press the PLAY key once
more.

This procedure is very similar to how scales are recorded. The main diffesenoen storing your preferred
scale you will not press any keyboard keys while the unit is in Scale Record Duddg so would alter the
selected scale, and not store it as your preferred scale.
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SCALE KEY MAPPING

The notes of a selected scale can be assigned to either the major sc@taditipmally the white keys of a
keyboard) or to all keys on the keyboard. We call these two different mappings cdlthactes Partial Key
Scale and Full Key Scale respectively. Scale mapping can be changedlgn the f

Shown below is an example of the Major scale using the Partial Key Scale mayfiinggh the notes of the
scale are assigned to the major keys, the # keys will still play notes, itiq@y pilay the note of the scale that
exists prior to their location.

Shown below is an example of the Major scale using the Full Key Scale mapping. INmtie@ach note of
the keyboard uses a different pitch of the scale, and how the pitch range has nowdrareashe Partial
Key Scale mapping.

To change the Key Scale mapping, press and hold the SCALE key, then press the —key to
select Partial Key Scale mapping, or press the +key to select Fué&dy mapping.

The display LED’s will show a major key pattern when Partial Key Soalgping is

selected, and will show all display LED’s on when Full Key Scale mappinteictae.

LED display pattern for Partial Key Scale mapping LED display pattern for Full Key Scale mapping
8



SCALE INVERSION

The512can invert the entire keyboard scale. This is like flipping the keys of the keybowarteft to right.

Notice the symmetry of thgl2s keyboard layout allows inverted scales to have a true mirror-like response tc
a non-inverted scale.

Scale inversion can be made at any time on the fly, making for some interésinggs to notes playing by
the arpeggiator or sequencer. You may also want to flip the scale invergianafe playing the keyboard
upside down, or happen to be dyslexic.

The chromatic scale (non-inverted), is shown below.

The Chromatic scale inverted is shown below.

To change the scale inversion, hold the SCALE key,

press and hold the DIRECTION key, and press the

- key to invert the scale, or the +key to have the scale play
non-inverted. Release the DIRECTION key, then SCALE
key once you have selected the desired Scale Inversion.

Display LED’s will show the above Display LED’s will show the above
pattern when scales are inverted. pattern when scales are non-inverted.



SCALAR TRANSPOSITION

The512can transpose the selected scale by up to 28 scale notes. Unlike a tradiinspalsie feature where
notes are simply offset by a certain amount of semitones, Scalar Traiespiesnuch more musical by
shifting notes up and down the scale while confining them to play only notes within lihe sca

The Major scale using the Full Key Scale mapping on the keyboard is shown below.

The same Major scale with a Scalar Transposition of +4 steps is shown below.

To change the Scalar Transposition, hold the TRANSPOSE key, then press andredease
of the 29 keyboard keys to make your selection. Release the TRANSPOSE key when you
are done making a selection.

Shown below are the different Scalar Transposition values when using the FEt&eymapping.
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Partial Key Scale mapping assigns the notes of the scale to the keybaashtiffthan Full Key Scale
mapping.

The Major scale using the Partial Key Scale mapping on the keyboard is shown bel

The same Major scale with a Scalar Transposition of +4 steps is shown below.

To change the Scalar Transposition, hold the TRANSPOSE key, then press ancretease

of the 29 keyboard keys to make your selection. Release the TRANSPOSE key when you
are done making a selection.

Note, when new scale selections are made, Scalar Transposition will reset to a value of O.
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PROGRAMMING SCALES
It is possible to program your own music scales, to scale memory locationsi@v#8ver, you can not

reprogram the Chromatic scale, scale 29.

Each scale allows you to record up to 29 keys, and each note of the scale can be &ty Ghtbenatic
intervals on the keyboard. You may be asking yourself why? The Chromatit¢adadel2 intervals to define
its scale, a Major scale takes 7 intervals to define the scale, and a Pestztntakes only 5 intervals to
define the scale. While there are a few scales that use more than 12snthevptimary reason tibd 2

offers 29 intervals for a scale is so you can create custom key maps ofr2@teiteals in any order. You can
even repeat the same pitch/interval if you like.

Before programming a scale, first make sure you have selected thiosatitn you want to write to, as
described in the Selecting Scales section of the manual. Note that you can nStalet&ecord mode while
the arppegiator or sequencer are playing.

To enter Scale Record mode, hold the SCALE key and press
and release the PLAY key. The SCALE, PLAY, and
RECORD LED’s will all light to show Recording is active,
and the unit is ready for you to play notes to define the scale.

Let’s say you want to write the Blues Major Pentatonic scale.
Enter the notes shown below in order.
After the last interval of the scale has been entered, press the PLAY &ey $cale Record mode.

When entering scale intervals, the first key selected will be considereabthaf the scale. When you are
done entering intervals of the scale, the first note (or root) entered widrsptsed to low C on the
keyboard, while the interval of all other notes get calculated (in the ordew#reyentered) based on their
relationship to the first note entered for the scale. This allows all srstle®d to automatically conform to
the key of C, which makes life a lot easier when you want to play or transposetaeattter key.

The pitches generated for the Blues Major Pentatonic scale (with Fldli8apping), is shown below.



When creating traditional scales it is important that you play or ehtsotak within an octave defining the
scale from low to high. If you play the notes of the scale from high to low, or out of orlecale generated
reflects the order you entered. You can experiment with the results tlmatsvantry methods produce.

Once all intervals for one octave of a scale are entered, the unit will aallgagenerate all the higher
octave intervals to fill the remaining keys of the keyboard.

You can also look at user writable scales as a way to program any order ofsntenether it is simply the
order notes are to be used for a particular melody or other part of the song. Fordatering a 16 step
melody into a scale. Select Partial Key Scale mapping so the melody rny@maplgou drag your finger across
the major keys labeled 1-16. Interesting! You can now strum your melody, or dbetdbtection, and rate of
playback just by moving your finger across these keys. Or try seletitiagent portions of the melody notes
to play in new ways. Remember that you can repeat pitch/intervals too. You don't ipdane them just

once. You got it! Now keep experimenting with the possibilities.

CAPTURING MIDI SCALE NOTES

If the 512is in any MIDI mode that uses CV conversion, (IE, wheréitfas looking at MIDI notes it
receives to convert to CV and MIDI information), you can enter the Scale Reodelas previously
mentioned, and now tHgl2 will create a scale based on all the MIDI notes it receives.

This can be very useful if you have a melody sequenced in another device and don’t rewteahbeale it
was written in, or are too lazy to figure it out. Simply capture the scale amgdhecan do other fun stuff
later like, apply Scalar Transpositions, play along with your sequence bh2kising the same scale, or
perhaps you want to force notes of sequences written in various other scales tetbeatam

Before entering Scale Record mode, make sure you have stopped playback oteynal saquencer, or are
not currently playing notes on external MIDI keyboard. Activate scale retanml begin playing a music part
from your sequencer, or playing keys on your MIDI keybo#l will not enter notes on thd Zs keyboard.

Once you feel all notes you would like the scale to contain have been entered, stogkaytha external
sequencer or stop playing notes on your MIDI keyboard, and then exit the Scale lRedet A new scale
will be generated based on the notes that were received. However unlike entdaadrem thé12s
keyboard, when entering notes via MIDI only 12 chromatic pitch intervals can beveerdei other words, if
the512receives C1 and C2 it does not care that C was played in different octaves, thewiltcto® be
included in all octaves of the scale. The same applies for any other pitchesdace&iny octave.

If for instance thé12receives the following notes: C1, D4, E2, F1, F3, G5, A3, B2, B7

...the Major Scale shown below would be generated. Notice MIDI Scale key mapginglar to Partial
Key Scale mapping, in that if a pitch is not used for the scale, its note willh@anext lowest pitch that is
included in the scale. Full Key Scale mapping is never used when doing MIDI ticoMNDIDI to CV
conversion.



CHORDS

SELECTING CHORDS

There are 29 Chords in all that can be transmitted via MIDI when individual notelaged by the keyboard,
arpeggiator, sequencer, or any external MIDI notes received while doingtNDIDI conversions. This is
similar to chord hold modes found on synthesizers of the past, where you can latch a chorohoriothen
play that chord up and down the keyboard range by playing individual keyS1Zlpeovides several new
benefits to this method such as, you can now play up to 16 transpositions of this chord simwtsseteas|
different chords on the fly, and even apply +/- chord inversions to the chords notes.

The first chord in memory is not a chord at all, but is instead a single note. Thagyrieaation can not be
overwritten, and should be selected any time you want the keyboard, arpeggiseouencer to simply play
what you entered instead of a chord. The other 28 chords can all be user defined, kpregegonmed from
the factory as shown below.

To select a chord while in the Keyboard or Arpeggiator modes, hold the HOLD key, then
press and release one of the 29 keyboard keys to make your selection. Releasdthe HOL
key after your selection has been made. Chord selections can be changed catt thr@yfly
time.

Note, if you are selecting chords while in the Sequencer mode, or any of thedI®lor MIDI to MIDI
modes, you can simply press and release the HOLD key to turn Chord Selection nitethese modes do
not allow you to use the HOLD key for other holding purposes. HOLD key LED gl When this mode is
active.
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CHORD INVERSION

Chord inversion is the process of taking individual notes of a chord and transposing them up or down an
octave. Thé12allows you to invert chords +/- 4 steps. Let’'s assume you have a Major clemigded play,
and you play middle C on the keyboard. The MIDI notes transmitted would be as though yolayiegetipe
individual notes on a keyboard, shown below. At this point the chord inversion is a value of 0.

If you were to invert this chord by +1 step and play middle C on the keyboard, it would begisytbowere
playing the following MIDI notes.

Should you invert the chord +2 steps and play middle C on the keyboard, it would be as though you were
playing the following MIDI notes.

Since a 3-note chord is playing, should you select a chord inversion of + 3 steps, it woulddoglasou
had transposed all the notes in our Major chord up to the next higher octave than theweseyactually

playing.

Note, when new chords are selected the Chord Inversion value will reset to a 0 value.
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If you were to instead invert this chord by -1 step and play middle C on the keyboardditeasd though
you were playing the following MIDI notes.

Should you invert the chord -2 steps and play middle C on the keyboard, it would be as thougheyou w
playing the following MIDI notes.

Should you invert the chord -3 steps and play middle C on the keyboard, it would be as thougheyou w
playing the following MIDI notes.

You can see that chord inversion places the chord notes in other octave rangeswitdming the notes
used to build that chord. This can be useful for taking unpleasant chords and spreadingmals ftther
apart to become more pleasing. It can also be thought of as a way of trandpmsimgyd notes.

In the Major Chord example, C is considered our root note, while E i&ttam8 G is the's. The512
recognizes their order as the first note entered (or root) being thediesof the chord, while E would be the
second note of the chord, and G is the third note of the chord.

Therefore, when you learn to enter your own chord notes you will understand the ingoftantering
chord notes from low to high, if you want to achieve the same chord inversion resultsquistedk If instead
when writing a chord, you entered the notes of the chord in an order other than C, E, and G..yfarone,
chord could have a different root note, and if you apply Chord Inversion the order notesspestd
reflects the order they were entered for that chord when it was recordednteges this can lead to other
possibilities, and is why th&l2 behaves in this way.
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PROGRAMMING CHORDS

The first chord in memory is not a chord at all, but instead is a single note. Th@yrieaation can not be
overwritten, and should be selected any time you want the keyboard, arpeggiseoyamcer to simply play
what you entered instead of a chord. The other 28 chords can all be rewritten, arahezwtian up to six
chord notes.

Before writing a chord, you must first enter the Keyboard mode, and selebbtidgd@cation you want to
write to, as outlined in the Selecting Chords section.

To enter Chord Record mode, hold the HOLD key and press the PLAY key. You may ¢&ase tbe PLAY
key followed by the HOLD key. The HOLD key, PLAY key, and RECORD LED’$ hght showing Chord
Record mode is active and ready for you to play notes of the chord.

At this point chord notes may be entered one at a time using the 29 keyboard keys. You imag tmohold
notes or play them in one at a time if you like, but it is not recommended that you try &bl plates of the
chord simultaneously. This is because the order the notes are entered igeetgritto constructing the
chord.

Note, it is not possible to use external MIDI notesth2receives to program chords.

The first note entered will be the root note of the chord, while all other chord notedanmiiéhave an
interval based on their relationship to the note you first played as the root. You carchlag in any key
you like, so choose whatever is easiest.

If you enter six chord notes, Chord Record mode will automatically exit sin@areno more chord notes
to enter. If the chord you are entering is less than six notes, simply pré&dsitiikey to exit Chord Record
mode. The HOLD key, PLAY key, and RECORD LED’s will turn off when Chord Record lesdeted.

Go ahead and try out the new chord by playing notes on the keyboard. Realize that you wanoplay
transpositions of this chord simultaneously, simply by playing up to 16 keys on the keyboard.

Notice how the root note of the chord plays at the pitch you would expect for the cuatergetected. If you
entered the chord notes from low to high in pitch, all additional chord note pitch inteiValsy higher
than the root note.

However, if you entered your chord notes from high to low in pitch, the high note becomast thete, and
the additional chord intervals are now playing lower than the root note.

Play with this and try writing the same chord to different chord locations, each wlififieyent order for
entering the chord notes.

Keep in mind that the order chord notes are entered will affect the order notemspesed when you begin
to apply Chord Inversion to the chords.
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CLOCKS

While playing the keyboard, you may want to send MIDI and Analog clock signaatimicthe
start/stop/timing of other units you want to play along with.

To start the clock, press the PLAY key. The PLAY key LED will blink at quarterintgevals to indicate
clocks are being generated. To stop sending the clocks, simply press the PLA)éikey he PLAY key
LED will stop flashing indicating clocks are no longer being generated

The analog clock pulse will have a 50% on/off duration.

TIME SIGNATURES

When using the Analog CLOCK output, you can choose any of four time signaturesdaeatbg clock to
generate. Time signatures can be: 1/4, 2/4, 3/4, and 4/4. Time signaturesoveiffedsthe rate at which
arpeggiations and sequences play internally or sync to external MIlkclBiene signatures have no affect
on MIDI clocks that are transmitted to other devices.

To select or change a time signature, hold the MIDI key, then press
and hold the SCALE/DURATION key.

While holding these two keys, the display LED’s will light to indicate
the time signature currently selected, as shown below.

Time signature 1/4 is selected Time signature 2/4 is selected

Time signature 3/4 is selected Time signature 4/4 is selected

Use the -/+ keys to select the desired time signature. Release th& K€ then release the MIDI key once
a selection has been made. Changes made to the new time signature wiletdla atbar intervals.

The top (first) number in the time signatures indicate the number of notes pevlitathe bottom (second)
number in the time signature indicates the number of beats per bar.

With 1/4 time signature, 4 clocks will be generated per bar.
With 2/4 time signature, 8 clocks will be generated per bar.
With 3/4 time signature, 12 clocks will be generated per bar.
With 4/4 time signature, 16 clocks will be generated per bar.
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TEMPO
The TEMPO control allows you to adjust the tempo from 20 to 250 BPM.
The tempo will increase as you rotate the TEMPO control clock-wise.

SWING

The SWING control provides a human shuffle or swing feel to the timing of clocks.
The SWING amount will affect timing of the analog CLOCK output, as well as the
timing of notes played by the internal arpeggiator and sequencer. The swing amount
ranges from 50% to 75%. At a 50% setting timing will sound very rigid or quantized.
As you increase the swing amount, odd numbered steps become longer in duration,
while even numbered steps become shorter in duration.

GLIDE

The GLIDE control determines the time it takes for one KEY CV value to ti@msit

to another value. With the GLIDE control turned full counter-clockwise KEY CV
values will jump instantly from one value to another. As you increase the GLIDE
control amount, the KEY CV will take longer to smoothly transition to new KEY CV
values.

The512uses Autoglide circuitry. This means that notes only glide when certain
conditions are present.

When playing the keyboard, Autoglide is activated whenever two or more notesdai@ree the second
note is played, the pitch of the first note glides to the pitch of the second, or neostyrptayed note.

The KEY CV produced is last-note priority, meaning if multiple keys are glaydy the last key’s pitch is
present at the output. TB&2 can keep track of the order in which up to 16 notes are played. In this way, if
multiple notes have been played and then you release the last played note, the KBEMI@v wutput the

CV for the key played just prior to the note you just released.

When using the arpeggiator or sequencer, the patterns stored in memory allow ymetwhkiaf steps will
glide.

Note, the GLIDE control will not have any affect on note pitches sent to MIDI sound modules.

Tip: Try sweeping your finger through the keyboard keys using a light touch or the side of your finger only
and notice notes will usually jump in nice semi-tone intervals without activating tbglilatcircuit.

However if you apply more surface area of your finger or turn it slightly sideways as you dcagsis the

keys you are more likely to engage the Autoglide circuit and create a smooth sweeping throagbite v
pitches played.
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MIDI

MIDI CHANNEL

The512 can transmit data on multiple or single MIDI channels depending on if Poly MIDI nhagesbeen
selected or not. The base MIDI channel (1-16) can be selected at anytiheefly, allowing you to redirect
MIDI data when using the keyboard, arpeggiator, sequencer, or performing MIDDiacbhversion. This
can produce some very interesting results, and is something you should definjteltipla

To change the base MIDI channel, press and hold the MIDI key, then press one of the
keyboard keys labeled 1-16 to make your selection.

These keys select MIDI channels 1-16 while the MIDI key is held.

AFTERTOUCH

While holding the MIDI key, the ~ LED will light to indicate if tfel2 will transmit aftertouch messages over
MIDI or not. If this LED is on, th&12will transmit aftertouch via MIDI. If the LED is off, no aftertouch
messages will be sent via MIDI although touch voltages will still be avai&lihe TOUCH analog output.
You may wish to turn this feature off if the MIDI device you are controlling doesespond to aftertouch.

To turn aftertouch on or off, while holding the MIDI key, press high E on the keyboard.

Display LED’s show aftertouch is on. Display LED’s show aftertauoff.i
Notice the up/down LED lights to indicate you are editing MIDI parameters, as MIDI is sené@ided.



VELOCITY CURVES
The512has five selectable Velocity Curves that can be applied to the way the keybgmdibtext velocity.
These curves are shown below.

To select a Velocity Curve, hold the MIDI key, then press and release one of the five
keyboard keys shown below.

In addition to these curves, you can also select nine limits in which velocity ctedkter each curve.
If you continue to hold the MIDI key after selecting a Velocity Curve, the dig®’s will show the range
in which velocity can be detected.

To adjust the Velocity Curve limit, while holding the MIDI
key (after a Velocity Curve is selected), use the

-/+ keys to adjust the range. Pressing the —key will lower the
limit range, and pressing the +key will increase the limit
range.

When the limit is adjusted all the way down (all LED’s on), you will have the wrdegie of velocity
sensitivity from the keyboard. As you increase this limit, and fewer LEf&in on, you are in essence
raising the lowest possible velocity value the keyboard can produce. So with a Veliynitigeven the softest
touch on the keyboard may be sent as a very high velocity value.

These adjustments can really help alter the response of the keyboard teuitettgour body’s capacitance,
and playing technique.
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AFTERTOUCH CURVES
The512has five selectable Aftertouch Curves that can be applied to the way therkiegymdetect
aftertouch. These curves are shown below.

To select an Aftertouch Curve, hold the MIDI key, then press and release one wé the fi
keyboard keys shown below.

In addition to these curves, you can also select nine limits in which aftertoucbaseddbr each curve.
If you continue to hold the MIDI key after selecting an Aftertouch Curve, the gisgRB’s will show the
range in which aftertouch can be detected.

To adjust the Aftertouch Curve limit, while holding the

MIDI key (after an Aftertouch Curve is selected), use the

-/+ keys to adjust the range. Pressing the —key will lower the
limit range, and pressing the +key will increase the limit
range.

When the limit is adjusted all the way down (all LED’s on),

you will have the widest range of aftertouch sensitivity from the kegha#lowing aftertouch messages to be
generated with even the softest of touches. As you increase this limit, amd_EEWe remain on, you are in
essence raising the level in which aftertouch values will begin to be detecteith® very high limit, it will
become increasingly harder to engage an aftertouch sense.

This allows aftertouch to work over the full range of touch, or you can limit tlge tanonly very large
touches which will provide a more traditional aftertouch response, and prevent aftdrton engaging
when notes of high velocity are played.

These adjustments can really help alter the response of the keyboard teudiettgour body’s capacitance,
and playing technique. 22



PITCH BEND RESPONSE

You can adjust the Bend Up/Down key’s response to touch as well. While this settiafjestl MIDI Pitch
Bend messages, it will have a greater affect on the KEY CV voltage outpuis Deisause the DAC
generating the KEY CV voltages is updated much more quickly than MIDI caartsartitted.

If you are using the KEY CV output and you notice when doing a partial pitch bend thatthepds to
waiver, you should try increasing the response value setting which will lsriin@otontrol voltage and make
it much more stable. Alternatively, you may find the pitch bend response is too slaufdiking, and
would prefer to decrease the response value.

Since MIDI data is updated less frequently than the DAC’s voltage, you should et anoyiinstabilities.
However you can still adjust the response time to get faster or slowebeitds. With higher settings you
get a response similar to using a traditional keyboard’s pitch bend wheel oWéhdettings you get much
faster response times than you may be used to.

To adjust the Pitch Bend Response, hold the MIDI key, then press and hold
the BEND UP key. The display LED’s will light to show the current

response value. Press the —key to decrease the response time, or the +key to
increase the response time.

When you are finished making adjustments, release the BEND UP key,
then release the MIDI key.

Display LED’s show the response value

MOD RESPONSE

Similarly to how you can adjust the Pitch Bend Response, you can also adjust the
Mod Response. This will affect the response time of the MOD voltage output, as well
as Pitch Bend messages transmitted via MIDI.

To adjust the Mod Response, hold the MIDI key, then press and hold the MOD key.
The display LED’s will light to show the current response value. Press theo-key t
decrease the response time, or the +key to increase the response time.

When you are finished making adjustments, release the MOD key,
then release the MIDI key.
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BEND RANGE

The Pitch Bend Range can also be adjusted between Full, or Half range amounts. \MRandeuils
selected, the BEND keys will respond just as you would normally expechabeic wheel to work on a
traditional synthesizer, generating a full range of MIDI and KEY CV befafmation.

Quite a few synthesizers have a default bend range to +/- 2 semitones. And tasemthis range is not
adjustable. But what if a person only wanted to bend notes in a range of +/- 1 seffisrasuld allow you
to more realistically recreate the affect of bending a guitar strirgjlaa other more minute pitch
modulations to occur. In such a case, this is why the 512 provides the Half Bend Range.

To select a range for the BEND keys, hold the MIDI key, and then press arse retesaof
the two keyboard keys shown below. Once your selection has been made, releasd the MID
key.

KEY CV OCTAVE OFFSET

It is possible to adjust the 0 voltage reference for the KEY CV output over Sediffertaves. This allows
you to better align the octave range of notes being generated in an analogizgnttegses those being
played via MIDI.

To adjust the KEY CV offset, hold the MIDI key, then press and hold the
TRANSPOSE key. The display LED’s will light to show a selection of 0, +1,
+2, +3, or +4. Use the -/+ keys to select the desired offset value. As you
increase the offset value, the 0 voltage reference for KEY CV output will be
shifted up in octave increments. Once you are satisfied with the selection,

release the TRANSPOSE key, then release the MIDI key.

With an offset of 0, the KEY CV output will produce 0 volts
when low C is played on the keyboard, and the lowest Octave
range is selected.

SAVING YOUR MIDI PREFERENCE SETTINGS
Now that you have set the unit up to your liking, it would be a good idea to save off thesenpesfeso they
will always be recalled each time the unit is powered on.

To save the MIDI channel, Aftertouch On/Off status, Velocity Curve
and Range, Aftertouch Curve and Range, KEY CV offset, Bend Range,
and Bend and Mod Response, hold the MIDI key and then press and
release the PLAY key. The RECORD LED will flash briefly and saving
is complete. You can now release the MIDI key.
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MIDI MODES

There are eight MIDI mode selections. These modes define how the unit willDEe various ways.
MIDI mode selection can not be changed if you are currently playing notes on buakdgplaying the
internal arpeggiator or sequencer, or while receiving MIDI note data while iafahe MIDI to MIDI
converter modes. You will need to stop playing keys on the keyboard, stop playback oétjutadop or
sequencer, or stop sending external MIDI notes before a new selection can be made.

To change MIDI mode selections, hold the MIDI key, and use the -/+keys to maketeoselThe three left-
most display LED’s will light to indicate the current MIDI mode selattiRelease the MIDI key once a
selection has been made.

IMPORTANT: When selecting any MIDI mode that does CV conversion (CV LED)sthe 512 will define

the MIDI IN channel as the base MIDI channel currently selected atrtke/bu enter any of the CV MIDI
modes. So if you want tHgl2to respond to notes coming in on MIDI channel 1, make sure you have selectec
a base MIDI channel of 1 before selecting this CV MIDI mode. Once the CV Mddk has been selected

you can change the base MIDI channel to whatever channel you want the 512 td3eddt&on.

NORMAL

Normal is the default MIDI mode selected when the
unit is first turned on. This mode is identified with all
MIDI mode LED'’s being off.

In Normal mode, the unit carries out all operations
internally. The512 will ignore any devices connected
to the MIDI IN jack.

SYNC

The Sync MIDI mode allows th&l2to use external
MIDI start/stop/clock commands to control and sync
playback of the arpeggiator, sequencer, or when you
simply want to generate analog clocks in time with
MIDI clocks.

CVv

The CV mode allows th&12to perform MIDI to CV
conversion and MIDI to MIDI conversion using a
single MIDI channel out.

In this mode th&12 will convert MIDI Note On/Off,
Pitch, Pitch Bend, Mod Wheel, Velocity, and
Aftertouch messages it receives into the appropriate
analog Gate and CV outputs.

In addition, you can change the base MIDI channel on the fly and redirect MdéDhiation thes12 receives
to then transmit this data on any of 16 possible MIDI channels. Cool!

Let’s say you have a rather basic MIDI sequencer hooked up 54 #wehile doing MIDI to CV and MIDI to
MIDI conversion, and that sequencer only sends Note On/Off, Pitch, and Veloaity\daildn't it be great if
you could add Pitch Bend, Mod Wheel, and Aftertouch values to the information the sequenuerangs

Well you can!
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Simply use th&12s BEND and MOD keys for adding Pitch Bend and Mod Wheel messages. Aftertouch
messages will be added anytime you touch the keyboard keys. Aftertouch meskdgesent even when
you select other parameter values using the keyboard. Say what...? You can salcchftehile selecting a
transpose value, changing the MIDI channel, selecting a scale, setduiing and so on.

Not only can you add to the MIDI data th&2 receives you can totally manipulate it.

In fact you can force incoming MIDI notes to any of #i€s scales simply by selecting the appropriate
scale, transpose incoming MIDI notes in semitones using the keyboard, do Saataositions, add Chords,
apply Chord Inversions, or change the MIDI channel... all on the fly, Seriously!

If you select chords to play, all chord notes will be transmitted on the badechdbBnel selected.

While in CV mode, you can still activate the internal clock to produce both analog KCa@LCMIDI clock
signals, and vary the Tempo or Swing amounts.

SYNC/CV

The SYNC/CV mode provides all the functionality of
the CV mode, with the added feature of converting
external MIDI clock messages into analog CLOCK
signals.

Keep in mind the time signature selected ingh2will determine the rate of the analog CLOCK signal
generated.

Varying the amount of Swing will also affect the timing of the analog CLOGKa generated.

POLY

The POLY mode allows th&l2to send multiple

notes played on the keyboard, or chord notes played
by the arpeggiator and sequencer, to be intelligently
redirected so each note is transmitted on a different
MIDI channel. This allows you to play up to 16
monophonic synthesizer voices polyphonically.

The first note will be transmitted on the base MIDI channebiliss set to send MIDI data on. Each
additional note you wish to play will be sent on the next available (higher) Niirel. If the base MIDI
channel is set to 15, and you play a 3-note chord, the first note plays on channel 15, the septan rurte
channel 16, and the third note wraps around to play on channel 1.

You will need to route the MIDI OUT of th&l2to the MIDI IN of each synthesizer you want to play. You
can either daisy-chain MIDI connections if your synthesizers have TptiRld on them, or use a MIDI
THRU box to send thB12s MIDI OUT signal to all sound modules in parallel.

Set the MIDI channel of the sound module you want to use for the first voice to the saenasvia set for
the base MIDI channel of tH&12 Each sound module used for additional voices should be set +1 MIDI
channel higher than the previous sound module.

The512will send Pitch Bend, Mod Wheel, Velocity, and Aftertouch to all MIDI channelsrgdaxoices.

When in Keyboard Mode, and playing chords in memory, the chord notes will all be sent anehdIfd
channel for that voice. Since arpeggiations and sequences only generate ona hote, at chords in
memory are played, each note of the chord is assigned to a unique MIDI channel.
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POLY/SYNC

The POLY/SYNC mode provides all the functionality
of POLY mode with the addition of using external
MIDI start/stop/clock commands to control and sync
playback of the arpeggiator, sequencer, or when you
simply want to generate analog clocks in time with
MIDI clocks.

POLY/CV

The POLY/CV mode allows th&12to act as a MIDI

to CV and MIDI to MIDI converter. Whenever the
512receives multiple notes played simultaneously
from any external MIDI equipment it will

intelligently redirect each note to be transmitted on a
different MIDI channel. This allows you to play up to
16 monophonic synthesizer voices polyphonically
using external MIDI sequencers or controllers.

Keep in mind that while this mode does do MIDI to CV conversion, sincglibes most likely receiving
multiple MIDI notes to play, the KEY CV generated will always be whabil2 perceives as the last
received MIDI note.

Just as the (non-Poly) CV mode allows, you can usBltie BEND and MOD keys for adding Pitch Bend
and Mod Wheel messages. Aftertouch messages will be added anytime you toughadhedkieeys.
Aftertouch messages will be sent even when you select other parametsrugihgethe keyboard. You can
add aftertouch while selecting a transpose value, changing the MIDI chateaingea scale, selecting
chords and so on.

Not only can you add to the MIDI data th&2 receives you can totally manipulate it.

In fact you can force incoming MIDI notes to any of #i&€s scales simply by selecting the appropriate
scale, transpose incoming MIDI notes in semitones using the keyboard, do Saaao$itéons, add Chords,
apply Chord Inversions, or change the MIDI channel... all on the fly!

It should be noted that the POLY modes of3th@ are not just for playing multiple monophonic synthesizers,
it can also be tremendous fun when used to play a single multi-timbral polyphonic &4l srodule.

Simply assign each voice within that sound module to a different MIDI channel, and forugoset £ach

voice to a different (although similar) sound, and listen to what happens.

With this setup be sure to try changing the base MIDI channel on the fly.
Oh... the possibilities you are about to discover!

POLY/SYNC/CV

The POLY/SYNC/CV mode provides all the
functionality of the POLY/CV mode, with the added
feature of converting external MIDI clock messages
into an analog CLOCK signal.

Keep in mind the time signature selected ingh2
will determine the rate of the analog CLOCK signal
generated.

Varying the amount of Swing will also affect the timing of the analog CLOGKa generated.
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RANGE AND DIRECTION

The Range and Direction functions are usually found as features within aniatpedtpwever th&12
allows you to apply these same features to sequences as well.

RANGE

The Range feature allows arpeggiations and sequences to transpose notes ¢o loigeeoctaves for a
defined number of times. This will happen every time the arpeggiation or sequencetesméection or
reaches a Loop point.

There are nine selections for the Range. At power-up, the unit defaults toevRargof 0, meaning
arpeggiations and sequences will only play pitches entered into them with noreddianspositions
occurring. You may also select a Range value of +/- 1, 2, 3, or 4 octaves.

With a Range value of +3, an arpeggiation or sequence will first play notes agetteegntered, then play
that same pattern again transposed 1 octave higher, then play transposed 2 gtteresidifinally play
transposed 3 octaves higher. Once the third octave transposition finishes, the pltteturmvio playing
with a transposition of 0, and the entire transposition process starts all over again.

If you select a negative value for the Range, the pattern would begin plagnteesd, and then play the
same pattern an octave lower. This will continue to happen for the number of tinmesl dsfithe value
selection until the whole process loops back around and begins again.

To change the Range value, hold the RANGE key.
The display LED’s will light to show the current

Range selected. Use the -/+ keys to select the desired
Range value. Once satisfied with your selection, you
can release the RANGE key.

28



DIRECTION

The Direction feature determines the order that arpeggiator and sequererespaitt play. There are five
directions to choose from, and the symbols above the five right-most display LEpidémify these
directions.

To change the Direction value, hold the DIRECTION key, and use the -/+ keys talseldesired Direction.
Once satisfied with your selection, you can release the DIRECTI@N ke

UP
The Up direction plays notes in the order they were
originally entered.

DOWN
The Down direction plays notes in the reverse order of
how they were entered.

UP/DOWN EXCLUSIVE

This direction will play notes as entered, and then
reverse the order played without repeating the first or
last note entered. As an example, if and arpeggiation or
sequence is to play four notes, they will play as: 1, 2, 3,
4, 3, 2, and then continue repeating this pattern over
and over.

UP/DOWN INCLUSIVE

This direction will play notes as entered, and then
reverses the order played. As an example, if and
arpeggiation or sequence is to play four notes, they will
play as: 1, 2, 3, 4, 4, 3, 2, 1 and then continue repeating
this pattern over and over.

RANDOM

The Random direction will randomly select and play
any of the notes that have been entered into the
arpeggiation or sequence.

Note, when playing a direction other than UP, Sustained notes may sound slightly different, allo@gng not
programmed after the sustained step to be audible while other steps no longer play because they are now
following another step’s sustain. Keep this in mind while entering notes values intdatdp#idw any other
step set to sustain. Treat them as though at some point they can be audible.
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ARPEGGIATOR

The Arpeggiator can be used to quickly generate simple melodies by holdingmaobeskeyboard or by
entering and holding notes into memory.

PLAYING THE ARPEGGIATOR

To select the Arpeggiator, while in the Keyboard mode,
press and release the ARPEGGIATOR key. The
ARPEGGIATOR key LED will light to show the
Arpeggiator mode is now active.

To exit the Arpeggiator mode, and return to Keyboard mode, simply press the ARPEGIS &Y so that its
LED is off.

Once in the Arpeggiator mode, you must press the
PLAY key for the arpeggiation to begin. The PLAY
key LED will then blink at 1/4 note intervals to indicate
the arpeggiator is playing.

To stop playback of the arpeggiator, simply press the
PLAY key again, turning the PLAY key LED off.

Assuming you have entered the Arpeggiator mode and have started playback, go aheatrantdshoh the
keyboard, and they will begin arpeggiating from low to high (as long as the fidétibnm is currently

selected). Try playing different note combinations and using different Dinemt Range settings as you learn
what the arpeggiator is capable of.

Feel free to play with the BEND and MOD keys, or alter the touch of the key@gdwlding to arpeggiate
to generate aftertouch control as well.

Once you have a combination of keys playing that you like, press and release thékeOIThe HOLD key
LED will light indicating Hold is now activated, and you can remove your hands froketfse When all
keys are released the notes will continue arpeggiating.

Now that your hands are free, the real fun begins. Go ahead and play witimgelgfgrent Scales, choosing
different Octave values, Transposing the arpeggiation, applying Scalaspbsition, selecting Chords, add
Chord Inversions, change the MIDI channel on the fly, or check out all the combiratidasge and
Directions and the affect they have on the pattern currently playing.

While Hold is active, if you make a new selection of notes on the keyboard to arpetipgatell overwrite
the previous notes being held and only the new notes will arpeggiate. Another bemdétiofyenotes with
Hold activated is that you can enter notes to play in any order you like (insteadtofhigh when Hold is
off). In fact you can even enter the same note to play multiple times in tlygeaten simply by playing that
note multiple times while at least one key on the keyboard remains held.

The arpeggiator can hold up to 16 pitches to arpeggiate. If you try entering more then188 step to
arpeggiate will be overwritten with the most recently played note.

Notice when the Hold mode is active, you can stop playback by pressing the PLAYidaoalld you
restart playback by pressing the PLAY key again, the arpeggiator remehwargds held in memory and
will simply begin playing notes in the order they were entered, starithghve first note.
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SELECTING ARPEGGIATOR RHYTHM PATTERNS

The512 provides 29 user writable rhythm patterns to use with the arpeggiator. These rhiygrnspa
determine if a step should play as a Rest, have a specific note Duration, or t8ubia next step. Each step
can also produce a different Velocity value, or determine if the pitch on that slieglidbdrom the previous
pitch played or not.

You can select different patterns at any time while the arpeggiatoyiaglar stopped. New selections of
patterns will take affect as soon as the next step of the arpeggiator plays.

To select a rhythm pattern, hold the ARPEGGIATOR/PATTERN key, then press and
release one of the 29 keys of the keyboard.

Notice if you begin to select a pattern then change your mind and don’t entengmnwhile holding the
ARPEGGIATOR key, when the ARPEGGIATOR key is releasedbftitwill assume you intended to exit the
Arpeggiator mode and return to the Keyboard mode. If this happens by mistake, youplgmeselect the
Arpeggiator mode and enter new notes to begin arpeggiating again.

Pattern location numbers are shown below.

Each key holds a different rhythm pattern. However, if your unit is fresh fierfattory or has recently been
initialized, all rhythm patterns default to the same thing. The default papéay every step as a 50% note
duration, with a MIDI velocity value of 127, and all steps are written to glide fnerprievious step’s pitch.
This is what you might expect from a traditional arpeggiator with only basiaésatAnd of course tHgl2
goes much deeper than these simple default patterns.

This seems like the ideal time to learn how to create your own rhythm patterns
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PROGRAMMING ARPEGGIATOR RHYTHM PATTERNS

The512 provides 29 user writable rhythm patterns to use with the arpeggiator. These rhiygrnspa
determine if a step should play as a Rest, have a specific Duration, or Sudtaindgttstep. Each step can
also produce a different Velocity value, or determine if the pitch on that stéplsteafrom the previous
pitch played or not.

Before you begin, make sure the Arpeggiator mode is selected, playbtagieds and you have selected the
rhythm pattern location you want to write to.

ENTER RECORD MODE

To enter the Record mode, hold the ARPEGGIATOR
key, then press and release the PLAY key. The
ARPEGGIATOR key, PLAY key, and RECORD

LED will all light indicating Record mode is active,
and is ready for you to play in rhythm information.
You can now release the ARPEGGIATOR key.

The display LED’s will help keep track of where you are

while entering step information. When you first enter Record

mode, the 0 and +1 LED’s turn on. This indicates you are at

the first step of beat 1. As soon as you enter rhythm data (or

press the +key) the 0 LED will turn off, indicating you are no

longer on the first step of the pattern. When four steps have

been entered the +1 LED will turn off and +2 LED will turn on indicating you are hbwad 2. Up to 16
steps can be entered. If you make a mistake while entering a value, giegdythe —key to step back one
step and re-enter a new value. Likewise you can use the -/+keys to advangestep to write, should you
need to correct specific steps.

Once data has been entered for all 16 steps, Record mode will turn off automsiticallthere are no more
steps to write to. If you are making corrections to only a couple steps, anawishRecord mode when
finished making your changes, simply press the PLAY key. The PLAY key and RECEGBWill turn off
indicating that Record mode is no longer active.

DEFINE THE VELOCITY VALUE

At this point you are ready to enter rhythm information, but first you should decitevelocity you want

the step to be. When you first enter Record mode, if a Velocity value is not defdefdul value of 127

will be selected. To set the Velocity value, hold the HOLD/VELOCITY ke tiress and release one of the
29 keyboard keys representing the velocity value as shown below. Notice the valagarage from low to
high, left to right respectively.
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Now that a Velocity value has been selected, you can write multiple stiyis same value. If a step needs to
be a different value, simply select a new Velocity value before enti@gtep’s rhythm duration.

ENTER THE NOTE DURATION

Pressing any of the 29 keyboard keys will enter a specific note duration toret step of the rhythm
pattern. The note durations are shown below. Notice the values are arrangbdrtest to longest, left to
right respectively, with 50% duration at middle C, high D is 100%, and high E is Sustain.

The step to write to will advance one step each time a new Duration value is entered.

When a Sustain is entered, this step will sustain to the following step. If fhimkdeving a Sustain is written
with a duration of 50%, this sustained note will last a total of 150% of a single stegismurathis way you
can use Sustain to create notes as long as you wish.

ENTERING RESTS

If you want to enter a Rest (where no note occurs) into the rhythm, simply press the
DIRECTION/REST key.

The step to write will advance one step each time a new Rest is entered.

Note, if a Rest is entered into a step following a Sustained note, the step set to SustainfoillLPRE6
duration of its step, followed by the Rest. This allows the Rest note to choke the Sustained note.

ENTERING GLIDES
If you press and hold the TRANPOSE/GLIDE key and enter a Duration value, the
previously played pitch will glide to the pitch played on this step.

Note, entering glides will only affect the KEY CV output, and will have no affect on MIDI
notes.

Remember, if you make a mistake and enter an incorrect value for a step, simply prieg,.thad enter the
correct value for the step.
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SEQUENCER

The Sequencer provides 145 user writable patterns. These patterns aedaasabdpanks of 29 sequences.
Each sequence can be up to 64 steps (4 bars long using 4/4 time signature), ae@ eacbrds a single note
pitch, the step’s note duration, the velocity value for the step, and whether or noftiwgigikde its pitch
from the last pitch played.

PLAYING THE SEQUENCER

To select the Sequencer, while in the Keyboard mode, press and release the
SEQUENCER key. The SEQUENCER key LED will light to show the
Sequencer mode is now active.

To exit the Sequencer mode and return to Keyboard mode, (with playback
stopped) simply press the SEQUENCER key so that its LED is off.

Once in the SEQUENCER Mode, you must press the PLAY key for the
sequencer to begin. The PLAY key LED will then blink at 1/4 note intervals
to indicate the sequencer is playing.

To stop playback of the sequencer, simply press the PLAY key again,
turning the PLAY key LED off.

While a sequence plays, feel free to play with the BEND and MOD keys, othat®uch of the keys on the
keyboard (while making any selections) to generate aftertouch contxellas

For instance, while a sequence is playing, activate Transpose. Even if you demtut tkanspose the
sequence, altering a finger’s touch on middle C (transpose value of 0) keyboard key transpose the
sequence but will alter the TOUCH and aftertouch valueS1B@roduces. This also allows you to create
aftertouch expressions while you are making various selections to other {earaahges.

Go ahead and play with selecting different Scales, choosing differente®ciaansposing the sequence,
applying Scalar Transposition, selecting Chords, add Chord Inversions, chang®thahdinel on the fly,
or check out all the combinations of Range and Directions and their affect ojtleace currently playing.

Note, since the sequencer does not have any features that require you to activate Hold mddedtetatc

like the Keyboard and Arpeggiator modes do... Whenever you turn Hold on/off while in the sequencer, thi
will latch the Chord Select mode on/off allowing you to select chords quickly by pressiog kiegs

keyboard. This makes life a little easier than having to hold the HOLD key to choose difevedd, as the
Keyboard and Arpeggiator modes require you to do.

Also notice, if Hold is active and you press the TRANSPOSE key, Hold (Chord Sdlaath wif, and
Transpose will now be active. The same behavior happens if Transpose is active and you H@kBtkey.
This simply allows you to select the parameter you want to edit quickly without havirsgtivate a mode
first.
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SELECTING SEQUENCES
The Sequencer provides 145 user writable patterns. These patterns aedaasabdpanks of 29 sequences.

You can select different sequences at any time while the sequencer is plagiogped. When new
selections are made, the new sequence selected will begin playing as gwaouaent sequence reaches its
loop point.

To select a sequence, hold the ARPEGGIATOR/PATTERN key, the display M&ID’'s

light to show the Bank you are selecting sequences from. Press the -/+yaysvibuld

like to choose a different bank of sequences, then press and release one of the 29 keys of the
keyboard to select a sequence.

Bank selection ranges from 0 to +4.

Sequence location numbers are shown below.

Each key holds a different sequence. However, if your unit is fresh from theyfactoais recently been
initialized, all sequences have been reset to a default state. The defauitesgue all set to loop at 1 step,
and not play anything.

This seems like the ideal time to learn how to create your own sequences.

Note, when both Tranpose or Hold are not activated, you can press any key of the keyboard to quickly mak
sequence selections, without holding the ARPEGGIATOR/PATTERN key. Howeuew&nt to change the
current Bank, you do need to hold the ARPEGGIATOR/PATTERN key, select thealdsienB then select

a Sequence.

If Transpose or Hold modes are active and you hold the ARPEGGIATOR/PATTERN &eselelting
sequences, it will prevent changes being made to the Transpose or Chord Selection winilg setpences,
without having to deactivate these modes.
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PROGRAMMING SEQUENCES

Each sequence can be up to 64 steps (4 bars long using 4/4 time signature), ae@ eacbrds a single note
pitch, the step’s duration, the step’s velocity value, and whether or not this stgfdsilts pitch from the

last pitch played.

Before you begin, make sure the Sequencer mode is selected, playback is stopymdhamd selected the
Bank and Sequence location you want to write to.

ENTER RECORD MODE

To enter the Record mode, hold the SEQENCER key, then press and
release the PLAY key. The SEQUENCER key, PLAY key, and RECORD
LED will all light indicating Record mode is active, and is ready for you
to play in sequence information. You can now release the SEQUENCER
key.

The display LED’s will help keep track of where you are

while entering step information. When you first enter Record

mode, the -1, 0 and +1 LED’s turn on. The four left-most

display LED'’s indicate the current bar (even though these are

negative numbers), the 0 LED lights when the first step of

the pattern is selected, and the four right-most display LED’s

indicates the current beat. As soon as you enter sequence data

(or press the +key) the 0 LED will turn off, indicating you are no longer on theti@s of the sequence.
When four steps have been entered the +1 LED will turn off and +2 LED will turn on indigati are now
at beat 2. Once all four steps have been entered fol'theat, the bar LED will update to the next bar, and
the beat LED will return to indicate beat 1.

Up to 64 steps can be entered. If you make a mistake while entering a valug pseaplthe —key to step
back one step and re-enter a new value. Likewise you can use the -/+ keys to tdaagtep to write,
should you need to correct specific steps.

Once data has been entered for all 64 steps, Record mode will turn off automsiticallthere are no more
steps to write to. If you are making corrections to only a couple steps, andwishRecord mode when
finished making your changes, simply press the PLAY key. The PLAY key and RECGBWill turn off
indicating that Record mode is no longer active.

LOOP POINT
The loop point will be defined as whatever step is selected when you exit Record mer@€orE, if you
enter 16 values and then exit Record mode, the sequence will play for 16 steps and then loop.

You can later adjust the Loop Point simply by entering Record mode, advancing X amdeps afssng the

+key, and then exit Record mode. As long as no other information was entered whilé iRede was
active, only the Loop Point will change.
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DEFINE THE VELOCITY VALUE

Before entering Pitch values, first you should decide what velocity you wasteginéo be. When you first
enter Record mode, if a Velocity value is not defined, a default value of 127 wilelstege To set the
Velocity value, hold the HOLD/VELOCITY key, then press and release one @Btkeyboard keys
representing the velocity value as shown below. Notice the values are droandew to high, left to right
respectively.

Now that a Velocity value has been selected, you can write multiple stibyis same value. If a step needs to
be a different value, simply select a new Velocity value before entidiagtep’s Pitch.

ENTER THE NOTE DURATION

Before entering Pitch values, you should also decide what Duration you wargghe se. When you first
enter Record mode, if a Duration value is not defined, a default value of 50% will tiedel® set the
Duration value, hold the SCALE/DURATION key, then press and release one of the 28arkieiys
representing the note duration as shown below. Notice the values are arrange ftesh tshimngest, left to
right respectively, with 50% duration at middle C, high D is 100%, and high E is Sustain.

The current note duration setting will apply to all notes you enter into the sequehBecotd mode is
exited or you change the Duration value. So if you would like a note duration of 75% for oralstegdf by
a note duration of 25%, select 75% duration and enter the first step’s pitch, then s€16&b tharation and
enter the second step’s pitch.

When a Sustain is entered, this step will sustain to the following step. If fhiokbeving a Sustain is written

with a duration of 50%, this sustained note will last a total of 150% of a single stegismurathis way you
can use Sustain to create notes as long as you wish.
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ENTERING A SUSTAIN

There is an alternative method for entering a Sustained note. Rather thamgdegmote
Duration as Sustain as previously mentioned, you can simply hold the RANGE/SUSTAIN
key while entering a note’s Pitch. This too will write the current step daiSed.

ENTERING A REST

If you want to enter a Rest (where no note occurs) into the sequence, simply press the
DIRECTION/REST key. The step to write will advance one step each tinestasR
entered.

Note, if a Rest is entered into a step following a Sustained note, the step set to SustainfoillLPRE6
duration of its step, followed by the Rest. This allows the Rest note to choke the Sustained note.

ENTERING A GLIDE
If you press and hold the TRANPOSE/GLIDE key and enter a Pitch value, the previousl
played pitch will glide to the pitch played on this step.

Note, entering glides will only affect the KEY CV output, and will have no affect on MIDI
notes.

Remember, if you make a mistake and enter an incorrect value for a step, simply prkeg,thad enter the
correct value for the step.

ENTERING THE PITCH
Once you are satisfied with the Velocity and note Duration settings, yoeaghgto enter a Pitch for the
current step of the sequence.

Entering the Pitch is as simple as playing any of the 29 keys on the keyboard. Wélyes played, this pitch
is entered into the current sequencer step, along with the velocity, note durationgdastbglis.

The step to write will advance one step each time a new Pitch is entered.

WRITING TRADITIONAL SEQUENCES

While it may seem like a lot of steps to enter a sequence, if your goakigéate sequences similar to
traditional sequencers, the procedure is really quite simple. As previously, sthen you enter Record
mode, the note Duration defaults to a 50% duration which is what traditional sequenosrgendgs a single
note-on. Velocity value will also default to 127.

Therefore, you can simply start entering the pitches in the order youhgishtod play. If you want the
current step to sustain to the next, hold the RANGE key while entering a Pitétyodmant the step to be a
Rest, press the DIRECTION/REST key. If you want to glide the previous pithlk fotth of the current step,
simply hold the TRANSPOSE/GLIDE key while entering a pitch. It'siaky much faster than traditional
sequence editing where you must first select a step, and then enter a value.
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TROUBLESHOOTING

POWER

99.9% of the time, if a unit is not powering up or working properly, this is due to customershgsing
incorrect power supply, or a power supply has failed over time. Make sure the powernysup@ysing is
the correct one, and is generating (center positive) +15V DC output and providing 400mA current
Replacement power supplies can be ordered directly through Future Retro.

LOCK UP

If for some reason your unit starts misbehaving, or becomes non-responsive, simgig tunit off and back
on to reset it. If you continue to experience repeated lock ups, note the conditions ayalwieate trying to
do when this occurs and send us a detailed email so we can help troubleshoot thehssue fur

NOTES ARE NOT PLAYING

If you find that certain notes are not playing as expected, it could be that theuatee trying to produce is
beyond the MIDI range of 0-127 or the Note range of the KEY CV’s DAC, due to certamgiar setting
you have made. Check the Octave, Transpose, Scalar Transpose settings atiteadjakies to be within
the range of the device you are controlling.

Also make sure that MIDI channels of the devices needing to communicate wehather are both set to
the same value. Don't forget that when you are using any of the CV MIDI Modekdd2s MIDI IN
channel must be selected before you enter the CV MIDI Mode you want to use.

TOUCH RESPONSE
If the 512is not responding to key touches the way you like, please revisit the MIDI secti@moahual and
adjust the Bend, Mod, Velocity, and Aftertouch curves, and sensitivity settings.

CONTROL VOLTAGES

You may find that the oscillators you are controlling with the KEY CV output camaakt the entire range
the512is capable of producing. If you experience tracking errors in oscillatoke, suge you are not
pushing the oscillators beyond their limit. If the oscillators were desige#draceiving higher voltages than
the oscillator can track should not harm them.

Although512 control voltage outputs range from 0 to +10v, if the module you are controlling prefers a
smaller range, simply attenuate the control signal with the Modulation Amonttoton that module. This
can be applied to all but the KEY CV output, unless you wish to alter the pitch trackuadj.as

Although the output jacks on tBd2are 1/8”, you can still connect them to and control devices with 1/4”
inputs such as our XS synthesizer. You simply need to buy the correct cables, whictddyeavailable.

The512 produces the 1v/Oct CV standard most commonly found throughout the analog synthadieer
EML and Buchla synthesizers require a 1.2v/Oct CV for their oscillatoradk properly. This option may be
possible in the future with a modification to your unit, please contact us direatigtire.

LATCHED NOTES

If an external MIDI devices sends multiple MIDI note-on messages wittathe sote value, at times this
may cause notes to latch in thE2 during MIDI to CV conversion. If this happens, try starting and stopping
playback of thés12s clock. This simple procedure will often clear out any latched notes. Howetrdods

not clear latched notes, try turning the unit off and back on.
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MEMORY

When you record a Scale, Chord, Arpeggiator Rhythm Pattern, Sequence, or saaad/Hdwer-up
preferences, this data is written to an EEPROM. This memory does not requi&tany back-up power to
retain stored information. This memory is rated to retain stored values forlmar2@0 years!

INITIALIZING MEMORY

All 512 units ship with their memory initialized. Should you wish to return your unit to thmalkigctory
condition, you may initialize the memory. Keep in mind that while this procedureesgtibre basic settings
like MIDI and controller preference settings, and load the factory Chords ales Stwill also erase all
Arpeggiator Rhythm Patterns, and Sequences! Therefore you should think twice abguiodais there is no
going back once you commit to this procedure.

Also it is not recommended that you reinitialize the unit many times. Téallg is no need to do so, as you
can always overwrite any existing parameters in memory individuallgeded without wiping out all the
memory. In addition, initializing the memory should not be considered a way ofingsahy problems you
may experience during operation.

To initialize the memory, while in the Keyboard Mode, hold both the RANGE and DIRBCK&Ys, then
press and release the PLAY key. The RECORD LED will light indicatinglizition is taking place. You
can release the RANGE and DIRECTION keys, and the RECORD LED wilbféirn approximately 15
seconds when the initialization process is complete.

KEY TEST

There is a simple key test built into th&2s software that can be used to check if touch keys are working
properly. To enter this test mode, hold the —key, then press and release the PLAY kean Wmnaelease
the —key.

Pressing any touch key on th&2 should cause all LED’s on the unit to light if a touch is detected on that
key. This is also a way of checking to see that all LED’s are functioning pr@sewell.

When you are done testing, you will need to turnah2off, and back on to exit this testing mode.

CALIBRATION

There is a simple calibration procedure built intoh&that can be useful when you need to calibrate the
KEY CV output voltage, and would like to test that all other analog outputs are wodknegtty.

To enter the calibration mode, hold the +key, then press and release the PLAY keyn Ytenazlease the
+key. Connect an oscilloscope to any of the analog outputs and verify that sigiedsgrgenerated. If you
need to recalibrate the KEY CV output to conform to the 1v/Oct CV standard, using allé ccanect the
KEY CV out jack to the leads of a precision volt meter. Note the mention of “aretisere. You should
really be using a voltmeter that can read voltages four or more places p#estithal point, as the equivalent
of a musical cent is 0.00083 volts.

The calibration will automatically generate a voltage for each oct@vi€EY CV can produce. Therefore you
should adjust the CV trim pot (located just to the right of the MOD jack on the front parnle§it ach
octave’s voltage produced is exactly 1 volt higher than the previous.

To exit the calibration mode, simply turn th&Zs power off, and then back on.



TOUCH SENSITIVITY ADJUSTMENTS

The 512 has three features that allow users to adjust the sensitivity to toucteftoush, Pitch Bend, and
Mod Wheel. Adjusting these parameters will allow each individual user to achevédeal response for
each of these controls.

TOUCH RESPONSE FOR AFTERTOUCH

To adjust the touch response for Aftertouch, hold the MIDI key,

then press and hold the RANGE key. The display LED’s will light

to show the current response value range of -4 to +4.

Press the —key to make the response more sensitive, or the +key to make the respeesstigs to your
touch.

When you are finished making adjustments, release the RANGE key, and then treded¢DI key.

TOUCH RESPONSE FOR PITCH BEND

To adjust the touch response for Pitch Bend, hold the
MIDI key, then press and hold the RANGE key, and also
the BEND UP key. The display LED’s will light to show
the current response value range of 0 to +4. Press the —
key to make the response more sensitive, or the +key to
make the response less sensitive to your touch.

When you are finished making adjustments, release the
BEND UP key, then the RANGE key, and then release
the MIDI key.

TOUCH RESPONSE FOR MOD WHEEL

To adjust the touch response for Mod Wheel, hold the
MIDI key, then press and hold the RANGE key, and also
the MOD WHEEL key. The display LED’s will light to
show the current response value range of O to +4. Press
the —key to make the response more sensitive, or the
+key to make the response less sensitive to your touch.

When you are finished making adjustments, release the
MOD WHEEL key, then the RANGE key, and then
release the MIDI key.

SAVING YOUR MIDI PREFERENCE SETTINGS
Now that you have set these parameters to your liking, it would be a good idea
to save them so they will always be recalled each time the unit is powered on.

To save these settings, hold the MIDI key and then press and release the
PLAY key. The RECORD LED will flash briefly and saving is complete. Yan mow release the MIDI key.



SPECIFICATIONS

Dimensions: (W) 17.5" x (D) 7" x (H) 1.5”

Unit Weight: 2.6 Ibs

Universal Power Supply:100-240V AC input, 15V DC output
Power In: 15V DC

Current Draw: 290mA (typical)

MIDI Connections: In, Thru, Out (5-Pin Din)

MIDI Channels: 1-16

MIDI Note Range: 0-127

MIDI To CV Conversion: Yes

Polyphonic MIDI Conversion: Yes, 16 Channel/16 Note Polyphony
Velocity Curves: 5

Touch Curves:5

Bend Sensitivity:0 - 9

Mod Sensitivity: 0 — 9

Analog Outputs: Clock, Gate, Key CV, Velocity, Touch, Mod
Analog Output Ranges:0 to +10v

KEY CV Note Range:0 to > +9V, 1v/Oct Standard

KEY CV Octave Offset: 0 to +4 Octaves

Glide Time: 0 to Approximately 3 Seconds
Swing Amount: 50% - 75%

Tempo Range:20 — 250 BPM

Time Signatures:1/4, 2/4, 3/4, 4/4

Keyboard: 29 keys

Octave Ranges9

Transpose Range:12 to +16 semitones

Controls Produced: Note-On/Off, Pitch, Pitch Bend, Velocity, Mod Wheel, Aftertouch, Clock/Start/Stop
Chords: 28 x 6-note chords

Chord Inversion: +/- 4 steps

Scales:29 x 29-note scales

Scalar Transpose Range28 steps

Scale Inversion:Yes

Arpeggiator: Yes

Rhythm Patterns: 29 x 16-step patterns

Play Directions: Up, Down, Up-Down Exclusion, Up-Down Inclusion, Random
Range:-4 to +4 Octave Reiterations

Note Order: Ascending, As-played

Hold: Yes

Sequencer:Yes
Sequences145 (9 banks x 29 sequences) x 64-step patterns
Recorded Sequence Contentlote Pitch, Duration, Sustain, Rest, Glide, Velocity
Play Directions: Up, Down, Up-Down Exclusion, Up-Down Inclusion, Random
Range:-4 to +4 Octave Reiterations
Loop Point: 0-64 steps
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