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Welcome to the Xpander . _
The Oberheim Xpander combines major innovations in analog and digital hardware with
computer software, resulting in a compact, easy to use instrument with vast capabilities.

Each of the Xpander's six voices are completely independent. They can each have a differ-

ent sound, and can be operated from different MIDI or Control Voltage based controliers
simultaneocusly.

Many of the Xpander's new features are made possible because of the design ot the com-
puters' software. or operating instructions. Many circuits that on earlier synthesizers were
made up of transistors, resistors and even integrated circuit chips, have been replaced by
computer instructions in the Xpander. This use of computer software instead of electronic

hardware results in unprecedented flexibility and sophistication with fewer parts, which
means less cost and more reliability.

Because the Xpander has features and capabilities never before available. we recommenad
that you familiarize yourself with these new functions to get the maost out of your Xpander

Experiment! You'll never know what you |l discover.
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You need three things before you can get any sound out of the Xpander:

POWER

The Xpander can operate on AC power between 100-130 volts or 200-260 volts. Make sure
the Xpander is set for the voltage in your location before plugging in the power. On the back
of the Xpander, next to the power outlet and power on; off switch, is a recessed switch which
selects the operating power range to 100-130 volts ("'115™") or 200-260 volts ("2307).

Remove the red foil cover from the power socket and plug in the power cord to the Xpander
and the AC power source.

Turn on the Xpander with the power switch next to the power socket on the back panel. Do
the displays on the Xpander light up? Does the power switch light up? If not, check your
connections.

SOUND SYSTEM

Connect the Xpander to a mixing board, stereo, instrument amplifier, or other sound system
using the stereo or mono mixed outputs, for now. (There are also individual voice outputs on
the back panel of the Xpander. We'll get into how to use them later. See the PAN Multi Palch
Page )

CONTROLLER

The Xpander needs to be connected to some other device that will tell the Xpander when
and what to play. The Xpander can be controlled by anything with MIDI or Control Voltage;
Gate Outputs

To operate the Xpander from a MIDI controller such as an Oberheim OB-8 or Oberheim MIDI
Keyboard, connect the controller's MIDI QUT to the Xpander's MIDI IN. When the Xpander is
tirst turned on, it will receive MIDI information on all 16 MIDI channels.

To operate the Xpander using Control Voltages and Gate Qutputs from the Oberheim DSX
Sequencer or other source, connect the Control Voltage and Gate Qutputs of your controlier
to the six pairs of CV/GATE INPUTS on the back of the Xpander.
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The Xpander's front panet is divided into five sections:

e el skl

..... rrars.

Master Section

This section contains the Master Volume control as well as the Master Page and

Tune Page buttons.

Programmer

The Programmer is used to select and store patches

Modulation Source/.

Seilect

This row of buttons serves two functions. They are used to select modulation sources (such
as Levers or Velocity) and 10 select between the Envelopes, LFOs. Ramps. or Tracking Gen-
erators The buttons can also be used to set values directly, without turring knobs

' Page Modifier

This section is “where the action s because the controls that operate each page appear
here, along with displays showing the name and current value of each control

The huttons in this section are used as on/off switches and to access maodulation pages.

The LEDS to the left of the buttons show their current function. The knobs are used 1o

change settings,

Single /Multi Patch Page Select

The buttons in this section select the desired Single Patch or Multi Pateh page. The block

diagrams show the available controls and modulations on the diterent pages.

The LEDs adjacent to the buttons show which page is currently selected, the lasteight digits____
of the Programmer section display read out the name of the page currently being disp fayed. .
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Check It Out

TUNE IT UP

LISTEN TO IT
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Now that you've got the Xpander turned on. let's tune it. Here's how:
Press TUNE PAGE (in the Master Section) to access the tuning controls

This is how the Xpander operates press a button for a desired page and the contrgls for that
page appear on the displays in the Page Modifier section.

Master Tune

Look at the Page Madifier section. The third knob is the Master Tune control. Turn it to fine
tune the pitch of the Xpander. The lower display shows the master pitch: 0" equals

A= 440Hz. " + Tis sharp, and "' "is flat. The tuning range (» 31) covers a quarter-tone up
or down.

Master Transpose

The sixth knob in the Page Modifier section is the Master Transpose. Turn it to transpose the
entire Xpander up or down in semitone steps. You can transpose the Xpander up 10 two
octaves up or three octaves dowrn.

Autotune Calibration

The expanded Auto-Tune capabilities of the Xpander are shown on the upper display. Press
the button under the "ALL" display to tune all the Xpander functions. Besides the normal
oscillator tuning, you'll notice things that have never been tuned on a synthesizer before
nulse width, filter frequency, and resonance. These automatic calibrations keep the hilters as
well as oscillators in perfect tune, the resonance reliable and square waves square

Tuning isn't something you should have to do often: once when you turn it on and then
maybe once more a little bit later. Tuning everything on the Xpander takes almost a minute 10
complete, so you can tune just one function instead. Tune the oscillators. 10or example, by
nressing "VCOS" instead of "ALL”

There are two kinds of sound programs in the Xpander: Single Patches and Multi Patches
Single Patches store the settings tor each sound. while Multi Patches combine six individual
Single Patches, along with mix, pan, and transposition into a programmed combination.
Let's explore some Multi Patches and listen to some of the sounds that are possible on the
Xpander.

Selecting Patches

Programs are selected in the Programmer section of the Xpander On the Programmer dis-
nlay, the left most digit will show "M" for Muiti Patches or “S" for Single Patches, the next
digits show the patch number and name. If the display ShOWS that you are in Single Patch
mode, press the MULTI PATCH button.

Once in the desired maoade (Multi), pressing two digits on the Programmer Keypad selects a
new Multi Patch.

Landder QDwners M raradl TE:?'!'IH'Q | he Beas!
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Auditioning Multi Paiches

Select Multi Patch 40. The programmer display should show “"M40 MODULA1" which is the

number and name of this mult: patch. This patch plays itself, modulating through all sorts of

permutations. Some of the other patches in the 40s (M41, M42, etc.) show off some of the

re hﬂf‘Sh and flexibility that the Xpander is capable of. Try some of these patches by pregqmg
Cthen 427 etc. You can also advance to the next patch by pressing the ™ +« “or ™

keyb*

But you didn’t get the Xpander just 1o be entertained, you got it to play. So try some of these
very playable patches.

If you are controlling the Xpander from MIDI, try Multi Patches 50 through 59 (M50-M59); if
you are controlling the Xpander from CVs and Gates, try Multi Patches 60 through 69 (M60-
MEY) These palches are identical except that the 50s are programmed for MIDI while the
60s are programmed for CVs. These patches combine sounds in some basic ways. Patches
MO8 and MSY also incorporate several Split Zones into their programming, so that different
sounds will play depending on the notes you piay

Auditioning Single Patches

Now that you've explored some of the Multi Patch combinations, let's listen to some of the
individual Single Patch sounds. Press the SINGLE PATCH button to select Single Patch
mode. Notice the S on the left side of the display.

Running the Xpander from CVs? Read This

Unlike the Multi Patches which can be programmed individually to MIDI or CVs, all the Single
Patches look to a Master Multi Page for their control source. When the Xpander is turned on,
it 1s set to receive notes played on any MIDI channel (Omni mode). If you wish to play the
Xpander from CVs, you must change this Master Page setting.

Press the MASTER PAGE button in the Master Section. Then press the CV;/MIDI button
under the lower display of the Page Modifier section. (If the lower display is blank, press the
SINGLE PATCH button in the Programmer section.) Now the six knobs will enable you to
“dial in’ the desired CVs. Select a different CV for each voice.

We'll get more into the Master Multi Page (and all the other ones) later. ..

Playing Patches

In Single Patch mode all voices play one sound. These sounds can be selected by using the
Programmer Keypad, the same as in Multi Patch mode. Play the ditferent patches to hear
some of the individual sounds of the Xpander. Some of these patches will play themselves
just as with the Multi Patches.

Xpander Owners Manua!l  Taming The Heast
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With an instrument as sophisticated as the Xpander, it becomes impractical to have an indi-
vidual control for every function in the synthesizer, because the result would be 100 many
knobs. So the Xpander utilizes six sets of controls, grouped into a system of "pages, 10 Con-
trol its various functions. This way. all the controls for one section of the synthesizer are
accessible at once in the Page Modifier section of the synthesizer. The name of the selected
page is always shown on the right side of the Programmer display

The functions of the primary pages are also shown on the right side of the panel, and can be
accessed immediately by pressing the button associated with each section of the block dia-
gram. There are two kinds of primary pages.

Single Patch pages are used to program sounds. Within these pages are the controls for ai
the parameters of individual sound programs; the oscillators, filter, envelopes, moduiations,
FM, etc

The block diagrams on the right side of the front panel show the controls accessed from
each Single Patch page. The name of each page is printed in white next to the page selec-
tion butions

All the functions accessed from Single Patch pages are programmed into a Single Patch
program

Multi Patch pages control all six voices in tandem. These pages access the funcltions nec-
essary to control all six voices in a coordinated manner, i.e. the Single Patch assigned to
each voice, the control source assigned to each voice (CV or MIDI channel}), the stereo mix
of the voices, etc

Multi Patch pages are also chosen with the buttons on the right side of the front panel (while
in Multi Patch mode) and the names of the Multi Patch pages appear in grey next to each
button. Multi Patch mode is selected with the MULTI PATCH button in the Programmer sec-
tion on the left side of the panel. All the functions accessed from Multi Patch Pages are pro-
grammed into a Mulli Patch program,

anre e 5 A —imaaas
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OTHER PAGES

Knobs And Buttons
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There are four other kinds of pages in the Xpander:

Tune Page accesses the Master Tune control as well as the extensive Auto-Tune and cali-
bration functions of the Xpander. The Tune Page has its own selection button in the Master
Section of the front panel. Pressing TUNE PAGE also resets all sustaining envelopes and
ramps, "'silencing’ the Xpander.

Master Page accesses the Cassette Interface for program storage and retrieval, Program
Chains, and other general housekeeping functions such as MIDI modes. Single Patch con-
trols and Gate Input polarity. The Master Page also has its own selection button in the Master
section

Modulation Pages exist ‘behind’ any function that can be modulated, such as oscillator fre-
quency, filter resonance, or envelope decay. Press the button under the desired function in
the Page Moditier Section (see the “modulation select” LED) to reveal its Modulation Page
To pop back up to the primary page, press the PAGE 2 button

A dot will appear after a function's name if it is being moduiated.

Page 2 accesses additional functions on most of the Single Patch pages, such as the wave-
form select on the VCO pages. To access a particular Page 2, press the PAGE 2 button 1o
the left of the knobs. The Page 2 LED will light when displaying any Page 2. Press the PAGE
2 button to return to the primary page from either a Page 2 or Modulation Page.

Generally, the names of the controis are on the top display in the Page Modifier Section,
while the current setting of each control is on the bottom display. There are exceptions,
where switches appear on both top and bottom displays. The buttons adjacent to the dis-
plays have multiple functions, which are indicated by the Switch Mode LEDs.

Controls generally have a range of 0 to 63. Some can be positive or negative as well. Turn
the knob to change the value, or press the button above the knob (Value X) and then press
two digits in the X Select Section

On/Off Switches are on when the display is underlined and off when not underlined

Either/Or Switches change name when pressed. These swilched are always ON one way
or the other, so they are always underlined. These can also be selected by turning the knob
below the switch,

[FEETER
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Using The Programmer

SELECTING SINGLE OR
MULTI PATCH MODE

SELECTING PATCHES

EDITING PATCHES

STORING PATCHES

SELECTING AND EDITING
SINGLE PATCHES WHILE
IN MULTI PATCH MODE
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The Programmer Section of the Xpander is used to select and store patches. The Program-
mer display aiso provides information about the status of the machine.

The Single Patch and Multi Patch buttons select Single or Multi Patch mode, and recall all

the settings from the last time you were in the mode. The left character of the display shows
an 'S for Single Patch or an "M for Multi Patch.

Whether in Single or Multi Patch mode, a new patch can be recalled by pressing two digits
or the -+ or — Keys on the Programmer Keypad. After one digit is entered, the display
shows the digit and a star, and waits for the second digit. If a second digit is not entered
within several seconds, the Xpander reverts back to the original patch number. Notice the
underlined patch number.

I'he patch number and name will appear in the display, as well as the Single Patches
assigned to each voice. In Single Patch mode all voices have the same patch. In Multi Patch
mode however, each voice can have a different Single Patch

The BExpander is always in edit mode. Select pages and change functions as you like. A dot
to the right of the patch number appears if a patch is edited.

Comparing the Edited and Unedited Patch

You can compare your edited patch with its stored version by pressing the appropriate patch
mode button (SINGLE if you are editing a Single Patch, MULTI if you are editing a Multi
Patch--realize that pressing MULTI while in Single Patch mode will switch to Multi Patch
mode). When comparing the stored patch, the patch number will flash. You can switch back
and forth between the edited version and the stored version by pressing the appropriate
patch mode button again

To store a patch, hold the STORE button. Notice that the patch number now shows two
stars. Enter the destination for your new patch on the keypad, by keying two digits while
holding the STORE button.

The six PATCH EDIT buttons are used to access the individual voices and their patches.
When you press one of these PATCH EDIT buttons in Multi mode. the underline will move to
the voice whose patch is being displayed. While holding the PATCH EDIT button. the name
of the Single Patch on that voice is displayed.

Selecting an individual voice causes the Xpander to enter Single Patch maode tor that voice.
Use the keypad to select a new Single Patch for that voice, or use any of the same Single
Patch functions to edit. compare or store that Single Patch. Pressing an afready underhned
patch edit button will compare the edited patch with the one in memory. Holding STORE and
selecting the destination patch number on the Keypad will store the patch.

You can switch among of the six voices’ Single Patches with the PATCH EDIT buttons. The
underline in the display shows your current location, and the dot to the right of each patch
number indicates if that patch has been edited.

Xpander Owners Manual  Programmed Xcellence
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GETTING BACK TO
SQUARE ONE
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Copying a Patch From One Voice To Another

You can copy a Single Patch from one voice to another within a Multi Patch. Press the
PATCH EDIT button of the voice with the patch you want to copy, so it becomes underlined.
Then hold the STORE button, and press the PATCH EDIT button of the voice you want 1o
copy the patch to.

Editing Several Voices Simultaneously

You can edit the Single Patches of several voices at the same time simply by pressing sev-
eral PATCH EDIT buttons at the same time. Now any editing will affect all of the underiined
voices. For example, turning up the filter resonance will turn up the resonance on all the
underiined voices.

Realize that since you can edit several different patches this way. a control will not necessar-
ily be at the same setling on all the voices. Therefore, the display shows the value of the left
most voice that you are editing at the moment. You can't edit any modulation pages
because they can vary so much from patch to patch. You can't store patches in this mode,
either. (If you think you're having trouble keeping track of six different Single Patches and a
Multi Patch, think about what the computers are going through'!) Remember that you can
compare the entire edited Multi Patch with the unedited one, and that you can store the
Single Patches one at a time

The Xpander is so flexible that it's entirely possible to lose track of who's modulating what
But there /s a basic patch {called “OBERHEIM") indelibly etched in the back of the Xpan-
der's memory. To reach it hold the STORE button and press the CLEAR button (on the nghi
of the X Select selection of the front panel).

You can recall this patch from either Single Patch or Multi Patch mode. You carn aiso edit this
patch or store it in any Single Patch iocation

This basic patch resembles a conventional synthesizer hookup. There are only two modula-
tions: Envelopel to Filter Frequency, and Envelope? to VCAZ. It can t be erased under any
circumstances.

Master Reset

There is also a way to reset everything except patches: Turn the power off, then turn the
nower on while holding the CLEAR button. This master reset will recall the OBERHEIM patch
as well as setting everything to its detault condition
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Single Patch Pages
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The Xpander voice can be divided into two parts.

The HARDWARE part is the section that actually produces the sound —the oscillators, filter,
and output amplifiers (VCAs 1 & 2). These elements are always part of every patch. in the
same configuration.

Obviously, the frequencies, waveshapes, tilter modes and levels can be adjusted, but the
contiguration always stays the same.

The SOFTWARE part contains the elements that control the hardware. These elements
make no sound of their own, but are what provide the Xpander with its unparalleled flexibility.
The Xpander's software elements include the LFOs, Envelopes. Tracking Generators,
Ramps, and Lag Processor, as well as the interpreter for the Control Voltage inputs, and the
MIDI input which besides pitch also carries Velocity, Pressure, Pitch Bend, Vibrato, and other
controller information

These software elements can be arranged in any order or configuration, and can be set to
control each other or even themselves. This flexibility is achieved through Oberheim’s Matrix
Modulation™ control system. An analogy to the Matrix Modulation system might be all of
those millions of wires that existed on the first modular synthesizers. As cumbersome as all
of that wiring was, it allowed the user to connect any input to any output. resulting in sophis-
tication and flexibility unmatched by any programmable synthesizer. .. until now. Because all
of the modulation devices are in software, we can use "'software wiring’' to connect one
module to another and have the computers remember if all.

By the way, throughout the Xpander and in this manual, we have used familiar names for
familiar functions, for example VCA (Voltage Controlled Amplifier). Most of the 90 VCAs in
the Xpander exist only as numbers in the computer program, and the 18 VCAs that physi-
cally exist in hardware are controlied by voltages generated by a computer, Yet the VCAs in
the Xpander have the same functions as those in earlier synthesizers, so we discuss them in
the same terms.

There are nine main Single Patch Pages. These are selected with the nine buttons within the
block diagram on the right side of the front panel.

When one of the Single Patch Pages is selected, the LED next to the button in the block dia-
gram will light and the name of the page will appear on the "current page’ section of the
Programmer display. The functions associated with this page are displayed on the Page
Modifier displays.

.. [T} FET TR
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VCO1 & VCO2

I The VCOs (osciliators) generate the sound of the Xpander.

Press the VCO1 page button. “"VCO1" will show on the right side of the Programmer display,
and this display will appear in the Page Modifier section:

Page 1 Controls
There are two pages of controls for each VCO. You have just accessed the first page. The
top display in the page modifier section shows the names of the controls, which are from left.

o - wn e TEEE ST e L L

FREQ UDETUNE PLU VOL

SWITCH MODE | | '__I____! ] |
N O G IO OCINCINe
|

|V Y 0 H F 67
SWITCH MODE | | N 1 |
ITILE
O PAGE 2
cNEICIEICl@)()

FREQ / The frequency of the oscillator in semitones.
DETUNE / The fine tuning of the oscillator sharp or flat.
PW / Pulse width of the pulse wave output of the oscillator,

VOL / The output volume of the oscillator.

Modulation
The frequency, pulse width, and volume of the oscillator can be modulated by other sources.
See the section on Modulation Pages.
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Page 2 Controls

Pressing the PAGE 2 button accesses a second page of oscillator controls. Here you will find
switches to select the control sources for the oscillator, and switches to seiect the oscilla-
tor's waveforms.

|

SWITCH MODE | | | | | |

OO AWM

= 000000

SWITCH MODE | | | ___I___ | |
— O 3 I d & O

MOD = The top display sets the sources that can be used to precisely control the pitch of
the VCQO. These are,;

MOU = KEYBU LAG  LEV] Vi  SYNC

LURVE = THI

T - el e e

KEYBD ; The Keyboard pitch.

LAG / The Lag Processor for portamento effects (see LAG) LAG and KEYBD cannot be on
at the same time.

LEV 1 / MIDI Lever 1, for pitch bend (see MID!.)
VIB / Vibrato (see Multi Patch VIB.)

SYNC (VCOZ2 only) / Makes VCOZ2 have the same pitch as VCO1. Changing the frequency of
VO O2 while synced will cause more of a timbral than actual frequency change

WAVE = The bottom display sets the possible waveforms for the oscillator. These are: TRI-
angle, SAWtooth, PULSE. and NOISE (VCO2 only).

The drawings at left show what the different waves look like. The width of the Pulse wave is
controlled with the PW control on page 1. See the Synthesthesia Section for more informa-
tion about the difterent wavetorms and their uses.
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VCF/VCA

The VCF /VCA page contains the controls for the filter as well as two output amplifiers. There
are two pages of controls for the filter. You have just accessed the first page. The top display
n the page modifier section shows the names of the controls, which are from left.
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FREQ / The cutoff frequency or the frequency that the filtering starts at. This controlis
unique in that it goes from 0 to 127.

RES / Filter resonance. This control accentuates the sound right at the filter frequency.
Turning the resonance up gives a nasal sound and can be used to create a resonant swell or
wa-wa sound. The resonance on the Xpander filter is unique because it can be modulated
by any modulation source, for some striking effects. Setting the resonance to 63 (all the way
up) will cause the filter to oscillate in some mode settings, allowing it to be used as a sound
generator.

MODE !/ The filter's mode. This is another unique Xpander function that is explained below.
VCA 1 / VCA 1's initial output volume.
VCA 2 / VCA 2's initial output volume.

Modulation

The frequency and resonance of the filter, and both VCAs can be modulated by other
sources. These modulations are quite important in achieving the desired sound character.
See the section on Modulation Pages.
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KEYBD / The Keyboard pitch

LAG / The Lag Processor for portamento effects (see LAG). LAG and KEYBD cannot be on
at the same time.

LEV 1 / MIDI Lever 1, for pitch bend.

VIB / Vibrato (see Multi Patch VIB )

The Xpanded Filter

Most synthesizers have aonly one filter mode. Some have two, high pass and low pass. or like
the Oberheim OB-8 and OB-Xa, 2 pole and 4 pole low pass. The Xpander has 15 filter
modes, which allows a wide range of tonal flexibility.

The filter modes are

1. 2. 3. and 4 pole low pass

1. 2. 3 pole high pass

2 and 4 pole band pass

2 pole notch {(band reject)

3 pole phase shift

2 and 3 pole high pass + 1 pole low pass
2 pole notch 1 pole low pass

3 pole phase shift -+ 1 pole low pass

Understanding these different modes is really quite simple.

The low pass modes filter out the high frequencies: that is, they let the low frequencies pass
through. The high pass modes do just the opposite; they cut off the low frequencies and let
the high frequencies pass. The band pass modes combine these two functions; they filter
out the extreme highs and extreme lows, ietting only a band in the middle pass through. The
notch, or band reject modes do the opposite of the band pass: they let through the extreme
highs & lows and fiter out the middle. This type is called a notch because it cuts a notch into
the middie of the frequency spectrum. The last mode, phase, is unusual because it lets all
frequencies pass through. But it changes the phase as the sound passes through it. Chang-
ing the filter frequency shifts the phase. An LFO is especially good for this.
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The number of “poles’ of a filter affects the filter’s rolloff, how sharply the fiiter cuts off. In
technical terms, each pole of the filter attenuates (reduces the volume of) frequencies
beyond the filter point by 6db per octave

frouanba.id 340307

i LIME

More Poles = Sharper Filter Cutoft

Comparative filtering effects of the four low pass fiiters

Adding RESONANCE boosts the armphitude ot the inttial cutoff point,

A one pole low pass filter will attenuate frequencies by 6db per octave beyond the hiter
noint: 12db two octaves beyond, 18db three octaves beyond. etc. A two pole filter attenuates
at 12db per octave, a three pole at 18db per octave, and a four pole lilter at 24db per ocClave
In musical terms, fewer filter poles results in a brighter, buzzier sound, while more poles
makes for a fatter sound

VCAs

The VCF ;VCA page also contains the two output VCAs that are used to control the volume
of the sound. VCAs act just like the volume control on your stereo: you turn it up it gets
louder, you turn it down it gets softer

VCAs have generally been “invisible™” on programmable synthesizers, controlied only by the
volume envelope generator. The Xpander has 15 VCAs strategically located throughoul each
voice because they are usetul tools. The two VCAs in the VCF /VCA page are the ones
through which the synthesizer's sound passes, and are therefore most important. Itis from
these VCASs that enveloping of the entire sound occurs. In working with these VCAs remem-
her 1hat no sound will come out of the voice unless both VCAs are turned up, either by
the gain of the VCA itself or by modulating the VCA. with an envelope. LFO. or some other
source. Velocity is useful as a modulator for one of the VCAs, because the harder you play
the keyboard. the higher the output volume will be.

It the initial amplitude of both VCAs are up, the sound of the voice will always be hedrd. even
when no notes are being played.
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There are two functions combined on this page. One 15 FM or Frequency Modulation, the
other is Lag.

Lag

Lag is equivalent to portamento on other synthesizers, but i1s configured for greally
increased flexibility on the Xpander. Lag takes a signal with an instantaneous transitions
such as keyboard pitch, and slows the transition. The LAG INput selects the source 1o be
lagged, while the LAG RATE controls the speed of transition.

For exarmnple, classic portamento is achieved by taking the signal from the keyboard and
patching it though the Lag Processor before sending it to the VCOs. However, there are
other things that can be done with lag, such as lagging the velocity signal to the VCA or filter
frequency. or processing an LFO square wave through the Lag Processor to Creale an exag-
gerated transition, as the diagram at left shows. The rate can also be modulated (see Modu-
lation Pages).

The Lag Processor has several operational modes, accessed from Page 2.

LEGATO ; When on (underlined). the output will lag only when notes going to that particular
voice are played legato, that is slurred. When notes are played detached, the output will not
lag. This enables lag to be applied expressively, depending upon how the keyboard 1s
played. When LEGATO s off, all notes will lag.

_eqato Lag s most usetul when playing one voice., Iiizing Legato Lag pelypnonicaly requires
careful keyboard technique 1o cause all six voices 10 1ag requires tha!l hweve <eys Le

depressed mamentaniy

EXPO-LINEAR / These are two types of lag timings. LINEAR lags at a constant speed, while
EXPOnential slows down as the lag approaches its final destination.

EQUAL TIME ; When in LINEAR mode, the EQUAL TIME display appears and can be
selected. When EQUAL TIME is on, all notes will take the same fime to get from one place to
another. no matter how far the amount of travel is. When off, all notes will travel at the same
speed no matter how far the distance i1s. In other words, with EQUAL TIME on, lag ot a minor
second will take the same time as a lag of two octaves; when off the two octave lag will take
much longer than the minor second.

FM

This page also accesses the Linear FM capability of the Xpander. The controls are for the
FM AMPlitude (which of course, can be modulated —see the Modulation Page Section),
and for the FM DESTination, which can be VCO1 or the filter.

For more information about FM, see the Synthesthesia Section of this manual

AR S L e e L P L Tt
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There are up to five Envelope Generalors on each voice. Envelopes are used for changing
the parameters of the sound over time. Likely candidates for this kind of function are volume
(VCAS). filter frequency and resonance, FM, oscillator frequency {(in small amounts gives a
detuning effect) puise width, or LFO volume (modulating the VCA on the LFO page). You
can also combine several Envelope Generators (o create more complex changes. That's why
there are five on each voice,

Selecting an Envelope
Pressing the ENV X button will show the display.

SELECT ENVELOPE FROMTTO 5

Pressing an X SELECT button from 1 to 5 will select that envelope, or pressing the ENV X
button again will select the envelope that was selected previously.

You can switch between envelopes with the X SELECT buttons, if none of the values on the
lower display are underlined.

Envelope Functions

There are five controls for each envelope, plus yet another VCA to control the output volume
of the envelope.,

P T i e e« w E Fannn wmna e tian maattR R —

;DE!.QY ATTACK DECAY SUSTAIN RELEASE AMP

SWITCH MODE

z | T
@1 OO 0O O O

U U U b3 0 k) I

SWITCH MOOE | | | |
O O O O O
O WO O '
O PAGE 2 | | | | l |

) 4 3 4 o 6
DELAY / The amount of time that the envelope will wait before doing anything, very useful if
you want to affect one element of the sound sometime after the sound starts. When the
DELAY is set to 0, the envelope attacks right away, without any delay. Play some notes while
turning up the delay and see that the time between playing the note and hearing the note

gets progressively longer as the DELAY control is turned up. The maximum DELAY is 2.5
seconds.
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ATTACK ; The amount of ime the envelope will take until it reaches its maximum outpul
level. Setting the ATTACK to 0 will give a sharp edge to the sound (turn the DELAY back to
0): a time of 63 will take 16 seconds or so to get lo maximum,

DECAY & SUSTAIN / As soon as the attack portion of the envelope finishes (when the level
reaches maximum), the envelope will decay. that is decrease. How far will it decrease 1S set
by the SUSTAIN control, how long it takes to get there is set by the DECAY control. If the
sustain level is all the way up. then there is no decrease and the decay conltrol has no eftect.
Whatever level the sustain is set to is the level that the envelope will stay at until you release
the key on the keyboard.

RELEASE  Eventually. you will let go of the key that you ve been holding. It i1s at this point
that the RELEASE parameter of the envelope takes effect. The RELEASE is the time that the
envelope takes to get from the sustain level back down to nothing. Setung the release ime
to 0 is good for playing those short funky riffs that you used to play on your clavinet. Setting
the release ime 1o 63 will take the envelope approximately 90 seconds to reach zero level

AMP ; This is the inital output level of the Envelope Generator

Page 2

The second envelope page selects several operational modes for the envelope. The top dis-
nlay shows cycling modes and the lower display shows triggering modes. These modes are
all turned on and off by pressing the buttons under the appropriate display

5 —_— ESEER T Tl

MODE = RESET FREERUN DRORAR

= TTTY S T Con T A

SWITCH MODE | | | | | |

0 1O 1O 10 1O 1O
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|
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1
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e

SWITCH MODE |

§
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RESET / When RESET is underlined, the envelope starts at the beginning of its cycle wnen-
ever a gate is received. When off, the envelope starts at its current level

FREERUN ;' This causes the envelope to complete its entire cycle, even if the note has been
released in the middle. When off, the envelope immediately goes (o the release portion of its
cycie when a note Is reieased.

DADR ; This stands for Delay Attack Decay Release. which means that the envelope will not
sustain if DADR is underlined. This has the same eftect as if you stopped playing the note as
soon as the initial decay had finished. This is usetul for percussive timbres.

e . .
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SINGLE-MULTI! / In SINGLE mode, the envelope gets a new gate signal only if not already
gated (that is, already playing). Slurring notes will not generate new gates.

In MULTI mode, the envelope gets a new gate whenever there is a new note. Slurred notes
will generate new gates in multi mode. When combined with the RESET mode above. the
envelope will start at zero on every note, no matter how 1t 1S played

EXTRIG ;/ This triggers the envelope from the External Trigger input on the rear panel,
which enables the envelope to be synchronized to external clocking sources. This is espe-
cially effective used with the CLICK OUT of the DMX or DX Drum Machines.

LFOTRIG / This enables one of the LFOSs to trigger the envelope, to synchronize it with
other modulation functions of the Xpander. When LFOTRIG is underlined. the adjacent dis-
play shows which LFO (including the vibrato LFO on the VIB Multi Patch page) is being used
as the trigger.

GATED / If either EXTRIG or LFOTRIG is on. the GATED switch appears. If the GATED dis-
play is underlined, the External trigger or LFO trigger source will trigger the envelope ory if
the envelope is gated. In other words, it will trigger only when a note is being played. I
GATED is off, the envelope will continually trigger.
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Creating Very Long or Unusual Envelopes

Remember that unlike all your other synths, you can modulate all of these timings with any-
thing- an LFQO, the velocity, the keyboard (especiaily through a tracking generator), or even
another envelope. For example, modulating the Release with the envelope’s own output
results in a release time that gets faster and faster as it nears the zero level, something like 75
minutes later. Setting all of the Envelope times to 63, modulating each of them with a Track-
ing Generator set to 63, and switching on Freerun & DADR, results in an envelope Cycle that
runs about half an hour in length from just a quick touch on the keyboard. Trance, anyone?

Oh yes, the VCA (like all VCAs) can be modulated, too.

Stopping An Envelope
Pressing the TUNE PAGE button will cut short any envelopes in progress, if you don’'t wish {0
hang around for the above mentioned half hour envelope to finish its cycle.

. —— i & FER T T
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- y T e There are also up to five LFOs or Low Frequency Oscillators on each voice. LFOs are used
o ] ] for continuous cyclical modulations like vibrato, tremolo, phasing, and chorusing, to name

l\ | CL CL P just a few. Having five LFOs permits unprecedented complexities in the timbre of a sound.
e _J _ ¢/

Selecting an LFO

Pressing the LFO X button will show the display:

SELECTLFOFROMITOS
Pressing an X SELECT button from 1 to 5 will select that LFO, or pressing the LFO X button
again will select the LFQ that was selected previously.

You can switch between LFOs with the X SELECT buttons, if none of the values on the lower
display are underiined

LFQO Controls

i E—— I - ?;;/G QMP _______ :
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SPEED ;/ This controls the frequency of the LFO. Set to 0. an LFO takes 30 seconds to com-
plete one cycle. Set to 63. the speed is approximately 25Hz.

WAVEFORM / Selects the waveshape of the LFO.

RETRIG / The LFQO can be set to restart at a programmabile pointin its cycle whenever a
trigger i1s received. This control sets the restart point (0-63). If the RETRIG MODE i1s not

turned on from Page 2. then this control is OFF,

AMP ! The output level of the LFQO

The speed and amplitude can be modulated (see Modulation Pages)
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Waveforms:
TRIANGLE: This is the most common LFO waveform, a smooth up and down, perfect for
conventional vibrato and tremolo.

UP SAW: The up sawtooth is useful for special effects, the sawtooth can make the pitch ot
an oscillator go up repeatedly, or a VCA get loud.

DOWN SAW: The down sawtooth goes in the opposite direction from the upsaw. This is
usetul for echo effects. patched up to one of the VCAs on the VCF ; VCA page.

SQUARE: The square wave alternates between high and low. Good for trilis

RANDOM: This waveform outputs a random signal. Random achieves the effects sometimes
called sample and hold (S;/H). The random used to modulate the filter frequency or osciliator
sulse width makes a good rhythmic effect when triggered externally (see LFQO Page 2) and
clocked by a drum machine aor sequencer.

NOISE: Just what it sounds like, noise. A high speed version of random. This is good in small
doses for adding a bit of instability to oscillators, or in large amounts for buzzing bees.

SAMPLE: The Xpander can sample another source and use that as waveform. The SPEED
controls how often the source is sampled. The SAMPLE control appears to select the sam-
pied source, which can be any of the Xpander’'s modulation sources

Sampling this wave,
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gives this result.

Page 2

LAG / Each LFO has its own fixed-time lag processor. Turning on lag will smooth out any
sharp transitions. like those in a square or sawtooth wave. (If you need greater lag control,
you can always run the LFO through the separate Lag Processor.)

RETRIG MODE / The LFO can be set to restart at a programmable point in its cycle when-
ever a trigger is received. This control turns the retrig function on and selects the trigger
source: keyboard (single or multi trigger modes) or the External Trigger Input. The RETRIG
control on Page 1 sets the retrig point.

Modulating the LFO

The speed can be modulated by accessing its Modulation Page (press the SPEED button).
Recommended modulation sources are the keyboard so that the speed changes depending
on the note played, Velocity so that the speed changes depending upon how hard the note is
played, or one of the envelopes so that the speed changes as the note plays. Of course there
are many other interesting modulation combinations, like modulating an LFO with itself, so
that it changes speed in the course of its cycle. See the Modulation Page Section for more
info.

- —rTes "
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TRACK X

KNG (ED The Tracking Generators are another of the Xpander's unique features. These enable rescal-
als W RILLIO I = : . .
] . . ing of any control source to your personal needs; having the filter open up a bit more in the

(5 ¢ f}‘. middle range of the keyboard, for example.

T,

Selecting a Tracking Generator
Pressing the TRACK X button will show the display:

SELECT TRACK GENFROMTTO 3

re- el i ML, .

Pressing an X SELECT button from 1 to 3 will select that Tracking Generator. or pressing the
TRACK X button again will select the Tracking Generator that was selected previously.

You can switch between Tracking Generators with the X SELECT buttons, if none of the
lower display functions are underlined.

Operation
A Tracking Generator divides the control range into five sections. At each of these points,
you can define the desired output.

INPUT POINT T POINT 2 POINT 3 POINT 4 POINT 5

SWITCH MODE | |

oamooe | | | S |
o0 O O %E] O 1O

; KEYEBD 0 /5 3/ y 653
SWITCH MODE | B | | | |
e .
o O O 1O O O O
O PAGE 2 | | | | | |
@ ©©
1 2 3 4 5 b

A S e el

S
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The Tracking Generators work in two different ways. depending upon the original source:

POSITIVE ONLY ;/ if the input goes from 0 to 63 (such as keyboard or envelope) the 0 input
level appears at POINT 1. Setting the output to 0 results in 0.

.....
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...............
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Tracking
Lenerator
<Settings

Resulting Output

——
i A ] — =

POINT | POINT 2 POINT 3 POINT 4 POINT 5

TRACKING GENERATOR OUTPUIT

from a Positive input such as a KEYBOARD or ENVELOFE

’
R FS

POSITIVE /NEGATIVE ; If the input goes negative and positive (such as an LFO or Bender)
then O input level appears at POINT 3—in the middie. Setting a point to 31 results in O
output, below 31 is negative and above 31 18 positive

s Y

el — e R R R AR AR R R R e

Ll [ Tracking
R | . | Generator
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FOINT 1 POINT 2 PUINT 2 FOINT 4 POINT S

TRACKING GENERATOR OUTPUI

from a Positive/Negative input such as an LFO or BENDER

fdeas
Two hip things that can be done with Tracking Generators are:

1) With a Triangle wave from an LFO (positive /negative input) as an input, setting Points 2
and 4 towards the extremes will result in an output closer 1o a sine wave.

2) A variable control such as a Pedal or Velocity (positive inputs) can be turned into a switch
with a Tracking Generator, by setting all of the points to 0 except the highest one. Only near
the maximum input will anything other than 0 come out of the Tracking Generator. You can
patch the Pedal somewhere else in addition to the Tracking Generalor, giving you gradudl
control of one function with the full range of the pedal, while switching on a second function
only at the top of the pedal
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There are up to four Ramp Generators on each voice. Ramps are similar to the attack por-
— tion of Envelopes: when triggered they generate a control signal from U to 63, in the amount
N\ of time set by the RATE control, up to 30 seconds

Selecting a Ramp
Pressing the RAMP X button will show the display.

#

SELECT RAMP FROMITO Y

Pressing an X SELECT button from 1 to 4 will select that Ramp, or pressing the RAMP X
button again will select the Ramp that was selected previously.

You can switch between Ramps with the X SELECT buttons, if none of the lower display
functions are underlined.

Operation

Rate equals ramp time
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Not much to operate on page 1 of a Ramp Generator—just the RAMP RATE. However, the
Ramps can operate in several modes which are controlled on page 2. These are the same
options as for envelopes,
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SINGLE-MULTI / In single mode, the Ramp gets a new gate signal only if not already gated
(that i1s, already playing). Slurring notes will not generate new gates.

in multi mode, the Ramp gets a new gate whenever there is a new note. Slurred notes wilf
generate new gates in muiti mode.

EXTRIG / This triggers the Ramp from the External Trigger Input on the rear panel. which
enables the Ramp to be synchronized to external clocking sources. This is especially eftec-
tive used with the CLICK OUT of the DMX or DX Drum Machines.

LFOTRIG / This enables one of the LFOs to trigger the Ramp. to synchronize it with other
modulation functions of the Xpander. When LFOTRIG is underlined, the adjacent display
shows which LFO (including the vibrato LFO on the VIB Multi Patch page} is being used as
the trigger.

GATED ; If either EXTRIG or LFOTRIG is on, the GATED switch appears. if the GATED dis-
play is underlined, the External trigger or LFO trigger source will trigger the Ramp only # the
Ramp is gated. In other words, it will trigger only when a note is being played. Otherwise, the
Ramp will continually trigger.

The Misc page sets the name of the Single Patch. Press the button below NAME.

Naming Paiches
There are two controls for naming a patch:

CHARACTER sels which character is selected,

CURSOR sets where the character goes. The flashing cursor in the display shows the cur-
rent location

The available characters include English numbers and letters, as well as quotes, brackets
and other symbols.

L TR P T

e
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Modulation Pages

A Modulation Page exists behind every function that can be modulated. The Modulation
Pages are shown in green on the block diagram. To access a particular Modulation Page.
press the button of the function you wish to modulate (notice the "Modulation Page Select”
LED to the left of the buttons). For example, on the VCF /VCA page, touch the FREQ button
to modulate the filter frequency, touch RES to modulate the filter resonance, or touch VCAT
or VCAZ2 to modulate the volume of the VCAs. To return to the primary page, touch the PAGE
2 button, or touch any of the page select buttons to go to another page

When a tunction is being modulated, a dot will appear in the display next to the function's
name.

POSS'BLE Any of the devices labelled in the Modulation Source section can be used as a modulation.

MODULATION SOURCES ~ Theseare

LEVER 1 is usually a MIDI pitch bend lever or wheel.

LEVER 2 is usually a MIDI vibrato lever or wheel (not the vibrato itself- that's VIB).
PEDAL 1 is usually the Xpander's Pedal 1 Input.

PEDAL 2 is usually the Xpander's Pedal 2 Input.

VIB is the output of the VIB Multi Patch page.

KEYBOARD is whatever is designated as the controller for each voice: CV. MIDI Channel, or
Zone.

LAG is the output of the Lag Processor.
VELOCITY is the MIDI attack velocity signal (how fast you press down on the keys).
RELEASE VELOCITY is the MIDI release velocity signal (how fast you let go).

PRESSURE is usually the MIDI after-touch pressure signal (how hard you press on the keys
while holding them down)

ENV X will assign an Envelope Generator as an input. The display will prompt you for which
one.

LFO X will assign an LFO as an input. The display will prompt you for which one.

TRACK X will assign a Tracking Generator as an input. The display will prompt you for which
one.

RAMP X will assign a Ramp Generator as an input. The display will prompt you for which
one.

Exactly where the levers, pedals, and pressure comes from is set on the MIDI Controls page
in the Master Section.
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Adding a Modulation Source

There can be six modulation sources at ane time to each destination, one above each of the
six Page Modifier buttons. Choose the desired source in the Modulation Source section
(flashing led). The name of the selected modulation source will appear on the display above
the underline.

Remember that if you have selected an LFO, Envelope, Tracking Generator. or Ramp as a
modulation source, the X SELECT LED will prompt you to choose which one.

The amount of modulation is selected by turning the knob below the name of the source on
the display, or by pressing the button above the knob (Value X) and typing in a value (or +
and -) with the X SELECT buttons. Pressing the CLEAR button will set the amount of modu-
lation to zero.

Changing a Modulation Source

To change a modulation source, touch the button underneath the source that you which to
change. That source will become underlined, and you can now press one of the Modulation
Source buttons to change it

Removing a Modulation Source

To remove a modulation source, touch and hold the button underneath the source that you
which to delete. That source will become underlined. While holding the button, press the
CLEAR button on the in the Modulation Source section, and poof! the modulation will
disappear

Quantized Modulation
Different effects can be achieved by Quantizing the modulation. Quantizing causes semitone
steps instead of a smooth change of an Envelope, LFO, Lever, or other modulation.

To quantize a modulation, press the button under the appropriate amount display (Value X)
and press the QUANTIZE button in the X Select section, A Q" will appear in the display to
indicate quantization,

Positive /Negative Modulation
Modulation sources can be set to add ( + ) or subtract (- } from the initial value.

Multiple Modulation

A modulation source can be directed to particular destination more than once itor more
range, for example to bend notes farther than the minor sixth normally possible with MIDI
Lever 1 (see MIDI Controls in the Master Page section for more details on this particular
application.)

Note that the control of the modulation amount is exponential, so the numbers don't exaclly
add up. The higher the number, the larger the amount of change. This enables one control
to be used for a coarse range (large numbers) and an additional control used for a fine range
(small numbers).

.............

Xpander Owners Manual  Creative Input/ The Xpandec Voice



,*'I:'i
o

L

..........

Modulation Limitation

There aren't many limits to your options in the Xpander, but you should be aware that there
can be no more than 20 modulations on each voice at one time. The Xpander's computers
simply can't do any more and keep up. (We've put twice the computing power of an IBM PC
inside the Xpander, but even so it can only count so fast!)

If you try to add additional modulations, the Xpander will flash the message:

e

MAXIMUM OF 20 MODULATIONS PER VOILE

You will need to remove some modulations before you can add any more.

Note that this imitation only applies to modulations on Modulation Fages,; moculat:on sources
on Page 2 of the VCOs and VCF are not counted. Theretore you should use the Page ¢ modu
lations for presel control by the Keyboard, Lag, Vibrato, or Pitch Senc whenever possible

Unused modulations can be spotted by watching for the modulation dots next to function
names in the display

Xpander Owners Manual  Ureative input; The Xpanced Voice

PN Y Y T S Y Y Y S Y Y Y YT Y YTYTTY%YT UTYTPT" YT YT YO TTYTFYT OUOP TDT™ STTPh T TRTRT"mSOTN TYT"“ Th%" T"h\ T



‘i
2 s

Yoiceb

.l:. ’ 4 T ﬁl‘l
. .
}] e
. wE T x
wipe' .
Lo
g =L
-
4

Q4
2
5 -
-
-
]

-

:";."_..:""; I': -|-:l|'_'l|lI ) 4 AL :1-:-
f:' "':’..:}.\i ¥ 'l:rt"f: E"’r‘l :lTl-i
P G

e A iy (e S I A
2
Dutputst E E ﬂ

PAN e MJ

Y : "
RN
ia

rct § nmtimnioonooon B oannoininoinoionn :':l ITIMIIIIIIIINIITIINE ses i sneimanans
TRANOSPOOGE

CY 7 MIDI

T T T A | st R i A it A e A iyt PR g P B A e BB AR

EH.&M e

i Aum A i

.................

Jh AES ‘“ ;m..w. . A A A A A A AR A

- ot A

GATE +- :

Multi Patch / Master Page Map




@
@
@
o
®
®
@
@
@
®
@
@
@
@
®
@
|
@
@
®
| _
@
®
®
®
@
@
@
@
@
@
®
L
@
@
@
| _
|
@
|
@
@
@

44 Multi Patch Pages

44
44
45
15
45
A6
46
47
47
47
48
48
49
49
49
44
49
49
.l

graa

-,‘!
L
r ¥
L]

I' — .-
]
T T
-

L
k]

52
52
52

|
- ¥
L)

by )
i-'\.

VOLUME
PAN
TRANSPOSE
vViB

Controls
FPage 2
CV/MIDI

LZONES

Input

Lt

nvode

Splits, Doubles. and Triples
MISC

Naming Patches

L 8
T

Master Pages
MASTER MULTI PAGES
CHAIN

OCantrol Functions
M!Dl

Channel

Controls

Fnables

=>end

Resel

?";1 A ”[3
GATE
CASS

SERVICE PAGES
Voices On /O

i .
e, ol i :-r w,
L t.r r L' ! \...*F:

e

raarste.

. e




Multi Patch Pages

There are six Multi Patch pages, shown in grey on the right side of the front panel. The
desired page is accessed by pressing the page select button next to the name of the desired
page, while it Multi Patch mode,

When a Multi Patch Page is selected, the LED next to the button in the block diagram will
light and the name of the page will also appear on the "current page’™ section of the Pro-
grammer display. The functions associated with this page are displayed on the Page Modifier
displays.

VOLUME The VOLUME page is the "mixer’” of the Xpander. On this page. each voice has a volume
control (0-63) so that the balance between the voices can be adjusted and programmed Into
a Muiti Patch.

PAN This page sets the placement of each voice to the stereo mixed outputs or to the individual
outputs. A voice can be panned to one of seven positions within the stereo spread or to its
own individual output.
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Note that a voice cannot be sent to the mixed outputs and its own individual output at the
same time.

Lar' s

44  Xpander Owners Manua!  Putting It All Togother /Mulh Pateches




e ——

TRANSPOSE This page controls the relative pitch of each voice within a Multi Patch. Each voice can be
transposed up ( + ) or down { — ) up to two octaves. Each step equals a semitone. This
equals twelve sleps per octave.

VIB The VIBrato page contains one LFO that can be used tor all of the voices; for vibrato, tre-
molo, and other effects.
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