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Step 1, Calibrating the V/Oct CV OUTPUT:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot CV OUT jack to a voltmeter (positive terminallwonnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Play note C1 on the MIDI keyboard, and note theesurvoltage being output. Play note C6 on the M{B}board, and adjust trimmer TR1 so the CV ouipuabw +5v

higher than the voltage generated for note C1. Rtdy C1 again just to verify that it's voltage Imm$ changed since adjusting TR1. If it has, ntiseniew voltage and then
play note C6 again to fine tune the output to +ighér than C1. Voltage trimming should be accuvethin 1/1000th of a volt.
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Step 2, Calibrating the Scale of Oscillator A:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot WAVE A output jack to an oscilloscope (probdl ednnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Play note C1 on the MIDI keyboard, and adjust thalmscope to display 1 period of the sawtooth @&faxm across the horizontal width of the displagtéNwhere the
waveform ends, as this will be our reference whmmig the other octaves. Play note C2 on the Mi®Jdoard, and adjust trimmer TR2 until 2 periodshefwaveform are
displayed within the reference distance. Play @8en the MIDI keyboard, and adjust trimmer TR2luhperiods of the waveform are displayed witthie reference dis-
tance. Play note C4 on the MIDI keyboard, and adjimmer TR2 until 8 periods of the waveform arspthyed within the reference distance. Play ndef the MIDI
keyboard, and adjust trimmer TR2 until 16 periotithe waveform are displayed within the referenistaghce. And finally, play note C6 on the MIDI kmard, and adjust
trimmer TR2 until 32 periods of the waveform arspiiyed within the reference distance.

Now play notes C1, C2, C3, C4, C5 and C6 on the IMdEyboard, while doing so make sure that endbedé saw waveforms are lining up perfectly with anether, at
the defined reference distance.

While calibrating this control you can monitor thedio by connecting the Main Output of the XS teitfiput of your sound system if you wish to heardljustments you
make.

Alternative Method:

If you do not have access to an oscilloscope, yaldcsubstitute the oscilloscope with a digitabfnency counter. In this method you would conneetAFAVE A output
jack to the input of your frequency counter. Antesethe square waveform for WAVE A. Play note @l aote the frequency generated. Play note C2 djudtalr R2 until
the frequency is now twice that of note C1. Plaien©3 and adjust TR2 until the frequency is foorets that of note C1. Play note C4 and adjust TRiRthe frequency is
8 times that of note C1. Play note C5 and adjuR® uintil the frequency is 16 times that of note Bdd finally, play note C6 and adjust TR2 until fihequency is 32 times
that of note C1.



Step 2, Oscillator A Scale Calibration:

Playing C1 on MIDI keyboard Playing O2 IDI keyboard Playing C3 on MIDI keyboard

Playing C4 on MIDI keyboard Playing 6n MIDI keyboard Playing C6 on MIDI keyboard



Step 3, Calibrating the Octave Control of Oscillato A:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot WAVE A output jack to an oscilloscope (probdl ednnect to
the tip, ground terminal will connect to the shieftthe connector). Controls shown in red mustdidasthe settings as indicated. The control shiovgreen is the one we
will be adjusting. It may also be helpful to conhadigital tuner to the FILTER OUT jack to veriffyese octaves are in tune.

Play note C1 on the MIDI keyboard, and make sueeQRTAVE control for Oscillator A is set to its “@etting. Adjust the oscilloscope to display 1 pérof the waveform
across the horizontal width of the display. Noteevehthe waveform ends, as this will be our refezemben calibrating the other octave divisions. Nahect the OCTAVE
“1” setting for this control and adjust trimmer TR8 that 2 periods of the waveform are displayetiimithe reference distance. Select the OCTAVEs&ting for this
control and adjust TR3 so that 4 periods of theefam are displayed within the reference distaSedect the OCTAVE “3” setting for this control aadjust TR3 so that
8 periods of the waveform are displayed withintéierence distance. Select the OCTAVE “4” settimigthis control and adjust TR3 so that 16 periddbe waveform are
displayed within the reference distance. Now you rcaiate the OCTAVE control quickly through setsr@through 4, while doing so make sure that efitlsese wave-
forms are lining up perfectly with one anotherthe defined reference distance. If not, you maydrnieemake slight adjustments to TR3 so that theefams are generat-
ing perfect octaves.

While calibrating this control you can monitor thedio by connecting the Main Output of the XS teitfiput of your sound system if you wish to heardljustments you
make.

Alternative Method:

If you do not have access to an oscilloscope, yaldcsubstitute the oscilloscope with a digitabfnency counter. In this method you would conneetiFAVE A output
jack to the input of your frequency counter. Antesethe square waveform for WAVE A. Play note @dgd set the OCTAVE control for Oscillator A to i setting, and
note the frequency being generated. Select the QETA” setting and adjust TR3 until the frequensy2itimes the frequency produced by the “0” settiSglect the OC-
TAVE “2” setting and adjust TR3 until the frequenisy4 times the frequency produced by the “0” settiSelect the OCTAVE “3” setting and adjust TR3iluhe fre-
quency is 8 times the frequency produced by thestiting. Select the OCTAVE “4” setting and adjuR3 until the frequency is 16 times the frequenmydpced by the
“0” setting.



Step 3, Oscillator A Octave Calibration:

Octave control setto 0 Octave control setto 1 Octave control &ep

Octave control set to 3 Octave control set to 4



Step 4, Setting the Overall Pitch of Oscillator A:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot WAVE A output jack to a digital frequency coen{probe will
connect to the tip, ground terminal will connecthe shield of the connector). Controls shown thmaust be set to the settings as indicated.

It is essential that you set Oscillator A’s OCTA¥antrol to the “0” setting, and Oscillator A’s FINBEJNE control is set to its mid position (indicatasl “0"). Play note C1
on your MIDI keyboard and adjust trimmer TR4 uoskillator A’s frequency is 32.703 hertz.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.

Alternative Method:

If you do not have access to a digital frequenaynter, you could use a digital tuner to verify ttra pitch is indeed in tune.

Or you could audibly compare the pitch generatetthab of another audio source which is known tanbeine. Although this method may not prove to beecurate.
When using this method it is better to try and rmadte highest playable frequency.
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Step 4, Oscillator A Overall Pitch Calibration:

or

Playing note C1 on MIDI keyboard, anct&e switch set for O, tune oscillator to prod82e703 Hz



Step 5, Calibrating the Pulse Width Duration of Osdlator A's Square Wave:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot WAVE A output jack to an oscilloscope (probdl ednnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Set Oscillator A’s OCTAVE control to its “0” setjnand the WAVE A control to the Square wave sh&tey note C1 on your MIDI keyboard and adjustdkeilloscope
to display 1 period of the waveform across thezmnial width of the display. Adjust trimmer TR5 ilithe both the high and low portions of this squaave are equal in
their durations.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.

Alternative Method:
If you do not have access to an oscilloscope Histehe Main Output of the XS while adjusting TR&il the square wave produces a nice hollow sound.
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Step 5, Oscillator A Pulse Width Calibration:

Square wave with approximately a 50% duty cycle



Step 6, Calibrating the Scale of Oscillator B:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéat WAVE B output jack to an oscilloscope (probd eonnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Play note C1 on the MIDI keyboard, and adjust thaltmscope to display 1 period of the waveformoasrthe horizontal width of the display. Note whitve waveform
ends, as this will be our reference when tuningother octaves. Play note C2 on the MIDI keyboardi adjust timmer TR6 until 2 periods of the wavef are displayed
within the reference distance. Play note C3 orMH@l keyboard, and adjust trimmer TR6 until 4 pelsoof the waveform are displayed within the rafeeedistance. Play
note C4 on the MIDI keyboard, and adjust trimme6TURtil 8 periods of the waveform are displayedhimtthe reference distance. Play note C5 on thelMé&yboard, and
adjust trimmer TR6 until 16 periods of the wavefars displayed within the reference distance. fmally, play note C6 on the MIDI keyboard, and estjtrimmer TR6
until 32 periods of the waveform are displayed witthe reference distance.

Now play notes C1, C2, C3, C4, C5 and C6 on the IdEyboard, while doing so make sure that endsede¢ waveforms are lining up perfectly with onethen at the
defined reference distance.

While calibrating this control you can monitor thedio by connecting the Main Output of the XS teitfiput of your sound system if you wish to heardljustments you
make.

Alternative Method:

If you do not have access to an oscilloscope, yaldcsubstitute the oscilloscope with a digitabfnency counter. In this method you would conneetAFAVE A output
jack to the input of your frequency counter. Antesethe square waveform for WAVE A. Play note @l aote the frequency generated. Play note C2 djudtalr R6 until
the frequency is now twice that of note C1. Plaien©3 and adjust TR6 until the frequency is foorets that of note C1. Play note C4 and adjust TRibthe frequency is
8 times that of note C1. Play note C5 and adjuR6 intil the frequency is 16 times that of note £dd finally, play note C6 and adjust TR6 until fihequency is 32 times
that of note C1.



Step 6, Oscillator B Scale Calibration:

Playing C1 on MIDI keyboard Playing O2 IDI keyboard Playing C3 on MIDI keyboard

Playing C4 on MIDI keyboard Playing 6n MIDI keyboard Playing C6 on MIDI keyboard



Step 7, Calibrating the Octave Control of Oscillato B:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéat WAVE B output jack to an oscilloscope (probd eonnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated. The control shiovgreen is the one we
will be adjusting. It may also be helpful to conhadigital tuner to the FILTER OUT jack to veriftyese octaves are in tune.

Play note C1 on the MIDI keyboard, and make sueeQRTAVE control for Oscillator B is set to its “@&tting. Adjust the oscilloscope to display 1 pérof the waveform
across the horizontal width of the display. Noteevehthe waveform ends, as this will be our refezemben calibrating the other octave divisions. Nahect the OCTAVE
“1” setting for this control and adjust trimmer TR@ that 2 periods of the waveform are displayetiimithe reference distance. Select the OCTAVEs&ting for this
control and adjust TR7 so that 4 periods of theef@am are displayed within the reference distaSedect the OCTAVE “3” setting for this control aadjust TR7 so that
8 periods of the waveform are displayed withintéierence distance. Select the OCTAVE “4” settimigthis control and adjust TR7 so that 16 periddbe® waveform are
displayed within the reference distance. Selecd AVE “5” setting for this control and adjust TR® that 32 periods of the waveform are displayihimthe reference
distance. Now you can rotate the OCTAVE controtglyi through settings 0 through 5, while doing sake sure that ends of these waveforms are liningeufectly with
one another, at the defined reference distanemt/fyou may need to make slight adjustments to 3&that the waveforms are generating perfect estav

Alternative Method:

If you do not have access to an oscilloscope, yaldcsubstitute the oscilloscope with a digitabfiency counter. In this method you would conneetiFAVE A output
jack to the input of your frequency counter. Antesethe square waveform for WAVE A. Play note @dg set the OCTAVE control for Oscillator A to i setting, and
note the frequency being generated. Select the QETA” setting and adjust TR7 until the frequensy2itimes the frequency produced by the “0” settiSglect the OC-
TAVE “2” setting and adjust TR7 until the frequenisy times the frequency produced by the “0” settiSelect the OCTAVE “3” setting and adjust TRTilthe fre-
quency is 8 times the frequency produced by thestiting. Select the OCTAVE “4” setting and adjuR7 until the frequency is 16 times the frequenmydpced by the
“0” setting. Select the OCTAVE “5” setting and asljd’ R7 until the frequency is 32 times the freqyemmduced by the “0” setting.

Note: You may need to redocument the frequencyymred by the “0” OCTAVE for each new octave youlwalte, as the frequency of the “0” OCTAVE settingym
change as TR7 is adjusted.



Step 7, Oscillator B Octave Calibration:

Octave control setto 0 Octave control setto 1 Octave control &ep

Octave control set to 3 Octave control set to 4 Octave control &b



Step 8, Setting the Overall Pitch of Oscillator B:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot WAVE B output jack to a digital frequency coemfprobe will
connect to the tip, ground terminal will connecthe shield of the connector). Controls shown thmaust be set to the settings as indicated.

It is essential that you set Oscillator B's OCTAW&ntrol to the “0” setting, Oscillator B's FREQUENontrol is set to its mid position (indicated“@%), and Oscillator
A’s FINE TUNE control is set to it's mid positiomglicated as “0”). Play note C1 on your MIDI keybd@and adjust trimmer TR8 until oscillator B’s frespcy is 32.703
hertz.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.

Alternative Method:

If you do not have access to a digital frequenaynter, you could use a digital tuner to verify ttra pitch is indeed in tune.

Or you could audibly compare the pitch generatetthab of Oscillator A or another audio source whigknown to be in tune. Although this method may prove to be as
accurate. When using this method it is bettentaird match the highest playable frequency whichlsvbe note C6.
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Step 8, Oscillator B Overall Pitch Calibration:

or

Playing note C1 on MIDI keyboard, anct&e switch set for O, tune oscillator to prod82e703 Hz



Step 9, Calibrating the Pulse Width Duration of Osdlator B's Square Wave:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéat WAVE B output jack to an oscilloscope (probd eonnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Play note C1 on your MIDI keyboard and adjust thelltoscope to display 1 period of the waveformoasrthe horizontal width of the display. Adjusirtmier TR9 until
both the high and low portions of this square wareeequal in their durations.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.

Alternative Method:

If you do not have access to an oscilloscope Histehe Main Output of the XS while adjusting TR&il the square wave produces a nice hollow sound.
This method is not recommended however as it ma&y te other errors when using features in the PWD\M@ction.
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Step 9, Oscillator B Pulse Width Calibration:

Square wave with approximately a 50% duty cycle

TESTING THE PULSE WIDTH MODULATION FOR OSCILLATOR B

Using the same settings, set the PWM control fellbgkwise, and the PW MOD control to the MANUAL teg). You should see the square wave create a piudkh
similar to that shown here.



Step 10, Calibrating Oscillator B’s Triangle Wave Shape:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéat WAVE B output jack to an oscilloscope (probd eonnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Play note C1 on your MIDI keyboard and adjust theiltoscope to display 1 period of the waveformoasrthe horizontal width of the display. Adjustimer TR10 until
the Triangle waveform is vertically centered arognound. The adjust trimmer TR11 so the cornetb@friangle wave form line up to produce a ni@aaltriangle wave-
form. Once again, readjust trimmer TR10 to verlycaénter the waveform around ground, and readjiit1 until you have a nice clean triangle wave shhgt is centered
around ground.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.
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Step 10, Oscillator B Triangle Wave Shape Calibratin:

Nice symmetrical triangle waveform



Step 11, Calibrating Oscillator B's Sine Wave Shape:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéat WAVE B output jack to an oscilloscope (probd eonnect to
the tip, ground terminal will connect to the shiefdthe connector). Controls shown in red mustdidasthe settings as indicated.

Play note C1 on your MIDI keyboard and adjust theiltoscope to display 1 period of the waveformoasrthe horizontal width of the display. Adjustrtmer TR12 so that
the curvature of both the positive and negativeipos of the sine wave look the same.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.
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Step 11, Oscillator B Sine Wave Shape Calibration:

Nice symmetrical sine waveform



Step 12, Calibrating WAVE C’s Ring Modulator:
Using a 1/4” cable, connect the WAVE C output jélan oscilloscope (probe will connect to the gipgund terminal will connect to the shield of ttenector). Controls
shown in red must be set to the settings as iretic@@ontrols shown in green will need to be adplisiigring this procedure.

Set WAVE C'’s control to the “ring” setting. Adjustmmer TR13 until the display shows the minimumaaint of the sine wave signal on the oscilloscadete: you may
need to increase the vertical sensitivity of yoseilloscope for best results.

Next using another 1/4” cable, connect the WAVEUBpot jack to the AUDIO IN jack on the XS. SwitdietWAVE C control to its “ext” setting and adjuketoscillo-
scope to display 1 period of the waveform acrosshitrizontal width of the display. Now switch WAMWEs control back to the “ring” setting, and adjtréhmer TR14 so
the sine wave produced now has minimum skewingstorion, and is displaying 2 periods of the wawef in the horizontal width of the display.

While calibrating this setting you can monitor thedio by connecting the Main Output of the XS te itiput of your sound system if you wish to heardljustments you
make.
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Step 12, WAVE C Ring Modulator Calibration:

First adjust for minimum amount of signal with TR13 WAVE C when set to EXT, and WAVE B is catted  Sine wave doubling in frequency whenWEAC is in
to tAEDIO IN jack the RING setting



Step 13, Calibrating Envelope 1:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, fullysert one end into the ENV1 +/- output jack and emtithe other
end to an oscilloscope (probe will connect to theground terminal will connect to the shield bétconnector). Controls shown in red must be stte®ettings as indi-
cated. Controls shown in green will need to be stdji during this procedure.

Play and hold a note on the MIDI keyboard, as yajust the your oscilloscope settings so the lowestion of the envelope lines up with the verticahter of your oscillo-
scope screen (which should be the oscilloscopasgroeference).

Now rotate the SUSTAIN control in Envelope 1 futlipckwise. Pull the 1/4” cable out which is fullyserted into the ENV1+/- jack, and reinsert the&ab it is just mak-
ing contact with the first connection, but does clatk into place. (Note: If the cable clicks irficst position of the jack, your oscilloscope reagliwill be wrong as both the
positive and negative portions of the envelope dlisummed together.)

Again play and hold a note on the MIDI keyboard adglist trimmer TR15 until the scope trace is atubrtical center of your oscilloscope screen (Whslsould be the os-
cilloscopes ground reference).

Alternative Method:

If you do not have access to an oscilloscope, seill@or A's OCTAVE control to “0”, FINE TUNE contl to “0”, and WAVE A control to the Square waveape. Set
LEVEL A in the mixer section to its mid positiomdrotate LEVEL B and LEVEL C controls fully countglockwise. In the Oscillator Modulation Sectiat the A
AMOUNT control fully clockwise, and select the pibg polarity envelope setting for the A MOD SELECdntrol. Set the SUSTAIN control for Envelope Ilyficounter
clockwise and play a note on your MIDI keyboardsten to the pitch that is generated by Oscillatof Ben switch the A MOD SELECT control in the Oktibr modula-
tion section to the negative polarity envelopel set the SUSTAIN control for Envelope 1 fully diwdgse. Play the same note as before, as you atiR&b so both set-
tings produce the same pitch for Oscillator A.
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Step 13, Envelope 1 Calibration:

Note the lowest portion of the positive polarity When looking at the negative pibfeenvelope make
And set this as your reference sure it's lowest portilines up with your reference



Step 14, Calibrating the Filter Pitch Tracking:
Connect the MIDI Out of your MIDI keyboard to thelM In jack of the XS. Using a 1/4” cable, connéwt FILTER OUT output jack to an oscilloscope (profill con-
nect to the tip, ground terminal will connect te ghield of the connector). Controls shown in retstinbe set to the settings as indicated.

Note: When the Filter’'s RESONANCE control is turrfatly clockwise, the filter should then be seltokting creating a sine wave.

Play note C1 on the MIDI keyboard, and adjust thaltmscope to display 1 period of the waveformoasrthe horizontal width of the display. Note whitie waveform
ends, as this will be our reference when tuningotiher octaves. In general, it is best to havesthe wave signal centered around the ground mederef the oscilloscope
with the oscilloscope syncing to the ground portibthe sine wave. Play note C2 on the MIDI keylpand adjust trimmer TR16 until 2 periods of theesvave are dis-
played within the reference distance. Play note@&e MIDI keyboard, and adjust trimmer TR16 u#tperiods of the sine wave are displayed withinrference dis-
tance. Now you can toggle back and forth betweawipg notes C1 and C3 on the MIDI keyboard, whdénd so make sure that ends of the waveform aiglinp per-
fectly with one another, at the defined referenistadce.
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Step 14, Filter Pitch Tracking Calibration:

Playing note C1 on MIDI keyboard Playing note @?MIDI keyboard Playing note C3 on MIDI keyboard



Step 15, Calibrating the Filter Cutoff Range:

Using a 1/4” cable, connect the FILTER OUT out@makjto an oscilloscope (probe will connect to ibedround terminal will connect to the shield bétconnector).
Controls shown in red must be set to the settisgadicated. Controls shown in green will needéabjusted for this procedure.

Set the CUTOFF control in the Filter section to $h@’clock position. Adjust trimmer TR17 so theeiwave generated at the FILTER OUT jack has a &equof 10
hertz. Note: 10 hertz is equal to .1 seconds, 6rmiilliseconds.

Now rotate the CUTOFF control in the Filter sectfalty clockwise and verify that the highest freqag is approximately 18,000 hertz, or 18 kHz. Yoaymwish to adjust
TR17 to get the highest frequency closer to 18 ldithough at some point you will notice the trimmerlonger has any effect in increasing this fregye At that point
you should stop adjusting TR17 to allow the CUTQ@BRtrol to cover the maximum range of frequencies.
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Step 15, Filter Cutoff Range Calibration:

Cutoff frequency at the 9 O’clock position Cutoff frequency turrfedly clockwise



Step 16, Calibrating the Overdrive Noise Gate:

Using a 1/4” cable, connect the FILTER OUT out@makjto an oscilloscope (probe will connect to ipedround terminal will connect to the shield bétconnector). Con-
trols shown in red must be set to the settingsdisated. Controls shown in green will need to djested for this procedure.

Set the CUTOFF control in the Filter section ts imid position. Set the OVERDRIVE control in thétéi section fully counter clockwise. Slowly incesathe RESO-

NANCE setting until a sine wave can be seen orosifedloscope, and then while rotating the CUTOFRtaa back and forth through it's entire range,ustthe RESO-
NANCE control just slightly counter clockwise satfilter no longer self oscillates.

Now set the OVERDRIVE control in the Filter sectifutly clockwise and sweep the CUTOFF control thgbit's entire range as you adjust trimmer TR18&d no wave-
form spikes can be seen on the oscilloscope.
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Step 16, Overdrive Noise Gate Calibration:

Filter output set just below self resonance Overdrive control set judlockwise and trimmed



Step 17, Calibrating the Amplifier:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot MAIN OUT output jack to an oscilloscope (proi connect
to the tip, ground terminal will connect to theedtiof the connector). Controls shown in red messét to the settings as indicated.

For this procedure you will want to set the veltiessolution of your oscilloscope to a setting 6fi2/, or something similar.

Play a note repeatedly on your MIDI keyboard as gdjuist trimmer TR19 to eliminate all transientgad that can be seen on the oscilloscope, an@ stdpe trace is at
ground level.
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Step 17, Amplifier Calibration:

Main output adjusted for minimum transient palse



Step 18, Testing the Glide Time:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot MAIN OUT output jack to your audio system. Goig shown
in red must be set to the settings as indicatedtr@is shown in green will need to be adjustedfies procedure.

Play and hold note C1 on your MIDI keyboard, whiténg so, play and release note C2 on your MIDblkeyd. You should hear the pitch of the oscillamoothly transi-
tioning from one pitch to the other at the ratelgethe Glide Time control. When this control isrted fully counter clockwise, the oscillator shoalotuptly jump from one
pitch to the other. As this control is rotated fiartclockwise, the time it takes to go from onelpio the other will increase.



Step 19, Testing the CV IN:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot MAIN OUT output jack to your audio system. Ugsamnother
1/4” cable connect the CV IN jack to the CV OUTKa€ontrols shown in green will need to be adjudtedhis procedure.

Start with the CV TRACK control in the A B positi@nd play notes C1, C2, and C3 on your MIDI keydoalotice the pitch the oscillators are generatitgw rotate the

CV TRACK control to the ABX setting, and play not€4, C2, and C3 on your MIDI keyboard. You shoutdhthe same pitches being played in the ABX sgti;were
in the A B setting.



Step 20, Testing Oscillator A’s Fine Tune Control:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéut MAIN OUT output jack to your audio system. Goig shown
in red must be set to the settings as indicatedtr@is shown in green will need to be adjustedfies procedure.

Start with the FINE TUNE control in the O positid?lay note C2 on your MIDI keyboard and listentte pitch generated. Rotate the FINE TUNE contrlby ftlockwise

and you should the pitch of oscillator A becomgldly higher in frequency. Rotate the FINE TUNE tohfully counter clockwise and you should thechibf oscillator A
become slightly lower in frequency.



Step 21, Testing Oscillator A’s WAVE Control:

Using a 1/4” cable, connect the WAVE A jack to yascilloscope. Using another 1/4” cable connecMVE B jack to the AUDIO IN jack. Controls shown red must
be set to the settings as indicated. Controls stinwygneen will need to be adjusted for this progedu

Rotate the WAVE A control clockwise through itstsegs. You should see the waveforms displayed éndiagrams below.



Step 22, Testing Oscillator A’'s Modulation Amount:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot MAIN OUT output jack to your audio system. Ugsamnother
1/4” cable connect the LFO OUT jack to the OSC Mjagk. If you wish to view the modulated waveforrsgwanother 1/4” cable to connect the WAVE A jackdar os-
cilloscope. Controls shown in red must be set ¢osittings as indicated. Controls shown in gredimeed to be adjusted for this procedure.

Start with the A MOD SELECT switch in the EXT satji Play note C1 on your MIDI keyboard and you stidwear the pitch of oscillator A sweeping up aogvd at the

same rate the LED is blinking in the LFO sectioovhNchange the A MOD SELECT control to the LFO sgftiYou should hear the exact same effect of thdla®r pitch
sweeping up and down, with only a minor offsethte dverall pitch.

Oscillator A’s waveform will look similar to this ken being modulated by the LFO.



Step 23, Testing Oscillator B's WAVE Control:

Using a 1/4” cable, connect the WAVE B jack to yoscilloscope. Controls shown in red must be sétacsettings as indicated. Controls shown in greiémeed to be
adjusted for this procedure.

Rotate the WAVE B control clockwise through itsteggs. You should see the waveforms displayed éndiagrams below.



Step 24, Testing Oscillator B's Modulation Amount:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot MAIN OUT output jack to your audio system. Ugsamnother
1/4” cable connect the LFO OUT jack to the OSC Mjagk. If you wish to view the modulated waveforrsgwanother 1/4” cable to connect the WAVE B jackdar os-
cilloscope. Controls shown in red must be sehéosettings as indicated. Controls shown in greéémeed to be adjusted for this procedure.

Start with the B MOD SELECT switch in the EXT segti Play note C1 on your MIDI keyboard and you $tidnear the pitch of oscillator B sweeping up angvd at the

same rate the LED is blinking in the LFO sectioovihNchange the B MOD SELECT control to the LFO settiYou should hear the exact same effect of thélat®r pitch
sweeping up and down, with only a minor offsethte tverall pitch.

Oscillator B’s waveform will look similar to thisken being modulated by the LFO.



Step 25, Testing Oscillator B's ENV 1 Sweep Amount:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot MAIN OUT output jack to your audio system. tfuywish to
view the modulated waveform, use another 1/4” cédblgonnect the WAVE B jack to your oscilloscop@ontrols shown in red must be set to the settisgadicated. Con-
trols shown in green will need to be adjusted lios procedure.

Start with the B ENV 1 control rotated fully countdockwise. Play note C1 on your MIDI keyboard g should hear the pitch of oscillator B gen@igth steady tone.
Rotate the B ENV 1 control fully clockwise and yshould hear the pitch of oscillator B sweeping froigh to low as each new note is played.



Step 26, Testing Oscillator B’s Frequency Control:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéut MAIN OUT output jack to your audio system. Goig shown
in red must be set to the settings as indicatedtr@is shown in green will need to be adjustedfies procedure.

Start with the FREQUENCY control in the 0 positiéHay note C2 on your MIDI keyboard and listenhe pitch generated. Rotate the FREQUENCY contib} @llock-
wise and you should the pitch of oscillator B beeamarly 9 semitones higher in frequency than teetting. Rotate the FREQUENCY control fully courtkckwise and
you should the pitch of oscillator B become ne@rgemitones lower in frequency.



Step 27, Testing Oscillator B’s Frequency Sync:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot MAIN OUT output jack to your audio system. tfuywish to
view the modulated waveform, use another 1/4” cédblgonnect the WAVE B jack to your oscilloscop@ontrols shown in red must be set to the settisgadicated. Con-
trols shown in green will need to be adjusted lios procedure.

Start with the FREQUENCY control in the 0 positiétay note C1 on your MIDI keyboard and listentte pitch generated by oscillator B. It should gateea very nice
pure tone. Now rotate the FREQUENCY control clodeyiand you should hear the oscillator B’s fregigsnisecoming more complex and generating more haoso
When viewing the waveform on an oscilloscope yoll matice an abrupt rising or falling edge to shawvere the waveform is syncing.



Step 28, Testing the MOD W OUT:
Connect the MIDI Out of your MIDI keyboard to thedM In jack of the XS. Using a 1/4” cable, connéat MOD W OUT jack to your oscilloscope.

Move the mod wheel controller of your MIDI keybodahitough its entire range, and you should see titage at the MOD W OUT jack vary from 0 to approgiely +10
volts.



Step 29, Testing the VEL OUT:
Connect the MIDI Out of your MIDI keyboard to thedM In jack of the XS. Using a 1/4” cable, connéot VEL OUT jack to your oscilloscope.

Play notes at varying velocities (from soft to Hawd your MIDI keyboard, and you should see theag# at the VEL OUT jack vary from approximatel{o0+10 volts.



Step 30, Testing the LFO:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot LFO OUT output jack to your oscilloscope. Golst shown in
red must be set to the settings as indicated. Gigrehown in green will need to be adjusted fos griocedure.

Rotate the RATE control and check to see that #B In the LFO section is blinking at the rate satthe LFO. Note: It is normal for the LED to ndintix consistently
when the random waveform is selected for the LF@afe the WAVE control through the 4 different piosis and see that each waveform generated lokdsHe dia-
grams below. All LFO waveforms will have a range-6fto +5 volts.



Step 31, Testing the FILTER TYPE:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot FILTER OUT jack to your oscilloscope. Using tres 1/4”
cable connect the MAIN OUT jack to your audio syst€ontrols shown in red must be set to the settasgindicated. Controls shown in green will neebe adjusted for
this procedure.

Play C4 on your MIDI keyboard, and start with tledtings shown above.

Rotate the FILTER TYPE control clockwise throughsettings. You should see the waveforms displayéte diagrams below.

You can then sweep the filter's CUTOFF control tigb its full range in each filter type setting &termine if that filter type sounds correct. Ndtew type will remove
high frequencies, Band will allow only an isolatemiount of frequencies to pass, High will remove foquencies, and Notch will pass all frequenciédenboosting only
isolated frequencies. Note: In order to hear thtdicayou will need to play notes on your MIDI keylbda



Step 32, Testing the Filter Modulation Amount:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot FILTER OUT jack to your oscilloscope. Using tres 1/4”
cable connect the MAIN OUT jack to your audio systé&Jsing another 1/4” cable, connect the LFO OUk j the FILTER MOD jack. Controls shown in redshbe set
to the settings as indicated. Controls shown irigmsill need to be adjusted for this procedure.

Start with the filter's MOD SELECT control set t&XE. You should see and hear the filter’s frequeimcyeasing and decreasing at the rate of the LFgv 8Elect the LFO
setting for the MOD SELECT control. You should heaactly the same effect to the filter’s frequeriogking similar to the diagram on the left. Nowest WAV B for

the MOD SELECT control, you should see a wavefoimmilar to the middle diagram. Now select WAV C the MOD SELECT control, you should see a wavefoimi-s
lar to the diagram on the right. Note: In ordehéar the audio you will need to play notes on Y|l keyboard.

LFO or EXT setting WAV B setting WAV C setting



Step 33, Testing the Filter's ENV 1 Sweep Amount:

Connect the MIDI Out of your MIDI keyboard to thedM In jack of the XS. Using a 1/4” cable, connéot FILTER OUT jack to your oscilloscope. Using tres 1/4”
cable connect the MAIN OUT jack to your audio syst€ontrols shown in red must be set to the settasgindicated. Controls shown in green will neeble adjusted for
this procedure.

Start with the filter’'s ENV 1 control set to its @nposition. You should see and hear the filter poiy a steady sine wave tone each time a notaysg. Now rotate the
ENV 1 control in the clockwise direction. You shdwlee and hear the filter's frequency sweeping fadmgh to low pitch with each note played. Nowatetthe ENV 1
control in the counter clockwise. You should seé hear the filter's frequency sweeping from a lavhigh pitch with each note played.



Step 34, Testing the Filter's Overdrive:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot FILTER OUT jack to your oscilloscope. Using tres 1/4”
cable connect the MAIN OUT jack to your audio syst€ontrols shown in red must be set to the settasgindicated. Controls shown in green will neble adjusted for
this procedure.

Start with the filter's OVERDRIVE control set teitmid position. You should see and hear the fijteducing an overdriven saw waveform with resonasieilar to the
diagram below. When this OVERDRIVE control is tetafully counter clockwise you should see and laeelean saw waveform with resonance, with niceded edges.
When this OVERDRIVE control is rotated fully cloclse you should see and hear a very distorted verdithe saw with resonance, which will appearagehsquared up
edges to its waveform. Note: In order to hear thdi@you will need to play notes on your MIDI kewrd.



Step 35, Testing the Filter's Velocity Amount:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot LFO OUT jack to the VEL IN jack. Using anotlig#” cable

connect the MAIN OUT jack to your audio system. €ols shown in red must be set to the settingsidisated.

Play and hold a note on your MIDI keyboard, antkfigo the cutoff frequency of the filter. You skbhear the LFO wave shape sweeping the filtertsfEfrequency in-
creasing and decreasing at the rate the LFO isupiod it's waveform, as its LED flashes to indicate

Next completely remove the cable connecting the RO jack to the VEL IN jack. Play notes on yourMIkeyboard while varying how hard each note is/pth You
should notice that the harder a note is playedh@higher the velocity value received), the magh irequencies are allowed to pass through ther fil



Step 36, Testing the Amplifier's Velocity Amount:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot LFO OUT jack to the VEL IN jack. Using anotlig#” cable
connect the MAIN OUT jack to your oscilloscope. @ofs shown in red must be set to the settingsdisated.

Play notes on your MIDI keyboard, and monitor thephtude of notes generated at the MAIN OUT jackuYshould see and hear the amplitude of the wawvesfamcreas-
ing and decreasing at the rate the LFO is produtmgvaveform, as its LED flashes to indicate.



Step 37, Testing the Envelope 2 Shapes:

Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéuot LFO OUT jack to the VEL IN jack. Using anotlig#4” cable
connect the MAIN OUT jack to your oscilloscope. @ots shown in red must be set to the settingsdisated. Controls shown in green will need to teisted for this
procedure.

First check to see that the LED in the ACCENT setis blinking on and off at the same rate (althopgrhaps not the same duration) as the LFO LEDriently blinking
at. Rotate the ENV 2 SHAPE control clockwise thioitg settings as you continuously play note C3maoditor the envelope shape for each selection. shamwld see that
they are similar to the envelope shapes producétkeidiagrams below. In some cases you may neadjtst ENV 2's attack/decay or decay/release amiumiatch the
shapes below. Note: The two last envelope shapetamis will vary their shape depending on whetrarot the ACCENT LED is on or off when that nateplayed.

As an alternative method, you could unplug theeaiderted into the VEL IN jack, and instead playes with varying velocity amounts on your MIDI kmard. However
you would need to set the SENSITIVITY control te fihid position when using this method.



Step 38, Testing the GATE IN:
Using a 1/4” cable, connect the LFO OUT jack to®%TE IN jack. Check to see that the LED in the BENNDPE 1 section is blinking at the same rate ameé ths the
LFO LED is.



Step 39, Testing the GATE OUT:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable, connéot GATE OUT jack to your oscilloscope.

Play notes on your MIDI keyboard as you monitorlthesl of the GATE OUT signal. When no note is lggtayed, this GATE OUT signal should be at 0 vdlthen a
note is being played, this GATE OUT signal shouwdab approximately +14 volts.



Step 40, Testing the AMP IN:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable connduot WWAVE B jack to the AMP IN jack. Using a 1/4” dabconnect
the MAIN OUT jack to your audio system or oscillope.

Play and hold a note on your MIDI keyboard as yawnitor the MAIN OUT signal. You should see or hda saw waveform at the MAIN OUT jack. This waveifor
should have a range of approximately —4 to +4 \ait8 volts peak to peak.



Step 41, Testing the MAIN OUT:
Connect the MIDI Out of your MIDI keyboard to theM In jack of the XS. Using a 1/4” cable conneag tMAIN OUT jack to your oscilloscope. Controls shoin red
must be set to the settings as indicated. Corgtadsvn in green will need to be adjusted for thizcpdure.

Start by setting the mixer’s LEVEL B control to itsd position. Play and hold a note on your MIDykeard and monitor the level of the MAIN output.should see a
waveform with a level similar to the diagram on tft. Continue to play and hold a note while yatntthe LEVEL B control fully clockwise. You shousge a waveform
with it's level similar to the diagram on the right



Trimmer Locations Reference:

TR1 - V/Oct CV Output

TR2 - Oscillator A Scale

TR3 - Oscillator A Octave Control Scale
TR4 - Oscillator A Overall Pitch

TR6 - Oscillator B Scale

TR7 - Oscillator B Octave Control Scale
TR8 - Oscillator B Overall Pitch

TR9 - Oscillator B Pulse Width Duration
TR16 - Filter CV Tracking

TR17 - Filter Overall Frequency

Note: Trimmer locations called out on this page baradjusted without opening the unit. As thegingstare most critical for being calibrated ovéetyears. Although
there are other trimmer locations within the upibu must first disassemble the unit to gain actedsem. These hidden trimmer locations should belyecalibrated by
Future Retro or a qualified technician.

If you do not have the ability to do the procedurethis manual, please contact Future Retro taaage for us to do the procedure for you.



