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1. INTRODUCTION
Meet 0SCar
0SCar is a cosprehensive monophonic synthesiser and sequencer which offers both extensive creative
~ possibilities and instant recall of voice and sequence programses in live perforsance.

The philosophy behind the design has been to retain the fine resolution and powerful sound of analogue
synthesis in & virtually "all digital® microprocessor-based system.

The digital design eliminates the drift in parameters and the continual "setting up® required in analogue
-~ systens. Tuning is quartz crystal derived and is very stable and accurate (no need for "auto-tune®); pre-
programned voices remain exactly as they were set originally.

The use of a microprocessor allows many compler functions (many of which would not otherwise be possiblel, to
be called up at the touch of a button. Facilities like the arpeggiator, the sequencer and wavefors creation
are all built in and easy to use.

-~
The results of creative work such as voices, seguences and waveforms are all reliably retained in the systea’s
menory after switching off the mains supply. In addition they can all be saved on cassette tape, allowing an
unlimited library of sounds and sequences to be kept.

- In addition to standard synthesiser facilities OSCar offers:-

24 PRE-SET VOICES
12 PROBRAMMABLE VOICE LOCATIONS
S STANDARD WAVEFORNS INCLUDING PNM WITH INDEPENDENT RATE OSCILLATORS
5 PRE-SET SPECIAL WAVEFORMS
-~ KAVEFORN CREATION BY HARNONIC ADDITION WITH 5 STORAGE LOCATIONS
22 INDEPENDENT SEQUENCES WITH LARGE CAPACITY AND FULL EDIT FUNCTIONS
10 OF THE SEQUENCES CAN CONTAIN OTHER SEQUENCES AND VOICE CHANGES
KEYBOARD CONTROLLED LEGATO PHRASING DURING SEGUENCE WRITING
SEQUENCE NOTES CAN BE TIED
“REPEAT EVENT* COMMAND SIMPLIFIES SEQUENCE WRITING AND SAVES SPACE
- ALL PROBRAMMING IS RETAINED WHEN POWER IS SWITCHED OFF
CASSETTE STORAGE OF VOICES, SEQUENCES AND WAVEFORMS
NEW NOTE PRIORITY KEYBOARD
TOTALLY DEPENDABLE TUNING
KEYBOARD CONTROLLED TRANSPOSE AND INTERVAL
PUSHBUTTON OCTAVE CONTROL
= DUDPHONIC ASSIGNMENT FOR KEYBOARD OR SEQUENCE ACCOMPANIMENT
WIDE RANGE OF GLIDE FACILITIES
ARPESGIATOR WITH SEVERAL OPTIONS
DOUBLE FILTER WITH FREGUENCY SEPARATION CONTROL
PROGRAMMABLE FILTER DRIVE
FULLY ADJUSTABLE FILTER TRACKING
-~ WIDE RANGE OF TRIGGERING AND ENVELOPE REPEAT OPTIONS
ENVELOPE PITCH CONTROL
GATE TIME CONTROL DURING SEQUENCE PLAYBACK OR AUTONATIC ENVELOPE REPEAT
INDEPENDENT BEND AND MOD WHEELS WITH SEPARATE PROGRAMMABLE AMOUNTS
AUTOMATIC LFO MODULATION DELAY INDEPENDENT OF WHEEL MODULATION
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SPECIFICATION

YOICES:~ 24 pre-set and 12 programmabie locations
(all controls settings except voluse, tune, tempo & wheels are stored)
Control pasition "find* display aids voice editing

DCOs:- 2 with sonophonic or duophonic assignaent
WAVEFORMS: triangle, rasp, square, variable pulse and PM (controlled by 2 additional independent
LFOs) or prograspable waveforss by harmonic addition
PITCH: 5 octave settings (pushbutton selection)
Fine tune, 0SC 2 de-tune and OSC 2 octave shift
TRANSPOSE: 0SC 2 only or both using keyboard from -7 to +7 semitones
BLIDE: normal, fixed tise and avtomatic (portamento or glissando)
MIX: 0SC1/0SC2 balance, NOISE/OSC balance and filter drive/volume controls

FILTER:- two filters can be confiqured as 24 DB/OCT low pass or high pass or as 12 DB/OCT per side
bandpass with variable bandwidth
RANGE: 16Hz to 16KHz with variable "@" (two peaks)

LFO:- for filter and pitch modulation

triangle, rasp, square and random plus env 2 or keyboard routing
iE: 0.1 to 30 He

M0D. DEPTH: Fitch +/- 7 semitones, Filter +/- entire range

INTRO DELAY: O to B sec after playing new key

BEND WHEEL:- over | octave up or down (max) - programsable amount

MOD, WHEEL:- filter/pitch modulation + or -
Separate filter and pitch amount controls
Wheel modulation provides alternative LFO routing independent of the “Intro" delayed routings

ENV. BEN.1:- for VCA control - wide range ADSR with auto repeat

ENV. BEN.2:- for filter and pitch control - wide range ADSR with auto repeat
Alternatively siaplified envelope with trigger delay
Modulation can be inverted

TENPO:- additicnal clock for envelope repeats, arpeqgiator and sequencer plavback
RANGE: 6 to 1800 BPY

TRIBSER: - single, multiple, env | and/or env 2 repeat with automatic "gate time" facility and hoid
External trigger out
External trigger in with optional 1,2,3,4,6,8,12 or 16 divide

ARPEGGIATE:- up, down or up/down at tempo rate
Choice of "Hands on" or "Memory® playing style

SEQUENCER:- 22 independent sequences with up to 580 events total
Note tie and keyboard controlled legato
Repeat up to Z4 times uses only 1 extra event space
Full edit functions (step up and down, insert, delete, replace)
10 sequences can contain chains of the other 12, with optional voice changes fas weil as notes)
Single or Loop playback
Resl tise accompaniment facility

TAPE SAVE:- Cascette interface gives unlimited permanent storage of voices, waveforss and sequences
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GENERAL DESCRIPTION

What kind of synthesiser is 0SCar?
To answer this question it is best to think of it as three separate things in one case:-
1) A general purpose monophonic synthesiser with a wide range of controls for voice crestion and playing.
2) A semory unit for saving "sounds" which have been set up on the synthesiser so that they can be recalled
instantly later on.
3) A sequencer with a cosprehensive set of controle for creating and altering sequences of notes.

The Synthesiser
The synthesiser part, in many ways, is a very conventional monophonic synthesiser; inspection of the control
panel (ignoring all the push-buttons for the time being) will reveal the same basic layout that has become
almost "standard" among synthesizers of the modern compact kind which do not require the use of patch-leads to
build up a sound, Thie set of controls is very comprehensive and 03Car is a very versatile synthesiser which
can produce sounds ranging from richly susical ones to completely non-musical sound effects. The possibilities
are alpost endless and it is only by experiment that the full potential of this kind of synthesiser can be
appreciated.

The “synthesizer® can be used without even considering the memory and sequencer parts. Mhile it has a very
wide range of controls which have to be set up carefully, it has been designed with on-stage perforsance in
®ind, Transposing is controlled in precise semi-tones by means of the keyboard and tuning does not drift when
things wara up. Medulation effects can be introduced either autosatically via the *Intro® delay OR by means of
the modulation wheel. Octave selection is made by push-buttons. The arpeggiator allows instant fast arpeggic
playing which can be left to play indefinitely using the hold facility. These are just sone exampies.

In eddition to these “perforssnce” facilities, the "duo" rode allows the two oscillators to be separately
controlled by playing two keye zimultsneouely and a fairly unusual wavefors building facility allows the
oscillator waveforas to be built up harsonic by harmenic,

The Memory Unit
The second part, the memory unit, is the part which provides the *programmable* facility. It further enhances
the "stage-worthinese® of the instrusent az it allows all the hard work of setting up voices to be done before
@ performance, Up to 12 voices and 5 “built-up" waveforss can be saved in this way. If the sains is swithed
off in the neantime, the contents of the memory remains intact: it will remain the same until it is
celiberately changed.

The mepory unit also contains 24 "pre-set” voices and § "pre-set" special waveforss (in addition to the
standard ones) to choose froa. These allow the instrument to be played immediateiy without the need for any
vaice prograsaing, They are installed during manufacture and cannot be changed.

Any pre-set or programmable voice can be modified to any extent, once it has been selected, and the modified
voice can be saved (in one of the prograsmable voice locations) if required.

The Sequencer
The third part, the sequencer, would often be expected ac a separately supplied accessory which connects to
the synthesizer via control voltage and trigoer leads. Since it is built in, these connecticns need not be
considered. The sequencer is comprehensive and far exceeds the capabilities of earlier “analogue” sequencers -
in fact there can be up to 22 separate sequences stored in the instrument at the same tisme.

Any sequence cen easily be altered: notes can be changed, added or taken away anywhere in the sequence. Ten of
the 22 sequences have additional capabilities; they can contain combinations of the other 12 sequences and
voice changes, as well as normal notes and spaces. This allows cosplete musical pieces to be put together
using basic phrases that have been prepared first in such a way that the sequencer capacity (580 events) is
used economically. A "repeat event® command it also included, providing further space economy if the sequence
contains parts which are repeated.

Like the prograsssble voice settings and waveforss, sequences are not lost if the sains is switched off,
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Permanent storage of voices, waveforms and sequences
1§ the nusber of voices, sequences and waveforms that can be stored in the memory inside the instrument is not
sufficient, they can be transferred to a cassette using a low-cost cassette recorder, in order to make rooe
for more within the instrument. The information on the cassette is as persanent as any norsal cassette
recording would be; it can be loaded back into the instruaent whenever it is required (over-writing what is
already in the memory). Obviously there is no limit to the amount that can be saved this way.

How are all these things operated by just a few controls?
It nay appear at first that there are quite a lot of controle on the panel but most of them are concerned with
the formation of voices as on a non-programmable synthesiser. There are only ti “extra® push-buttons to
control the selecting and storage of voices, special waveforms and sequences and the cassette functions.

The answer to the question is that the keys of the keyboard have more than one function. Norsally, pressing a
key simply plays a note in the usual way but if it is pressed while a push-button such as "VOICE* is held
down, it is interpreted in a different way. In this example, instead of playing a note, the voice
correspanding to that key would be seiected. The keyboard is used in a very similar way to transpose the
oscillators, select sequences, waveforns and harmonics. The row of nusbers above the keyboard helps to
identify the keys when thev are used for these purposes.

In addition, some of the push-buttons themselves have more than one function, depending on what mode of
operation has been selected. For example, the "SEQUENCE EDITING" push-buttons are not only used for editing
sequences; they are also used to start and stop sequence playback, to set up the arpeggiator and to contral
cassette saving and loading.

The idea of using controls which have more than one function may seem strange at first but 0SCar is not
difficult to use. As with any synthesiser, the control layout has to be learnt but there is no need to master
ing to play. OSCar has sore facilities than most synthesisers and it is not necessary to
use all of them imsediately. In general, the simplest and most obvious functions are the easiest to use.

HOW THE MANUAL IS ARRANGED
The manual is written in such a way that anyone should be able to learn how to use the instrument effectively.
It it not really an introduction to synthesisers from square one and if you have no experience of synthesisers
at all, it may be worth reading a book on the subject first. However, it is an introduction to 0SCar from
square one and during the course of learning about the details of the instrument itself, vou may pick up
enough knowledge to use it to its full potential even if vou are not familiar with synthesisers.

1# the instrument is new to you, it is advisable to read the nest section - SETTING UF, even if connecting up
seens a trivial matter, Apart from giving information about the saine and amplifier connections, it also gives
detzils of the memory protection battery which you should be aware of.

Section 3 - STARTING TO PLAY is really for the benefit of those who are not very familiar with synthesisers,
particularly programeable ones. It is probably worth any player reading through it at least once as it is
designed to provide & basis for using the remaining sections: sose of these assuse 3 certain amount of
understanding of this kind of synthesiser. It gives step by step instructions, written in an inforsal way,
showing you how get 2 lot out of the instrusent ismediately, even if you have never used a synthesiser before.
A1l of the siaple functions ere covered and soae of the more advanced functions are introduced.

Section 4 - THE CONTROL PANEL gives a "matter of fact® description of what all the controle on the panel do.
It does not in all cases describe exactly how to use all of them but where appropriate, re‘eren:es_are nade to
other sections in the sanual where further information can be found.

Section § - TRIGGER, GATE AND ENVELOPES explains the meaning of these teras, how they work and how they are
related. The use of external triggering is explained and details of the required trigger IN and OUT
connections are given.

Sections & - 10 give full detaile of all the "special® facilities available. Some of the information given in
earlier sections is repeated here but is generally in greater detail.
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2. SETTING U

Mains Supply and Fuse
Fit a suitable plug to the mains lead, observing the standard colour code:-

BROWN is LIVE
BLUE is NEUTRAL
GREEN/YELLOW 1s EARTH (see note below about earth connections)

1f the plug contains a fuse, the usual 13 amp rating is suitable. The rating of this fuse is not critical but
it should be higher than that of the fuse in the instrument itself (2 amp or 4 amp - see below) so that if a
fault occurs, the fuse in the inttrusent is the one that blows.

The mains input is initially set for 240 volts AC (50 - &0 Hz) on European mcdels. It is possible to change it
to suit a 10-120 volt supply by means of a sisple internal wiring change on the maine transformer. If this
sodification is required, it should be carried out by a suitably qualified person and it would be advisable to
clearly mark the instrusent *110v* if there is any chance that it will be used again with a 240v supply.
PERMANENT DAMAGE MAY RESULT FROM USING AN EXCESSIVE MAINS SUPPLY VOLTAGE.

The mains on/off switch is in a saall recess in the left-hand end of the instrusent. It is an alternate action
switch - push for ON and push for OFF,

The fuse-holder in the instrument is located in a small recess next to the maine switch, It is fitted with 2 2
anp seai-delay fuse for a 240v supply or a 4 asp cemi-delay fuse for [10v. To remove it, turn the seall
cslotted part of the holder /4 turn anti-clockwise using a suitable screwdriver and tip the unit on its end so
that the fuse falls out.

1 the fuse blows, make sure that the maine input is set correctly before replacing the fuse ang
If the fuse blows & second time but the mains voltage is correct, there must be a fault within th
DO NOT MAKE ANY FURTHER ATTEMPT T USE IT until it has been repaired.

trying again.
e instrusent.

Earth Connections

In some circuastances where the asplifier and synthesiser are both earthed independently, an cbjectionable
“earth loop* mains hum signal can result. If this is a probles, try using two mains sockets which are wired
together closely (eg two sockets of the same mains adaptor or wall fitting) teo reduce the amount of Re 2
last resort, it may be found advantageous to disconnect one of the earth connections. (If a mains plug is
already fitted, check to see if the earth wire has been connected.) Probably the best one to discomnmect in
this case is the synthesiser earth; the amplifier can then act as a central earth for all instruments that are
connected to it, DO NOT LEAVE A BARE EARTH WIRE WHERE IT COULD COME INTD CONTACT WITH ANY OTHER CONNECTIONS
either inside or cutside the saine plug.

Connection to the Amplifier
The audio output is taken from the front jack socket in the recess on the right-hand side of the unit
(identified as "AUDIC" on the control panel),
For connection to an asplifier, a "mono" type of jack plug should be used and the lead should be of the usual
screened type.

The socket is of the stereo type so that high impedance headphones can be pluaged in directly to the audio
output socket for practice or setting up (without needing to change the headphone jack plug wiring). Using
high iapedance headphones (about 400 chas or higher) will give a reasonable sound level but low ispedance
headphones (E-16 ohas) will only give a very low sound level - probably not enough.

Note:- The audio signal is fairly generous and best results with an amplifier will be obtained by turning the
anplifier input sensitivity DOWN so that the 0SCar volume control can be at a fairiy high setting.
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Protection of Memory
A small re-chargeable battery is built in to keep the memory *alive® while the sains is not connected. There
is no need to be particularly concerned about it but it is just as well to know how long it will stay charged
enough to keep the contents of the mesory intact.

The mains voltage is constantly monitored so that switching off or sains failure is detected early enough for
a tontrolled shut-down to take place, leaving the memory contents safely intact. (This happens when the mains
voltage drops below about 75% of its nominal voltage.)

For EACH HOUR the instrument is actually switched on, the battery will receive enough charge for about another
30 HOURS of memory retention. When the battery is fully charged {after about 100 houre total charging tisel,
the meaory will be retzined for several months,

When the unit is new, the battery will be only partially charged and it is advisable to leave it on for 2 day
or two it it ic not going tc be used frequently. After that, a rule of thuab is ONE DAY’S USE PER MONTH should
be sutficient to prevent loss of memory. In case there is any doubt, it is always worth saving valuable
voices, sequences and waveforas on a cassette. The procedure is described in section 10 of the manual.

The life of the battery itself is several years. If semory loss is suspected after 2 few years, the battery
should be replaced. Replacing the battery is 1y sisple but it should be left to a suitably qualified
person, Any inforgation stored ir the memory will be lost when the battery is changed. Again it is recoasended
that anvthing of value is saved on a cassette fairly soon after it has been created.
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. STARTING TO FPLAY

1f 0SCar seems a bit cosplicated at first, don’t be put off. All of the basic functions are easy to use and
there is no need to master the whole thing before you start playing. By going through this section, you can
start playing right away and become familiar with many of the things that the instrusent can do.

How the Controls Work
Most of the controls on the panel are used for foraing different sounds and, to a large extent, the way they
are used is fairly "normal®. However, the controls for selecting voices, tramsposes, sequences and waveforms
require soae explanation. The main thing to get used to is the idea of using the keyboard in conjunction with
the push-buttens.

The siaplest exasple of this schese is the selection of a voice. Holding down the *VOICE® pushbutten tells the
internal systea that the next keyboard key that ic pressed is to be interpreted as & voice setting INSTEAD of
a note. The same idea applies to setting up an oscillator transpose, selecting a sequence, a special wavefors
or & hareonic.

Obviously, the keyboard is narsally used for simply playing notes and none of these special functions need
concern you if no push-buttons are held down. You can learn about each of them separately at the pace that
suits you.

Switching On
Connect up to the mains and an amplifier (or headphones) as described in SETTING UP and switch on,
Khat happens?

The centre lasp of the OCTAVE display comes on, Apart froa simply confirming that power is on, this tells you
that the middie of the five possible oscillator octave settings has been selected. The BEAT laap may be on or
flashing but it is not isportant. lemediately after switching on, the VOICE of the instrument is determined
entirely by the settings of the controls on the panel. Unless the controls are in “sensible® positions,
playing the keyboard may not produce any sound or it say produce an unpleasant sound. Turn up the voluse
control (bottoe knob in the MIX section) and try it., The situation where the voice is determined by the
control panel is referred to throughout this manual as the PANEL voice and it is normally the best way to
start creating a voice fros scratch,

Fortunately, it is not necessary to be an expert at setting up synthesiser controls to start playing
ianediately because 05Car iz a programmable svnthesiser with a eelection of pre-set voices to choose fros. For
the time being, we can ignore the possibilities of voice creation and move on to the pre-set veices.

Selecting the Pre-Set Voices.
First, make sure that the TRIGGERING switch is in the SB (single triggering) or the MULT (aultiple triggering)
position and the FUNCTION switch is in the NORM (normal) position. These switches are at the top of the
ENVELOPES AND TRIGGERING section. The reason for doing this will be explained later.

Hold down the VOICE button (directly below the volume control) without touching the keyboard. WHILE THE VOICE
BUTTON IS HELD DOWN, press C sharp identified as key number "1" on the panel directly above the kevboard and
then release both the key and the button.

Playing the keyboard now gives a bright lead sound - this is veice "1".

The PERFORMANCE controis on the left of the keyboard can be used without any further setting up:-

Turning the BEND wheel takes the note pitch up or down by 5 semi-tones. Turning the MOD wheel brings in a
small amount of fairly fast pitch MODulation., This is the way the wheels are programmed to operate in this
particular voice,

The octave setting can be changed by pressing one of the OCTAVE buttons next to the wheels. The left button
noves the octave down by one and the right button moves it up by one, Each tise one of them is pressed,
another juap takes place until the limit is reached. (Watching the OCTAVE display confirms that the octave
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setting is changing.) Selecting voice “1° put the octave to the middle setting initially; this is the way the
octave setting is programmed in this particular voice.

Using the same method as before, try out all the pre-set voices (keys { to 24), remembering to actually keep
the VOICE button down while the voice is being selected. Noticte that the initial octave setting and the effect
of the wheéls is not the same with each voice.

1f you do not seea to be getting the right response or if anything unexpected happens, question whether you
have done exactly what has been said. You can always get out of trouble by switching the instrument off and on
again and then selecting a voice againj the response to switching off and on is always the same as described
earlier.

Transposing the Oscillators.
Select voice | as before and play a few notes to satisfy yourself that it has been selected successfully. Now
hold down the INTERVAL button (second button from the left) and while it is held down, press key *7* (6 near
the centre of the keyboard) and then release the key and the button. Playing the keyboard will show that one
of the oscillators has moved up a fifth or 7 semi-tones above the other. Notice that there is an area marked
from key "=7" to key "7* as TUNE AND TRANSPOSE RANGE. Holding down the INTERVAL button and pressing any key in
this range transposes oscillator 2 by that nusber of semi-tones. (You will see that attempting to get 2
transpose outside the marked range simply haz no effect.)

Once a transpose is set up, it will remain that way until a different transpose is set. If key “0* is used,
the transpose is siaply NO semi-tones and oscillator 2 returns to the same pitch as oscillator 1. As an added
convenience, pressing the INTERVAL button and then releasing it WITHOUT PRESSING ANY KEYS has the same effect
as this; it provides a quick way of resoving an interval transpose.

In & similer way, the TUNE button (extreme left) can be used with keys in the transpose range to change the
pitch of BOTH oscillators. & transpose of both oscillators is called & “tuning transpose® since it effectively
re-tunes the whole instrument. Since both oscillators change by the same amount, the effect is less obvious
than an interval transpose, particularly if no other instrusents are being played at the tise. It iz most
useful for transposing sequences during plavback but might also be used for adjusting to inaccurately tuned
instrusents or to even zllow you avoid playing in an awkward sharp or flat key.

Notice that it ic possible to have a tuning transpose in operation and not be aware of it if there are no
other instruments being played tc provide a reference. It it easy to make sure that there is no transpose by
siaply pressing the TUNE button and then releasing it without pressing any keys - it works in the same way as
the interval transpose button.

1f required, there can be a tuning tranpose AND an interval transpose in operation at the same tise. The two
functions are quite independent. Try out a few combinations of transpose with different pre-set voices to get
familiar with thes. Notice that every time a pre-set voice is selected, both of the transposes are initially
set to "0 (except on voice 20 which has an interval transpose of 5 semi-tones) because this iz the way they
were set when the pre-set voices were created. Theoretically, there could have been transposes in any cof thes.

Modifying (Editing) Selected Voices.
At first, you may want to completely ignore most of the controls on the panel and just use the pre-set voices.
It is certainly easy to select thes and the range of voices available say be sufficient for a while. However,
you will probably not want to be limited to pregset voices for long.

When the mains was switched on, the voice of the instrument was deterained by the positions of the knobs on
the control panel. Then, pre-set voices were selected, thus ignoring the positions of the knobs. You say have
noticed that after a pre-zet voice has been selected, the octave display blinks off every second or so. The
purpose of this is to tell you that the knobs on the control panel are not in the right places te produce the
sound that you are now able to play. The fact that they are in the wrong positions would not matter at all if
you were nct interested in modifying the voice but if you do want to alter it, you should be aware of the
relationship between the knob positions and the sound which it set up,
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The sounds of the pre-set voices are clearly not related to the actual positions of knobs so you may be
wondering how they can be used in a sensible way to alter anything. By changing octave settings and by adding
transposes to the pre-set voices, you have already modified voices in & simple way. Changing these settings is
straightforward: the response is immediate regardiess of where the pre-set voice put thes.

1t is also possible to alter any of the *knob® controls after a voice has been selected. While it is not
difficult to do this, it say require some thought to keep track what is happening when they are altered.

Changing the positions of rotary switches (waveform, glide type, LFO wavefors, filter type etc.) is fairly
sigple - just turn the knob to the new position required, To try this out, select voice 1 again. This voice
uses the filter in the low pass position but say you want to change it to band pass. Find the filter TYPE knob
(top of the FILTER seclion) and turn it to the second position from the left marked BP for band pass and by
playing a few keys, you will immediately hear the difference sound that band pass filtering gives.

But what if the knob is already in the BP position?
Just turn it away froa BP (either way) then put it back to BF.

Any of the rotary switch settings can be changed this way. Try a few experiments with the other rotary
switches. Don’t worry if you get lest because you can always get back to the original pre-set voice sieply by
selecting it again in the normal way. As before, a sure way to get everthing back to "norsal” is to switch off
and on again if you feel that you have lost control. Also, don’t forget to put the TRIGGERING and FUNCTION
exitches back to the positions specified earlier (S6 or MULT and NORM respectively), or you may get soae
unexpected results after selecting a voice. It is probably better to be adventurous rather than over-tautious
because making a mistake simply doesn’t matter - especially at this stage when there is no need to worry about
accidently erasing 2 voice or & sequence.

Changing the position of any of the other knobs (attack, decay, filter frequency, de-tune etc) is slightly
different. Remember that after selecting a voice, the knobs will prabably all be in the *wrong” positions. It
would have been nice if they all turned round to the right places to show exactly how that sound had been
created, but this is obviously not possible.

However, by turning any particuler control and watching the OCTAVE display, vou can find out where the
selected voice has put it initially and then you can alter it. To try this out, select voice ! again and hold
down & key so that you hear a steady note. Turn the filter frequency knob (bottom of the FILTER section) and
watch the display,

If the knob happened to be in the right position for this voice (about 2/3 of the way round), all that will
happen it that the filter frequency will change and you will hear the brightness of the note thange. If the
knob was set to the left of this position, the display will light up on the left hand side, telling you to
turn to the right. As you turn closer to the correct positicn, mere lasps of the display will light up until
finally, they are all 1it when the correct position is reached. A few smail movesents of the knob in the right
position will cause all the lamps of the display (except the one showing the octave setting) to suddealy go
out, indicating that you nok have sanual control of filter frequency. If the knob is initially on the right
hand side of the correct position, the same thing will happen except that the display will light from the
right, telling you to turn to the left.

Notice that this special display (called the "EDIT FIND' display) only happens WHILE THE KNOB IS TURNING, It
may take 2 while to get used to it but once it is mastered, it allows you to smsothly change the sound setting
after finding out where the knob was set in the first place. To get practice with it, try altering any for
all) of the other controls.

At first, it may be better to ignore the effect that it has on the actual sound of the instrusent and just
concentrate on using the display to find out where each knob was set by the celected voice. At any point, you
can start again by sieply selecting  voice again. Once you are used to the idea of finding the knob’s
position and gaining control of it, you can go back to thinking about the sound of the voice and changing it
to suit your requiresents. In fact, this is a good way to start creating voices if you are not experienced
with synthesisers because you can modify existing voices a little at a time.
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Using the Programmable Voices
The 12 prograssable voices available from keys *-1* to "-12" have not been mentioned yet. You can try
selecting thes (using the VOICE button and a key in exactly the same way as for a pre-set voicel but there may
not be anything sensible stored in them. To get the idea of storing voices, try thisi-

Select the pre-set voire 1 and play a few keys to confira that it is there. Now press VOICE and STORE (the
button next to it) together and WHILE THEY ARE BOTH HELD DOWN press key “-12" (bottom C). Be careful not to
release the either of the buttons accidently before pressing key "-12" or the wrong thing may happen. After
key "-12" has been pressed, release both buttons and the key. Although nothing will appear to have changed,
you have now put a copy of voice I, the bright lead sound, into the programsable voice location *-12".

You could check thiz in the following way:- eelect a different voice like voice 2, the cello sound and play t
verify that it is there. Now select voice "-12" and you should get the bright lead sound. If this has not
happened, go through the procedure again from the beginning, being very careful to follow the instructions
exactly - in particular, don't accidently let the voice or store buttons go before pressing the key.

Now that you know how to store a copy of one of the pre-set voices, you can then do sosething much more
useful. Select voice ! again but this time, change it as you were doing earlier. For example, put in an
interval transpose, shift the octave setting down one octave and change the filter frequency to give 2 much
softer tone. Now store the sound setting in voice *-12" as above. This new voice can now be selected at any
tise just as easily as a3 set voice is selected, Check that it is there in the came way as before, If it
didn’t work you must have made a simple mistake but it doesn’t matter. Just try it again from the beginning
until you are happy that it works.

You could have pade any nusber of changes tc any one of the pre-set voices and stored it in any of the 12
prograsmable voice locations, You might like to try a few other experiments along the same lines and build up
a nusber of new voices, Even if the mains is switched off, if the new voice haz been stored properly, it will
stay there until vou change it by storing a new sound in the particular programsable voice. In fact, vou can
zelect one of the voices that you have stored, then rodify it and store it as yet another programsable voice.
There are nc restrictions; the simple rule to remesber is that regardless of how you arrived at it, the sound
you hear when the keyboard is plaved is the sound that will be stored, Remeaber also that it is not possible
to store anything in veices | to 24, It does no harm to try but the pre-set voices will always be the same
when they are selected.

What gets stored in a programsable veice?

The answer is the (effective) position of every control on the panel except FINE TUNE, TENPOD, the voluse
contral and the positions of the two wheels. Everything else iz stored including the octave setting and both
tranzpose settings, The same applies to the pre-set voices except that they have been set up already.

Using the Arpeggiator.
Whatever voice has been selected, bringing the arpeggiator into cperation 1s just like any other voice
sodification, To try it out, select a voice ! and then turn the FUNCTION switch to position 2 - ARP. Hold down
3 few keys and adjust TEMPO (second on the left of the FUNCTION switch) to adjust the arpeggiator speed. All
the keys that are held down will be played in sequence as long as they are held down.

Try it with a fex of the pre-set veices. As long as the FUNCTION switch is in the ARP position, the
arpeggiator will operate because this switch is only *prograssed® when a voice is selected if it is in the
NORM position. Actually, none of the pre-set voices cet the FUNCTION switch to the ARP position but if the
skitch is in that position when 3 voite is selected, it will over-ride whatever the selected vuiu_u]ls for.

1f you want to be able to celect 2 voice which automatically makes the arpeggiator work, all you have to do is
get it Working with the voice you want and then store the voice in one of the programeable voice locations.
Then, with the FUNCTION switch is in the NORM position, whenever that programsable voice is selected, the
arpeggiator will ismediately become active because it was working when the voice was stored. (Remeaber the
rule zhove - whatever sound is set up gets stored,)
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Arpeggiator Options
The way in which the arpeggiator works can be changed in two ways.

1) As you have seen, the arpegaiator only runs through the notes that are actully held down. This 1s called
the HANDS-ON mode for obvious reasons. To make this more apparent, turn the function switch to “A HOLD". This
is exactly the same as the ARP position except that HOLD operates as well to keep the note sounding
indefinitely even if the keyboard is not being played. Press a few keys and you will see that after releasing
thes, the arpeggiation stops and just one note can be heard.

Press and release the INSERT button in the SEQUENCE EDITING section. Now the arpeggiator is in the MEMORY {or
INSERT) mode. Now, as long as any one key is held down, more notes can be added to the arpeggiatien and they
will remain there even after ALL the keys are released. After that, pressing any new keys will clear the
meaory and a new set of notes can be memcrised.

To get back to the HANDS-ON (or DELETE) mode, press and release the DELETE button (next to the INSERT button).

2) You will have noticed that notes are stepped through in both directions up and down the keyboard. This can
be changed to UP only or DOWN only using the two STEP buttons in the SEQUENCE EDITING section but first, a
srall caution:-

The STEP= button iz also used to start a sequence playing. To aveid this, always keep at least one key held

down when you select the arpeggiater UP sode. All this may seem a lot to remesber but it doesn’t really mstter
if a sequence is accidently started. You can always stop it again with the <-STEP button. With this‘in mind,

try the tuo different direction sodes:-

Press and relesse the €STEP butten and the arpegiation will become DOWN only. Hold a few keys down to verify

this,

Khile holding at least one key down (to avoid sterting a sequence), press and release the STEF-» and the
arpegoiation will become UP anly.

To get back to the UP/DOMN mode, hold a key down (for the sase reason as before) and press and release both
STEP buttons together.

As you might expect by now, the choices of HANDS-ON or MEMORY and UP, DOKN or UP/DOWN that are in cperation
will also be remembered if the voice is stored for use later on. The choices that were made for the pre-set
voices are all the same:- Hands-On and Up/Down.

Different Types of Triggering
Most of the pre-set voices et the TRIGBERING switch to the MULT (MULTiple triggering) position. Multiple
triggering causes the envelope generators to operate whenever a new key is played regardiess of whether other
keys are still held down. This 15 generally the most useful setting.

It is possible to select single triggering (SG on the TRIGBERING switch); this type of triggering is comeon on
early and low-cost synthesisers and in many cases there is no alternative. Single triggering does not allow
the envelope generstors to operate if a new key is played while others are still held down. It generally seeas
& bit Iimiting after the lwury of multiple triggering but is occasionally useful.

s before, changing the type of triguering is just like any voice modification. Voice 6 is a good choice for
demonstating the effect of different types of triggering; it is a strong *plucked® sound which is highly
dependent on the envelape generators for its character,

Select voice & and play a few notes. You will find that it always sounds the sase how ever the keyboard is
plaved. Now select S5 on the triggering switch (in the usual way) and play again, Unless all the keys of the
keyboard are released before playing a note, the strength of the sound is lost. By changing the way in which
the keys are played, it is possible toc control the attack quality of the note.
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Envelope Repeats
1t is possible to make the envelope generators operate repeatedly at the rate of the TENPO clock.

Kith voice & still selected, turn the TRIGGERING switch to "RPT {*. This makes the volume envelope generator
(designated as number | envelope generator) trigger on each tempo beat. Hold a key down and you will hear part
of the attack quality of the sound occuring at a steady rate - adjust TENPO to change the rate.

Now switch TRIGGERING to "RPT 2* and hold a key down again. This time, the filter envelope generator
{designated as nusber 2) will trigger on each tempo beat and the effect is a different sort of attack quality.

Finally, skitch to "RPT 142" which makes both envelope generators trigger on each tempo beat: now the effect
ic the same as repeatedly pressing and releasing a key. It is the same because the action of pressing a key to
play a note zlways triggers both envelope generators (except with single triggering and some keys are always
held down as mention above).

Envelope repeats are useful for obtaining a regular rhythe which would be difficult to achieve directly by
playing on the keyboard. (It is also possible to synchronise the repeats with another instrusent like a drus
sachine - this is dealt with in section 5 - TRIGGER, GATE AND ENVELOPES.)

The TRIGBERING switch is similar to the FUNCTION switch in that its effective position can only be
“progranmable® if it 15 in the S6 or MULT positions. In any other position, it will over-ride whatever is
talled for when a voice is selected. Remember to turn it back to one of these positions if you want it to be
prograasmable when voices are selected.

Envelope Repeats with the Arpeggiator
You may have noticed that with many of the voices, the attack quality of the sound was lost when the
arpeggistor was used to sequence through the notes held down. This is because the arpeggiator itself does not
trigger the envelope generators. However, it is quite possible to trigger the envelope generators
automatically at the beginning of each arpeggiator note change by using the envelope repeat facility that has
just been described.

Using voice & again, bring the arpeggiator intc operation by turning the FUNCTION switch as before and try it
out. While the arpegoiator is obviously working, the strength of the sound is only apparent when new keys are
pressed.

Turn the TRIBGERING to "RPT 1" to make the voluse envelcpe generator trigger on each tempo beat. You will hear
that part of the attack guality of the sound has been restored by doing this.

Now switch to "RPT 2° to make the filter envelope generator repeat and the effect is to restore the guality of
the sound but in a different way.

Finally, switch to "RPT 142" to sake both envelopes repeat. This restores the sound to its full original
strength.

Suppose that this set-up will be wanted during & live perforsance. All you need to do is store it in one of
the programsable voice locations while it is set up. The arpeguiator and the envelope repeat function are both
in operation so that is what will be stored. If this voice is selected later with the TRIGGERING switch at S&
ar MULT and the FUNCTION switch at NORM, the envelope repeat and arpeggiator functions will imsediately cose
into operation. 4
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Duophonic playing
Selecting the duophonic mode is just as easy as bring the arpeggiator into operation. Whatever voice has been
selected, turn the FUNCTION switch to the DUD position.

To try it out, select voice §, switch to DUD and play a few notes. You will notice that if just one key is
pressed, the two oscillators will still play the same note as before but if two are pressed, the two
oscillators will play one note each. Its as simple as that. Try it with a few of the pre-set voices.
Naturally, you can store a voice when DU is in operation and when that voice is selected later on when the
FUNCTION switch is in the NORM position, DUD will operate straight away.

Simple Sequences
Although the sequencer has guite a nusber of controls and functions, it can be used in a simple wavi-

Hold down the SE@ and STORE buttons together and while they are both held down, press key “1*. This puts the
sequencer into the "editing” mode and, at the same time, selects sequence 1. Also, voice & is automatically
selected because it is the most suitable one for sequence editing.

The OCTAVE display *reverses® (ie the one which is OFF now shows which octave is selected) in order to show
that the sequence editing mode is in operation,

Press the INSERT and DELETE buttons together (in the SEQUENCE EDITING section on the panel}). This clears
whatever was stored in seguence I,

Make sure that the FUNCTION switch is in the NORM position {or you will get confusing results). Plav a few
notes to make up a sequence. If there is no response from the keyboard, read the next paragraph.

(You may be unlucky when the instrument is new. If the entire sequence space is full, playing the keyboard
will give no response. You will have to clear some other sequences first. To do this press the SEQ and STORE
buttons together and while they are down, press key 2, This selects the edit mode but this time for sequence
2, Clear this sequence as above using the INSERT and DELETE buttons together. Repeat the operation with a few
more sequences - say 3,4,5 and & - to make sure that you have cleared some sequence space and then go back to
the start of this section.)

1f vou make & mistake while loading in the sequence, you can easily clear the sequence and start again. Rest
periods can be put in by pressing the SPACE button (to the left of the keyboard) instead of a key. In the
editing mode, rest periods will be heard as “noise*; this is useful for identifying them during editing. When
yau are happy with the notes and spaces you have put in, press the two STEP buttons together. This takes the
sequencer out of the editing mode, and the sequence you have just made up is ready to play.

Prese the STEP=» button to start the sequence playing. It will play through once only. Adjust the playing
speed with the TEMPD control. If you press the button agein WHILE THE SEGUENCE IS PLAYING, it will make the
sequence repeat in an endless loop.

You will notice that any notes which were played *legato® style (keys were played without releasing the
previous key) will be played back in the same way.

Any voice can be selected in the usual way while a sequence is running. (This applies only to sequences ! to
12 - see section € for more information.)

To stop the sequence playing, press the 4-5TEP button. If the sequence is looping repeatedly, pressing this
button once will let the sequence 9o on to the end and then stop, If the sequence is playing throush just
once, pressing the button will stop the sequence immediately. If in doubt, pressing the button twice will
aluays stop the sequence dead on the second press.

If you don’t qet the right response, go back to the beginning and follow each step exactly. If the
instructions are not clear, it may help if you read Section 8 - THE SEQUENCER straight away. Alternatively,
you could leave the sequencer until you are generally more familiar with the instrument, When you are ready,
section 8 gives full details of all the sequencer functions,




- STARTING 70 PLAY - page 3-8

Sequence Accompaniment
Gince you have a sequence running successfully, all you have to do to accompany it on the keyboard is select
DU as described earlier:-

Get a sequence running in an endless loop, select a voice and then turn the FUNCTION switch ta DUD. The
sequence will then play on oscillator 2 only, leaving oscillator | free to be played froa the keyboard.
Section § - THE DUD FUNCTION gives further details of sequence accompaniment.

Special Waveforms
The two NAVEFORM rotary switches in the 0SC! and 0SC2 sections op the panel allow varicus “standard® waveforss
to be selected. Other waveforss can be selected using the two push-buttons labelled WAVEFORMS (next to the
transpose buttons). Selecting thes is just like selecting voices except that the wavefors buttons are used
instead of the voice button.
To try out some special waveforms, select voite 12 - a bright bass sound which uses a sawtooth wavefora on
oscilator 1 and a pulse waveform on oscillator 2.

While holding the OSC! button down, press key *-3'. This changes oscillator | wavefora froa sawtooth to 2
distinctive "organ' wavefors.

Now do the sase thing but using the 0SCZ button. This will change oscillator 2 from the pulse wavetora to the
organ wavefora,

To achieve the same result but more quickly, the two buttone 0SC! and OSC2 could have been held down at the
sane tine while key *-3" was pressed, thus changing both oscillators to the organ wavefora in one operation,

Using the wavefora buttons with any keys from "-3* to *-12" will bring in a different wavefors. Try thes all
to get used to what is available. The waveforas from "-3" to *-7% are fixed; they appear instantly when they
are selected. The ones froa *-8" to "-12* are built up from fundamental and harmonic sine waves and you will
notice that it takes a little time for thes to develop after they are selected.

For further information and instructions for creating waveforss, see section 9 - SPECIAL WAVEFORMS

Getting the most out of the instrument
This section should have given you a good start with 0SCar. By no means has everything been explained - the
idea was to take you through the facilities in an introductory way. The remaining sections in the manual cover
all details of the instrument, including what has been said in this section, but they are written in a more
formal and factual style. Any information that you feel is missing so far should be found somewhere in the
appropriate section.

Having been through this section, if you are still not confident about the instrusent, it may be worth reading
through the whole manual before going through this section again. It may clarify points that you did not
understand the firet tise round. If you are confident and feel that you can work the rest out for yourself,
read the whole sanual anveay - you say have missed sonething useful.

Good Luck.
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4 . THE CONTROL FPANEL

This section gives a description of all the controls on the panel. In order to convey some idea of how the
instrusent works, the descriptions are set out in groups which represent the major parts of the systes, The
control panel itself divides the instrument into blocks which are labelled 1n large letters on the panel, All
these main labels are quoted in this section with asterisks on either side in this fashion 3 ON THE PANEL 82
sc that the descriptions can readily be related to the control panel.

Where there are no calibration marks or indications on the controls, minimum settings are fully anticlockwise
and maximur settings are fully clockwise,

The descriptions which follow explain what the controls do but do not necessarily explain exactly how to use
thes to their full extent., In some cases, references are sade to other sections in the manual where further
inforsation is given. In other cases, using the controls to their full extent is up to you - this is the art
of synthesiser prograsming and playing.

THE KEYBOARD

LN N
#lthough the keyboard mav not be thought of as a ‘control® exactly, there are a few things to mote about it.
In its noreal note playing role, it is a “new note priority” keyboard. This seans that when any key is played,
it will take effect whatever keve are already held down. This is distinctly different froe the keyboards on
many eariier synthesizers where only the highest key (high note priority} or the lowest key (low note
priority) will play. While there may be sose merit in these earlier shemes for certain styles of playing,
nex note priority keyboard has a much more responsive feel. When a key goes down, it always takes effect.

The keyboard is also used extensively for functions other than note playing. The keys are numbered on the
panel from *-12° (bottos C) to "Z4" (top C) to help in identifving thes when they are used for these purposes.
A1l these special keyboard functions are described in various sections of the manual, The general scheme when
the keyboard is used for special functions is as follows:-

1) Press a control button (such as VOICE, SE@ etc.) when NO KEYS ARE HELD DOKN
2) While the control button IS STILL HELD DOWN, press the appropriate key
3) Release the key and the button (in either order)

As long as no push-buttons are held down, the keyboard simply plays notes in the normal way (with certain
obvious exceptions such as during cassette saving and loading).

THE OSCILLATORS

o R o e R e
The two oscillators are more or less identical. Their pitches are normally both controlled together, either by
the keyboard or by the sequencer together with the OCTAVE buttons and all the other controls which affect
pitch,

(The exception ic when the sequence accompaniment facility 1s being used. In this case, oscillator 2 is
effectively "disconnected® from most of the pitch influences (the keyboard, bend and pitch modulation) and is
controlled by the sequencer. Oscillator ! remains under the control of the keyboard and the other pitch
controls. See the DUD part of section 7.)
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*¥x OCTAVE %% display
The 5 LEDs (light emitting diodes) show which octave register has been selected by the OCTAVE BUTTONS in the
perforaance controls section. The centre position is the *8 ft* setting. Lower octaves are to the ieft and
higher octaves to the right. The standard footages are displayed thus:-

LED : L Rl TSI e
FT 2 32 186 B ok

Most of the tise, one of the LEDs is lit to show which octave is selected but they are used to display other
inforaation in special circunstances, When this occurs, gemerally more than one of them is lit and it is
obvious that the display is not the normal cctave indication.

The circusstances where the display is not the normal OCTAVE display are:-

-During sequence editing, the display is reversed (4 of thes are it and the one which is OFF shows which
octave is selected).

-After a pre-set or prograseable voice is selected, the octave display is noreal but it blinks off briefly
every second (approxinately) to show that at least one of the controls is not in the right position for the
selected voice.

-During voice editing when one of the continuously variable controls is being turned, the display shows where
to find its effective position of the control (the "edit find' display).

-During cassette save and load the display shows what is being saved or loaded and indicates loading errors.
~In response to many control operations, there are various blinks to confire that the function has taken
place. These blinks are not really important but it is worth looking for thee as they give a positive
indication that something has happened.

¥¥ €« OCTAVE-> %X (to the left of the keyboard)
These two push-buttons are the “performance” octave controls.

€ OCTAVE
The octave DOKN button lowere the octave setting of the oscillaters each time it is pressed until the lower
linit ic reached as indicated by the OCTAVE DISPLAY.

OCTAVE =
The octave UP button raises the octave setting of the oscillators each tise it is pressed until the upper
lisit is reached as indicated by the OCTAVE DISPLAY.

FINE TUNE
This is the norsal tuning control of the instruent. It raises or lowers the pitch of both oscillators by a=
such as 1 semitone. It is not affected when voices are selected.

(For greater shifts in tuning use the TUNE/TRANSPOSE push-button)

X% OSC1 xx 0SC2 xx

WAVEFORM rotary switches
These allow independent selection of waveforas for each oscillater,

Position
30 N triangular wave
=AY sawtooth wave
Ll gl square Wave
C I variable pulse width wave (width adjusted by *PH")
L Pulse Width Modulated wave (depth adjusted by "PH*)
& 0PN {osc 1 only) switches oscillator | off

*0sct” fosc 2 only) causes oscillator 2 to adopt the same waveform as osc |




- THE CONTROL PANEL - page 4.3

ABOUT PULSE WAVEFORMS

Variable pulse width wave and pulse width modulated wave (PWN) are similar. The wavefors is like square wave
{where each cycle of the waveform is simply high for half the time and low for the other half), except that
the high and low times are not necessarily the sase.

1f they are the same, the pulse width is 50% of the cycle. If the pulse width is very narrow - say 5% - the
cycle is high for 5% of the time and low for 95% of the time (or vice versa - it doesn’t matter); in fact the
sound of this narron pulse width is very "thin® as you might expect from the narrow appearance of the pulse.

The most interesting sounds are usually produced when something in their make-up is CHANGING and changing
pulse width is no exception. When variable pulse width wave is selected, the pulse width can be changed using
"PW" but once set, it remains the same (see PH), It will be noticed, however, that WHILE IT IS CHANGING the
sound seems to "come alive' in a very noticable way,

The PWY setting allows you to keep the change going by modulating the pulse width by a slow oscillator, thus
perpetuating the lively sound.

PW (pulse width)
This control is only active when one or both of the WAVEFORN select switch is in position 4 or § and its
function is different in each case:-

Fosition 4 - variable pulse width. PW adjusts pulse width from 50% of the cycle (ie square wavel when fully
anticiockice down to a very narrow pulse width when fullv clockwise.

Position 5 - pulse width modulation, Fi sets the ANDUNT of modulation above and below S0% pulse width, The
modulating signal is a triangular wave from an independent LFO (one for each oscillator! whose rate depends on
the note being played. The rates for the two oscillatorsare siightly different and are set to give the best
effect in nost conditions. (LFO and TEMPO rates are not involved and are free to perfors other functions.)

Each time the sodultion reaches its peak, the pulse width is the same as it would be in the variable pulse
width setting.

OCTAVE SHIFT rotary switch
Thie affects osciliator 2 only. Normally it sets the difference in octaves between the two oscillators by
shifting oscillator 2, In position "0" oscillator 2 octave is the same as oscillator i. Lower octaves are te
the left (-1 and -2) and higher octaves to the right (+1,42 and ¢3 which is not marked). Once set, the
difference in octave is maintained when the OCTAVE BUTTONS are used.

(The exception to thiz iz when the sequence accompaniment facility is being used. In this case, OCTAVE SHIFT
controls the oscillator 2 octave setting independently of the oscillator ! octave (and the OCTAVE displavi.
"0 is always the "8ft" setting.)

DETUNE
This affects oscillator 2 only. It is used to finelv adjust the difference in pitch between the two
oscillators. The range of adjustment is up to | semitone up or down. A small *dead” band in the centre allows
the zero point to be found easily,

(For greater displacements between the oscillators use the INTERVAL push-button.)

*% SEMITONE XX

TUNE/TRANSPOSE push-button
This is used in conjunction with the keyboard to alter the tuning of both oscillators in exact sesitones, To
do this hold down the TUNE/TRANSPOSE button and press any key in the marked TUNE AND TRANSPOSE RANGE  (keys
“-7* to "7"). Key "0" gives standard tuning (A=440Hz when FINE TUNE is in the centre). Using keys outside the
marked range has no effect.
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Note:- the effect of tuning to key *0" can be achieved by simply pressing TUNE/TRANSPOSE and then releasing it
without having pressed any key.

INTERVAL push-button
This operates in exactly the sase way as the TUNE/TRANSPOSE button except that only oscillator 2 is affected.
The "press and release” method of returning to "0° also applies.

(During sequence accompaniment, the INTERVAL button will still cperate. It acts as a SEQUENCE TRANSPOSE
control, leaving the tuning of the keyboard accoapaniment unaffected.)

*¥ WAVEFORMS XX

0SC 1 push-button
This is used in conjunction with the keyboard to change the waveform of oscillator i to a special wavefors.
Keys *-3* to *-7" are for pre-set special waveforms.
Keys "-8* to "~12* are for prograsmable waveforms which can be built up using the wavefors “edit® facility.
Key 0" puts oscillator | into the waveform "edit" mode.

0SC 2 push-button
The function of this is identical to that of the OSC 1 button except that oscillator 2 wavefora is changed.

These tuc buttons can be used simultaneously to select the sane waveform for both oscillators at the sase
time.

When one or both of the oscillators is in the wavefors "edit” mode, the other markings around the buttons
apply (HARMONICS, INSert, DELete and CLEAR EDIT).

See section 9 - SPECIAL WAVEFORNS for a full description of special wavefors selection, wavefors building and
storage.

XX GLIDE x*¥
TYPE (of glide) rotary switch
Position

*N* (normal) is standard portasento or smooth glide

*AUTO" allows glide only if the last key played is still down

"6LISS" (glissando) causes the glide to go in semi-tone jumps

"FIX N is normal portasento with fixed time (see note below about the fixed time option)
FIX A" is auto portamento with fixed time

*FIX B* is glissando with fixed time

o~ tn a4 ba -

Note:- The "FIX" (fixed time) settings {positions 4-4) are the same as the first 3 settings except that the
glide time over any stretch across the keyboard is always the same for any particular setting of the TINE
contral.

TIME (of glide)
Thie adjusts the rate at which the osciilator notes change in response to playing the keyboard (or sequencer).
The range of adjustment depends on the type of glide selected:-

fros *instant* to & seconds PER OCTAVE for glide types 1-3
from *instant” to | second OVER ANY NOTE SPAN for glide types types 4-6.
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SOUND MIX AND VOLUME

R A
The oscillator outputs are mixed together via the oscillator balance control. The ccillator eix is then mixed
with the output of the noise generator via the noise balance control. The level of the final mix is adjusted
by means of the filter drive control (the voluse knob is used for this) before it is fed inta the filter,

¥k MIX XX

OSC BALANCE (oscillator balance)
This is a level balance control which sets both oscillators at full level in the centre *=* position. At "1°
oscillator 2 is completely OFF and at "2" oscillator 1 is completely OFF,

NOISE BALANCE
This sets the level balance between the oscillator mix (derived from OSC BALANCE) and the noise genmerator.
Both are at full level in the centre *=* position., At "0SC* noise is completely OFF and at "NOISE" the
oscillators are completely OFF.

VOLUME
This control has 2 functions, Normally it behaves simply as a volume control. While it is being turned 1t
produces the "edit find* displav but this ic related to its second function:-

- ADJUSTING THE FILTER DRIVE -
The edit ¢ind display mentioned above is showing you where the filter drive is set. (See STARTING TO PLAY or
VOICES fer an explanation of the edit find display.)

To alter the filter drive, hold the STORE button down (as indicated by the arrow on the panel); this holds the
volume steady while filter drive is adjusted. The normal *edit find and release® function operates while you
do this. When the STORE button is released, the filter drive is locked 1n its new positicn and volume knob
resuees its normal volume setting role; the voluse will imsediately jump to the knob setting.

PITCH BEND AND MODULATION

The principal source of modulation effects is the LFO (low frequency oscillator). It can be used to modulate
tuo things - the pitch of the oscillators and the cut-off frequency of the filter. The amount of effect that
the LFO has on pitch and filter frequency is adjustable and there are two distinct waye in which these effect
can be introduced:-

1) The first way s by means of the automatic “intrc" delay. After a key has been played, modulation is S
introduced saccthly after an adjustable delay and the amount of modulation is adjustable independently of the
"wheei® amounts of modulation.

2) The second way is the classical way - by means of the MODulation wheel. On this instrument, there is the
additional convenience of independent programmable “amounts” of effect on pitch and filter frequency when the
HOD wheel i turned.

The amcunts of modulation of oscillator pitch and filter frequency from these two routings are cospletely
independent. They can be mixed together either positively or negatively (ie they can cancel each other out).

Pitch bend is a different sort of modulation effect; it simply takes the oscillator pitches up or down like 3
tuning control. The BEND wheel is the control for this effect and on this instrument, there is & programmable
bend wheel "amount® control to set the amount of pitch bend when the wheel is turned.

Firstly, the controls of the LFO itself will be described, then the "INTRO® delayed routing controls, then the
wheel routing controls,
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XX LFO *x

WAVEFORM rotary switch
This allows selection of the type of signal produced by the LFO. The positions marked KBD, ENV and R are not,
strictly speaking, LFO waveforas but they provide a convenient routing for some useful effects.

Position

1 N triangular wave

28 A santooth wave

3 e square wave - note that this wavefors only gives modulation in one direction (depending on
the settings of the various amount controls) since it is most useful for trills where you
do not want to lose the basic pitch being played.

4 SENV® (envelope) selects the filter envelope instead of an LFO waveform

SIS SKB0S (keyboard) selects the equivalent of the keyboard control voltage which would be found on
an analogue syntheseiser.This ailows the keyboard pitch tracking or filter tracking to be
altered fron their noraal settings.

[} Uit (randon) is a sample and hold of noise which is renewed at the start of every LFO cycle
and held steady until the next LFO cycle begins. Use the RATE control to change the rate
at which new randos levels occur,

RATE (of LFO)
This adjusts the frequency or rate of the LFO froa ! cycle every 30 seconds to 30 cycles per second.

INTRO
This is a time delay control. Every tise a new keyboard note is played, any modulation set up on the PITCH MOD
or ANGUNT (to filter) controls is instantly reduced to zero. The INTRO control sets the time delay before the
aodulation starts (and the rate at which it rises to the full amount). The sinisua delay is zero and the
mazinue delay is about @ seconds. Note that the type of triggering in operation (SinBle or WULTiple) will
affect the Intro function reset. i

Thie control does not have any effect on the MODulation wheel or wheel amount settings.

PITCH MOD
This sets the amount of oscillator pitch sodulation by the LFD. In the centre "0 it is zero; there is a small
*dead” band here to help in finding the zero point quickly. Clockwise rotation gives positive modulation (eg
sawtooth is rising or square wave is "up* only) and anticlockwise rotation gives negative modulation. The
maxisua modulation possible is & 7 semi-tone swing,

This control is independent of any wheel and wheel amount settings but is affected by the INTRO delay.
AMOUNT (of filter modulation)

Thiz sete the amount of filter frequency sodulation by the LFD in the sase way that PITCH MOD affects pitch
aodulation. In this case the maximum depth of modulation possible is the full range of the fiiter.

It is also independent of wheel settings but is affected by the INTRO delay.
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XX WHEELS *x%

—BEND- AMOUNT
This adjusts the extent of the pitch bend obtained from the BEND WHEEL from zero to approximately 14 semi-tones
up or down when the bend wheel is turned to its extreme (up or down).

—-MOD- PITCH AMOUNT
This adjusts the extent of the LFO pitch sodulation obtained from the NODulation WHEEL from zero to a 7 semi-
tone swing when the MOD wheel is turned to its extreame (positive or negativel.

—-MOD- FILTER AMOUNT
This adjusts the extent of the LFO filter modulation obtained from the MOD WHEEL from zerc to a swing over the
full range of the filter when the MOD wheel is turned to its extreme (positive or negativel.

THE WHEELS (to the left of the keyboard)
The wheels are the “"performance” controls for altering pitch and modulation effects while playing. They are
self-centering and in the centre position, they have no effect. Although they may not return exactly to their
centre positions after being turned, they have a small "dead” spot in the niddle to ensure that they have no
effect in the rest position.

BEND wheel
This raises or lowers the oscillator pitches to an extent programsed by BEND AMOUNT contral.

MOD (modulation) wheel
This sisulatneously controls the amcunt of LFO modulation of:-

1, PITCH pregrassed by the wheel PITCH AMOUNT
2. FILTER FREQUENCY programmed by the wheel FILTER AMOUNT

It is not affected by the INTRO delay or the alternative pitch mod. and filter amount controls. Wheel
nodulation can be mixed in with INTRD mcdulation if required.

THE FILTER

A
The filter is somewhat unique in that it is actuaily TWO FILTERS, each with 2 dB/octave cut-off siope. The
cut-off frequencies of the two filters always keep in step but they can be separated from each other by an
adjustable amount using the SEPARATION control. This facility allows the best of both the °punchy® effect of a
24 dB/ octave filter and the more “rounded® tones possible from 12 dB/octave filter (see SEPARATION).

Use of the "B" control provides all the usual effects when no separation is applied but the cosbination of
high @ settings AND separation can give a new range of sounds, particularly with BANDPASS filtering where some
distincly "vocal® effects can be obtaind.

ABOUT FILTER TRACKING

This deserves some explanation as it is often taken for granted. It is usual for the filter cut-off frequency
to “keep in tune® or track with the oscillator frequency (ie the note pitch) so that the amount of filtering
with respect to the oscillator note is kept constant. This has generally becose accepted as the most useful
way to use the filter.

There are, however many application for amounts of filter tracking ranging fros over twice the “in tune*
amount down to "negative” amounts in unusual cases. The amount of filter tracking can be changed by selecting
KBD on the LFO waveform switch and setting up an LFO filter amount. It could be done via the mod. wheel
routing but the wheel would have to be held away froa centre all the time. The direct filter ANOGUNT routing is
the best choice, with the INTRO delay set to zero.
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¥x FILTER XX
TYPE (of filtering) rotary switch

LP - lox pase. All freguencies present in the input to the filter which are below the cut-off frequency pass
through to the output. Above the cut-off frequency, the amount of signal that reaches the output depends
on ite frequency; the higher it is, the less of it gets through. If the cut-off slope is steep (24
dB/octave), the reduction in the signal is greater than it would be with 2 sore gentle slope
(12dB/octave) .
In this setting, both filters work as low pass to give a 24 dB/octave slope (when there is no
separation).

HP - high pass. This is the same in principle as the low pass setting except that frequencies above the cut-
off frequency are passed through and those below are reduced.
In this setting, both filters work as high pass again giving 24 dB/ octave (no separation).

BP - band pass. In this setting, one filter works as low pass and the othert as high pass. The combination
allows frequencies between the two cut-off frequencies to pass through. Above and below, the signal is
reduced at 12 db/octave.

The separation tontrol adjusts the width of the band. If the “0" control is turned up when separation is
applied, the resonant peaks of the two filters are not at the same frequency and this can clearly be
heard in certain circusstances.

Pozitionz 4 - & labelled as “NO TRACK" are the same as the first three positions except that the filter does
not track with oscillator 1, Note that the KBD cetting of the LFO wavefors switch can still be used to provide
adjustable filter tracking.

SEPARATION
This adjustz the difference between the two filter cut-off frequencies fros zero (fully anticlockwise! to
about 4 OCTAVES separation (fully clockeisel.
In *LP' and "HP", zero ceparation mazkes the twc filters work together as one 24 dB/octave filter. s the
separation ic increased, the effect is to decrease the cut-off slope towards 12 dB/octave.
In “BP", increasing separation increases the band width of the filter.

FREQUENCY (of cut-off)
This is the “manual” control for the cut-off frequency of the filters. The range of adjustaent is the entire
sudic spectrun (from less than 16Hz to over 16 KHz).
Eoth fiiters are changed together, maintaining any "separation” that has been set up. LFD modulation, envelope
transients and “tracking” are superimposed on thic basic setting.

@ (or resonance)
This affects the behayiour of both filters in the vicinity of their cut-off frequencies. With € set fully
anticlockwise (no resonancel, the filters behave as described above in the TYPE of filtering section,

1f the @ is high, then signals at frequencies close to the cut-off frequency are magnified to an extent that
depends on the O setting to produce a resonant effect, In the extrene (0 almost fully clockwise), the filters
actually oscillate at their cut-off frequencies, thus producing a note even if the oscillators are turned off.

The effect of a high 0 setting and modulation or envelope control of the cut-off frequency is to strongly
accentuate the changes in cut-off frewquency, For exasple triangular wave LFQ sodulation produces the fasiliar
quitarist’s WAH-WAH effect,

Since two independent filters are invalved, any separation of their cut-off frequencies produces fwo distinct
resonances - particularly with band pass filtering.

AMOUNT (of envelope filter modulation)
This sets the anount or filter frequency mudulation by the filter envelope generator (decignated as envelope
qenerator 2) fros zero to the full range of the filter in either direction. In the centre "0 position there
is 2 small “dead" band to help in finding the zero point quickly.
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The cut-off frequency sweep caused by envelope modulation can only be above or below the manually set filter
FREQUENCY for any particular setting of the amount control. It will sweep above for a positive setting
{clockwise) and below for a negative setting (anti-clockwise). The manual FREQUENCY control sust be set to a
suitable initial starting point.

THE ENVELOPE GENERATORS AND TRIGGERING FACILITIES

There are two envelope generators and they are more or less identical, Each one has four controls:- attack,
decay, sustain level and release. Envelope generator number | (the upper set of controis on the panel) is
internally connected to the "VCA" (voltage controlled amplifier) and hence controls the volume of sound.
Nuaber 2 is primarily used to control the filter cut-off frequency as the arrow on the panel suggests. It can
also be routed via the LFO waveforn switch enabling transient oscillator pitch effects if required.

The two sets of are not actually labelled "volume® and "filter" but it can be seen from the arrows pointing
towards the filter that the lower set controls the filter envelope.

There are several ways in which the envelope generators can be triggered. Norsally they are triggered by
playing the keyboard but there are a number of alternative ways including repetitive triggering by the TENPD
clock.

The operation of the envelope generators is described in more detail in section 5 - TRIGBER GATE AND ENVELOFES
and the information which foilows is restricted to basic facts about the controls themselves.

*¥ ENVELOPES AND TRIGGERING X
- VOLUME ENVELOPE BENERATOR - (number 1)

ATTACK
adjusts the tise taken for volume to rise from zero to its full level (for any given voluse controi setting),
after a trigoer has occurred and while the "gate® signal is present. The range of adjustment is from less than
1 eillisecond to over 15 seconds. The volume rises linearly (unlike the decay and release which are
exponential),

DECAY
adjusts the time taken for volume to decay from its full level (the level reached in the attack phase) down to
zero, directly after the attack has finished as long as the "gate” signal is present. The range of adjustaent
is from less than | millisecond to over &0 seconds to cosplete the full change in voluse.
1f sustain level is set above zerc, the decay will stop when the sustain level is reached, thus chortening the
decay period.

SUSTAIN LEVEL
sets the volume level at which decay stops. Thic level is maintained while 2 key is held down OR while
autosatic GATE TIME is operating fie while the “gate” signal is present).

RELEASE
adjusts the time taken for voluse to fall from the sustain level back down to zero. The range of adjustment is
from less than | millisecond to over 60 seconds to cover the full volume change (from maximus to zero). If the
release starts at less than the maximua level, the release time is correspondingly shortened.

The release starts after (all) the kevs have been released OR after automatic GATE TIME has finished - if it
is operating (ie when the "gate” signal disappears).

- FILTER ENVELOPE BENERATOR - (number 2)

The four controls have the same effect on filter frequency as those of the volume envelope generator have on
volume except for the following differences:-
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ATTACK is exponential like the decay and release and the range of adjustsent is from less than ! millisecond
to over 60 seconds.

1f SUSTAIN LEVEL is set to zero (fully anticlockwise), there is an adjustable DELAY pericd between triggering
and the start of the attack. In these circusstances, the RELEASE control is used to set the DELAY tiame instead
of having its norsal function. The range of adjustaent of the delay is froa zero to 1 second.

Note that if all keys of the keyboard are released OR if autosatic gate time finishes (ie "gate" disappears)
before the DELAY is over, the attack will not start.

- TRIGGERERING, TEMPO, BATE TIME AND FUNCTION -

TRIGGERING rotary switch
The positions of this switch that would normally be used are S6L for single trigoereing or MULT for multiple
triggering of the envelope generators. In these two positions, both envelope generators are triggered
together.

Also, in these twc positions, the TRIGGERING function is programsable. In other words when a voice is
selected, the effective position of the switch is set to whatever was programsed in the voice memory. In the
reasining four positions it iz NOT programsable; the switch position will over-ride the effective position
that the selected voice contzins. However, if a voice is stored, the position of the switch will always be
seaorised and will take effect if the voice is celected with the switch in either the 86 or the MULT position.

In the three “RPT" (repeat) positions, either or both of the envelope generators is triggered by the TENPO
clocks=

"RPT 1" the volume envelope is triggered by the TEMPC clock
*RPT 2* the filter envelope ic triggered by the TEMPD clock
*RPT 142" both envelopes are triggered by the TENPO clack

In the "EXT* position, both envelopes are triggered by external trigger pulses. Also, the TEMPO knob acts as
an EXTERNAL TRIGGER DIVIDE control as indicated above the knob. The choice of dividing factors is marked:-
1,2,3,4,6,8,12 or 16,

TEMPO
This controls the speed of repeated envelope triggering, arpeqgiation and sequence playback. The range of
adjustment ic from about 1 beat every 4 seconds to 32 beats per second.

In the fully anticlocwise position marked "EXT*, the tempo clock stops operating and the EXTERNAL TRIGGER IN
jack socket conmection becomes active. All the functions which would normally be qoverned by the tempo clock
are now operated from external trigger pulses. This is siaply an alternative way of obtaining external
triggering but without restricting the TRIGBERING switch to the "EXT* position. Obviously it prevents the use
of external trigger dividing.

1f the TRIGBERING switch is set to “EXT®, the TENPO control becomes an EXTERNAL TRIGGER DIVIDE control as
explained above,

GATE TIME
Thic control is active during envelope repeats and sequence playback. Its main purpose is to sisulate the “key
held down® time of norsal playing during sequence playback. The range of adjustment is from 30 lxl_hsamnds to
8 seconds.

BEAT lamp
comes on at each TENPO clock pulse or, if external triggering is being used, at each trigger pulse. It and
stays on during automatic GATE TINME.
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FUNCTION rotary switch

NORM {noreal) is used for normal monophonic playing. With the switch in this position, FUNCTION is
programeable (when 2 voice is selected).

ARP (arpeggiator) brings the arpeggiator into operation at any time except when a sequence is running.

g (duophonic) changes the oscillator keyboard assignment so that two notes can be played
sisultaneously. If a sequence is playing, it allows accompaniment of the sequence to be played on
the keyboard.

Positions 4 to 6 are the same as the first three positions except that an indefinite HOLD is provided WITHOUT
AFFECTING TRIGGERING. The effect of HOLD is to simulate the effect of holding down a key of the keyboard. It
would be used for exasple to leave the arpeggiator playing in the MEMORISE mode while another instrument is
being played.

In the NORN position, the effective position of this switch is prograsmable. In other words the FUNCTION can
be altered by selecting a voice. In any of the other positions, FUNCTION is NOT programmable. The actual
position of the switch over-rides voice memory settings, like the TRIGBERING switch in any positions other
than 56 or NULT. If & voice is stored. the position of the switch will always be included in the stored voice
but will only take effect if the switch is in the NORM position when the voice is selected.

See section 7 - ARPEGGIATOR, DUO & HOLD for more inforsation about this switch.

THE STORE AND RECALL AND SEQUENCE EDITING SECTIONS

A1l the functions of these remaining controls are described in detail in other sections. Mozt of the controle
have several different functions and they are all briefly listed here.

XX STORE AND RECALL XX

VOICE push-button
is used in conjunction with the keyboard to select and store voices. Its use is fully described in section 6 -
VOICES.

STORE push-button
is used in conjunction with other buttons for saving voices and waveforss and for starting 2 sequence edit,
Its use is described in the appropriate sections.
It is also used while FILTER DRIVE 15 being adjusted (see ADJUSTING FILTER DRIVE in the 83 MIX #8 section).

SEQ@ (sequence) push-button
is used in conjunction with the keyboard to select or edit sequences. See section 8 - THE SEQUENCER.

XX SEQUENCE EDITING XX

For sequencer functions, see section 8 - THE SEQUENCER
For cassette functions, see section 10 - CASSETTE SAVING AND LOADING
For arpeggiator functions, see section 7 - THE ARPEGBIATOR, DUO & HOLD

REPEAT EVENT push-button
is used in sequence edit with the keyhoard to enter repeats into sequences. It can be used on its own to jusp
to the end of the sequence being edited.
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INSERT push-button
is used during sequence editing in combination with sequence entry comsands to ADD events to the existing
sequence. It is also used with the DELETE pushbutton to clear the sequence being edited.
It is used with other buttons to set the CASSETTE SAVE/LOAD function into the *ready” state.
It is also an ARPEGGIATOR mode control, used to select the MEMORY mode.
DELETE push-button
is used during sequence editing to delete one event from the sequence OF with the INSERT button as mentioned
above,
It can be used in the CASSETTE SAVE/LOAD "ready" state to cancel items ready for saving or loading.
It is also an ARPEGGIATOR mode control, used to set the HANDS-ON mode,
€« STEP (step down) push-button

is used during sequence editing to step back through the sequence OR with
STEP-» to end the edit.

n sequence repeat, it sets playback to SINGLE.

sequence eingle playback, it STOPs the sequence.

1 the CASSETTE SAVE/LDAD "ready” state, it starts LOADING.

iz also an ARFEGGIATOR mode control, used to select direction of play.

STEF - (step up) push-button
5 used during sequence editing to step forward through the sequence OR with <=STEP to end the edit.

n sequence standby, it STARTs a sinale play of the sequence froz the beginning.

zequence single playback, it sete indefinite REPEAT playback.

5

the CASSETTE SAVE/LOAD “ready" state, it starts SAVING.

it also an ARPEGGIATOR mode control, used to select direction of play.

SPACE pushbutton (to the left of the keyboard)
iz used during sequence editing to enter rest periods into the sequence.

t can also be used when the ARPEGGIATOR i running in the MENORY mode while inserting notes into the mesory.

Except during sequence editing, pressing the cpace button triggers the envelope generators.
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S- TRIGGER, GATE AND ENVEL OFES

GENERAL EXPLANATION

In sany cases, particularly to those familiar with synthesisers, triggering and gating and their effects are
self-evident activities requiring little explanation. However, since the 0SCar has a variety of triggering
options, soae of which are novel, this section starts with an explanation of where these signals come from and
what they da.

Trigger and Gate Signals
The TRIGBER it an "instantansous® event: its purpose is to start the ATTACK phase of envelope generators and
usuzlly to make the oscillator pitches change to whatever note is demanded (whether it is a normal keyboard
note,- the next arpeggiator note or the next sequencer note).

The source of the trigger signal can be the KEYBOARD, the built in TEMPD CLOCK or an EXTERNAL source such as a
drun machine or another synthesiser (via the external trigger socket - see EXTERNAL TRIGGERING).

The GATE is an *ON or OFF* type of signal. It.determines the activity of the envelope generators after they
have been set to attack by the trigger signal. (The gate is a purely internal signal in this instrusent and it
need only be considered for the sake of understanding the systes.)

When the trigger is being produced from the KEYBOARD, the gate is "on® or “open® while ANY key ic held down.
14 the trigger it coming froe the TEMPD CLOCK (ie during sequence playback or enveispe repeats), then after
each trigger, the gate is “on® for a length of time set by the GATE TIME control. In other words BATE TIME
sinulates the effect of holding kevs down for a certain length of time, (The BEAT lamp ic lat during this
automatic gate time.!

Envelope Generators
There are tue envelope generators, One iz for controlling the voluse of sound (the upper attack - decay -
sustain level - release group on the panel). The other contrals the filter cut-off frequency.
They are almost identical in operation; after a trigger, the following sequence of events (in the order of the
control pane! layout from left to right) is started:-

ATTACK ic the rate at which the full volume for full sweep of filter freguency) is attained.
DECAY it the rate at which it falls back to sustain level.

SUSTAIN LEVEL is the level that persists as long as the gate is "on”.

RELEASE is the rate at which it falls back to zero after the gate goes "off®.

If the gate goes “cff” during the attack or decay phases of this sequence, the reiease phase starts
imnsdiately if the output of the envelope generator is below sustain level. It it is above sustain level, the
course of events depends on the settings of the decay and release rates; if the release rate is faster, then
releace takes over immediately but if the decay rate is faster, the output drops to sustain level at the decay
rate and then falls to zero at the release rate. This arrangement gives the best results in most
circusstances.

The #ilter control envelope has an extra facility:- if the sustain level is set to zero, the release function
i sacrificed for a pre-attack DELAY function (the tise between the trigger and the start of the attack
phasel. A delayed filter sweep can, for example, be used tc obtain an "echo” type of effect. The release
control is used to set the delay time.

In these circumstances, the output of the envelope generator always falls at the DECAY rate whether the gate
is on or off. If the gate goes off before the delay is over, the attack phase will not start,
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The Tempo Clock
This is an independent oscillator used specifically for producing regular trigger pulses and for timing the
arpeggiator and sequence playback. TEMPD contrals its speed {unless it is fully anticlockwise - see EXTERNAL
TRIGBERING) .
The BEAT lamp displays each pulse even if the tempo clock is not being used.

Note that if "gate time" is greater than the tespo clock period, the BEAT lamp will be lit all the tiee.

TRIGGER SELECTION
The trigger (and gate) signzls which operate the voluse envelope generator, the filter control envelope
generator and changes of note need not be fros the sace source. For example, while the keyboard is controlling
notes and the voluse envelope, the filter envelope can be triggered by the teapo clock or by an external
trigger.

The choice is made with the TRIGBERING select switch. Out of all the combinations possible (some of which
would not be practical), the most useful ones can be selected.

The norma! settings of the TRIGGERING select switch are S6 (single) or MULT (multiple) triggering.

SB both envelope generators are triggered from the keyboard every tise a key is played as long as NO
OTHER KEY IS DOWN.

MuLY sane as S5 except that the trigger occurs every time ANY key takes effect.

Use either of these positions if programmable triggering is required - see the note below.

In the remaining 4 positions, one or both of the envelope generatore ic triggered by the tempo clock or by an
external trigger. They are usually used for special effects.

RPTY {repeat envelope 1) - the volume envelope generator ic triggered on every TEMPO clock pulse as long
as a key is held down. (The filter envelope is still triggered by the keyboard and the triggering it
aultiple as defined above.)

RPT2 (repeat envelope 2) - the filter envelope generator is triggered on every TEMPD clock pulse
unconditionally. (The volume envelope is still triggered fros the keyboard and the triggering is
sultiple as defined atove.)

RPTINZ {repeat envelopes | and 2) - both envelope generators are triggered by the TEMPO clock. The effect
is a combination of *RPTL" and "RPT2" combined.

EXT both envelopes are triggered by external trigger pulses. The effect is sisilar to the "RPT142"
setting except that the function of the TENPO clock is replaced by external trigger pulses.

Nhen the voluse envelope is in a “repeat® setting (RPTI, RPTIZ, or EXT), instead of holding down a key to
keep the repeats going, the HOLD facility can be used (see section 7 - ARPEGGIATOR, DUD & HOLD for more
inforsation),

IMPORTANT NOTE:- 14 the TRIGBERING switch is in any of these four positions (repeats or external), it will not
be affected when voices are selected. Thiz allows voices to be selected without losing *special triggering
cet-ups. However, if 2 voice is STORED the position of the switch will be sesorised and will take effect when
the stored voice is selected (as long as the switch is in S6 or MULT when the voice is SELECTED).
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EXTERNAL TRIGGERING

Connections and Signal Specifications
Separate connections are provided on the interface TRIGGER/SAVE jack socket for trigger in and out. The socket
is of the STERED type:-

TRIGGER OUT comes from the RINE connection.
TRIGGER IN goes to the TIP connection.

The RING connection is noraally at O volts. A 4 millisecond duration 5 volt pulse is produced every time the
VOLUME envelope generator is triggered.

A trigger IN pulse applied to the TIP connection should be not less than 4 milliseconds duraticn and there
should be at least 30 milliseconds between the negative edge of the pulse and the positive edge of the next.
Triggering occurs on the positive edge.

Reliable triggerering can take place at over 20 beats per second.

It is also possible to trigger from an AUDIO signal such as "sync* pulses on 2 multi-track tape recorder. A
variety of different kinds of audio signal can be used eq bass drum beats, snare drus beats etc. To obtain
satisfactory results, it is worth experimenting with different signals and levels, Consider the pus:.ﬂ lity of
using burste of tone or noise from OSCar himself - the enveiope repeat facility could be used to
regular tising.) The audic level entering the trigger IN connection should be at least 2 volts R

Note:s- As TRIGBER IN is through the TIP connection, a norsal "momo” jack plug can be used if trigger out is
not required.

Using External Triggering IN
There are two waye of using trigosr pulses from an external source.

1) Direct Trigger

1t TEMPO 15 turned fully anticlockwise to the “EXT/I® position then the function of the TEMPD CLOCK is sieply
replaced by the external trigger pulses regardless of the position of the TRIGBERING celect switch. This is
the simplest way and is recossended for norma! use. It allows any of the TRIGBERING switch functions to pe
used with an external trigger.

2) Divided Trigger
To use EXTERNAL TRIBGEF DIVIDE, the TRIGGERING switch must be in the EXT position. All triggering will then be
derived from a divided down version of the inceming trigger pulses.

The TENPO contral aguires a new function in this mode. Its rotation is split into 8 equal zonmes, each giving 2
different dividing factor as shown on the panel (1,2,3,4,6,8,12,16 going in a clockwise direction). The knob
should be positioned roughly in the CENTRE of the relevant zane.

To reset the dividing function co that the NEXT external pulse will produce a trigger, press the *SEC* button
then release it. (Same az the sequencer "reset® function,)

The divide function allows, among other things, econosical use of sequencer space in set-ups where the
sequence note only needs to change on every other beat of the basic timing signal for exasple.
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VOICE CONTROL SUMMARY

Switching On
Switching the instrusent on automatically selects voice *0", the PANEL voice.
It has the same effect VOICE + key "0* as below.

Selecting Voices
Set TRIGSERING to *SE' or "MULT® and set FUNCTION to NORM" if normal prograseable response is required fer
these switches.

VOICE + key "0% selects the PANEL VOICE and sets up the following things:-

OCTAVE to 8 ft (centre LED of display)

TUNE/TRANSPOSE to "0 (A=440Hz)

INTERVAL to *0" (same semi-tone as OSC 1)

FILTER DRIVE to 2/3 (start of thickened line)

ARPEGGIATOR to UP/DONN and HANDS-ON

Oscillator Waveforms to WAVEFORM switches settings (ie they will not be
special waveforms)

(This is identical te switching instrument off/on)

VOICE then release selects the special (PANEL) voice. It is the same as selecting voice *0* or switching
on except that the "set-up” above does not take place. Instead the parameters above
are restored to what they were when the PANEL voice was last used,

VOICE + key "1" to "24" selects one of the 24 PRE-SET voices

VOICE + key "-1" to *-12" selects one of the 12 PROGRAMMABLE voices

Storing Voices
VCICE + STORE + key "-1" to *-12°
stores ali (effective) control settings (except WHEEL POSITIONS, FINE TUNE and TEMPD) in

that voice location. The previously stored voice in this location will be overwritten,
(Voices "1" to "24" cannot be re-programeed and storing in veice "0° has no effect)

Editing Selected Voices
After voice selection, the panel controle are inhibited from taking effect until they have been individually
released: -

PUSH-BUTTON functions (transpose, octave etc) respond imsediately to any changes.

ROTARY SWITCH functions (oscillator wavefore, glide tvpe, LFO wavefors etc) respond imsediately the switch is
disturbed from its present position. The TRIGSERING and FUNCTION switches will only be inhibited if theyv are
in their prograsgable positions,

CONTINUQUSLY VARTABLE CONTROLS (de-tune, whee! amounts, balance controls etc) must be turned to their
effective pocitions using the EDIT FIND displav to release them. To alter FILTER DRIVE, hold the STORE butten
down.

Creating Completely Original Sounds
Select the PANEL voice te release ALL the controls fros the inhibited state and set thes all manually.
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o . VOICES

THE SCOPE OF THE INSTRUMENT
There are several ways in which the instrument can be used to produce different sounds. The simplest way is to
use the 24 PRE-SET voices; they can be set up instantly and no special knowledge or experience is required to
use thes, Between thes, they cover a wide range of types of sound and give a good ides of the sort of
variations that are possible,

Alternatively, it is possible to select one of the PRE-SET voices and modify it. The modified pre-set voice
can then be stored in one of the 12 PROGRAMNABLE voice locations and once stored, it will be just as easy to
select as 3 pre-cet voice. Taking things a little further, the prograsmable voice that has been produced in
this way can be selected, sodified and stored again, either in a different prograsmable voice location or in
the sase one ac before (thus over-writing what is already there). In fact, you can go on modifying as auch as
you like until the sound is what you want.

Finally, you can create voices of your own from scratch. If you have no experience of synthesisers, you may
find it only too easy to get “lost" when trying to do this but rest assured that you are not the only one who
has had difficulty, The only way to learn is to persevere and get used to the instrument and what it can do.

At any time, the sound which hac been set up is *captured* precisely when it is stored in one of the 12
programmzble voice locations. It does not aatter how the scund was obtained in the first place; it could be a
sodified voice or a cospletely original one for even a cospletely un-nodified pre-set voice). Prograsaable
voices can be called up any nusber of times and will remain unchanged until they are re-prograsmed. They will
not be lost when the instrument is switched off.

A susmary of the functions discuesed in this section iz on the opposite page.

WHAT HAPPENS WHEN THE POWER IS SWITCHED ON
When the instrument i first switched on, voice "0" is automatically selected. This is the PANEL voice; it is
entirely determined by the positions of the controls on the panel. Unless the controls are in “sencible*
positions, playing the keyboard say not produce any sound at all or it may produce unpleasant sounds (don’t
forget to turn the voluse up).

In this condition, the instrument is like any NON-programssble svathesiser; all the usual controls {and more)
are available for voice foreation and you have complete freedon to experisent with a vast range of sounds,

More about the PANEL voice later.

SELECTING VOICES
Each of the 37 kevs of the keyboard has a different voice associated with it. The row of nusbers above the
kevboard is provided to help in identifying the keys.

The keys marked *1* to “24" are for the PRE-SET voices. To select one of them, hold down the VOICE button (in
the STORE AND RECALL section) and WHILE IT IS HELD DOKN, press one of these keys. Then release the key and the
voice button, The selected voice will now be ready to play.

Note that the TRIGGERING and FUNCTION switches will only be programaed when a voice is selected if they are
physically set in their “prograsmatle® positiocns:-

TRIGGERING positicned at S6 (single! or NULT (aultiple)

FUNCTION positioned at NORM (noraal)
In any other positions, the actual knob setting of the switch concerned will over-ride the settings which the
voice menory contains. The reason for this arrangement is to allow special “set-ups", such as arpeggiate with
envelope repeats, to be maintained when voices are selected.
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Keys "-1" to "-12" are for the prograssable voices; theyane selected 1n exactly the same way as pre-set
voices. If these voices have not already been prograsiwed, they may not produce 2 proper cound (as with the
panel voice when the controls are not set in sensible positions). Khen the instrument is new, it is quite
possible that none of thea will produce a u’;'iwsnunﬂ initially.

THE PANEL YOICE £]

The PANEL voice (voice *0*) is selected in \the sage way that pre-set or programsable voices are selected
except that key "0° is used, Doing this h exactly the same effect as switching the instrusent off and on
again. Either way, certain things get 'se&" automatically:-

The centre OCTAVE is selected N \

Transpose settings ge to “0* X

Filter Drive is set to about 2/3 of its I}X‘Hﬂn}bﬂl\(\xhrl of the thickened line)

The Arpeggiator mode is set to UP/DORN and HANDSSONL .o =

Wavefors select reverts to the wavefora switches (ie NOT a special waveform)

The reason for this is to set these thinge at a good starting point before any work is done to build up 2
sound, If the meaning of this automatic setting up is not clear, ignore it until you are more familiar with
the instrument,

Once the controle on the panel have been set up, veice “0° could be treated as a thirteenth prograssable
voice, Hoxever there is a slight limitation here because the automatic set-up described above takes place.
This may not be & probles in some circusstances but vou may not want the centre OCTAVE settinq or ‘zera*
transpose for example. To get over this, there ic ancther way to seiect the PANEL voice: simply press the
VOICE button and release it (without pressing any keys). It has the same effect as selecting veize *0° excep!
that the octave, transpose, arpegoistor made and wavefora selection are left as they were WHEN THE PANEL VOI
RAS LAST USED,

i3

The word (FANEL) ie written under the voite button to resind vou of this function. (Note the brackets round
the word!. Again, this can be ignored initially if it is not fully understood; you may find it useful later
on.

STORING VOICES

2 voice for use fater or ic very similar to selecting & voice except that the STORE button is used ac
well. Hold down the VCICE and STORE buttons at the sase time and while they are BOTH held down, press ane of
the keys froz "-1* to "-12", Whatever sound 15 set up at the time will be saved and can be recalied iater by
using the same nusbered key (with the voice button alone) as described in SELECTING VOICES. The settings of
TRIEGERINE and FUNCTION will aiways be stored but will only be faithfully reproduced on selecting the voice
later on if theze switches are set in their prograssable positions ac described above.

The stored sound say have been obtained by starting from scratch with the FANEL voice or by selecting a pre-
set or programsable voice and modifying it (see EDITING VOICES). Either way, the sound that gets stored ie the
sound that you can hear at the tise the storing is done.

(Rtteapting to store 2 voice in one of the PRE-SET locations (1 to 24) will simply have no effect; it is not
possible to permsnently change what is stored in these voice locations. Storing in voice *0* will also have no
effect.) vé
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EDITING VOICES
Whenever a pre-set or prograsmable voice is selected, the positions of all the controls on the panel (except
the few that are not stored as part of a voicel play no part in the celected voice. They are inhibited fros
taking effect so that the selected voice can operate properly. (In the case of TRIGBERING and FUNCTION, this
only applies if they are in the programmable positions.)

The octave display blinks about once every second to show you that at least some of the panel controls are not
in the right positions to produce the voice that has been selected.

Unfortunately, there ic no visible indication of where the controls should be to produce the sound of the
selected voice, (Ideally, they would all wind themselves round automatically to the correct pesitions every
tise 2 voice was selected to show exactly how the voice was formed in the first place - this would be
difficult to do!)

Instead, they are "inhibited” from taking effect but it is poscible to releaze thee individually from this
inhibited state so that the voice can be adjusted, control by control, until the desired sound has been
formed. If any controls happen to be in the right position corresponding to the voice just selected, they will
not be inhibited and will respond immediately to any adjustment.

Any controle that are not in the right position (the chances are that most of thes will not be), must be
released fros the inhibited ctate before adjustment can take effect. The way in which a particular control is
released depends on what type of control it is. There are three types:-

ROTARY SWITCHES:- Changing any rotary switch setting (filter TYPE, oscl or csc2 or LFO WAVEFORM, glide TYPE
etc) ic fairly straight-forwarc ac the change takes effect imsediately. As soon as the switch is disturbed,
its new position will be the active one. Note that if one of the switches is already in the position you want,
(eg you want BAND PASS filtering and the filter TYPE switch is already set to “BF®) then turn the switch
either way to release it then return it to its original position - the required one.

PUSHBUTTON CONTROLS:- eg OCTAVE, TUNE/TRANSPOSE, OSC2 INTERVAL etc. take effect immediately. The *inhibited”
condition does not really apply to these controls since they are, in effect, always "locked® in their selected
positions, Simply select what is required - it will always work.

THE REMAINING CONTROLS such as ATTACK, DECAY, WHEEL AMOUNTS, FILTER FREQUENCY etc:- A special facility is
provided to enable you to find the “effective” positions of these controls before changing them:-

-THE EDIT "FIND" DISPLAY-

Watch the OCTAVE DISFLAY while turning one of these controls, If the LEDs on the left-hand light up, this
tells you to turn clockwise to find the effective setting. Correspondingly, if they light up on the right-hand
side, it tells you to turn anti-clockwise to find the active setting, As you turn the knob TOWARDS the correct
position, more LEDs will light up until finally, ALL of them are lit when you are verv close to it. A few
snall movements of the knob when all the LEDs are lit will "release” it and the FIND display will suddenly
disappear - now the control will respond to adjustsent.

I the FIND display did not appear at all, the knob must have been in the correct position to start with.

It may seen 2 little difficult tc use at first but when you get the hang of it, it will enable you to find the
correct position very quickly. By knowing where the control was set before any adjustment is made, you are not
left in the dark about how it was used to in the voice which was selected. Also, it allows smooth changes to
be made; if the control was released imsediately it was turned, the sudden "jump® to a new setting might cause
an undesirable sound.

(This process is referred to in other sections as "EDIT FIND AND RELEASE*)

Once a control has been released in this way, the FIND display will not operate on this particular control
again until a voice is selected, Selecting a voice always inhibits the controls (except those which happen to
be in the correct physical positions for the settings which the selected voice establishes) and will cause any
"edited” settings to be lost.
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STORING THE NEWLY FORMED SOUND

At any stage in the process of editing, the new sound can be stored in one of the prograssable voice locations
using the procedure described earlier in STORING VOICES. Dont forget to do the storing operation if the sound
is required for later use; immediately a new voice is selected or the instrusent is switched off, all the
editing work done will be lost if the sound is not stored first. Also remember that storing a voice in any
particular location (*-1* to "~12") will wipe out what was there before.

Iaportant note:- When storing "edited” voices, do not falter on the voice button before the chosen
prograsssble voice key is pressed or the special (PANEL) voice mentioned earlier may accidently be selected.
In fact, selecting the PANEL or (PANEL) veice - the distinction is made by the brackets round the word -
sieply releases ALL the controls so that the entire control panel detersins the sound of the instrument. An
*edited" sound is sade up partly of settings that you have made by hand and partly of settinge that are still
inhibited. By accidently selecting (PANEL), all the inhibited settings would be lost.

Every time a voice it selected, all the controls will be inhibited again (ercept the ones that happen to be in
the right positions) and the editing procedure can be started again from the beginning.

1f ALL of thes have been released, the OCTAVE display will stop blinking. (If, by chance, all the controls had
been in exactly the right positions, the blinking would not have started.)

CREATING ORIGINAL VOICES
The meaning intended here is creating voices from scratch rather than starting with a pre-set or programmable
voice and editing it, All that i required ic to select the PANEL voice (voice "0*) and take it from there.
The special (PANEL) voice could be selected instead but it is not such a good starting point as sose of the
settings {transpose, arpegoiator mode and wavefors mode) may not be immediately obvious.

Using it this way is just like using any non-programaable svnthesiser and it obviously requires some
understanding of all the voice forsing contrals. This method is recomnended if the full potential of the
instrusent it going to be realised but it say take some practice to get used to the controls, All the usual
controls that would be expected of a non-programsable synthesiser are there.

The more unusual facilities like the wavefore building feature are sisply additional but do not have to be
understood before starting on voice creation from square one, The other sections in this manual provide all
the details required to understand all the facilities of THIS INSTRUMENT. Althouch this may not be enough for
& complete stranger to synthesicers, it is worth studying the whale manual before resorting to & book about
synthesisere or help fros an expert,

See section 10 - CASSETTE SAVING AND LOWDING for permanent storage of voices,
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P THE ARFEGGIATOR. DUO 2 HOLD

THE FUNCTION SWITCH - Manual and Programmable Operation
Although the arpeggiator, duc and hold functicns are not particularly related, they are grouped together in
this section because they are all trought intc play by meanz of the function switch. Before these three
functions are described, the ways in which the switch can be used will be explained.

I¢ the switch is in the NORMal position (fully anti-clockwise), then its "effective® position is prograsmable.
That 15 when a voice is selected, the function will be set according to how it was operating when that
particular voice was stored. If it is in ANY other position, the function will be determined by the switch
itself regardless of any changes that selecting a voice would bring about 1f the switch were in the NORM
position. (This is similar to the TRIGBERING switch which is only prograssadle in the S5 and MULT positions.)

This arrangesent allows any of the five function cosbinations - arpeggiator or duo with or without hold, or
hold by iteelf - to be maintained when voices which contain other FUNCTION settings are selected feg all of
the pre-set voices seiect the NORM positioni.

Reeesber that when a voice ic STORED, the effective switch function will alwave be included in the stored
veice. When the voice is selected 1ster on with the switch in the NORMal position, the effective switch
position AT THE TIME OF STORING will immediztely come inte play. If you dont want the arpeggiator, duo or hold
to operate initialilv when the veice is selected, don’t forget to switch FUNCTION back to NORMal before
etoring the voice.

HOLD
The three most clockwise positione of the FUNCTION switch give the saze functions as the cther three pesiticns
except that the “gate® (described in cection 5 - TRIGBER, GATE AND ENVELOPES! is kept on. It has the same
effect az holding keys down on the keybocard indefimitely.

THE ARPEGGIATOR
et the FUNCTION s to "ARP® or "A HOLD® (1f indefinite hold is required). Every key heid down will now be
plaved in ascending or descending order, depending on the particular ARPEGGIATOR MODE selected.

w

1f required, the keys played can be memorised so that the arpeqgiation continues without holding the keys
down. Four of the SEQUENCE EGITINE push-buttons have additicnal functions to set the mode of cperation. They
will only affect the mode if the arpeqgiator is actually cperating.

Speed Adjustment and Triggering
The arpeggiator speed is adjusted by the TEMPO control in the sase may that sequencer plavback and emvelcpe
repeat speeds are adjusted. If external triggering is being used, the arpeggiator speed will also be governed
by the external trigger pulses.

While it is running, the arpeggiator itself does not trigger the envelope genmerators each time the note
changes. Anv of the envelope repeat positions of the TRIGBERING switch can be used allowing the choice of
autosatic triggering of either or both envelope generators, each time the note changes. Section 5 - TRISGER,
GATE & ENVELOPES gives details of the automatic triggering options.
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Setting Direction of Pla
Direction is set by the two STEP buttons in th! SEQUENCE EDITING section:-

4STEP  (then release) sets repeated descending play (DOWN HODE).
STEP-» (then release) sets repeated ascending play (UP MODE).

€ STEP=)  (then release) sets alternate ascending/descending play (UP/DOWN MODE).
(both step buttans)

When setting the direction of play, remesber that the STEP buttons are also used for starting and stopping
sequence playback. To prevent the sequencer from starting, hold down at least one key of the keyboard while
the arpeggiator direction is being set.

Hands—-0On Mode or Memory Mode
This is set using the INSERT and DELETE buttons in the SEGUENCE EDITING section:-

DELETE (then release) sets the arpeggiator to the HANDS-ON mode.

in the Hands-On sode, the arpeggiator will only run through the keys which are actually being held down. If 2
key is released, it will not be present in the arpeggiation the next time round. (If all the keys are
releaced, the oscillators will lock onto the last arpeggiator kev that was playing. Whether this is heard or
not will depend on the envelope generator settings and whether HOLD is being used.)

This it the test mode for "live® playing as the kevboard responds directly to changes on the keyboard.

INSERT (then release! sets the arpeggiator to the MEMORY sode.

In the Mesory mode, you can continue adding more notes into the arpeggiztor mesory as long as AT LEAST ONE KEY
or the SPACE BUTTON is held down.

féter ALL keys (and the space button) have been reieased, the next key or the space button will ciear the
senory, ready for a different set of notes to put in,

Thic mode it most effective when HOLD is operating for with a very long voluse envelope release time), It
allows the instrument to carry on playing un-attended so that another instrument can be played in the
peantine. At soon as 3 different set of notes is required, they can be keyed inj this immediately clears the
previous set of notes.

The TUNE and INTERVAL transpose controls can also be used without disturbing the arpeggiator semory as long as
the transpose button is held down BEFORE the key in the transpose range is pressed.

Arpeggiation in Stored Voices
When a voice is stored, the current arpeggiator MODE selection will be stored as well as the position of the
FUNCTION switch.

Note:- the PANEL voice and all the PRE-SET voices initially set the arpeqgiator modes to UP/DONN and HANDS-ON.
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THE DUO FUNCTION

Duophonic Keyboard Playing
Set the FUNCTION select switch to *DUD* or “D HOLD® (if indefinite hold is required). Now, if two keys are
played, both notes will sound (one oscillator each).

If ALL the keys have been released, then playing one key alone will still force both oscillators to the same
note. This makes it easv to alternate between unison and harmony by keyboard control only.

Although DUO does not give truly duophonic perforsance, it broadens the potential of the instrument by
enabling keyboard controlled harmony which is not normally possible on monophonic synthesisers. However, it is
worth considering the following things.

It may not be easy to keep track of which oscillator is playing which note in the DUO mode but the rule to
remember ic that after the all keys have been released, the first key pressed *holds on® to ocsillator 1 until
that key is released.

The usual systes in palyphonic synthesisers is a certain nusber of “voice blocks® which are assigned to keys
as they are played. Normally all the voice blocks would be set to the same sound for obvious reasons but if
they were not the same, it would be hard to keep track of which key was playing which sound. Bearing this in
wind, DUD normally gives best results with both ostillators set to the sase waveform, OCTAVE SHIFT set to *0°,
INTERVAL to *0* and DETUNE nct too far from *0*. This will make the two oscillators sound the same.

The FILTER TRACKING (if it is operating) is tied to oscillater 1. Since both oscillator notes pass through the
sane filter, it is likely that a voice with a critical filter setting will not give consistent results funless
the keyboard playing style is watched carefully), Using a *NO TRACK" type of filtering will generally give &
more consistent duo response.

Sequence Accompaniment
If a sequence is running (see the next section) and the DUO function is selected, the keyboard can be played
while the sequence is running. To make this possible, the sequence is played on oscillator 2 via an additional
“basic® volume envelope, leaving oscillator | to be played through the main systea.

In these circunstances, the ONLY controls settings which affect the sequence voice are:-

0SC 2 WAVEFORM any wavefors can be selected

OCTAVE SHIFT which now becomes an INDEPENDENT octave control (*0* is the 8 ft setting)

INTERVAL which now acts as SEQUENCE TRANSPOSE

DETUNE which fine tunes the sequence (it would normally be set to *0%)

OSCILLATOR BALANCE adjusts the sequence/accospaniment balance

TENPD adjusts playback speed (it can still be used for envelope repeats on the accospaniaent).
External triggering can be used

GATE TINE extends the *basic® volume envelope sustain time

TUNE and FINE TUNE still operate on BOTH oscillatore (ie both the sequence and the accompanisent)

Note that selecting a voice still affects all these settinge (except FINE TUNE and TEMPO). This means that the
cosplete set-up for both the sequence sound and the accospaniment sound can be stored in one prograsaable
veice location.

Ac long 25 a seguence is running and the FUNCTION switch is in either of the DUD positions, the accompanisent
set-up is maintained; the keyboard and all the other controls (bend, LFO, filter, envelopes etc.) can be used
without affecting the sequence.

When the sequence stops; the normal DUC keyboard playing function is resumed.
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SEQUERNCER SUMMARY
¥%% EDITING *¥x%

Entering the Editing Mode.
SE@ + STORE + kev *1* to "12° puts selected secuence into EDITING mode at the END of the
O0R °15° to 24" existing sequence (and selects voice &)

Clearing the Selected Sequence
INSERT + DELETE togetner clears the selected sequence
(CLEAR SEQ) foet the insert button down first!

Entry Commands — any seguence
PLAYING & KEY when nc others are down enters a NORMAL NOTE
FLAYING A KEY before relessing the previous kev enters a LEGATO NOTE
STEF=» while holding down the previous kev entere @ TIED NOTE
SPACE when no other kevs are down enters a REST PERIOD (and plavs noise in editing mode)
REPEAT EVENT + kev °1® to “24" enters a REPEAT PREVIOUS EVENT bv kev nuaber -1
times (repeats piay as TOP )

Entry Commands — chain sequences only
VOICE + key *-12° to *% enters @ VOICE CHANSE (2 “dummy’ rest period identifies it in the editing model
SEC + kev *1* to *42° enters = SIMPLE SEQUENCE into the chain.

Step and Jump Commands (not entered into the seaquence)

€STEP  {then relesse) etaps back and plays one event
STEF-»  (then release) steps forward and plavs one event

{Keep exther button down for reseated stepping at TEMFD rate)
SE0 then release (RESET causes a JUNP to the START of the sequence.

REPEAT EVENT then release (JUMP TO END}  causes a JUMP to the END resdv for sore events to be entered.

Delete. Insert and Replace

DELETE renoves the event that nas just been entered or plaved
INSERT + ENTRY COMMAND  adds the event BEFORE the one just plaved usino the stec commands.
REPLACING EVENTS the event just plaved during stepping ic REPLACED by the next ENTRY cosmand.

Checking Simple Seguences Without Entering Them.
SEQ ¢+ bev *-1* to “-12° plavs pack the secuence without entering it and without chancing ecit statuz.

Ending the Edit
PRESS THE 2 STEP BUTTONS SINULTANEOUSLY (marked END EDIT) or
SELECT A DIFFERENT SEQUENCE READY TO FLAY fie SEE ¢ kev) or
START EDITING ANCTHER SEQUENCE {ie SEQ + STORE + kev)

*¥¥ PLAYBACE ¥Xxx

Norzal Plavback from the Standby Mode
SEQ + kev *1* to 12" selects a sequence in the STANDEY mode readv for olavback
Ok *15° to “24°

STEP-»  (START/REPEAT) starts a SINGLE plav or sets REPEAT 1f seguence 1s alreadv plaving
€STEP  (SINGLE/STOP) cancels REPEAT if operatino otherwise STOPS plavback immediately
SEQ then release (RESET)  RESETS the sequence to the start WITHOUT AFFECTING THE PLAYBACK STATUS.

“Immediate" Playback of the Simple Sequences
SEQ + kev "-1" to "-12° plavs one of the cisple sequences imsediately WITHOUT AFFECTING PLAYBACK STATUS.
Subsequent *immediate” plave can follow on directlv.
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8. THE SEQUENCER

INTRODUCTION
The sequencer is a comprehensive section for storing notes, spaces, chains of sequences and voice changes
which can later be played autosatically. £

22 independent sequences can exist at the same time in the sequencer memory; 2 total of 580 “event® spaces are
available to be shared between thes. Any one sequence can be up to 255 events in length. The totel space
available ay not seem particularly large if considered as 580 sisple notes but large sequences usually call
for some repetition of phrases, In fact the EFFECTIVE capacity ie many thousands of notes assuaing that &
reasonzble amount of repetition is involved.

The first 12 sequences (labelled SEQUENCES 1-12 on the panel) are restricted to notes, spaces and note or
space repeats, They should be the first choice for siaple sequences. The next 10 sequences (labelied CHAINS
15-24 on the panel) can be used in EXACTLY the same way but they can contain voice changes and any of the
sequences in the 1-12 group as well as notes and spaces IN ANY ORDER OR COMBINATION,

Notes within sequences can be extended (tied) over any number of beats such that no envelope trigger occurs
between then. Similarly notes can be carried gver to the next with no triggers in between (legato phrasing).

To create seq it is neceseary to enter a special SEQUENCE EDITING mode in which you have cospiete
freedos to creste, examine and change the selected sequence but vou cannot accidently alter or erase any
hers, In the editing mode, “events" can be deleted, replaced or inserted until the individual seguence
inue {25%) or the total storage spsce (5800 it reached, If space runs out, another sequence must be
tened or
SAVING AND LOAI
During editing, 2ny of the sisple sequences (1-12) can be plaved to reamind you what is there.
the sslected sequence editing made,

ut leaving

For convenience. @ suitable voice for sequence editing (voice &) 15 autosaticaily selected when editing is
started and the OCTAVE DISPLAY reverzes (ie octave is indicated by the LED which e OFF) as & reminder that
you are in the editing mode.

Note that the use of the STORE button for sequence editing iz slightly different from ste use in storing
voices or waveforme. The acticn of "storing” a sequence actually takes place WHILE it is being edited; it is
not 2 separate operation which has to be done after editing.

Cnce sequences have been created, they will resain in the sequencer memory even if the mains ic switched off.
The only way to change thes is to edit thea individually. Any sequence can be selected instantly, ready to
play. Playback speed is governed by the internal TENPO clock or by external trigger pulses (fros a drum
machine for example). If required, the external trigger pulses can be divided down by various factors to make
the best use of sequencer event space in circuastances where the basic external triggering rate is a multiple
of the required sequencer playing rate (see section § - TRIGGER, GATE AND ENVELOPES).

While a cequence is playing, the BATE TINE control allows the "on® pericd (sisulated *key down* time! of each
note to be adjusted. (Thiz it in addition to the normal envelope contrels.)

GETTING AGQUAINTED WITH THE SEQUENCER
There are quite a few sequencer coamands to learn about. After reading through this section, it may seem very
conplicated but don't be put off. If you are worried by the nuaber of comsands available, go through the
sequencer part of section 3 - STARTING T0 PLAY first to get used to it. The facilities available are designed
to make the sequencer easv to use once it has been mastered but it mav well seem just the opposite at first.

1f you feel that you are not getting the expected results, the best thing to do is start again. Enter the
editing mode, clear the sequence, put a few notec and spaces i, end the edit and play it back. Use the siaple
sequences at first and forget about stepping through the sequence, inserting and deleting, repeat commands etc
until you are confident that you can at leact get something working. Read the explanations of the various
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comnands carefully and treat thes literally and exactly, They do exactly what is said - no more and no less.
There ic no need to use all of thes by any means to get quite complicated sequences playing.

CREATING AND EDITING SEQUENCES
When power is first applied, the sequencer it in the STANDEY mode ready to play sequence 1. Before entering
the editing mode to create or edit a sequence, set up the following things:-

set the FUNCTION switch "NORM® (other settings can give confusing results)
cet TEMPD to about the "2 o’clock® position (fairly fast tespo)
set BATE TIME to about the *9 o’clock® position (fairly short gate time

Entering the Sequence Editing Mode.
SEQ + STORE + key "1* to "12* puts one of the siaple sequences into the EDITING mode.
—OR-
350 + STORE + key "15" to *24° puts one of the CHAIN type of sequences into the EDITING mode.

In either case, voite & is selected sutomatically and vou are ready to add more events on to the END of
whatever sequence is already there. The following sequence editing coamands are now available:-

Clearing the Selected Seguence

INSERT + DELETE together ERASES THE ENTIRE SEQUENCE - be careful !!
(CLEAR SED)

‘Nate that it 1= better to get the insert button down FIRST otherwice the delete function will operate and
play the deleted event, This does not really matter but the deleted event might be something inconvenient like
2 voice change!)

learing 2 sequence is only poseible in the editing mode and only the celected sequzn:£ can be cleared,

Beware that when the instrusent it new, there could be amything already stored in the sequences. You could try
playing ther all first; there may be some sequences there that have been used to test the system but they may
just contain randoa events which will not play sensibly. Whatever is there, it is probably a good idea to
clezr all of thes, Clearing individual sequences is explained above. There is no conrand available to clear
all the sequences in one go (for safety reasons). Each of thea will have to be put into the editing mcde and
cleared in turn.

Entering Events into the Sequence

The ters "event® is used to describe anything that can be stored in a sequence. The events that can be stored
in the cimple sequences (numbers {-12) are notes (norsal, tied or legato), spaces or repeats commands. The
events that can be stored in chain sequences (numbers 15-24) are all these PLUS voice changes and any of the
sigple sequences.

Like clearing a sequence, the following of functions are only possible in the editing sode and only ocperate on
the selected sequence.
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1) - ENTRY COMMANDS AVAILABLE IN ANY SEGUENCE -

PLAYING A KEY when no cther keys are down
enters 3 normal note into the sequence. The note plays normally as it enterc the seguence.

PLAYING A KEY before releasing the previous key
enters a LEGATC note into the sequence. The note plays legato style as it enters the
sequence. Any number of notes can be run together this way.

STEP-  while helding down the previous key
extends the previous note for another beat (adds a TIED note}. No chance is heard in the
note but the BEAT lamp flashes to confira the entry. The note can be extended any nusber
of times but the "repeat event® command can be used to save space if a very long tied note
is required.

SPACE  when no other keys are down
enters a space (rest period) into the sequence. In the editing mode, a burst of NOISE is
heard to help in identifying spaces during subsequent editing. During playback, it
produces the proper effect,

REPEAT EVENT + key *1" to "24°
enters 2 "repeat previcus event® command into the sequence. The number of repeats makes
the TOTAL up to the key nusber selected feg key *4° gives 3 repeats). In the editing mode,
the number of repeats (key nusber less one) are sounded out as beats of T0P C. During
playback, it produces the proper effect. ANY event can be repeated using thie comaand,

2) - ENTRY COMNANDS OKLY AVAILABLE IN CHAIN SEQUENCES -

VDICE # kev *-42%'to "24°
enters the celected voice into the sequence including the PANEL voice if recuired. The
epecizl (PANEL) can also be entered by pressing VOICE then releasing it. In the edit mcde,
2c well 25 the voice change taking piace as it enters the sequence, a “dummy” rest period
and a flash of the BEAT lamp occur. This helps in identifying voice changes during
subsequent editing. Any nusber of voice changes can be entered anywhere in the chain.

SEO + key *1% to *12°
enters one of the SIMPLE sequences into the CHAIN sequence. The simple seguence 15 played
out 1amediately it enters the chain.

3) - STEP AND JUNP COMMANDS - (available any time during editing)

The step and jusp cossands are for moving around in 2 sequence before changing, inserting or deleting events
cr for sisply checking the sequence. They are not entry coamands and do not affect the sequence itself.

€STEP  then release
steps back one event in the sequence and plavs it in the same way that it plaved when it
was being entered. When the beginning of the sequence is reached, it has no effect.

STEF<» then release
steps forward one event in the sequence and plays it as with the step back cossand. Note
that when ctepping forward through a sequence FROM THE BEGINNING, the first step plays the
SECOND event in the sequencejit is not possible to hear the first event using this comeand
fuse the "step back" command to obtain the first event).
WNher the end of the sequence is reached, it is possible to make ONE MORE FORWARD STEP
beyond the lact event in the sequence. Nothing is played but the BEAT lamp will flash, If
more events are to be added to the sequence, it is important to make this final step or
the last event will be REPLACED by the next entry comsand.
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REPERTED STEPPING

To step repeatedly, do not release the step button. The initial press steps through one event as above but
after *missing a beat® (to simplify single stepping) the seguence begins to play at the normal rate as long as
the step button is held down. Adjust TENPO to give the required playing speed. This is useful for stepping
quickly through a long sequence.

SEQ then release (earked as RESET)
tauses a JUKP to the START of the sequence. Nothing is played but subsequent use of the
step conmands will reveal that the jusp has been sade. It is useful for rapidly moving to
the beginning of a long seguence without having to play through it. (This cosmand can also
be used in sequence playback for cueing sequence and drue sachine start-ups.)

REPEAT EVENT then releace (sarked as JUMP TO END)
tauses a JUNP to the END of the sequence. Like the "jusp to start® cossand nothing is
played and its purpose is to move rapidly to the end of the sequence, after stepping
through and checking etc, After using this cosmand, the situstion is just the same as
after entering the editing mode - ie ready to add more events to the end of the sequence.

4) - DELETE, INGERT AND REPLACE FUNCTIONS - (available any tise during editing)

DELETE reacves the event that haz just been entered or played out using the step cossands. The
deleted event plays to confire the operation, Unless the deleted event is the last in the
sequence, all the events that come after the deleted one are shifted back one beat to
“$i11 in® tha gap.

INSERT ¢+ any valid ENTRY COMMAND in 1} and 2) above
adds the event intc the sequence immediately BEFORE the event just played using the step
commands, If it is used during norsal entries (ie at the END of the sequencel, it makes no
difference to the entrv cosmand. The event plays out or takes effect in the normal way as
it enters the sequence. All events in the sequence that come after the inserted one are
shifted forward one beat,

Note that voice thanges and simple csequences can be INSERTED into chains. For exasple to
insart a voice change, hold dosn INSERT and VOICE and then press the appropriate voice
kev.

REPLACING EVENTS  During stepping through a sequence, the event just played can be replaced by any other
event by sisply *playing over it* with a nex ENTRY command. The total number of events in
the sequence reaains the same. THIS 1S NOT THE SAME AS INSERTING which puts an additional
event into the sequence.

4 REMEMBER 8

After stepping through a sequence checking or modifying, you say want to step forward to the end to carry on
entering. To do this you aust go ONE STEP BEYOND the last event (as mentioned in the STEP AND JUMP section)
ctherwice it will be replaced by the next entry coamand. When stepping beyond the last event, a *dusay* LED
beat confirms that this hac happened. A "safe® alternative ic to use the JUNP TO END command (press and
relesse REPEAT EVENT).
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¥ THERE WILL BE NO RESPONSE IF THE SEQUENCER SPACE RUNS OUT %

While sequences are being created or edited, remesber that the sequence space is limited in two wavs:-

The individual sequence length cannot exceed 255 events.

The total of ALL the sequences and chaine together cannot e:ceed 580 events (design changes may affect this
total by a small amount).

In either case, when the limit is reached, there will be NO RESPONSE when the attesst is sade to enter another
event into the sequence. Another sequence will have to be shortened or cleared completely to aake rooa for
further entries.

If a very long sequence with no repeating is requi
parts can be joined using the chaining facility wh

it will have to be spiit up intc 2 or J parts. The
will itself need 2 or 3 events.

If any passages in the sequence are repsated, the chancez are that space can be saved by using the REPEAT
EVENT command or by chaining simple sequences together. Generally it will be found easier in the long run to
break the required sequence down into the simplest and shortest possible phrases and then chain thea together,
Doing it this way will also make economical use of the space available. A bit of forward planning should be
well rewarded.

S) - CHECKING EXISTING §

fPLE SEQUENCES WITHOUT ENTERING THEN - (available at any tise)

I you have forgotten what sequences are stored in the 1-12 group, they can be played without affecting the
sequence being edited by using the MINUS keys with the cequence button:-

* key =i to t-2E

playe back the selected sequence without entering it and without changing the editing
status in any way, (Adjust TENPO for a suitable playing speed.)
The sequencer remsins in the editing sode and in the same sequence number. It can be used
wher ANY sequence (simple or chain) is being edited. If a simple sequence (1-12) is being
edited at the tise, it can be used to test that sequence itcelf without coming out of the
editing mode.

Ending the Edit
When the sequence being edited is finished, it iz necessary to come out of the editing mode befcre the
instrusent can be used again in the normal way. Rlternatively, you can go straigth into editing a different
sequence, The three possibilities are:-

1} PRESS THE 2 STEP BUTTONS SINULTANEOUSLY (marked END EDIT)
This pute the sequencer intc the STANDBY mode leaving it ready to play the sequence just
edited {or for narmal keyboard playing).

- R -

2) SELECT ANDTHER SEQUENCE READY TO FLAY (ie SED + kev!
The only difference between this and the first sethod 1s that the sequencer will be ready
to plav tie nemnly selected sequence instead of the one that has just beer edited.

-0k -
2) START EDITING ANSTHER SEQUENCE (ie SEQ + STORE + key)

This has eractly the same effect 2c starting an edit from the STANDBY mode. The octave
display will blink OFF to confire the cperation.
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PLAYING SEQUENCES
Nhen power i first applied, the sequencer iz in the STANDBY mode and sequence ! is ready to play. STANDEY
merely signifies that the selected sequence is READY FOR PLAYBACK. The sequencer is always in this mode when
it is not playing or editing.

Selecting a Sequence Ready for Playback
SEQ@ + key "1* to “12* selects a siaple sequence ready for playback but does not actually start it playing.
SR -
SEQ + key "15" to "24*  selects a CHAIN tvpe of sequence in the sase wav.
In either case:- If & sequence it playing it will stop.

The octave display will blink ali ON if the sequence selected is a DIFFERENT one from the
currently selected sequence,

Starting and Stopping Flayback

STEF-)  (START/REPEAT) STARTS the sequence from the beginning if it ie not aiready plaving and will
make it play through once only.

- R -

sete 1t to REPERT INDEFINITELY if it is already plaving through a SINGLE piay.

€STEF  (SINGLE/STOP! cancels the REPEAT function if it has been set but lets the sequence continue
playing to the end.

- OR -

§T0PS the piavback immediately if the repeat function is not operating.

SED then release (RESET) unconditionally RESETS the sequence to the start WITHOUT AFFECTING THE RUN OR
REPEAT STATUS.

Thiz function is useful for correct "starts” when external triggering is used. Take the example where 2 drue
machine is being used and a sequence is plaving to the tempo of the drus machine. If the drum machine is
stopped, this will leave the sequencer stuck in the middle of a seguence. To start froa the beginning again,
all that is necessary is to do a sequencer RESET and then start the drum machine again from the beginning of
the rhyths pattern.

Note that if the EXTERNAL TRIGBER DIVIDE facility is being used, the RESET command sets up the divider so that
it will produce an internal trigger on the NEXT incoming trigger pulse.
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“Immediate" Playback of the Simple Sequences

By using the MINUS keys with the SEO button, any of the simple sequences (1-12) can be played immediatelv.
This operates in the same way as it does in the edit sode where it can be used to check the existing simple
sequences. It does not alter the status of sequencer at all and can be used at ANY time, even when 2 sequence
is playing in the "noraal® way.

SEQ + key *-1® to “-12*
plays one of the simple sequences imeediately without the use of the normal START/STOP
buttons. It does not affect the status of the sequencer.

If an “immediate” play is already running, it will set up another one which will follow on
directlv the first one has finished. This can be kept going indefinitely but only ONE
"imnediate® play can be entered while ancther is already ruaning.

It a sequence is playing in the *normal® way, it will interrupt it immediately. When the
“jmmediate’ play has finished, the normal playback will be resused.

Note that if the “normzl” playback is a chain and a "chained® simple sequence is currently
running, the “ismediate” play that hac been requested will only start when the chained
sisple sequence has finished.
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. SFPECIAL WAVEFORMS

WHAT WAVEFORMS ARE AVAILABLE
Standard waveforas can be selected independently for the two oscillators using the WAVEFORK switches in the
“0SC 1" and "OSC 2° sections of the panel. If cecillator 2 select switch is set to “0SC {*, then oscillator |
select switch will control both oscillators wavetorss.
This is described in section 4 - THE CONTROL PANEL.

In addition to these standard Waveforms, it is possible to select one of 5 special PRE-SET waveforss or 5
PROGRAMNABLE waveforss that have been created by addition of fundamental and harmcnic sine waves. The wavefors
selection for the two oscillatars is completely independent; for example if oscillator | is set to & standard
sawtooth wavefors, oscillator 2 can be set to a programszsble wavefors or can be used to edit 2 orograssable
wavefors. There are no restrictions - any combination of waveforms ig possible.

SELECTING SPECIAL PRE-SET WAVEFORMS
0SC 1 + key *-~3°to *-7* selects one of the 5 PRE-SET waveforss for oscillatoer !
0802 + key *=3*to *-7* selects one of the 5 PRE-SET waveforas for oscillator 2

To save time, if the SAME pre-set wavefors is required for both oscillators, the two wavefors buttons can be
held down at the sase time while the appropriate waveform key is pressed:-

0SC ! + 0SC 2 + key *-3" to "-7" selects the same pre-set wavefors for both oscillators.

(k150 note that if oscillator 2 WAVEFORM select ewitch is EFFECTIVELY in the *0SC 1" position, 1t is onlv
necessary to select a special wavefors for oscillator 1. The oscillator 2 wavefore will follow automatically.
Thic will only happen if the switch position is effectively in this postion: the voice “inhibit® function tsee
cecticn & - VOICES) could be cperating on the WAVEFORM switch if a voice has been selected and it WILL operate
when s special wavefors is selected, Although this can be useful when you are thoroughly familiar with the
instrument, it can give confusing resulte and it ic generaily easier to see what is happening if the *0sC 1*
position of the exitch is aveided.)

The 5 pre-zet waveforms arei-

et FULL ORGAN wavefors contzining square wave signals in & octaves,

b HARPSICHORD waveforam containing sawtooth plus additional high frequency cosponents.
Bl STRONG LERD wavefore - a complex pulse wavefora with a powerful percussive sound.

L DOUBLE PULSE waveform with a slightly "ringing" sound.

Paps TRIPLE PULSE wavefors - a more exaggerated version of the double pulse wavefors.

When thece waveforas are selected, they will appear virtually instantly although the time taken for the FULL
ORGAN waveform mav be just noticable.

SELECTING PROGRAMMABLE WAVEFORMS
The procedure is exactly the sase as for selecting the special pre-set waveforss.

05C § + key *-8* to *-12" selecte one of the 5 PROBRAMMABLE waveforas for oscillator !

0SC 2 + key "-8" to "-12" selects one of the 5 PROGRAMMABLE waveforms for oscillator 2

All the rules for the pre-set waveforse applv. The two oscillators can be set to different waveforss or they
can be set sisultanecusly to the same wavefors by holding down both wavefors buttons etc. However, the

prograssable waveforss take some time to develop. This is explained further on in CREATING WAVEFORMS.

Even if the PROGRAMMABLE waveforn locations have not been programsed, there will probably be something
interesting there. Try them cut!
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GETTING BACK TO THE SWITCH WAVEFORMS
This is just like the voice editing procedure for *releasing * the wavefors switches when they are inhibited
after a voice has been selected. Simply turn the appropriate NAVEFORM switch to the desired standard wavefora.
Disturbing the switch makes it release the special wavefors. (See EDITING VOICES in section 6 - VOICES.)

CREATING WAVEFORMS
Firstly it iz advicable to enter the WAVEFORM EDITING mode so that the waveform being created can be heard as
it develops. (This is not essential and there are advantages in NOT using the wavefora edit mode - see RAPID
WAVEFORM CREATION.)

Also it is advizable, but not essential, to put both oscillators into the edit mode OR to turn down the one
you are not editing (using the OSCILLATOR BALANCE controli.

The method recosmended iz to use both oscillators - sliohtly detuned, set a long volume release tise, select
the bottos octave, low pass filter almost fully open and a fairly low *8". Alternatively, to get something
going quickly, select voice 13 (or 12) and set the FUNCTION switch to *N HOLD".

Entering the Waveform Editing Mode
DSC § + key 0" puts oscillator | into the WAVEFORM EDITING mode.
05C 2 + key "0" puts oscillator 2 into the WAVEFORM EDITING mode.

Thic is just the came az =electing one of the pre-set or programsable waveforas and all the rules are the
eane. In thic case, it i recossended that BOTH oscillators are put into the editing sode. (Use both buttons
together tc do it in one go.)

There will be a short delav while the "edit" wavefors is installed: the OCTAVE DISPLAY blinks showing various
phases of the internal waveform building process. If vou have followed the recomsended voice settings and HOLD
is operating, you will hear the wavefors building up if it is not already cleared.

Clearing the Edit Waveform
You will probably want to clear the "edit® waveform before starting:-

0SC | + OSC 2 (together) then release clears the "edit® wavefore
{CLEAR EDIT)

figain therz will be a delav while the wavefors clears - if the note was playing, you will hear it disappear.
You are now ready to insert or delete harmonics,

Inserting and Deleting Harmonics
The two wavefors buttons have different functions when they are used with keys “1® to "24*, namely to INSert
and DELete haracnics. These functions are marked underneath the buttons. The labals INS and DEL will be used
in this section since we are dealing with the harmonics in waveforss rather than selecting the waveforas
themselves.

INS + key "1° to "24" inzerts the harmonic of the selected order (1-24)
“1* is the fundamental or basic note
2" is twice the fundamental freguency
*3* is three times fundamental frequency
etc.
DEL + key *1* to *24"  deletes the harmonic of the selected order (if it is present).

Each tipe 2 harmonic ic inserted or deleted, the wavefors is re-constructed. If the note is playing you will
hear the new waveform as it develops. (Again the octave display will blink while this happens.)
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The LEVEL (or voluae) at which each harsonic sine wave i installed depends on the order of the harsonic:-
the fundamental goes in at full level (same as anv standard wavefors)
key *2" (double the frequency) is at half the fundamental level
key *3" (3 times the frequency) i at one third of the fundasental level

key "24" (24 tipes the freguency) is at 1/24 of the fundamental level

Any haraonic can be inserted REPEATEDLY until its level satches that of the fundasental:-
the fundamental can be inserted once
key "2* can be inserted twice

key 24 can be inserted 24 times
Similarly, anv harmonic can be deleted repeatedly (if it is present) until its level it back down to zero.

Using this repeated insert facility, you can build up the higher harsonics to *unnaturally® high levels and
this can produces unusual and interesting waveforss. Note that the fundasental itself does not have to be
present; thic also contributes to interesting results.

A guide to Waveform Building
Generally, the full potential of these waveforms is obtained by playing in the lower octave registers. Az a
guide to the sort of sounds that can be obtained, if the harmonics are confined to lower orders (szy between
the fundamental and the 10th harmonic), the sounds have a “bell-like* quality.,

If just 2 few adjacent haraonics like 5.6 and 7 and no fundamental are used, a “ringc-mod® sort of sound it
obtained, In fact, these "ring-mod* like sounds produced in this way are generally more useful than those
produced in the usual way (rapid LFO modulation of pitch or filter frequency) because the qualitv of the sound
1= maintained over the whole keyboard. The anly way this could be achieved using LFO modulation would be if
the LFO frequency tracked with the keyboard.

If & random selection of harmonics is used, particularly with a lot of high harmonice at high levels, the
sound has & harsher (but not dis-chordant) quality.

The most unucual sounds are obtained when there are considerable “gaps* in the spectrus, For example, 2 few
harsonics closely grouped tegether at the bottom end (say 1,2 and 3), a few around the middle (sav 9,10 and 11
entered & fes tizes) and a few at the top {say 22,23 and 24 entered about 10 times each) will produce 2
waveforn which would not normally be encountered fros 2 *natural® source. Nevertheless it still sounds very
susical,

The best thing iz to experisent and get used to the sort of sounds produced by different kinds of comdinations
of haracnics. Also bear in mind the possibilities of the two oscillators running together, paticularly when
they are slightly de-tuned. This gives a much more lively effect than one oscillator alone or both running at
exactly the same pitch.

Storing the Edited Waveform
When vou are happy with the edited waveform, it can be stored for later use.

0SC 1 or OSC 2 + STORE + key "-8° to "-12*
aa stores the “edit® wavefors in that PROGRAMMABLE wavefora location ready for selection at
any time later on. (The waveforn already present will be overwritten.)

Note that EITHER wavefors button can be used for storing; it sakes no difference which on ic used, The
wavefors stored is not assioned to any particular oscillator and it can be selected later for either
oscillator,

Also note that you have not left the edit mode and the edit wavefors is still intact. To leave the edit mode
siaply select any other waveforas in the normal wav as described earlier in this section.
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RAPID WAVEFORM CREATION
When vou are familiar with the results of waveform creation. it possible to save the time it takes to enter
the the edit mode, wait for the wavefors to be constructed after every harmonic insert or delete etc.

The procedure is actually exactly the same except that you are doing it "blind" - if you don’t need the
reassurance of hearing the wavefora develop, it is a much quicker method. During building a wavefors this way,
the intersediate steps of wavefors processing are not carried out (hence the tise saving) and it is NOT
possible to hear the waveform or ctore it until the EDIT mode has been called up. Follow this procedure:-

OSC 1 +0SC2 then release ALWAYS clears the edit wavefora even if it ic not selected on either
(CLEAR EDIT) oscillator,

INS + key *1* to *24" ALWAYS inserte the chosen hareonic,

DEL + key "1* to *24* ALWAYS deletec the chosen harmonic.

You can tap in harmonics as fast as you like until maximus levels are reached but vou must keep track of what
you have dane if 2 specific harmonic content is required. Even if vou make a mistake the resulting waveforn
will probably be 2 pleasant surprise!

DON'T try to store the waveform at this stage az it is nat fully processed vet.

1

v enter the edit mode fone or both oscillators - it doesn’t matter)

0SC { and/or OSC 2 + kev *0* sets up th WAVEFORM EDIT mode and the “edit" waveform is constucted. If the
note iz plaving at the time, it will be heard building up.

Now, the waveform can now be plaved or stored in the norsal wav.

See section 10 - CASSETTE SAVING AND LOADING for permanent storage of waveforas.
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10. CASSETTE SAVING AND LOADING
WHEN TO USE THE SAVING AND LOADING FUNCTIONS

The instrument itself can hold a certain nuaber of prograssable waveforms, voices and sequences even when the
mains is switched off. If the memory protection battery is fully charged, the information will be retained for
a few months. It may be that thic amount of storage for this length of time is sufficient for your purposes
and vou say never need to use the cassette saving facility.

However, if the asount of space in the instrument or the memory retention time are not sufficient or if you
wish to keep 2 permanent record of the programeing work you have put in, then this facility can be used to
provide unlimited permanent storage.

SAVINE is the process of storing the programme information in the instrusent on tape, in a digital fora,
LOADING is the process of re-programaing the instrument with this saved information; it over-writes what is
already there. The tape recorder used for this could be of any kind; it could be a cassette recorder or a
reel-to-reel recorder. In fact, a cassette recorder is likely to be the least reliable method but saving and
loading does not require very high quality recording. The convenience of a cassette recorder therefore sakes
it the best choice.

CONNECTIONS AND SIGNAL LEVELS

The TRIGBER/SAVE jack socket provides the connections for cassette saving and loading. The socket is the
STERED type:-

The SAVE output tc the recorder comes from the RING connection.
The LOAD input from the recorder goes to the TIF connection.

The SAVE outrut signal is a series of 0 to +5 volt pulses and the source impedance is 4 Kohms approximatel,.
The signal is suitabie for a DIN tvpe of input but signal and impedance matching are nct critical. Gemerally,
the input will be considerablv “overloaded* but this will not cause damage to input circuitrv and, within
reason, it gives the best results. Even a microphone input can often be used.

The LOAD signal from the recorder should be at least 2 volts peak to peak and not greater than 10 volts peak
to peak, A direct DIN type of output is NOT suitable. Use the LOUDSPEAKER or EARPHONE signal - cassette
recorders usually havz @ 3.5 e jack socket output that is suitable,

1f you are choosing a cassette recorder for this purpose, no sore than about £20 needs to be spent but sake
sure that it has external input and output connections and that the output level is sufficient to drive
headphones at a fairly high level.

The usual cause of trouble in saving and loading (assuming that sufficient recorder output level is available)
is BAD TAPE. If the tape is creased or the oxide has worn off in places or it is just inconsistent in
response, there may be errors in loading, Use a fairlv new tape if possible.

Rather than worrying about all the problems that could occur, just try it - if you get the comnections right
in the first place, it shouldn’t give vou anv trouble. Before saking any serious recordings of information vou
wish to keep, make sure the system works first,
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SAVING AND LOADING
Information is saved in three groups - all programsable waveforms, all prograsmable voices and all existing
sequences, It is NOT possible to save individual waveforas, voices or sequences but it IS possible to select
any combination of the three groups for either saving or loading,
The type of information saved will subsequently be recognised on loading, Inforaaticn of a certain type can
therefore be extracted from a tape containing information of all three types spaced closely together.

The approximate saving or loading times are:-

5 Wavefcras S seconds
12 Voices 12 seconds
fFull seguencer 17 seconds

Preparing to Save or Load
Four of the buttons in the SEQUENCE EDITING section are labelled in 2 small "cassette functions” panel. The
nares in this seall panel will be used here.

thether vou want tc save OR load, decide what information vou are interested in - WAVEFORMS., VOICES, SEQUENCES
or any cosbination of these.

d down the "ready” button. While 1t ic held down, press:-

05C 1 or OSC 2 (wavefors buttons) for the 5 PROGRAMMAELE waveforns
s

-08- VOICE for the 12 PROGRAMNABLE voices
=0R- SEQ for ALL existing sequences
-0R- STORE for waveforms, voices and seouences all together

Az soon ae any of tness are pressed, the OCTAVE DISPLAY aguires 2 new function to show the status of the save
or load.

From left to rignt, the 5 LEDs represent:-

| 2 3 4 5
WRVEFORMS  VOICES SEQUENCES SEARCH  ERROR
The firet three simply show which iteas are going to be saved or loaded.
SEARCH and ERROR both flash at this stage to alert vou to the save/load function. (Nothing can be played an

the instrusent now. !

Az long as the “ready® button iz held down, other items can be entered in any order to build up the list of
itess to be saved or loaded.

In a similar way, while holding down the "cancel” button, items can be deleted from the list to be saved or
loaded. (It doesn’t satter how many times items are entered and cancelled.)
I¢ necessary, the save/load function can be terminated:-

“ready” + "cancel” terminates the save/load function and restores the instrusent to its norsal state.
("escape”)
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Saving
When the list of iteas to be saved is ready:-

$IFIRSTSS start the Cassette Recorder in the RECORD mode. If the cassette is at the begining, wait for the
leader tape to pass through.

Then press "save" to start the digital information. (The direction of the arrow above the button signifies
data going out through the jack socket.)

Rhatever has been telected will be saved in the above order from left to right. While the data for each ites
is being sent out, the aporopriate LED will flash to show what is being saved. When one ites 1s finished, its
LED will go of¢ and the next will start flashing until evervthing required has been saved.

SEARCH flashes during saving (but it has no special significance) and ERROR remains on.

When the save is completed, the save/load function is terminated automatically, the OCTAVE DISPLAY reverts to
ite normal function and the instrusent can be plaved again.

The Cassette Recorder can be stopped immediztelv.
Loading
When the list of items to be loaded is readvi-

Press "ioad” to activate the inforaation input. (The direction of the arrow above the button signifies data
coming in through the jack socket.)

SEARCH will now flash until valid data is being received,

ERROR xill go off.

{The save/load function can still be tersinated at this point if necessarv.)

Start the Cacsette Recorder playing back at a point just before the data to be loaded. If vou are in any

doubt, start at the begining of the entire SAVE that contains the required information. Information of the
wrong type will be ignored.

Rs each "Bl of data on the tape (waveforms, voices or sequences) is encountered, it is identified. If it
corresconds to one of the types selected for loading, SEARCH will stop flashing and the data will be inaded
in. The aspropriate LED will flash while information is being accepted.

Khen the biock of data is all loaded in, SEARCH will start to flash again 1f there are more items still to be
loaded in,

The order in which the blocks of data are stored on the tape does not satter; thev will sisplv be lcaded in ac
they occur.

(14 the data iz of the wrong tvpe, “SEARCH" will continue to flash while it plays back. Whenever SEARCH is
flashing, the save/load function can be terminated in the usual way - ie press “readv® and "cancel® at the
sane time.)

When a1l loading ic cosplete, the save/load function terminates automaticallv, the OCTAVE DISPLAY resuses its
norsal function and the instrument can be plaved again.

Don’t forget to stop the Cassette Recorder!
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Loading Errors and Failure to Load
If an error occurs in the load, ERROR will blink on but the load will probably continue. The itea concerned
should be loaded in again afterwards. To do this, the save/load function has to be started again from the
beginning (but only for any iteas where errors occurred).

I loading errors persict, it is probably the tape that is causing the probles. Try a different place on the
cassette or a different cassette altogether. Alternatively, it could be that the signal level from the
recorder is marginally too low or the speed stability of the recorder is very poor. Listening to a music tape
should confira satisfactory speed stability but the overall speed could be steadily falling if the batteries
are going flat. This would alsc cause the probles.

If there is simply no response at 21l during loading, the level of signal coming from the recorder is probably
mich too low, Experiment with different volume control settings. If the recorder has a tone control, it is
probably best to set it to maximus treble; again, do a few experiments with different settings. You can always
try listening to the digital information to check that is there in the first place. It should cose through at
a very high audio level.

Note:-

1¢ the data stops WHILE A BLOCK IS BEING LORDED (say the cassette sticks or the jack plug is resoved), the
loading process will get "stuck® waiting for more data and the necessarv synchronisation with the incoming
data will be lost. This can alep happen it the quality of the recording is very poor.

It thic happens, the displ il stop flashing. It is then NOT possible to continue loading and the
ment must be switched off and then on again to escape from this situation. Any items that were
successfully loaded will NOT BE LOST.

Tne lead eeceion can the be repezted from the begining for any items that were not loaded successfullv.
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11. MIDTI
INTRODUCTION

MIDI (Musical Instrument Digital Interface) is the first system to allow comprehensive control between
electronic susical instrusents. The Dscar implementation of MIDI is available either built-in at the factory
or as a retro-fit kit which can be installed in a few minutes and either way, the resulting systes is exactly
the sase. This section provides information on how to use the Oscar with other NIDI instrusents but it is
first worth mentioning that the MIDI version of the Oscar has two enhancements over the non-MIDI version.
Firstly, all 34 voices are user-programsable in the NIDI version (instead of only 12 in the non-MIDI version)
and secondly, the sequencer space is 1500 events in the MIDI version instead of 380 in the non-MIDI version.
However, neither of these changes requires any special instructions for use.

CONNECTIONS
Viewed fron the normal playing position, on the right of the back panel of the instrusent are three S-pin DIN
sockets; they are identified on the rear label:-

a) MIDI IN for receiving MIDI control signals from another instrument.

b) MIDI OUT for transsitting NIDI contral signals to another instrument. (Note that signals received at IDI
IN will not be re-transaitted from WIDI OUT on this instrusent.)

) MIDI THRU which transmits a direct copy of signals received at MIDI IN, allowing more than one MIDI
instrunent to be driven from one source of MIDI signals.

Use standard NIDI cables for intercannection between instruments. The simplest connection arrangement is MIDI
OUT of one instrusent (the master) to NIDI IN of another instrument (the slave). More intrusents can be
chained together by connecting MIDI THRU of the slave to NIDI IN of a second slave instrusent etc. The nuaber
chained together in this way is limited to 3 or 4; above this number, the further along the chain the
instrusent is, the more prone it will be to errors. Alternatively, special MIDI splitter boxes can be used to
connect instruments in parallel. It is also possible to connect NIDI IN and OUT both ways between two
instrunent such that playing either instrument will operate both.

SELECTABLE CONTROL OPTIONS
The MIDI systea in the Oscar offers eight control options. Issediately after switching power on, sose of these
are enabled and some are disabled. Holding down the SPACE push-button on the wheel panel causes the OCTAVE
DISPLAY to show teaporarily whether 5 of these options are enabled and allows all of the options to be changed
using the keyboard:-

1) Performance Wheels Option
Enabled on power-up. Transait and receive wheel positions. Accessed by holding down the SPACE button and then
pressing key *-11" of the keyboard. While the space button is held down, the extrese left LED of the OCTAVE
DISPLAY will light if wheel signals are enabled. Repeating the procedure siaply puts the option into the other
state ie. off if it was previously on - on if it was previously off.

Bend wheel signals appear to have been implemented in exactly the same way by all instrusent manufacturers and
should be universally compatible. Mod. wheels signals do not normally allow for the Oscar’s negative
sodulation; the Oscar therefore transmits a normal (positive) mod. wheel signal whether it is turned up or
down. The scale factor of mod. wheel signals has not been universally agreed between manufactures but the
Oscar is fully coapatible with most instrusents in this respect and at least usable with others.
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2) Program Change Option
Disabled on power-up. Transsit and receive progras {voice) changes. Accessed in the same manner as the wheel
option except using SPACE and key "-9". The secand LED from the left will light (while the space button is
down) if program changes are enabled.

The Oscar has 36 voice prograss and therefore only transmits or receives the first 36 out of the full 128
possible MIDI prograss. Different instrusent identify progras nusbers in different ways eg. 0-99 or 8 banks of
8 etc. The order of program nuabers on the Oscar is -1 to -12 followed by 1 to 24,

3) Key ON/OFF Option
Enabled on power-up. Transait and receive key-on and key-off signals. Accessed in the sase way as before but
using key *-6". The third LED froa the left will light (while the space button is down) if keyboard signals
are enabled.

The facility to disable keyboard signals is not normally found on MIDI instruments and can be very useful
during live performance. For instance, if the Oscar MIDI OUT (waster instrument) is connected to the MIDI IN
of another Oscar {slave instrusent), both will play in unison from the master keyboard if keyboard signals are
enabled on both instruments. During a song, keyboard signals can be disabled (on either instrument in the case
of twuo Oscars) so that only the master sounds, and then re-enabled later on to restore unison, perhaps with a
different programme selected in the meantime.

Note that MIDI keyboard signals are not particularly related to monophonic or polyphonic response - this is up
to the instrusent which is receiving thea. Using the Oscar as the master connected to a slave polyphonic
instrunent will give full polyphonic performance in the polyphonic instrument. Alternatively, using the Oscar
as a slave to a master polyphonic instrusent will give norsal monophonic response from the Oscar (including
the Oscar arpeggiator function if it is selected). This provides an impressive way to *fatten up" the sound of
@ polyphonic instrument; whenever a new note is played, the slave Dscar responds, highlighting single notes
picked out while other notes are still on. (See notes on the pull-off option.)

(Notes received by the Oscar outside the range from B - more than 2 octaves below key "0" to F - more than 2
octaves above key *0" will be transposed by whole octaves so that they fall within this range.)

4) Sequencer and Arpeggiator Option
Disabled on power-up. Transmit sequencer output or arpeggiator output. Accessed in the same way as before
except using key "-4". The fourth LED from the left will light if sequencer/arpeggiator signals are enabled.
This option is only applicable when the Oscar is the master instrument; the signals transmitted are norsal
MIDI key on/off signals and can be received by any MIDI slave instrument. They are transmitted AS WELL AS
keyboard signals (if key on/off is also enabled).

This is a very useful option as it provides a monophonic MIDI sequencer or arpeggiator for any NIDI slave
instrusent. If keyhoard signals are enabled, the keyboard can be used to play live over the sequence when
controlling a polyphonic slave instrument. (The GATE TIME control can be used to alter the duration of
transeitted MIDI notes in the normal way.) Note that if the sequencer is running, the arpeggiator is disabled.

S) Omni Mode Option
Enabled on power-up. Accessed as before but using key "-2*. The fifth LED will light if the oani mode is
selected. When in the cani mode, the Oscar will receive signals on any of the 16 NIDI channels and, for most
purposes, it is the best mode to use. When the omni mode is switched off, signals will only be received
through the MIDI channel selected in the Oscar (see next section). This option is only applicable when the
Oscar is the slave instrument as transait signals are not affected by it. Transmission is always on the
internally selected NIDI channel.

It is unusual to be able to turn the omni mode on or off locally; it is usually only selectable remctely via a
special signal received through MIDI IN. (If this happens, the oani mode LED will show the remotely selected
state.) It is, however, useful to be able to override the oani sode option manually in certain circusstances.
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CONTROL OPTIONS WITH NO STATUS DISPLAY

&) Timing Clock Option
Disabled on power-up. Accessed as before but using key *20*. MIDI timing clock has exactly the same effect as
external trigger pulses except that it can be enabled or disabled. The manual method can be used at any tise
but it can also remotely enabled and disabled automatically by special MIDI messages. Most MIDI drua machines
and sequencers issue a "Start" message at the beginning of a sequence and a "Stop" message when the sequence
stops. The Start message enables the Oscar timing clock and the Stop message disables it again and resets the
sequence to the beginning, ready to be played again. This provides cosplete control and synchronisation
between the two.
The standard MIDI timing clock rate is 24 clocks per quarter-note. Using External Trigger Divide set to 12 is
usually the most appropriate setting.

7) Pull-0ff Note Option
Since the Oscar is a monophonic instrument, it responds when the sounding key is released but another key is
still held down. Using this "pull-off" style of playing is highly desirable with monophonic instruments and
the Oscar wouldn’t be the same without it. However, when the Oscar is being used to "fatten up" the sound of a
polyphonic instrusent, it is sometimes desirable to avoid pull-off response but only respond to new keys going
down. For this reason, a special option is provided to disable pull-off response.

On power-up, pull-off response is enabled. To switch it off, hold down the SPACE button and press key 22.
Repeat this to re-enable it.

8) Channel Assignment
Set to channel 1 on power-up. Changed by holding down the SPACE button and pressing a key in the range 1-16 to
select the channel of that nuaber. MIDI signals are always transaitted on the channel selected. If the omni
node is OFF, received MIDI signals will only be accepted if they are on the selected channel. (It is covenient
to think of omni off as the channel assignment mode.) If the omni mode is ON, signals received on any of the
16 channels will be accepted. (Remeaber that many MIDI instrusents can send a special signal to turn the oani
node off and if transait and receive channels are not the same, the slave instrusent will not play. If in
doubt, press the space button to check oani mode.)

An exaaple of the use of channel assignaent is a polyphonic master instrument, which is capable of
transmitting sisultaneously on several channels, connected ta an IN/THRU - IN/THRU - IN/THRU chain of slave
Oscars, each one being set to a different channel with oani OFF. With this set-up, the saster can control the
slave Oscars completely independently through just a single cable!

The ALL NOTES OFF Message
1t is inherent in all MIDI instruments that notes can occasionally be left on when they should be off. For
exanple, if a MIDI lead is disconnected before an appropriate note off signal is given, the note will simply
stay on. Pressing and releasing the SPACE hutton turns all keys of the Oscar keyboard OFF regardless of how
they came on. If keyboard signals are enabled, it also transmits a special "all notes off' message which has
the same effect on a slave Oscar with keyboard signals enabled. Most other MIDI instrusents respond to the All
Notes Off message.
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SUMMARY OF OPTIONS

148 SPACE BUTTON DOWN 318

FUNCTION CONTROL KEY POWER-UP DISPLAY
AnAnvaRs [ravevereery prove - pevea—
Wheels -11 ENABLED poooo
Prograns -9 DISABLED 00000
Kev on/off -6 ENABLED poooo
Seq/Arp transait -4 DISABLED oooo0o0
Oani Mode -2 ON goooo
Tining Clock 20 DISABLED &
Pull-off response 2 ENABLED e
Channel Select 1-16 1 &

All Notes Off SPACE (press and release)

PROGRAM DATA TRANSFER
Using the MIDI System Exclusive forsat, programmable waveform, voice and sequence data can be transfered to
another Oscar very rapidly. Select the type of data to be transmitted in the same way as for cassette saving
ie. hold down the INSERT push-button (cassette ready) and press VOICE, SEQ, or one of the WAVEFORM push-
buttons (or STORE for all three types) and the octave display will show the ready condition in the normal way
(see Cassette Saving and Loading). Then, instead of pressing 'load” or "save", press SPACE and the data will
be transaitted. There is no need to set up the receiving Oscar; if it receives this data through NIDI IN, it
will accept it and the information will be transfered to its memory.

MIDI DEVELOPMENTS
MIDI is a relatively new systea and is still evolving, Most of the basic cosmands have been universally agreed
but some incospatibility problems are still possible as new instruments appear. Please let us know if you have
any MIDI problems - the chances are we tan do something about it in our next software update.
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0SCar MIDI IMPLEMENTATION

Recognised Received Data

STATUS
aaauan

1000nnnn

100fnnnn

10ttnnnn

1100nnnn

1110nnnn

11110000
(8YS EX}

11110111

11111000

11111010

11111100

1

DATA 1
Ananny

Okkkkkkk

Okkkkkkk

Occeecee

ceeeeee

ceeeeee
ceeeeee
ceeeeee
ceeeeee

OppppRRR

Odxxxxxx

00101011
(0SC 1D

DATA 2

Ovyvyvvy

Ovvyvwvy

Ovyvwvwy

=1

123
124

&

126 or
127

Onasanan

Ottttttt
( TYPE )

DESCRIPTION

ANAAARAAARY

Note Off

Note On

Cantral
Change

Hod Wheel
Change

ALl Notes Off
Omni Mode Off
Oani Mode On

{Mano Mode)
{Poly Mode)

Progran
Change

Pitch Wheel
Change

Systen
Exclusive

End Of
Exclusive

Tining clock

Start

Stop

Systen Reset

COMMENTS

Anvaannn

Turns key kkkkkkk off if Key on/off is enabled. Key velocity
wvvyyvy is ignored - see note 2

Turns key kkkkkkk on if Key on/off is enabled. Key velocity
vwvwyvy is ignored except if it is zero (ie Data 2 = 00000000).
In this case, it is treated as a Note OFF message - see note 2

Response depends on the value of cccecee as below:-
(see note 1)

The Mod wheel is effectively set to position vvwwvvy if wheel
changes are enabled - see note 3

Al keys are turned off

Oani mode is disabled and all keys are turned off

Oani mode is enabled and all keys are turned off

)ALl keys are turned off but there is no specific Mono or Poly
)mode setting response

The program is selected if progras changes are enabled and
ppppppp is within range - see note 4

The Bend wheel is effectively set to position mmamamsd if wheel
changes are enabled - see note §

Response depends on the value of exclusive data type ttttttts-

0 - message ignored

1 = harmonic tables

2 = progras data

3 = sequence data

4 or higher - message ignored See EXCLUSIVE DATA FORMAT

Terminates receipt of exclusive data (as does any status byte)

Has the same effect as an external trigger pulse except that it
can be enabled or disabled by the MIDI Start and Stop messages
{or manually using the SPACE button with KEY 20)

Enables MIDI clock receive

Disables MIDI clock receive and resets current sequence to the
beginning

Has the same effect as switching power off then on again
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Transmitted Data

STATUS ~ DATA 1  DATA 2  DESCRIPTION  COMMENTS

ARAAAL  ANAANA  AANAAA  ANARRAARANA  AAAAARAA

1001nnnn  Okkkkkkk 01000000 Note On Transmitted when a key is pressed if Key on/off is enabled
or when a sequencer or arpeggiator note comes on if sequencer/
arpeggiator transait is enabled - see note 2

1001nnnn  Okkkkkkk 00000000 Note Off Transmitted when a key is released if Key on/off is enebled
or when a sequencer or arpeggiator note goes off if sequencer/
arpeqgiator transmit is enabled - see note 2

1011nnnn 00000001 Ovvvvvvv MNod Wheel Transmitted when the Nod wheel position changes if wheel changes
Change are enabled - see note 3

1011nnnn 01111011 00000000 All Notes Off Transaitted if Key on/off is enabled when the last key held down
is released or when the SPACE button is pressed then released

1100nnnn  Oppppppp - Progran Transaitted when a program is selected if program changes are
Change enabled - see note 4

{110nnnn  0d000000 Osmsmsam Pitch Wheel  Transaitted when the bend wheel position changes if wheel changes

Change are enabled - see note §

11110000 00101011 Ottttttt 00001111 0000hhhh .
(SYS EX) (OSC ID) { TYPE ) (DATA LO DATA HI) .

00001111 0000Rhhh 11110111
(DATA LO DATA HD) ( EOX )

System Exclusive  Value of type ttttttt depends on data type:-
Message

= harmonic tables
= program data
= sequence data See EXCLUSIVE DATA FORMAT

“ora

NOTES

1) "nnan” is the basic channel through which the message is transmitted or is to be received. (0000 is channel
1, 0001 is channel 2,...... 1111 is channel 16).

1f Oani Mode is ON, the value of nnnn is ignored except in the case of Control Change messages in which
ccceece has a value between 123 and 127; these are Mode Setting messages and are anly responded to through the
basic channel to which the receiver is set.

2) Key number "kkkkkkk® is 60 for C identified as key "0" on the 0SCar control panel. MIDI key numbers between
31 (6 - mare than 2 octaves belaw key "0*) and 89 (F - more than 2 octaves above key "0") will be properly
interpreted by the 0SCar. Outside this range, received MIDI note messages are transposed by whole octaves to
keep them within the range specified.

Velocity "vwvvywy" in received note on & off messages is ignored except in the case of note on with zero
velacity - this is a standard alternative to the note off message. Its purpose is to allow full use of
“running ‘status” - see RUNNING STATUS below.

Transmitted note on messages always use vvvvvvy = &4 - this is the standard value for transmitters without 2
velocity sensitive keyboard. Transmitted note off messages always use the note on with zero velocity method.
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3) NOD wheel position "wvvwvyv® is 0 for the centre (rest) position and 127 at either extreme.

4) Prograa nusber "ppppppp" is 0 for OSCar progras *-1%, 1 for *-2",.. 11 for "~12%, 12 for *1%,.. 35 for
24", Received MIDI program change messages are ignored if ppppppp is 36 or above.

5) Pitch wheel position is treated with 8-bit reolution. Data 2 contains the 7 HSBs * n" and one more bit
is used at the most significant end of data 1 "d". In received messages, the remaining bits “xxxxxx” are not
used, In transmitted messages, they are set to zero.

Running Status

1% a nusber of consecutive MIDI messages (of the type which include data bytes) have exactly the same status,
it is optional but not necessary to include the status byte on the second and subsequent messages. Status need
only be renewed when it changes. Real time messages, of which Timing Clack, Start, Stop and Systes Reset are
recognised by the 0SCar, need not cancel the prevailing running status.

Each time a message uses running status, the time taken for one byte is saved. The 0SCar MIDI transeitter
makes naxisus possible use of running status.

Power—-up conditions

Wheel position receive/transait  ON
Progran change receive/transait  OFF

Key on/off receive/transait N
Sequencer & arpeggiator transeit OFF
Oani sode

MIDI clock receive OFF
Pull-off respnse ON
Basic receive/transait channel 1

Exclusive Data Format

Data is conveyed in pairs of bytes in which the first contains the low 4-bit nibble and the secand contains
the high 4-bit nibble viz.
00001111 0000hhhh is internally converted to a full byte hhhhllll

There are 3 data type:- wavefara harmonic tables, voice progras data and sequencer data. In each case, the
entire block of data is conveyed ie all waveforas, all voice prograss or all sequences.

WAVEFORM HARMONIC TABLES (ttttttt = t)

AAARRARAAA AR AL AR AN

5 tables each consisting of:-

Byte |  Fundamental level 0-235
Byte 2 2nd haraonic level 0-255

Byte 24  24th harsonic level 0-255

Order of tables is wavefora "-8°, "-9%,..... "-12°
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VOICE PROGRAM DATA (ttttttt = 2)

AAAARAARAARAL AN

36 sets each cansisting of:-

Byte 1 Filter Drive 0-255

Byte 2 Oscillator Balance 0-255

Byte 3 Noise Balance 0-255

Byte 4  Filter Frequency 0-255

Byte §  Filter Separation 0-255

Byte 6 Volume Sustain Level 0-255

Byte 7 Bend Amount 0-255

Byte 8  Mod Wheel Pitch Amount 0-255

Byte 9 Mod Wheel Filter Amount 0-255

Byte 10  Pulse Midth 0-255

Byte 11 @ (Resonance) 0-25§

Byte 12 Filter Sustain Level 0-255

Byte 13 De-tune 0-255

Byte 14 Direct Filter Mod Amount 0-255

Byte 15  Env. Amount to Filter 0-255

Byte 16 Direct Pitch Mod Amount 0-255

Byte 17  Gate Tise 0-255

Byte 18 Volume Attack 0-255

Byte 19 Volume Release 0-255

Byte 20  Voluse Decay 0-255

Byte 21  Filter Attack 0-255

Byte 22 Filter Release 0-255

Byte 23 Filter Decay 0-255

Byte 24  Glide Rate 0-255

Byte 25 LFD Rate 0-255

Byte 26  Intro Delay Time 0-255

Byte 27 Glide Type 0-5 Waveform | 0-15 (a) - see notes a-d below
Byte 28 MWavefora 2 fa) 0-15 Octave Shift 0-5
Byte 29  LFO Wavefora 0-5 Function 0-5
Byte 30 Trigger Type 0-5 Filter Type 0-5
Byte 31 0SC 2 Semitone (b) 0-14 Tuning Semitone (b) 0-14
Byte 32 Octave (c) 0-4 Arpegaiator Modes  (d)

Order of sets is voice *-1", "-2%,.... "~12%, *1%, "2°,..... "*
Potentiometer settings are O=fully anticlockwise 25S=fully clackwise

Rotary Switch settings are 0=fully anticlockwise S=fully clockwise

a) Waveforas - Normal Switch Waveforas 0-5 as other rotary switches
Pre-set Special waveforas &-10 in order "-3" to "-7*
Built Waveforas 11-15 in order *-8* to *-12"
b) Seaitone Settings T=nominal "0" setting: 0=+7 semitones, 14=-7 semitones (in natural order)

c) Octave Setting 2=centre LED setting: O=highest octave A4=lowest octave (in natural order)

d) Arpeggiator Modes Bit 0  down direction )both gives

{positive logic) Bit |  up direction )alternate up/down
Bit 2  deleting (hands-on) mode )mutually
Bit 3 memory mode Jexclusive
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SEQUENCE DATA (ttttttt = 3

AMAAAAAAANIAL

Table of sequence lenaths consisting of:-

Byte {  Seguence | length 0-255
Bvie 2 Sequence 2 length 0-255

o
i1

Sequence 22 lenath 0-258
Follawed bv 22 sets of data (no data if length is zero) typically:-

Byte | Event 1
Bvte 2 Event 2

Svten  Event n

Sequence event values:-

O0nnannn normal note n=0 - too F, n=38 - botton 6
Ginnnnnn tied note values of n as ahove
100rrrrr repeat comsand number of repeats r=2-23
101sssss sequence cosmand  sequence nusber A2

Lvwvwwy veice change voice number V3 panel
val-12 *-1" to "-12"
ve13-36 1" to "

v=b3 special *panel”










