e had three aims when designing the OSC®.

Firstly we wanted an instrument that would be

easy to use on stage and also stand up to the
rigours of being on the road. Secondly we wanted to
open up avenues of complex sound creation that until
now have been unavailable in an inexpensive syn-
thesiser, and thirdly we decided it must include a
sequencer sophisticated enough to be used as a serious
compositional tool.

In fact we wanted to design the ultimate lead synth.

@ Store your own sounds

@ Create and store your own waveforms

© Build complex sequences

We believe that we have achieved this with OSC*.
The fast action, flexible performance controls and the
programmable voices and sequences are ideal for live
performance. The digital waveform construction in com-
bination with the wealth of sound processing and modify-
ing controls offers unlimited scope for sound creation.
The sequencer's large memory capacity and powerful
editing features were purpose designed for the com-
poser.

The OSC™ is the ultimate lead synth.

® Use versatile performance controls to add expression to your playing
® Interface with your other instruments yia MIDI

Py
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Oscillator Section

§ standard waveforms: triangle, sawtooth, square, pulse
(adjustable width) and PWM (adjustable depth)

5 preset digital waveforms: multiple octave, complex
sawtooth, complex pulse, double pulse and “random”

5 programmable waveforms: created by the addition of
fundamental and harmonic sinewaves.

WAVEFORM SWITCHES for standard waveform
selection.

DCTAVE SKIF T SWITCH: seis cxcillator 2 om o
octaves below to three octaves above oscillator 1.

OCTAVE DISPLAY shows which octave register has
been selected.

FINE TUNE & FINE OSCILLATOR 2
DE-TUNE

Tuning is very stable and accurate.
Whatever the playing conditions are,
there is no need to re-tune.

TRANSPOSE AND INTERVAL
PUSH-BUTTONS for instant and
precise semitone tuning and
oscillator 2 interval.

WAVEFORM PUSHBUTTONS for
independent selection of digital
waveforms to each oscillator. Also
used for setting relative harmonic
levels during programmable
waveform creation. -

STOP
PRESS

MIDI RETROFIT
KIT NOW
AVAILABLE FOR
ALL EARLIER
MODELS

Performance Controls

Mix Section

Adjusts relative levels of OSC 1. OSC 2
and noise, and overall input to the filter.

Glide Section

@ Portamento with optional auto
function.

@ Glissando.

@ Normal or fixed glide time.

Wheel Programming Section

@ Pitchbend programmable to
iucre thanone octave (up ur do “m).
@ Pitch modulation programmable
to a depth of one fifth.

@ Filter modulation programmable
up to full filter range.

@ All settings are stored as part of
voice.

—

0sC1  0sc2

wHeeLs ([T mix

O OO
S
Tune | osc2 N “on

TRANSPOSE INTERVAL MARMONICS

[ semitone ] waveroams

PROGRAMMASLE VORCTS 1o 11
PROGRAWSASLI WAVIIORMS b 12

Trem 3
- R

£50 . MOD OCTAvVE

00
@ O

LFO Section

@ Standard
waveforms:
triangle, sawtooth.
square, or random
sample & hold. or
keyboard control
voltage, or filter
envelope output.
@ Separate pitch
and filter amounts,
plus or minus
(additive to mod.
wheel ar:wit™!=).
@ Variable
modulation delay.

STORE AND RECALL

— Filter Se

@ Double
configure«
pass or hic
@ Adjust:
the two cu
allows var
adual resc
@® 'Q con
resonance

Envelor
Section

Separate
generator:
volume. Fi
has option
action moc«

WAVEFORMS

- BBl °
. ,

TUNE. AND

N : BN ]

TRANSPOSE |, RANGE

i

@ Pitch bend wheel, centre sprung: range of over one octave up or down.
@ Modulation wheel, centre sprung: pitch and filter modulation amount
independently programmable.

@ Octave push huttons: five octave setting, display shows selected octave.

Scan by Manual Manor

l | A —
12 Programmable Sounds ~ 'Panel
— ! ] A
s Programmable ' 5 Pre-set Edit
Waveforms Waveforms
%
Tune/Transpose from — 7 to + 7 semitc
I—
121
Seq
SEQUENCER SEQUE
@ 1500 step time events shared between @® Norr
12 sequences and 10 chains. ©® Tied
@ Full edit functions with step forward @ Lege
or back, insert and delete. ©® Rest:
@ Single or continuous loop playback @ Repe
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action — Triggering Section
+filter can be Trigger Switch. Single/multiple tngger select or automatic trigger select for volume and filter envelopes.
iasa low pass, band Tempo. Controls speed of sequence, arpeggiator and automatic envelope triggering.
1h pass filter. Gate Time. Sets envelope sustain time during automatic triggering.
1ble separation of Function Switch. Selects three functions (with or without hold facility)
itoff frequencies @ Normal monophonic playing
iable cutoff slope or @ Arpeggiator with choice of up, down or up/down and choice of real-time or memory operation.
»nant peak response. @ Duo oscillator assignment (or sequence accompaniment) . .
trol to introduce
2 — MIDI

@ Note information transmit and receive
se Generator (including sequencer and arpeggiator)

@ Optional channel assignment to one of 16 channels
ADSR % Fiogram change transmit and receive (switchable)
s for filterand @ Wheel information transmit and receive (switchable)
ilter envelope @ Can be used as a polyphonic keyboard controller
1al delayed @ MIDI transmit ON-OFF function
de. ) @ Voice, programmable waveform and sequencer data

selectively dumped

e r—
Thru

Input and Output Section
Dual Function Jack Socket
Trigger infout

and
cassette in/out

Audio Output Jack Socket
can also drive

DELETE  guciy ¢—SBTEP—> 0.
oy

Nelior: Oﬂm ..PRQGRAMM ABLE : stereo headphones
o  MUSIC SYNTHESISER '

t.ed
JEQUENCE _EDITING
—— STQUINCES CHAINS >)

O D-O0-00: 1'00-0-8 080
., —

od

Multi Function
Keyboard

New note priority for
responsive playing. Additional
functions in conjunction with
control push-buttons

i JEY

i L | @ i
24 Programmable Sounds P Voice (Sound) Select
, .
Harmonic Select (during waveform editing) 1 < Waveform or H nic Select
o | Oscillator Transpose
! 1 | d H

) Basic Sequences ' ' 10 Chained Sequences L Sequence or Chain Select
quencer Section
‘ENCE EVENTS CHAIN EVENTS
rmal notes @ Any sequence events
:d notes plus
gato notes _ @ Complete sequences
sts @ Voice selections

peat event commands (up to 24 times)
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Digital Oscillators and
Waveform Creation

The OSC* was designed to capture the best of both worlds, that
of the analogue and that of the digital. Nowhere is this more
apparent than in the oscillator section. The two oscillators use
wavetables stored in memory — a system that has, until the
introduction of the OSC* only been available in the very expen-
sive computer keyboards. This system lends itself as much to
the formation of conventional analogue waveforms as it does to
the combining of pure sine waves, which are used as the basic
building blocks of additive synthesis. This approach was
adopted to give the maximum potential for sound creation.

The nscillator waveform seivct switches .22 situated -n the
top left of the front panel. Each has triangle, sawtooth, square
wave, pulse and pulse width modulation options. The reason for
the three variations of square wave choices is to allow you to set
up a particular pulse width or pulse width modulation depth
prior to selection of that position, enabling the switch itself to
become a live performance control. The "PWM" waveshapes
are modulated, by two independent preset LFOs for optimum
moving chorus effect. The sixth position on the OSC 2 waveform
switch reads OSC 1! Curious you might think, but in practice a
very usable feature. In this position OSC 2 will adopt exactly the
same waveform as OSC | — so that two waveshapes can be
selected by one switch alone — extremely useful for live per-
formances. OSC 2 can also be detuned by plus or minus a
semitone, or in octave steps two octaves below to three octaves
above OSC 1.

Another two excellent performance features are the
innocuous semitone buttons on the bottom left of the front panel.
These are the OSC 2 interval and tune/transpose controls. Pres-
sing the former in conjunction with keys within a specified
range on the keyboard transposes OSC 2 from a fifth below to a
fith above in semitone increments, while the latter conve-
niently allows you to change to any key. These controls used in
conjunction with the two octave up/down buttons allow an
unprecedented measure of live performance flexibility. The
fine tune control has a range of plus or minus a semitone and is
used to tune the OSC** completely stable oscillators to other
instruments.

As an alternative to the conventional waveforms OSC*
offers an additional facility to generate unconventional
waveforms. Any waveforms can be broken down into a set of
sine waves at various amplitude and frequencies. The basic
pitch is the fundamental, the first harmonic is twice the funda-
mental frequency, the second harmonic is three times the fun-
damental frequency and so on. In the waveform construction
mode the 24 keys above middle C are used to select the funda-
mental and the 23 successive harmonics, and their relative
levels can be adjusted by inserting each up to 16 times. Using
this additive synthesis method, the combinations of sounds pos-
sible are only limited by your own imagination. Once you have
created a waveform it can be stored in any of five locationsand
can be assigned to either or both oscillators. Five preset
waveforms under the unlikely names of multiple octave, com-
plex sawtooth, complex pulse, double pulse and “random” are
also available.

Dual Peak Filter

Aninnovative dual peak filter with low pass, band pass and high
pass modes is used, enabling you to create sounds no other
synthesiser can. With the separation control at minimum, the fil-
ter has a 24 dB/Oct rolloff. Start turning the separation control
clockwise and the filter splits into two with two independent
cutoff frequencies. The further the separation control is rotated
the further apart the cutoff frequencies become. This is
extremely effective for emulating acoustic instruments (most of
which have more than one natural resonant frequency), and for
simulating quite lifelike vocalisations. Also included is a filter
drive control which determines the level of input to the filter.
When driven hard the OSC* adopts a warm rich timbre, while
reducing it makes the sound harsher and more clinical

Continually Triggering
Inverse Envelopes..?

There are two ADSR envelopes available, one for the filter and
e for the amplifier. As well as modulating the filter, the filter
nvelope can also modulate oscillator pitch, and in both cases
Pessitive or negative envelopes can be applied. A delay to the
o ! envelope can also be introduced.
oV Single and multiple triggering for legato and staccato
h 2ct are both possible. The envelopes can also be continually
2d€1iggered. individually or together, by an internal or external

Fixed Glide Time

The OSC™ offers six different modes of operation: normal,
automatic (which allows you keyboard control over the glide
effect) and glissando which increments in semitones. The three
remaining modes are quite unique. Again you have a choice of
normal, automatic or glissando but with a fixed glide time. If, for
instance, you have selected a glide time of 1 sec, it would take
that length of time to glide from one note to another regardless
of the interval between. This allows you a much more flexible
approach to your playing as you can predetermine the exact
instant at which the last note played will be reached.

Programmable Arpeggiator

The arpeggiator has up, down or up/down modes which can
either be played in real time by holding down the arpeggio you
want to play, or played in the memory mode by only holding
down one key and programming in additional notes.

An extra very powerful feature is that the arpeggiator can
actually be programmed into a voice and be recalled when the
voice is reselected.

Tied Notes and Voice Changes

In keeping with the OSC* design philosophy the sequencer is
comprehensive and extremely flexible. It enables you to prog-
ram real time feel sequences with step time precision. It hasa
1500 event capacity which can be shared between 12 sequ-
ences and 10 chained sequences. Enter sequence edit mode,
play a series of notes, leave sequence edit mode, hit the sequ-
ence start button and it will play the sequence back at the
tempo rate. Its as simple as that.

If you want something a little more interesting follow
exactly the same procedure but this time lengthen some of the
notes using the "tied-note" feature, insert some rests, play a
legato phrase (and delete some of those bum notes). Once you
have created a few sequences, enter the chain mode and start
joining them together. Insert some fills in between and add
some voice changes — before you know it you have created a
compositional masterpiece! Enter duophonic mode and youcan
play along with the sequence.

The sequencer can also be clocked from an external
source via the trigger input. The incoming trigger pulses can be
internally divided by 2, 3, 4, 6, 8, 12 or 16 — an invaluable facility
for syncing to the many different clock signals that are prevalent
in other sequencers and drum machines.

Dumping Memories

OSC™ is fully programmable and all memories are backed up
by an internal battery which means that you do not lose precious
information when power is turned off. You can also dump your
memories to tape via the cassette interface (or via the MIDI
interface), providing a convenient way to build up a whole lib-
rary of voices, programmable waveforms and sequences.

hese are just some of the exciting

features to be found on OSC?¥, but don't

just take our word for it. Go to your local
dealer now and ask for a demonstration.

OXFORD SYNTHESISER COMPANY
6 Gladstone Court,

Gladstone Road,

Headington,

Oxon OX3 8LN.

Tel. Oxford (0865) 67065
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- INTRODUCTION - page 1.t

1. INTRODUCT ION

Meet 0OSCar
0SCar is a cosprehensive soncphonic synthesiser and sequencer which offers both extensive creative
possibilities and instant recall of voice and sequence prograases in live perforaance.

The philosophy tehind the design has been to retain the fine resolution and powerful sound of analogue
synthesis in a virtually ®all digital® eicroprocessor-based systea.

The digital design eliminates the drift in paraseters and the continual *setting up* required in analogue
systezs. Tuning is quartz crystal derived and is very stable and accurate (no need for “auto-tune”); pre-
prograaced voices remain exactly as they were set originally.

The use of a sicroprocessbr allows sany complex functions (xany of which would not otherwise be possible), to
be called up at the touch of a butten. Facilities like the arpeggiator, the sequencer and wavefors creation
are all built in and easy to use.

The results of crestive work such as voices, sequences and wavefcres are all reliably retained in the systea’s

aesory after switching off the cains supply. In addition they can all be saved on cassette tape, allowing an
unlimited library of sounds and sequences to be kept.

Voice No .
In addition to standard synthesiser facilities 0SCar offers:- 01Ce NO
{ —
24 PRE-SET VODICES : :
12 PROGRAMMABLE VGICE LOCATIONS 2 — )
5 STANDARD HM’ErOPHS INCLUDING PYM KITH INDEPENDENT RATE USLILLAWRS C : PWM St
5 PRE-SET SPECIAL WAVEFORMS 3 )

¥AVEFORN CREATION BY HARNONIC ADDITION WITH 5 STORAGE LOCATIONS

A —— 0RGA
22 INDEPENDENT SEQUENCES WITH LAKGE CAPACITY AND FULL EDIT FUNCTIONS 4 N

10 OF THE SEQUENCES CAN CONTAIN OTHER SECUENCES AND VOICE CHANGES S —— M (rwm)
KEYBOARD CONTROLLED LEGRTO PHRASING DURING SEQUENCE WRITING
SEQUENCE NOTES CAN BE TIED é -

CKEPEAT EVENT® COMAND SINPLIFIES SEQUENCE ¥RITING AND SAVES SPACE
ALL PROGRAKMING 1S RETAINED WHEN POHER IS SHITCHED OFF - =2

CASSETTE STORAGE OF VOICES, SEDUEACES D HAVEFORHS

KEW NOTE PRIORITY KEYBOARD 8 — seass
TOTALLY DEPENDABLE TUNING q

KEYBOARD CONTROLLED TRANSPOSE AND INTERVAL

PUSHBUTTON OCTAVE CONTROL i o —
DUOPHONIC ASSIGNMENT FOR KEYBOARD OR SEQUENCE ACCOMPANIMENT I — Wawh
¥IDE RANGE OF GLIDE FACILITIES

" -
ARPEGSIATOR WITH SEVERAL OPTIONS lq'
DOUBLE FILTER WITH FREQUENCY SEPARATION CONTROL 3 -
PROGRANNABLE FILTER DRIVE 14 - fiawod
FULLY ADJUSTAELE FILTER TRACKING
WIDE RANGE OF TRIGGERING AND ENVELOPE REPEAT OPTIONS IS — Filter
ENVELOPE PITCH CONTROL 1 —
6ATE TINE CONTROL DURING SEGUENCE PLAYBACK OR AUTONATIC ENVELOPE REPEAT
INDEFENDENT BEND AND KOD WHEELS WITH SEPARATE PROGRAMMABLE ANOUNTS 17~ Relt
AUTOMATIC LFO NODULATION DELAY INDEPENDENT OF WHEEL MODULATION 1% -l
9 -
1o -
21— Sen
21 -
13 -
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- INTRODUCTION - page 1.2

SPECIFICATION

VOICES:- 24 pre-set and 12 programsable locations
(all controls settings except voluse, tune, teapo & wheels are stored)
Control position "find* display aids voice editing

DCOs:- 2 with emonophonic or duophonic assigament
_ WAVEFORNS: triangle, ramp, square, variable pulse and PHH (controlled by 2 additional independent
LFDs) or progrannable waveforas by harsonic addition
PITCH: 5 octave settings (pushbuttor selection)
Fine tune, 0SC 2 de-tune and OSC 2 octave shift
TRANSPOSE: 0SC 2 only or both using keyboard froa -7 to +7 seaitones
BLIDE: norsal fixed tise and autecsatic (portasents or glissando) .
MIX: 05C1/0SC2 balance, NOISE/OSC balance and filter drive/volume controls

FILTER:- two filters can be configured as 24 DB/OCT low pass or high pass or as 12 DB/OCT per side
bandpass with variable bandwidth
RANGE: 16Hz to 18KHz with variable "0 (two peaks)

LFO:- for tilter and pitch aodulation
WAVEFORMS: triangle, raep, square and randos plus env 2 or keyboard routing
RATE: 0.1 to 30 Hz
MOD. DEPTH: Fitch +/- 7 seaitones, Filter +/- entire range
INTRO DELAY: O to 8 sec after playing new key

BEND WHEEL:- over ! octave up or down (max) - prograssable asount

HoD. HHEEL-- fxlterlpltch aodulation ¢ or - o
" Separate filter and pitch amount controls .
Wheel aodulation provides alternative LFO routing independent of the *Intro* delayed routings

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

ENV. GEN.2:- for filier and pitch coatrol - wide range ADSK with auto repeat
Alternatively siaplified envelope with trxgger delay
Modulation can be 1nverted

TENPO: - additicnal clock for envelope repeats, arpeggiator and sequencer playback
RANGE: & to 1800 BPY

TRIGGER:- sirgle, eultiple, env | and/or env 2 repeat with autosatic "gate tiee" facility and hold
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 temspo rate
Choice of ®Hands on" or "Hemory® playing style

SEQUENCER: - 22 independent sequences with up to 580 events total
Note tie and kevboard controlled legato
Repeat up to 24 times uses only | 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 (as well as notes)
Single or Loop playback
Real tise accoapanisent facility

TAPE SAVE:- Cassette interface gives unlimited permanent storage of voices, waveforas and sequences

Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html



- INTRODUCTION - page 1.3

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 creation and playing.
2) A senory unit for saving *sounds® which have been set up on the synthesiser so that they can be recalled
inctantly later on.
3) A sequencer with a cosprehensive set of controls for creating and altering sequences of nates.

The Synthesiser
The synthesicer part, in eany ways, is a very conventional monophonic synthesiser; inspection of the control
ganel (ignoring all the push-buttons for the time being) will reveal the sase basic layout that has becose
alrost "standard® asong synthesisers of the modern compact kind which dc not require the use of patch-leads to
build up a sound. This set of controls is very comprehensive and 0SCar- is a very versatile synthesiser which
can produce sounds ranging fros richly susical ones to cospletely non-musical sound effects. The possibilities
are almost endless and it is only by experiment that the full patential of this kind of synthesiser can be
appreciated. :

The “"synthesiser® can be used without even considering the memory and sequencer parts. #hile it has a very
wide range of controls which have to be set up carefully, it has been designed with on-stage perforsance in
eind. Transposing is controlled in precise semi-tones by means of the keyboard and tuning does not drift when
things wara up. Modulation effects can be introduced either automatically via the "Intro® delay OR by seans of
the modulation wheel. Octave selection is made by push-buttons. The arpeggiator allows instant fast arpeqgio
plaving which can be left to play indefinitely using the hold facility. These are just some exaaples.

In addition to these *perforcance® facilities, the "duo” zode allows the two oscillators to be separately
controlled by playing twe keys siaultaneously and a fairly unusual wavefors building-facility allows the
oscillator uaveforas to be buxlt up ha'nonlc by harmonic. o

The Memory Unit
The secand -part, the eeaory unit, is the part which provxdes the "pragrassable® facility. It further enhances
the *stage-worthiness® of the instrusent ‘as it allows all the hard work of setting up voices to be done before
& perforaance. Up to {2 voices and § *built-up® waveforas.can.be saved in this way. If the gains is swithed
off in the seantice, the contents of the seaory rerains intact; it will remain the sase until it ic
deliberately changed.

The mezory unit also contains 24 “pre-set® veices and § "pre-set® special wavefores (in addition to the
standard ones) to choose froa. These allow the instrusent to be played iseediately without the need for any
veice prograsaing. They are installed -during manufacture and cannot be changed.

fny. pre-set or prograasable voice can be modified to any extent, once it has been selected, and the modified
voize can be saved {in one of the prograceable voice locations) if required.

The Sequencer
The third part, the sequencer, would cften be expected as a separately supplied accessory which connects to
the synthesiser via control voltage and trigger leads. Since it is built in, these connections need not be
considered. The sequencer is cosprehensive and far exceeds the capabilities of earlier *analoque* sequencers -
in fact there can be up to 22 separate sequences stored in the instrusent at the same tise.

Rny sequence ctan easily be altered; notes can be changed, added or taken away anywhere in the sequence. Ten of
the 22 sequences have additional capibilities; they can contain coebinations of the other 12 sequences and
voice changes, as well as normal notes and spaces. This allows coeplete musical pieces to be put together
using basic phrases that have been prepared first fn such a way that the sequencer capacity (58¢ events) is
used economically, A ®repeat event® comaand is also included, providing further space economy if the sequence
contains parte which are repeated.

Like the prograasable 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
I$ the nusber of voites, sequences and waveforas that can be stored in the aesory inside the instrument is not
sufficient, they can be transferred to a cassette using a low-cost cassette recorder, in order to make rooca
for aore within the instruzent. The inforaation on the cassette is as permanent as any noraal cassette
recording would be; it can be loaded back into the instrument whenever it is required (over-writing what is
already in the sesory). 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 n2y appear at first that there are quite a lot of controls on the panel but most of them are concerned with
the foraation of voices as on a non-progransable synthesiser. There are only 1§ "extra® push-buttons to
control the selecting and storage of voices, special waveforas and sequences and the cassette functions.

The answer to the question is that the keys of the keyboard have more than one function. Norzally, pressing a
key siaply 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 exaaple, instead of playing a note, the voice
corresponding to that key would be selected. The keyboard is used in 3 very siailar way to transpose the
oscillators, select sequences, waveforas and harscnics, The row of nuabers above the keyboard helps to
identify the keys when they are used for these purposes.

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

The idea of using controls which have aore than one function may seea strange at first but 05Car is not
difficult to use. As with any synthesiser, the control layout has to be learnt but there is no need to master
all of it before starting to play. 0SCar has eore facilities than mest synthesisers and it is not necessary to
use all of thes imnediately. In general, the simplest and most obvious functions are the easiest to use,

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

If the instrusent is new ta you, it is advisatle to read the next sectlon - SETTING UF, even if connecting up
seens a trivial satter. Apart from giving inforsation about the sains and asplifier connections, it also gives
details of the aeacry protection battery which you should be aware of.

Section 3 - STARTING TG PLAY is really for the benefit of those xho are not very familiar with synthesisers,
particularly prograssable ones. It is probably worth any player reading through it at least once as it is
designed to provide a basis for using the resaining sections; sose of these assuse a certain asount of
understanding of this kind of synthesiser. It gives step by step instructions, written in an inforsal way,
shouing you how get 2 lot out of the instrument iszzediately, even if you have never used a synthesiser before.
All of the siaple functions are covered and sone of the more advanced functions are introduced.

Section 4 - THE CONTROL PANCL gives a "aatter of fact® description of what all the controls on the panel do.
It does not in all cases describe exactly how to use all of thea but where appropriate, references are made to
other sections in the manual where further inforeation can be found.

Section 5 - TRIGGES, GATE AND ENVELOPES e:xplains the aeaning 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 0UT
connections are given.

Sections & - 10 give full detaile of all the *special® facilities available. Scae of the inforaation given in
earlier sections is repeated here but is generally in greater detail.

,
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- SETTING UP - page 2.1

2. SETTING UP

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

BROWN is LIVE
BLUE is NEUTRAL
GREEN/YELLOK is EARTH (cee note below about earth connections)

If 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 instrusent itself (2 amp or 4 agp - see below) so that if a
fault occurs, the fuse in the inctrusent is the one that blows.

The mains input is initially set for 240 valts AC (50 - 40 Hz) on European eodels. It is possible to change it
to suit a 110~120 volt supply by means of 2 sieple internal wiring change on the mains transforser. If this
eodificstion is required, it should be carried out by a suitably qualified percon and it would be advisable to
clearly mark the instrueent *110v* if there is any chance that it will be used again with a 240v supply.
PERNANENT DAMAGE MAY RESULT FROM USING AN EXCESSIVE MAINS SUPPLY VOLTAGE.

The @ains onf/off switch is in a snall 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 mains switch. It is fitted with a 2
arp sezi-delay fuse for & 240v supply or a 4 asp cemi-delay fuse for 110v. To resove it, turn the ssall
clotted part of the holder 1/4 turn anti-clockwise using a suitable screwdriver and tip the unit on its end so
that the fuse falls out.

If the fuse blows, eake sure that the meine input is set correctly before replacing the fuse anc trying again,
If the fuse blows & second time but the smains voltage is correct, there must be 2 fault within the 1nstrusent.
DO NOT MAKE ANY FURTHER ATTEMPT TO USE IT until it has been repaired.

Eartk Connections

In sce circumstances where the asplifier and synthesiser are both earthed independently, an cbjectionable
*earth loop” aains hus signal can result. If this ic a problea, trv using two aains cockets which are wired
together closely (eg two sockets of the sase eains adaptor or wall fitting) to reduce the amaunt of hua. As a
lact resort, it eay 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 disconnect in
this case is the synthesiser earth; the amplifier can then act as a central earth for all instruaents that are
tonnected to it, 0O NOT LEAVE & BARE EARTH WIRE WHERE IT COULD COME INTD CONTACT WITH ANY OTHER CONNECTIONS
either incide or outside the mains plug.

Connection to the Amplifier
The audio autput is taken from the front jack socket in the recess on the right-hand side of the unit
lidentified as "AUDIC" on the control panel),

For conrecticn to an aaplifier, a "sono® type of jack plug should be uced and the lead should be of the usual
screened type,

The socket is of the sterea type so that high izpedance headphones can be plugged in directly to the audio
output sacket for practice or setting up (without needing to change the headphone jack plug wiring). Using
high iagedance headphones (about 600 ohas or kigher) will give a reasonable sound level but lox impedance
headphones (6-16 ohas) will only give a very low sound level - prabably not enough.

Note:- The audio signal is fﬁirly generous and best results with an amplifier will be obtained by turning the
anplifier input sensitivity DOKN so that the 0SCar volume control can be at a fairly high setting.
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Protection of Memory
A saall re-chargeable battery is built in to keep the meaory "alive" xhile the sains is not connected. There

is no need to be particularly concerned about it but it is just as well to knox how long it will stay charged
enough to keep the contents of the mesory intact.

The mains voltage is constantly eonitored so that switching off or mains failure is detected early enough for ’

a controlled shut-doxn to take place, leaving the mesorv contents safely intact. (This happens when the aains
voltage drops below about 75% of its nominal voltage.)

For EACH HOUR the instruzent is actually switched on, the battery will receive enough charge for about another
30 HOURS of meaory retention, When the battery is fully charged {atter about 100 hours total charging tisel,
the aeaory will be retained for several aonths.

¥hen the unit is new, the battery will be only partially charged and it is advisable to leave it on for a day
or two if it is not going tc be used frequently. After that, a rule of thuab is ONE DAY'S USE PER MONTH should
be sufficient 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. 1f seaory loss is suspected after 2 few years, the battery
should be replaced. Replacing the battery is fairly sizple but it should be left to a suitably qualified
person. Any inforzmation stored ir the seamory will be lost when the battery is changed. Again it is recoasended
that anything of value is saved on a cassette fairly soon after it has been created. -
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S. STARTING TO FPLAY

If 0SCar seees 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 saster the whole thing before vou start playing. By going through this section, you can
start playing right away and becoce taailiar with many of the things that the instrucent can do.

How the Controls Work i
Host of the controls or the panel are used for foraing different sounds and, to 3 large extent, the way they
are used is fairly "nores!®. However, the controls for selecting voices, transposes, sequences and wavefores
require soae explanation. The gain thing to get used to is the idea of using the keyboard in conjunction with
the push-buttons.

The siaplest exanple of this schece is the selection of a voice. Holding down the *VOICE® pushbutton tells the
internal systea that the next kevboard key that is presced is to be interpreted as a voice setting INSTEAD of
a note. The same idea appliec to cetting up an occillator transpase, selecting @ sequence, a epecial wavefora
or a hareonic.

Obviously, the kevboard is normally used for sieply playing notes and none of these special functions need
concern you if no push-buttons are held dokn. You -can learn about each of thee separately at the pace that
suits vou. ‘

Switching On
Connect up to the msins and an aeplifier (or- headphones) as described in SETTING UP and sxitch on.
¥hat happens?

The centre lasp of the OCTAVE display comes on. Apart froa sicply confirsing that power is on, this tells you
that the siddle of the five possitle oscillator actave settings has been selected. The BEAT laasp may be on or
flashing but it is not ieportant. Issediately after switching on, the VOICE of the instrusent is deteramined
entirely by the settings of the controls on the panel. Unless the contrels are in "sensible® positions,
playing the keyboard may not produce any sound or it say produce an unpleasant sound. Turn up the voluse
control (bottom knob in the MIX section) and try it. The situation where the voice is detersined by the
control panel is referred to throughout this manual as the PANEL veoice and it is .noraally the best wav to
start creating a voice froe scratch.

Fortunately, it is not necessary to be an expert at setting up synthesiser controls to start playing
izaediately because 0SCar is a prograsmable svathesiser with a2 selection of pre-set voices to choose fros. For
the tiae being, we can ignare the possibilities of voice creation and sove on to the pre-set voices.

Selecting the Pre-Set Voices.
First, sate sure that the TRIGGERING switch is in the S {single triggering) or the MULT (eultiple triggering)
position and the FUNCTION switch is in the NORK (normal) position. These switches are at the top of the
ENVELOPES AND TRIGGERIMG 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 DOKN, press C sharp identified as key nusber "1 on the panel directly above the kevboard and
then release bothk the key and the button.

Plaving the keyboard now gives a bright lead sound - this it voice *1°.

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

Turning the BEND wheel takes the mote pitch up or down by S seai-tones. Turning the MOD wheel brings in a
saall asount of fairly fast pitch MODulation. This is the way the wheels are prograssed 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
coves the octave down by one and the right button moves it up by one. Each tise one of thes is pressed,
another juap takes place until the limit is reached. (Katching the OCTAVE display confiras 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 programsed in this particular voice,

Using the same method as before, try out all the pre-set voices (keys 1 to 24), reaseabering to actually keep

_the VOICE button down while the voice is being selected. Notice that the initial octave sett:ng and the effect

of the sheels is not the saze with each voice.

It 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 sase as described
earlier,

Transposing the Oscillators.
Select voice 1 as befare and play a few notes to satisfy yourself that it has been selected successfully. Now
hold dosn the INTERVAL button (second buttor froa 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 seai-tones above the other. Notice that there is an area marked
froa key *-7" to key "7* as TUNE AND TRANSPOSE RANGE. Holding down the INTERVAL button and pressing any key in
this range transposes escillator 2 by that nusber of sesi-tones. (You:will see that atteapting to get a
transpose outside the marked range sieply has 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 oscillater 2 returns to the sace pitch as oscillator f. As an added
coavenience, precsing the INTERVAL button and then relessing it WITHOUT PRESSING ANY KEYS has the same effect
as thisy it provides a quick way of reecving an interval tramspose.

In a similer way, the TUNE button (ertreze left) can be used with keys in the transpose range to change the
pitch of BOTH oszillators. & transpose of both oscillaters is called a “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 instruments -are being played at the tiee. It is eost
useful for transposing sequences during playback but might alsc be used for adjusting to inaccurately tuned
instruaents or to ever allow you avoid playing in an aukward sharp or flat key.

Notice that it is possible to have a tuning trancpose in operation and not be aware of it if there are no
other instruaents being played tc provide a reference. It ic easy to aake 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.

f required, there can be a tuning tranpose AND an interval transpose in operation at the sase tize. The two
functions are quite independent. Try out a few cosbinations of transpose with different pre-set voices to get
fasiliar with thea, 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 is the way they
were set when the pre-set voices were created. Theoretically, there could have been transposes in any of thee.

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

When the aains was switched on, the voice of the instruaent was detersined by the positions of the knobs on
the central panel. Then, pre-set voices were selected, thus ignoring the positions of the knobs. You sav have
naticed that after a pre-set voice has been selected, the octave display blinks off every second or so. The
purpese of this is to tell you that the knobs on the control panel are not in the right places to produce the
sound that vou are now able to play. The fact that they are in the wrong positions would not eatter at all if
you were nct interested in modifying the voice but if vou do want to alter it, you should be aware of the
relationship between the knob positions and the sound which is set up.
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’

The sounds of the pre-set vaices are clearly not related to the actual positions of knobs sc you aay be
wondering how they can be used in @ sensible way to alter anvthing. By changing octave settings and by adding
transposes to the pre-set voices, you have already modified vaices in a simple way. Changing these settings is
straightfornard; the response is iasediate reqardless of where the pre-set voice put thes,

It is also possible to alter any of the *knab® contrals after a voice has been selected. While it is not
difficult to do this, it eay require soxe thought to keep track what is happening when they are altered.

. Changing the positions of rotary s«itches (wavefora, glide type, LFO wavefors, filter type etc.) is fairly
siaple - just turn the knob to the new position required. To try this out, select voice | 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 section) and turn it to the second position froa the left earked BP for band pass and by
playing @ fen keys, vou will iesediately hear the difference sound that band pass filtering gives.

But what if the knob is already in the BP position?
Juet turn it akay fros BP (either way) then put it back to BP.

Any of the rotary switch settings can be changed this way. Try a few experiments with the other rotary
ewitches. Don’t worry if you get lost because you can always get back ta the original pre-set voice sieply by
selecting it again in the noreal way. As before, a sure way to get everthing back tc "norsal® is to sxitch off
and on again if you fee! that you have lost contrcl. Rlso, don’t forget: to put the TRIGGERING and FUNCTION
exitches back to the positions specified earlier (S6 or MULT and NORN respectively), or you say get soce
unexpected results after selecting a voice. It is probably better to be adventurous rather than over-cautious
because making 2 mistake simply doesn’t matter - especially at this stage when there is no need to xecrry about
eccidently erasing-2 voite or & sequence.

Changing the position of any of the.cther knobs (attack, decay, filter frequency, de-tune etc) is slightly
different. Remember that atter selecting @ voice,-the knobs will probably 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. .

Hosever. by turning any particuler contrcl and watching the OCTAVE display, vou can find out where the
selected voice has put it initially and then vou can alter it. To try this out, select voice 1 again and hold
down a key so that you hear a steady note. Turn the filter frequency knob (bottoa of the FILTER cection) and
watch the displav,

I the knob happened to be in the right position for this voice (about 2/3 of the way round), all that will
happen is that the filter frequency will cherge and vou xill hear the brightness of the note change. If the
krob wac set to the left of thic pociticn, the display will light up on the left hand side, telling you to
turn te the right. Ac ycu turn closer to the correct position, eare laeps of the display will light up until
finally, they are all Jit when the correct pasition is reached. A few seall moveaents of the knob in the right
pasition will cause all the laaps of the display (except the one shoving the octave setting! to suddenly go
cut, indicating that vou now have sanual control of filter frequency. If the knob is initially on the right
hand side of the correct position, the sase thing will happen except that the dieplay will light fron the
right, telling you to turn to the left. '

Notice that this special display (called the “EDIT FIND® display) only happens KHILE THE KNOB IS TURNING. It
a2y take a while to get used to it but once it is sastered, it allows you to saoothly change the sound setting
after finding out where the knob was set in the firct place. To get practice with it, try altering any for
all) of the other controls.

At first, it may be better tc ignore the effect that it has on the actual sound of the instruaent and just
concentrate on using the display to find out where each knob was set by the selected voice. At any point, vou
tan start again by simply selecting a 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 nodify existing voices a little at a tiae.
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Using the Programmable Voices
The 12 prograasable voices available froa kevs "-1° to *-12° have not been mentioned yet. You can try
selecting thea (using the VOICE button and a key in exactly the same way as for a pre-set voicel but there say
not be anything sensible stored in thea, To get the idea of storing voices, try this:-

Select the pre-set voice 1 and play a fex 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* (bottes 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 1, the bright lead sound, into the programeable voice location *-12*.

You could check this in the following way:- select a different voice like voice 2, the cello sound and play to
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 froe the beginning, being very careful to follow the instructions
exactly - in particular, don’t accidently let the voice or stare buttons go betore pressing the key.

Now that you know how to store 2 copy of one of the pre-set voices, you can then do soeething much more
useful. Select voice 1 again but this tise, 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 a auch
softer tone. Nok store the sound setting in voice "-12" as abave. This new voice can now be selected at any
tice just as easily as a pre-set voice is selected, Check that it is there in the sawe way as before. If it
didn’t work you must have aade a simple mistake but it doesn't matter. Just try it again froe the beginning
until you are happy that it works.

You could have sade any nuaber of changes toc any cne of the pre-set voices and stored it in any of the 12
prograsamable vaice locations. You aight like to try a few other:experiments along the sase lines and build up
a number of new voices. Even if the mains is suitched off, if the new voice has been stored properly, it will
ctay there until vou change it by storing a new sound in the particular programsable voice. In fact, you can
select one of the voices that you have stored, then sodify it and store it as yet another prograssable voice.
There are no restrxctxons' the simple rule to reaesber is that regardless of hos 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 voices 1 to 24, It does no hara to try but the pre-set voices will always be the sase
when they are selected.

What gets stored in 3 prograssable voice?

The answer is the (effective) position of every control on the panel except FINE TUNE, TENPO, the voluse
contral and the positions of the two wheels. Everything else is stored including the octave setting and both
transpose settings. The sase 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 operation is just like any other voice
soditication. To try it out, select a voice 1 and then turn the FUNCTION switch to position 2 - ARP. Hold dowxn
a few kevs and adjust TENPO (second on the left of the FUNCTION switch) to adjust the arpeggiator speed. All
the keys that are held doun xill be played in sequence as long as they are held down.

Try it with a fex of the pre-set vocices. As long as the FUNCTION switch is in the ARP position, the
arpeggistor will operate because this switch is only *prograsmed® when a voice is selected if it is in the
NCRN position. Actually, none of the pre-cet voices set the FUNCTION switch to the ARP position but if the
suitch is in that position wher a voice is selected, it will over-ride whatever the selected voicg_calls for,

If you want to be able to select a 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 veoice in one of the prograsaable voice locatione.
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. (Reseaber the
rule above - whatever sound is set up gets stored.)
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Arpeggiator Options
The wav in which the arpeggiator works can be chianged in two ways.

1) As you have seen, the arpegaiator only runs through the notes that are actully held down. This is called
the HANDS-ON mode for abvious reasons. To make this .eore apparent, turn the function switch to “A HOLD®. This
is exactly the sase 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 & few keys and you will see that after releasing
thes, the arpeggiation stops and just one note cin be heard.

Press and release the INSERT button in the SEQUENCE EDITING section. Now the arpeggiator is in the MENGRY (or
INSERT) mode. Now, as long as any one key is held down, eore notes can be added to the arpeggiaticrn and they
w111 remain there even after ALL the keys are released. After that, pressing any new keye xill clear the
reacry and a new set of notes can be sesorised.

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

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

The STEF-> button ic alsc used to start a sequence playing. To aveid this, always keep at leect one kev held
gokn when you select the arpeggiator UP gode. All this may seea a lot to remesher but it doesn’t really satter
if a sequence ic accidently started. You can alwavs stop it again with the <-STEP button. With this in eind,
try the two cifferent direction eodes:-

Press and release the &STEP button and the arpegiation will becore DOKN only. Hold 2 fer keys dewn to verxfy
thie, .

thle holding at least one kev daun (to avoid starting a sequence), press and release the STEF¥ and the
arpegaiation will becore UF only.

To get back to the UP/DOEN code, hold a kev down (for the sase reacon as before) and precs and reiease bBthA
STEP buttons together.

. . .
ks you might expect by now, the choices of HANDS-ON or MEMORY and UP, DOWN or UP/DONN that are in operation
will also be resecbered it the voice is stored for use later on. The choices that were made for the pre-set
voices are all the sase:- Hands-On and Up/Down.

Different Types of Triggering
Host of the pre-set voices set the TRIGBERING switch to the MULT (MULTiple triggering) posxtnon. Kaltiple
triggering causes the envelope generatars to operate whenever 2 nex key is played regardless of whether other
keys are still held down. This is generally the most useful setting.

It is pocsible to select single triggering (S6 on the TRIGGERING switch): this type of trigaering is coezon on
early and lcu-cost cynthesisers and in many cases there is no alternative. Single triggering doec not allow
the envelope generators. to aperate if a new key is plaved while others are still held down. It generally seeas
@ bit limiting atter the luxury of aultiple triggering but is occasionally useful.

hs betore, changing the type of triguering is just like any voice sodification. Voice 6 is a gocd chaice for
desonstating 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 sace how ever the kevboard is
played. Now select S6 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 to control the attack quality of the note.
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Envelope Repeats
It is possible to make the envelope generators operate repeatedly at the rate of the TENPO clock.

¥ith voice & still selected, turn the TRIGGERINS switch to "RPT 1°. This makes the volume envelope generator
(designated as nuaber { envelope generator) trigger on each teapo beat. Hold a key down and you will hear part
of the attack quality of the sound occuring at a steady rate - adjust TEMPO to change the rate.

Nox switch TRIGSERING to "RPT 2* and hold a key down again. This time, the filter envelope generator
(designated as nuaber 2) will trigger on each teapo beat and the effect is a different sort of attack quality.

Finally, switch to "RPT 1&2* which makes both envelope generators trigger on each teapo beat; now the effect
is the sane as repeatedly pressing and releasing a key. It is the sase because the action of pressing a key to
play a note always triggers both envelope generators (except with single triggering and soae keys are always
held doun as mention above).

Envelope repeats are useful for obtaining a reqular 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 drue
pachine - this ic dealt with in section'5 - TRIGGER, GATE AND ENVELOPES.)

The TRIGBERINS switch is sisilar to the FUNCTION switch in that its effective position can only be
*prograazable® if it is in the 56 or MULT positions. In any other position, it will over-ride whatever is
called for when a voice is selected. Reaesber to turn it back to one of these pa=itxons if you want it to be
prograaazable when voices are selected.

Envelope Repeats with the Arpeggiator :
You @ay have noticed that with aany of the voices, the attack quality of the sound was lost when the
arpeggiator 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 cf each arpeggiator ncte change by using the envelope repeat facility that has
just been described. -

Using voice & again, bring the arpeggiator intc cperaticn by turning the FUNCTION skitch as befcre and try it
out. Khile the arpeggiator is obviously working, the strength of the sound is only apparent when new keys are
pressed.

Turn the TRIGGERING to "RPT !" to make the voluse envelope geaerator trigger on each teape beat. You will hear
that part of the attack quzlity 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 quallty 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 criginal
strength.

Suppose that this set-up will be wanted during a live perforsance. All you need to do is store it in one of
the programmable voice lccations while it is set up. The arpeggiator 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 S6
or MULT and the FUNCTION switch at NORM, the envelope repeat and arpeggiator functions will imsediately coae
into operation.
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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 DUO position.

To try it out, select voice {, switch to DUO 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 ac siaple as that. Try it with a few of the pre-set voices.
Naturally, you can store a voice when DUO is in operation and when that voice is selected later on when the
FUNCTION switch is in the NCRM position, DUD will operate straight away.

Simple Sequences
Although the sequencer has quite a nueber of contrcls and functions, it can be used in & sizple wav:-

Hold down the SEQ and STORE buttons together and while they are both held dokn, press key *1*. This puts the
sequencer into the "editing” scde and, at the saee time, celecte sequence 1. Also, voice & is autosaticaliy
selected because it is the most suitable one for sequence editing.

The GCTAVE dicplay “reverses® (ie the one which is OFF now shows which octave is selected) in crder to show
that the sequence editing mode is in operation.

Precs the INSERT and DELETE buttons together (in the SEQUENCE EDITING section on the panel). This clears
whatever xas stored in sequence 1.

Make sure that the'FUNCTION suitch is in the NORK position (or you will get confusingrresults). Play a fex
notes to make up a sequence. 1f there is no response from the keyboard, read the next paragraph.

(You say be unlucky when the instrument is new. If the entire cequence space is full, plaving the keyﬁoard
will give no-response. You will have to clear scme 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 fex
core sequences - say 3,4,5 and & - to make sure that ycu have cleared soze sequence space and then go back to
the start of this section.)

If you make a mistake while loading in the sequence, you can easily clear the sequence and start again. Kest
periods can be put in by pressing the SPACE button (to the left of the keyboard) instead of a kev. In the
editing made, rest periods will be heard as "noise®: this ic useful for identifying them during editing. When
you are happy with the notes and spacec vou have put in, press the two STEP buttons together. This takes the
sequencer out of the editing code, and the sequence vou have just eade 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 TEMPO coatrol. 1f vou press the button again WHILE THE SEQUENCE 1S PLAYING, it will make the
sequence repeat in an endless locp.

You will notice that anv notes which xere played *legato® style (keys were played without releasing the
previous key} «ill be played back in the sare way.

Any voice can be selected in the usual way while a sequence is running. (This applies only to sequences 1 tc
12 - see section 8 for more information.)

To stop the sequence playing, press the €-STEF button. If the sequence is looping repeatedly, pressing this
button once will let the sequence go on to the end and then stop. 1f the sequence is playing through just
once, pressing the button will stop the sequence iasediately. If in deubt, pressing the button twice will
aluays stop the sequenze dead on the seccnd press.

!‘ you don’t get the right response, go back to the beginning and follow each step exactly. If the
instructions are not clear, it eay help if you read Section 8 - THE SEQUENCER straight away. Alternatively,
You could leave the sequencer until you are generally more familiar with the instrurent. Khen you are ready,
section 8 gives full details of all the sequencer functions.
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Sequence Accompaniment
Once you have a sequence running successfully, all vou have to do to accoapany it on the keyboard is select
DUD as described earlier:-

Get a sequence running in an endless loop, select a voice and then turn the FUNCTION switch to DUO. The
sequence will then play on oscillator 2 only, leaving oscillator 1 free to be played froa the keyboard.
Section 9 - THE DUD FUNCTION gives further details of sequence accompaniaent,

Special Waveforms
The two WAVEFORN rotary sxitches in the 0SC1 and 0SC2 sections on the panel allew various °standard® waveforas
to be selected. Other waveforss can be selected using the two push-buttons labelled WAVEFORMS (next to the
transpose buttoas). Selecting thes is just like selecting voices except that the wavetors buttons are used
instead of the voice button,
To try out some special waveforss, select voice 12 - a bright bass sound which uses a sawtooth wavefora on
oscilator 1 and a pulse wavefora on oscillatoer 2.

While holding the OSCt button down, press key *-3*. This changes oscillator | wavefore fros sawtooth to a
distinctive “organ® wavefore.

Now do the sase thing but using the OSC2 button. This will change oscillator 2 froa the pulse wavefora to the
organ savefora. .

To achieve the sage resulf but more quickly, the tws buttons 0SC! and 0SC2 could have been held down at the
sare time while key "-3" was pressed, thus changing both oscillators to the organ wavefora in one operation.

Using the wavefora buttons with any keys fros *-3" to "-12" will -bring in & different wavefora. Try thea 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 froa fundamental and harmonic sine waves and you will
notice that it takes a little tiee for thea to develop atter they are selected.

For further informatior and instructions for creating wavefores, see section 9 - SPECIAL WAVEFORMS

Getting the most out of the instrument
This section should have given you a good start with DSCar. By no aeans has everything been explained - the
idea was to take you through the facilities in an introductory way. The reaaining sections in the manual caver
3ll details of the instrueent, including what has been said in this section, but they are written in a more
forpal and factual style. Any information that you feel is missing so far should be found sosewhere in the
appropriate section.

Having been through this section, if you are still not confident about the instruaent, it aay be worth reading
through the whole manual before going through this section again. It may clarity points that you did not
understand the first tice round. If you are confident and feel that you can work the rest out for yourself,
read the whole manual anyway - you may have missed something useful.

6ood Luck.
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4. THE CONTROL FPaAanNneseL

This section gives a description of all the controls on the panel. In order to convey sose idea of how the
instrucent works, the descriptions are set out in groups which represent the aajor parts of the systes. The
control panel itself divides the instrusent into blocks which are labelled in large letters on the panel. All
these main labels are quoted in this section with asterisks on either side in this fashion #8 ON THE PANEL 8t
sc that the descripticns can readily be related to the control panel.

Where there are no calibration marks or indications on the controls, siniaua settings are fully anticlockwise
and saxieus settings are fully clockwise.

. The descriptions which fcllow explain what the controls do but do not necessarily explain exactly hox tc use
thes to their full extent. In some cases, references are cade to other sections in the nanual where further
inforeation is given. In other casec, using the controls to their full extent is up to you - this is the art
of synthesiser prograasing and playing.

THE KEYBOARD

L VT V2L VL VL VI VI VI VL VT VT V"
t1though the keyboard say nct be thought of as a "control® exactly, there are a few things to note about it.
In its noreal note playing rele, it is a2 "new note priority" keyboard. This eeans that when any key is played,
it will take effect whatever keys are already held down. This is distinctly different fros the keyboards on
sany earlier synthesisers where only the highest key (high note priority) or the lowest key (lox note
prierity) xill play. Khile there eay be sose eerit in these earlier shemes for certain styles of playing, a
- nex note priority keyboard has a much ecre responcive feel. When a key goes down, it always takes effect.

The keyboard is also used extensively for functions cther than note playing. The keys are numbered on the
panel froz *-12° (bottoz C) to *24* (top C} to help in identifying thea when they are used for these purpases.
11 these special keyboard functione are described in various sections of the manual. The general schese when
the kevboard is used for special functions is as follows:-

1} Press a contrel button (such as VOICE, SEQ etc.) when NO KEYS ARE HELD DORN
2) Mhile the control button 1S STILL HELD DOWN, press the appropriate key
3) Release the key and the button (in either order)

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

THE OSCILLATORS
R 2o TL VL VEL VT, VT VYL VT V2. VI VT 2 VY V2. V)
The two oscillators are more or less identical. Their pitches are normally bath controlled together, either by

the keyboard or bv the sequencer together with the OCTAVE buttons and all the other controls which affect
pitch,

(The exception is when the sequence accoapaniment facility is being used. In this case, oscillator 2 is
effectivelv *disconnected' froa most of the pitch influences (the keyboard, bend and pitch modulation) and is
tontrolled by the sequencer. Oscillater 1 recains under the control of the kevboard and the other pitch
tontrole, See the DUO part of section 7.) 4
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- THE CONTROL PANEL - page 4.2

¥%x OCTAVE %% display
The 5 LEDs (light esitting diodes) show which octave register has been selected by the OCTAVE BUTTONS in the
perforsance controls section. The centre position is the °8 ft" setting. Lower octaves are to the left and
higher octaves to the right. The standard footages are displayed thus:-

t 2 3 4 5
2 16 8 4 2

LED
FT

Most of the tise, one of the LEDs is 1it to shox which octave is selected but they are used to display other
inforaation in special circunstances. When this occurs, generally more than one of thea is lit and it is
obvious that the display is rot the normal octave indication,

The circuastances where the display is not the noraal OCTAVE display are:-

-During sequence editing, the display is reversed (4 of them are lit and the one which is OFF shoss which
octave is selected),

-After a pre-set or programmable voice is selected, the octave display is norsal but it blinks off briefly
every second (approximately) 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 continucuzly variable controls is being turned, the display shows where
tc find itc 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 isportant but it is worth locking for thee as they give a positive
indication that sosething has happened.

¥ ¢« OCTAVE-> X1 (to the left of the keyboard)
These two push-buttons are the "performance® octave controls.

<« OCTAVE
The octave DOWN button lowers the octave setting of the oscillators each time it is pressed until the lower
lizit ic reached as indicated by the OCTAVE DISPLAY.

OCTAVE—»
The octave UP button raises the octave setting of the oscillators each time it is pressed until the upper
liait is reached as indicated by the OCTAVE DISPLAY,

FINE TUNE
This is the norzal tuning control of the instrument. It raises or lowers the pitch of both oscillaters by ac
euch as 1 seaitone. It is not affected when voices are selected.

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

x%x 0OSC1 xx 0SC2 xx

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

Fcsition
I "N triangular wave
Z ‘A sautooth wave
3 ‘e square wave
4 ‘wn variable pulse width wave (width adjusted by °PH*)
S "PeN* Pulse Width Modulated wave (depth adjusted by *Pu°)
& COFF" (osc 1 only) switches oscillator 1 off

*0sCt* {osc 2 only) causes oscillator 2 to adopt the saae wavefora as osc |

»
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i ] ABOUT PULSE WAVEFORMS

. Variable pulse width wave and pulse width modulated wave (PKN) are sieilar. The wavefore is like square xave
(where each cycle of the wavefors ic simply high for half the tiee and low for the other half), except that

_the high and lox tises are not nececsarily the saee.

If they are the saee, the pulse width is 50% of the cycle, If the pulse width is very narrow - say 5% - the
cycle is high for S of the tise and low for 93% of the tise {or vice versa - it doesn’t satter}; in fact the
sound of this narrox pulse width is very "thin® as you sight expect from the narrow appearance of the pulse,

The eost interesting sounds are usually produced when sozething in their eake-up is CHANGING and changing
pulse width is no exception. When variable pulse width wave is selected, the pulse width can be changed using
*FR® but once set, it recainc the saze (cee PX). It will be ncticed, hokever, that RHILE IT IS CHANGING the
sound seeac to “coce alive' irn & very noticable way.

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

PW (pulse width) :
This contrcl is onlv active when one cr both of the HAVEFORM select switch ic in position 4 or 5 and its
function is different in each case:-

Position 4 - variable pulse width. PK adjustc pulse width fros 50 of the cycle (ie square wavei when fully
anticlockwice dokn ts a very narrow sulse width when fullv clockwise.

Pocition § - pulse width ecdulation. P cetc the ANOUNT of modulation above and below S0L pulse width, The
sodulating sigral is a triangular wave froz an independent LFO (one for each oscillator) whose rate depends on
the note being played. The rates for the twc occillatorcare slightly different and are set to give the best
effect in sost conditione. (LFO and TEMPO ratec are not involved and are free to perfors other functions.)

Eech tise the modultion reaches itc pezk, the pulse width is the same as it would bte in the variable pulse
nidth cetting.

OCTAVE SHIFT rotary switch
Thic affects oscillator 2 only. Noraally it sets the difference in octaves between the two ascillators by
shifting oscilletor 2. In position "0° oscillator 2 octave is the same ac oscillator 1. Lower octaves are to
the left (-1 and -2) and higher octaves to the right (+1,+2 and ¢3 which is not sarked). Once set, the
difference in octave is eaintained when the OCTAVE BUTTONS are used.

(The exception tc this ic when the sequence accompaniment facility is being used. In this case, OCTAVE SHIFT

cortrols the oscillator 2 octave setting independently of the oscillator | octave tand the OCTAVE displav),
0" is always the "B¢t" setting.)

DETUNE

Thig affects oscillator 2 only. It ic used to finelv adjust the difference in pitch betueen the two
oscillators, The range of adjusteent 15 up to ! senitone up or down. A small *dead* band in the centre allows
the zero point to be found easilv.

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

1. Xt SEMITONE %%

.TQNE/TRANSPDSE push-button
This 15 used in conjunction with the keyboard to alter the tuning of both oscillators in exact seaitones. To
do this hold down the TUNE/TRANSPOSE button and press any key in the sarked TUNE AND TRANSPOSE RANGE  (keys

b "=1" to 7'}, Key *0" gives standard tuning (A=4A0Hz when FINE TUME is in the centre). Using keys outside tne
D narked 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 kev.

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

(During sequence accozpaninent, the INTERVAL button will still operate. [t acts as a SEGUENCE TRANSPOSE
control, leaving the tuning of the kevboard accoapaniaent unatfected.)
¥¥ WAVEFORMS %X

0SC 1 push-button
This is used in conjunction with the kevboard tc change the wavefors of occillator 1 to a special wavefora.
Keys *-3° to "-7° are for pre-set special waveforas.
Keye *-8* to "-12" are for prograsmable wavefores which can be built up using the wavefore "edit® facility.
Key "0° puts oscillator | into the wavefora *edit’ aode.

0SC 2 push-button
The function of this is identical to that of the 0SC 1 button except that oscillater 2 wavefore is changed.

These twc buttons can be used simultaneouslv to select the sare wavetorr for both oscillators at the sasze
tina,

When one or both of the oscillators is in the wevefors "edit® sode, the other markings arcund the buttons
apply (HRRMONICS, INSert, DELete and CLEAR ELITH,

See section 9 - SPECIAL WAVEFORMS for a full description of special wavefora selection, waveforz building and
storage.

¥%X GLIDE xx

TYPE (of glide) rotary switch

Position ‘
i *N* inoraali 1s standard portacento or saooth glide
2 °AUTD® aliows. glide only if the last key played is still down
3 "BLISS" (glissanda) causes the glide tc go in seai-tone jumps
4 "FIX N is norsa! portamento with fixed tiae (see note belcw about the fixed tiae cption)
S "FIY A" ic acto portasento with fired tise
& *FIX 6" 15 glissando with fixed tise

Note:- The “FIX* (fixed tise! settings (positions 4-8) are the saee as the first I settings except that the

glide tine over ary stretch across the kevboard is always the saze fcr any particular setting of the TIME
contrsl.

TIME (of glide) -

Thic adjusts the rate at which the oscilliator nctes change in responce to gplaving the keyboard (or sequencer).
The range of adjustaent depends on the type of glide selected:-

from "inctant® to & seconds PER OCTAVE for glide types 1-3
froo “instant” to 1 second OVER ANY NOTE SPAX for glide types types 4-&.
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SOUND MIX AND VOLUME

L VL VT, VL VYL VL VI VL VL VR VI VL VI, VI VE VL VL VL Y 1
The oscillator outputs are sixed together via the oscillator balance control. The ocillator cix is then sixed
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 ic fed into the filter,

xk MIX %X

0SC BALANCE (oscillator balance)
This is & level balance tontro! which sets both oscillators at full level in the centre *=* position. At *1*
ascillztor 2 ic completely OFF and at “2* oscillator 1 is coepletely OFF.

NOISE BALANCE
Thic sets the level balance between the oscillator mix (derived from 0SC BALANCE) and the noise generator.
Both are at full level ir the centre *=* position. At "0SC* ncise is ccepletely OFF and at "NOISE" the
oscillators are coapletely OFF,

VOLUME
This control has 2 functions. Noraally it behaves sisply as a voluee control. Khile it is being turned it
produces the *edit find® displav but this is related to its second function:-

- ADJUSTIMNG THE FILTER DRIVE -
The edit find displav mentioned above is showing you where the filter drive is set. (See STARTING TO PLAY or
VGICES fcr an explanation of the edit find display.)

To alter the filter drive, hcld the STORE button down tas indicated by the arrow on the panell); this holds the
voluee steady while filter drive is adjucted. The noreal “edit find and releace’ function operatec while you
éc this. When the STORE button is released, the filter drive is locked in its new position and volume knob
resuees its aoreal voluae setting rcle; the voluse will issediately juep to the knob setting.

PITCH BEND AND MODULATION

B T VT VI, VI VT VT V2 VT VT VL VI VI V2 VT VT VT VI VT VT VI P L VT, V2, V2
The principal source of sodulation 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 LFD hac on pitch and filter frequency is adjustable and there are two distinct xays in which thece effect
tan be introduced:-

1) -The first way is by seans of the autoeatic "intro* delay. After a key has been played, sodulation is
introduced saccthly after an adjustable delay and the amount of aocdulation is adjustable independently of the
"sheel® acounts of eodulaticr.

2) The second way is the classical way - by seans of the HODulation wheel. On this instrusent, there is the
additional convenience of independent programmable *amounts® of effect on pitch and filter frequency when the
HOD xheel ic turned.

The aacunts of modulatisn cf oscillator pitch and filter frequency froc these two routings are cospletely
indeperdent. They can be mixed together either positively ar negatively (ie they can cancel each other out).

Pitch bend is a difterent sort of sodulation effect; it simply takes the oscillator pitches up or down like 2
tuning cantrol. The BEND wheel ic the control for this effect and on this instrument, there is 2 prograanable
berd wheel ®anount® control to set the amount of pitch bend when the wheel is turned.

Firstly, the contrals of the LFO itself will be described, then the *INTRO® delayed routing controls, then the
wheel routing controls.
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% LFO xx

WAVEFORM rotary switch
This allowns selection of the type of signal produced by the LFO, The positions marked KBD, ENV and R are aot,
strictly speaking, LFO waveforas but they provide a convenient routing for some useful effects.

Position
1 INI
2 ‘A
3 .Ln“
§ RNV
S °KBD®
& R

trianqular wave

santooth wave

square xave - note that this wavefora only gives sodulation in one direction (depending on
the settings of the various amount controls) since it is aost useful for trills where you
do nct want to lose the basic pitch being played.

{envelope) selects the filter envelope instead of an LFD wavefora

(keyboard) selects the equivalent of the keyboard control voltage which would be found on
an analogue svntheseiser.This allows the keyboard pitch tracking or filter tracking to be
altered froa their noraal settings.

(randoa) is a sasple and hold of noise which is renexed at the start of every LFD cycle
and held steady until the next LFO cycle begins. Use the RATE control to change the rate
at which new randoca levels occur.

RATE (of LFO)
This adjusts the frequency or rate of the LFC froa 1 cycle every 30 seconds to 39 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 RO
ar AMIUNT (to filter) contrcis is instantly reduced to zerc. The INTRO control sets the time delay before the
nodulation starts (aad the rate at which it risec to the full amount). The ziniaus delav is zero and the
saxisue delay is about B seconds. Note that the type of triggering in operatien (Sin6le or MULTiple) will
affect the Intro function reset.

This contro! deec not have anv effect on the KODulation wheel or wheel amount settings.

PITCH MOD

Thic sets the asount of osciilater pitch sodulation by the LFO. In the centre *0" it is zero; there is a seall
*dead” band here to help in finding the zero point quickly. Clockwise rotation gives positive modulation (eq
sawtoocth is rising or sguare wave is "up® only) and anticlockwise rotation gives negative mogulaticn. The
sazizua modulstion possitle is a 7 seei-tone swing.

Thic control ic independent of anv wheel and wheel amount settings but is affected by the INTRO delay.

AMOUNT (of filter modulation)
This sets the amount of filter frequency sadulation by the LFD in the sase wav that PITCH MOD affects pitch
aodulation. In this case the aaxieue depth of sodulation possible is the full range of the fiiter,

It ic also independent of wheel settings but is affected bv the INTRO delav.
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¥ WHEELS xx

~BEND- AMOUNT
Thic adjusts the extent of the pitch bend obtained froe the BEND WHEEL froe tero to approximately 14 sesi-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 froe the KODulation WHEEL froa zero to a 7 seai-
tone swing when the M0D wheel is turned to its extrese (positive or negativel.

-MOD- FILTER AMOUNT
This adjusts the extent of the LFO filter modulation obtained free the HO© WHEEL froa zero tc a swing over the
full range of the filter when the NOD wheel is turned to its extreae (pocitive or negativel. *

THE WHEELS (to the left of the keyboard)
The wheels are the *perforsance® controls for altering pitch and modulation effects while playing. They are
self-centering and in the centre pasition, they have no effect. Rlthough they eay not return exactly te their
centre positions after being turned, they have a seall "dead” spot in the middle to ensure that they have no
effect in the rest position.

BEND wheel :
Thic raises or loxers the oscillator pitches to an extent prograeeed by BEND AMOUNT control.

MOD (modulation) wheel
Thic sieulatneously controls the acount of LFO modulation of:-

{. PITCH prograssed by the wheel PITCH AMOUKY
2. FILTER FREQUENCY programsed by the wheel FILTER AMOUNT

It ic not affected by the INTRO delay or the alternative pitch eod. and filter amount controls. Wheel
nodulation can be mixed in with INTRO modulation if reguired.

THE FILTER
The filter is sosewhat unique in that it is actually THO FILTERS, each with 12 dB/octave cut-off slope. The
cut-off frequencies of the twc filters always keep in step but they can be separated ¢ros each other by an
adjustable agount using the SEPARATION contrcl. This facility allows the best of both the *punchy*® effect of a
24 dB/ octave filter and the more ‘rounded* tones possible fros 12 db/octave filter (see SEPARATION).

Use of the "@" contral provides all the usual effects when no separation is applied but the combination of'
hiqh & settings AND separation can give a new range of sounds, particularly with BANDPASS filtering where soe
distincly *vocal® effects can be obtaind.

ABOLT FILTER TRACKINE
This deserves sose 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 become accepted as the eost useful
%2y to use the filter.

There are, however many application for amounts of filter tracking ranging froe over twice the “in tune*
asount down to *negative® amounts in unusual cases. The amount of filter tracking can be changed by selecting
KED on the LFO wavefora switch and setting up an LFO filter amount., It could be done via the msed. wheel
routing but the wheel wauld have to be held away froa centre all the time. The direct filter ANOUNT 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 pass. All frequencies preseat 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 sigral that reaches the output depends
on its 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 qreater than it would be with a sore gentle slope
(12dB/octave) .
In this setting, both filters work as low pass to give 3 24 dB/octave slope (when there is no
separatnonl.

HP - high pass. This is the sase in principle as the low pass setting except that frequencies above the cut-
off frequency are passed through and thosé 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 cosbination
allows frequencies between the two cut-off (requenc;es to pass through. Abave and below, the signal is
reduced at 12 db/octave.

The separation control adjusts the width of the band. If the "@" 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 c.rcuastances. '

Positione 4 - & labelled as *MC TRACK® are the sase a5 the first three pasitions except that the filter does
not track with oscillator 1. Kote that the KBD setting of the LFO wavefora sthch can still be used to provide
adjustable fxlter tracking.

SEPARATIDN R :
This adjusts the difference betwesn the twa filter cut-off frequencies frow zero (fully anticlockwise) to
about 4 OCTAVES separation (fully clockwisels :
In "LP* and "HP*, zero separation makes the tuo filters work together as one 24 dB/octave filter. As the
separation is 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.

FREGQUENCY (of cut-off)
This is the “manual® control for the cut-off frequencv of the filters. The range of adjusteent is the entire
audio spectrun (froz less than 1&Hz to over 14 KHz).
Both filters are changed together, maintaining any “"separation® that has been set up. LFO modulation, envelope
transients and 'track:ng are superimposed on this basic setting.

2 (or resonance)
This affects the behaviour of both filters in the vicinity of their cut-off frequencies. With @ set fully
anticlockuise (no resonance!, the filters behave as described above in the TYPE of filtering section.

If the @ is high, then signals at frequencies close to the cut-off frequency are magnified to an extent that
depends on the @ setting to produce a resonant effect. In the extrese (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 mcdulation or envelope control of the cut-off frequency is to strongly
accentuate the changes in cut-off frewquency. For exasple triangular wave LFO sodulation produces the fasiliar
guitarist’s WAH-WAH effect.

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

AMOUNT (of envelope filter modulation)
This sets the amount or filter frequency mudulation by the filter envelope generator (designated as envelope
generator 2) froa zero to the full range of the filter ir either direction. In the centre *0“ position there
is a small °dead” band to help in finding the zero point quickly.

.
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The cut-off frequency sweep caused by envelope sodulation 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 pasitive setting
{clockwise) and below for a negative setting (anti-clockwise)., The manual FREQUENCY cantrol amust be set to a
suitable initial starting point.

THE ENVELOPE GENERATORS AND TRIGGERING FACILITIES

L, VT, VT, VT VT VT VT VY T VT VT VT VT VT VT VT V2 VT VT V2 VT VI, VT, VT, VI VT, W1, VI, V2, VI VYL VT VT VT VT VT, VT, V2 V2. V2. VY VI VI V1 VT VT VT V2 V1. V)
There are two envelope generators and they are sore or lese identical, Each one has four controls:- attack,
decay, sustain level and release. Envelape generator nusber 1 (the upper set of controls 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 contral the filter cut-off frequency as the arrow on the panel sugqests. It can
also be routed via the LFO wavefora switch enabling transient oscillator pitch effects if required. -
The two sets of are not actually labelled "voluse® and “filter® but it can be seen froa the arrows p01nt1ng
towards the filter that the lower set controls the filter envelope.
There are several ways in which the envelope generators can be triggered. Noreally they are trxggered by
playing the keyboard but there are 2 nusber of alternative ways-including repetitive triggering by the TENPO
clock, :

The operation of the envelope generators is described in more detail in section § - TRIGGER GATE AND EKVELOFES
and the inforaation which follows is restricted to basic facts about the controls theeselves.

%1 ENVELOPES AND TRIGGERING'**
- VOLUNE ENVELOPE GENERATOR - (nuaber 1)

ATTACK
adjusts the time taken for volume tc rise from zero to its full level (for any given volume control settxng)
after & trigger has occurred and while the "gate® signal is present. The range of adjustsent is froe less than
t eillisecond to over 15 seconds. The voluae rises linearly (unlike the decay and release which are
exponential).

DECAY
adjusts the time taken for voluse to decay froz its full level (the level reached in the attack phase) down to
zerc, directly after the attack has finished as long as the *gate” signal is present. The range of adjustaent
ic fron less than { eillisecond tc over 80 seconds to cosplete the full change in volusze.

If sustain level is set above zero, the decay will stop when the sustain level is reached, thus shortening the
decay period. i

SUSTAIN LEVEL

sets the voluae level at which decay stops. Thic level is maintained while a key is held down OR hile
autocetic GATE TIME is operating (ie while the "gate” signal is present),

RELEASE
adjuste the time taken for voluae to fall frac the sustain Jeve! back down to zero. The range of adjustment is
fros less than 1 rillisecond to over 60 seconds to cover the full voluee change (froa maxiaus to zero). It the
release starts at less than the maxieun level, the release tise is correspondingly shortened.

The release starts after (all) the kevs have been released OR after automatic GATE TINE has finished - if it

is operating (ie when the "gate’ signal disappears).

- FILTER ENVELOPE GENERATOR - (nusber 2)

The four controls have the same effect on filter frequency as those of the voluse envelope generator have on
voluse except for the following differences:-
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ATTACK is exponential like the decay and release and the range of adjusteent is from less than § aillisecond
to over 40 seconds. '

If SUSTAIN LEVEL is set to zero (fullv anticlockwise), there is an adjustable DELAY period between triggering
and the start of the attack. In these circuastances, the RELEASE control is used to set the DELAY time instead
of having its norsal function. The range of adjusteent of the delav is froa zers to ! second.

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

- TRIGGERERING, TEMPO, GATE TIME AND FUNCTION -

TRIGGERING rotary switch ]
The positions of -this switch that would norsally be used are S6L for single triggereing or MULT for sultiple
triggering of the envelope generators, In these two positions, both envelope generators are triggered
together,

Alsp, in these two positions, the TRIGGERING function is programasble. In other words when a voice is
selected, the effective position of the switch is set to whatever was programsed in the voice mesory. In the
resaining four positions it is XOT programsatle; the switch position will over-ride the effective position
that the selected voice contains. However, if a voice is stored, the position of the switch will always be
seaorised and will take effect if the voice is selected xith the suitch in either the S6 or the NULT position.

In the three "RPT" (repeat) positions, either or both of the envelope generators is triggered by the TEMPO
clock:- : o . ‘ ,

"RPT 1*  the vcluae envelope is triggered by the TEMPD clock
*RPT 2"  the filter envelope is triggered by the TEMPC clock
"RPT 142" both envelopes. are triggered by the TEMPO clock

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 4.

TEMPO
This controls the speed of repeated envelope triggering, arpeggiation and sequence plavback. The range of
adjustaent is from about 1 beat every 4 seconds to 32 beats per second.

In the fully anticlocwise position marked “EXT*, the tespo clock stops operating and the EXTERNAL TRIGGER IN
jack socket connection becomes active. All the functions whick would norpally be governed bv the tempo clock
are now operated froe external trigger pulses. This is siaply an alternative way of cbtaining exterral
triggering but without restricting the TRIGSERING switch to the "EXT® position. Obviously it prevents the use
of external trigger dividing. ‘

It the TRIGGERING sxitch is set to *EXT", the TEMPO control bezozes an EXTERMAL TRIGGER DIVIDE control as
explained above.

GATE TIME
This control is active during envelope repeats and sequence playback. Its main purpose is to sisulate the “key
held down" tiae of noraal playing during sequence plavback. The range of adjustment is froa 30 ailliseconds to
8 seconds. -

BEAT lamp

cones on at each TEMPD clock pulse or, if external triggering ic being used, at each trigger pulse. It and
stays on during autoeatic GATE TIME.
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FUNCTION rotary switch

NCRN (noraal} is used for noraal sonophonic playing, With the switch in this position, FUNCTION is
prograesable (when 2 voice is selected).

ARP (arpeggiater) brings the arpeggiator into operation at any tiee except when 2 sequence is running.

buo (duophonic) changes the escillator keyboard assignment so that two notes can be plaved

sicultaneously. If @ sequence is playing, it allows accompaniment of the sequence to te played on
the keyboard.

Pasitions 4 to 6 are the same ac the first three positions except that an indefinite HOLD is provided KITHOUT
AFFECTING TRIGGERING, The effect of HOLD is to sirulate the effect of holding down a key of the keyboard. It

would be used for exasple to lesve the arpeggiator playing in the NEMORISE mcde while another instrusent i
being plaved.

In the NORM position, the effective position of this switch is programaable. In other words the FUNCTION can
be altered by selecting a vaice. In any of the other positions, FUNCTION is NOT prograesable. The actual
position of the switch over-rides voice meacry settings, like the TRIGBERING switch in any positions other
than 86 or MULT. If a voice is stored. the position of the seitch will always be included in the stored voice
but will only take effect if the switch is in the NORX pcsition when the voice is selected.

See section 7 - AﬁPEGGIATOR, DUO & HOLD for mare inforsation about this switch.

THE STORE AND RECALL AND SEQUENCE EDITING SECTIONS

PP P PP N P P A P T P P P P N TP U T T T T T P N P P P PN T D N P P O P Pt 0 P N P P P O P\ N s N

A1l the functions of these resaining controls are described in detail in other sections. Most of the coatrols
have several different functions and they are all briefly listed here.

¥ STORE AND RECALL XX

VOICE push-button

is used in conjunction with the keyboard te select and store voices. Its use is fully described in section & -
VOICES.

STORE push-buttaon
is uced in conjunction with other buttons for saving veices and wavefores and for starting a sequence edit.
Its use is described in the appropriate sections.
It is alse used while FILTER DRIVE is being adjusted (see ADJUSTING FILTER DRIVE in the 8% MIX $8 section).

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

XX SEQUENCE EDITING ¥X%

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 ARPEGGIATOR, DUO & HOLD

. REPEAT EVENT push-button
15 used in sequence edit with the keyboard to enter repeats into sequences. It can be used on its own to juap
to the end of the sequence being edited.
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INSERT push-button
is used during sequence editing in cosbination 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 ta set the CASSETTE SAVE/LOAD function into the *ready” state.
It is also an ARPEGGIATOR mode contrcl, used to select the MEMORY mode.
DELETE push-button
is used during sequence editing to delete one event froa the sequence OR with the INSERT button as mentioned
above,
It can be used in the CASSETTE SAVE/LOAD *readv" state to cancel itess ready for saving or loading.
It is also an ARPEGGIATOR mode control, used to set the HANDS-ON eode.
€< STEP (step down) push-button
is used during sequence editing to step back through the sequence OR xith
STEP-> to end the edit.
In sequence repeat, it sets playback to SINGLE.
In sequence single playback, it STOPs the sequence.
In the CASSETTE SAVE/LOAD *ready" state, it starts LOADING.

It is also an ARFEBGIATDﬁ acde control, u;ed'to-sef§¢§ direcﬁiqn of play.

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

In sequence standby, it STARTs a single plav of the sequente froe the beginning.
In sequence single plavback, it sets indefinite REPEAT playback.
In the CASSETTE SAVE/LOAD "ready" state, it starts SAVING.
It ie aleo an ARPEGEIATOR acde contrel, used to select direction of play.
SPACE pushbuttdn (to the left of the keyboard)
is used during sequence editing to enter rest periods into the sequence.
It can also be used when the ASPESGIATOR is running in the MENORY sade while inserting notes inte the sesory.

Except during sequence editing, pressing the cpace button triggers the eavelaope generators.
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S. TRIGGER. GATE AND ENVEL OFPES
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, sose of which are novel, this section starts with an explanation of where these cignals coze froa and
what they de.

Trigger and Gate Signals
The TRIGBER is an "instantaneous" event; its purpose is to start the ATTACK phase of envelope generators and
usually to sake the oscillator pitches change to whatever note is deaanded (whether it is a norsal keyboard
note, the next arpeggiator note or the next sequencer notel.

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

The 6ATE is an °*ON or OFF" type of signal. It detereines the activity ot the envelope generators after they
have been set to attack by the trigger signal. (The gate is a purely internal cignal in this instruzent and it
need only be considered for the sake of understanding the systes.)

Khen the trigger ic being produced froa the KEYBOARD, the gate is “on" or *open® while ANY key ic held doxn.
If the trigger is coming fros the TEMPD CLOCK {ie during sequence playback or envelope repeate), then after
each trigger, the gate is "on* for a length of tiee set by the GATE TINE control. In otter words GATE TIME
sinulates the effect of holding keys down for a certain length of time. (The BEAT lamp ic 1it during this
autosatic gate tiee.) ' -

Envelope Generators
There are twe envelope generatore. CGne is for controlling the voluse of sound (the upper attack - decay -
sustzin level - release group on the panel). The other controls 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 is the rate at xhich the full voluse (or full sweep of filter €requency) is attained.
DECAY ic the rate at which it falls back to sustain level,

SUSTRIN LEVEL ic 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*,

‘It the gate goes *cff® during the attack or decay phases of this sequence, the release phase starte

irsediately if the output of the envelope generator it below sustain level. If 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
release takes over issediately but if the decay rate is faster, the output drops to sustain level at the decay
rate and thea falle to zero at the release rate. This arrangement gives the bect resulte in most
tircugctances.

The filter cantrol envelope has an extra facility:- if the sustain level is set to zero, the release function
ic sacrificed for a pre-attack DELAY function (the time between the trigger and the start of the attack
phase). A delaved filter sweep can, for example, be used to obtain an *echo* type of effect. The release
control is used to set the delay tiee.

In these circurstances, the output of the envelope generator always falls at the DECAY rate whether the gate
ic on or off. 1f the gate goes of before the delay is over, the attack phace will not start.
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The Tempo Clock
This is an independent oscillator used specifically for producing reqular triqger pulses and for timing the
arpeggiator and sequence playback. TEMPO controls its speed (unless it is fully anticlockwise - see EXTERNAL
TRIGGERING) .

The BEAT laap displays each pulse even if the tempo clock is not being used.

Note that if “gate tise" is greater than the tezpo clock period, the BEAT lamp will be it all the tice.

TRIGGER SELECTION
The trigger (and gate! signals which operate the voluse eavelope generator, the filter control eavelope
generator and changes of note need not be froz the sase source. For exaeple, 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 TRIGGERING select switch. Out of all the coebinations possible (some of which
would not be practical), the most useful ones can be selected.

The norma! settings of the TRIGSERING select ewitch are S6 (single) or MULT {eultiple) triggering.

S& both envelcpe qenerators are triggered fros the keyboard every time a key is played as long as NO
OTHER KEY IS DORWM,

MULY sase as S5 erxcept that the trigger occurs every time ANY key takes effect.

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

Ia the resaining 4 positions, one or both of the envelope generatore is triggered by the tempa clock or by an
externs! trigger. They are usually used for special effects,

peTy {repeat envelope §) - the voluse envelope generator ie triggered on every TEMPO clock pulse as long
as 2 key is held down. (The filter envelope is still triggered by the keyboard and the triggering is
aultiple as defined above.)

fPT2 {repeat envelope 2) - the filter envelope generator is triggered on every TEMPO clock pulse
urconditionally. {The voluse envelope is still triggered froo the keyboard and the triggering is
aultiple as defined atove.)

FPTI&2  lrepeat envelopes { and 2) - both envelope generators are triggered by the TEMPD clock. The effect
is a coabination of °"RPT!" and *RPT2" coabined.

13 both envelopes are triggered by external trioger pulses. The eftect is sigilar to the "RPT1&2°
setting except that the function of the TEMPO clock is replaced by external trigger pulses.

¥her the voluse envelcpe is in a *repeat”® setting (RPTL, RPTI&2, or EXT), instead of holding down a key to
keep the repeate geing, the HOLD facility can be used (see section 7 - ARPEGGIATGR, DUD & HOLD for sore
inforaation). .

IXPORTANT NOTE:- 1f the TRIGSER!NS switch is in any of these four positions (repeats or external), it will not
be affected when voices are selected. Thic allows voices to be selected without losing *special® triggering
cet-ups. However, if a voice is STORED the position of the switch will be eeaorised and will take effect when
the stored voice is selected (35 long as the switch is in SG or HULT when the voice is SELECTED).
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EXTERNAL TRIGGERING

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

TRIGGER OUT coses froe the RING connection.
TRIGGER IN goes to the TIP connection.

The RING connection is normally at 0 volts. A 4 eillisecond duration +5 volt pulse is produced every tize the
VOLUNE envelope generator is triggered.

A trigger IN pulse applied to the TIP connection should be not lesc than 4 eilliseconde duratiocn and there
should be at leact 30 silliseconds between the negative edge of the pulse and the positive edge of the next,
Triggéring occurs on the positive edge.

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

It is also possible to trigger fros an AUDIO signal such as “sync" pulses on 2 sulti-track tape recorder. A
variety of different kinds of audio signal can be used eg bass drum beats, snare drum beats etc. To obtain
satisfactory recults, it is worth expericenting with different cignals and levels. Concider the possibility of
using burste of tone or noise from 0SCar himself - the enveiope repeat facility could be used to obtein
regular timing.) The audio level entering the trigger IN connection should be at least 2 volts RMS.

Note:- Ac TRIGGER IN ic through the TIP connection, a noreal “mono” jack plug can be used if trigger out is
rot required. :

Using External Triggering IN
There are two waye of using trigger pulzes frow an external source.

1) Direct Trigger

1# TENPO is turned fullv anticlockwise to the “EXT/1° position then the function of the TEMPD CLOCK is simply
replaced by the external trigger pulses regardlecs of the position of the TRIGBERINS select switch. This is
the sieplest way and is recomsended for norma! use. It allaws any of the TRIGSERING ewitch functions to be
used with an external trigger.

2) Divided Trigger
Tc use EXTERNAL TRIGGEE DIVIDE, the TRIGGERING switch eust be in the EXT position. All triggering will then be
derived froe a divided down version of the incoming trigger pulses.

The TEHPO control aquires a new function in this eode. Its rotation is eplit into 8 equal zonec, each giving a
different dividing factor as shown on the panel (1,2,3,4,6,8,12,16 going in a clockwise direction). The knab
should be pesitioned roughly in the CENTRE of the relevart zane.

To reset the dividing function so that the NEXT external pulse will produce 2 trigger, prese the *SEE* butten
then release it, (Saee ac the sequencer "reset® function.)

The divide functior allows, acang other thinge, econoeical use of sequencer space in set-ups where the
sequeace note only needs to change on every other beat of the besic timing signal for exasgple.
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VOICE CONTROL SuMMARY

Switching On
Sxitching the instruseat on automatically selects voice *0", the PANEL voice.
It has the sase effect VOICE ¢ key "0 as below.

Selecting Voices

Set TRIGSERINS to "S6° or *MULT® and set FUNCTION to "NORM® if normal prograsaable response is required for
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" (sasze seai-tone 25 0SC 1) -

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

ARPEGGIATOR to UP/DOYN and HANDS-ON

Dscillator Waveforms to WAVEFORM switches settings (ie thev will not be
special waveforas)

(Thie it identical to switching instrusent off/an)

VGICE then release selects the special (PANEL) voice. It is the same ac selecting voice *0" or switching
on except that the "set-up" above does not take place. Instead the paraseters above
are rectored to what they were shen the PANEL voice was last used.

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

VOICE + kev "-1* to "-12° selecte one of the 12 PROGRAMMABLE voicee

‘Storing Voices
VCICE + STORE + key "-1* to *-12°

stores all (effective) control settings (except WHEEL POSITIONS, FINE TUNE and TENPD) in
that voice locaticn. The oreviously stored voice in this location will be averkritten.
{Voices 1" to "24* cannot be re-programzed and storing in voice *0° has no effect)

Editing Selgcted Voices
After voice celection, the panel controls are inhibited from taking effect until they have been individuallv
released:-

PUSH-BUTTON functiocns {transpose, octave etc) recpond iscediately to any changes.

FOTARY SKITCH functions (oscillater wavetors, glide type, LFO waveforz etc) respond imaediatelv the switch ic
disturbed fros its present position. The TRIGSERING and FUNCTION switches will orly be inhibited if they are
in their prograzsable positionz.

CONTINUQUSLY VARIABLE CONTROLS (de-tune, wheel azounts, balance controls etc) eust be turned to their
eftective pocitions using the EDIT FIMD displav to release ther. To alter FILYER DRIVE, hold the STORE butter
down.

Creating Completely Original Sounds
Select the PANEL vaire tc release ALL the contrcls fros the inhibited state and set thes all aanually.
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ES&. VOICES

THE SCOPE OF THE INSTRUMENT
There are several wave in which the instrusent can be used to produce different sounds. The sieplest xay is to
use the 24 PRE-GET voices; they can be set up instantly and no special knowledge or experience is required to
use thea. Between thes, they cover & xide range of types of sound and give a good idea of the sort of
variatione that are possible.

Alternatively, it is possible to select one of the FRE-SET voices and sodify 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 tc
select ac a pre-cet voice. Taking thinge & little further, the programmable voice that has been produced in
this way can be selected, codified and stored again, either in a different progracmable voite lozaticn or in
the saze one ac before (thue over-writing what is already there). In fact, you can go on modifying ac such ac
you like until the sound is what you ant.

Finally, you can create voices of your oxn froe scratch. I vou have no experience of synthesisers, you say
find it only too easy to get *lost® when trying to do this but rest assured that vou are not the only one who
hae had difficulty. The only way to learn is tc persevere and get used to the instrument and what it can do.

_ At any tiae, the sound which has been set up is "captured” precisely when it is stored in one of the 12
prograaaable voice locaticne, It does not matter how the scund was obtained in the first place: it could be a
todified voice or a cospletely original one {or even a cospletely un-nodified pre-set voice). Programeable
voices can be called up any nusber of times and xill remain unchanged until they are re-progralaed. They will
not be lost when the instrusent is switched off.

A sueeary of the functions discuesed in this cection is on the opposite page.

WHAT HAPPENS WHEN THE POWER IS SWITCHED ON
When the instruaent is first skitches on, voice *0" is autosatically selected. This is the PANEL voice: it is
entirely detersined by the positions of the controls on the panel. Unless the controls are in "sensible"
positions, playing the keyboard cav not produce any sound at all or it may produce unpleasant sounds (don’t
forget to turn the voluee upl,

In this condition, the instrument is like any NON-prograscable syntheciser: all the usual controls iand eore)
are available for voice foreation and you have complete freedon to experiment with a vast range of sound:.

Mcre about the PANEL veice later.

SELECTING VOICES
Each of the 37 keys of the keyboard has a different voice associated «ith it. The rok of nusberc abzve the
kevboard is provided to help in identifying the kevs.

The keys marked "1* to “24" are for the PRE-SET voices. To select one of thea, hold dawn the VOICE button (in
the STORE AND RECALL section) and WHILE IT 1S HELD DOKN, press one of these keys. Then releace the key and the
voice button. The selected voice will nox be ready to plav.

Nete that the TRIGGERINS and FUNCTION switches will only be programmed when a voice is selected if they are
physically set in their “prograseable® positions:-

TRIGGERING positicned at S6 (single) or HULT (aultiple)

FUNCTION positioned at NORN (noreal)
In any other positions, the actual knch setting of the switch concerned will aver-ride the settings which the
voice mecory contains. The reason for this arrangecent 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 prograsaable voices; they are selected in exactly the same way as pre-set
voices. [f these voices have not already been prograssed, they may not produce 2 proper sound (as with the
panel voice when the controls are not set in sensible positions). When the instrusent is mex, it is quite
possible that none of thea will produce a decent sound initially.

THE PANEL VOICE
The PANEL voice (voice "0*) is selected in the same way that pre-set or programaable voices are selected
except that key *0°.is used, Doing this has exactly the same effect as switching the instrucent off and on
again. Either way, certain things get "set up® autcaatically:-

The certre GCTAVE is selected

Transpose settings gc to *0°

Filter Drive is set to about 2/3 of its maximue level (start of the thickened line!
The Arpeggiator mode is set to UP/DONN and HANDS-ON

Wavefora select reverts to the wavefors switches (ie NOT a special wavefore)

The reascn for this is to set these things at a good starting point before any work is done to build up 3
sound. If the seaning of this automatic setting up is not clear, ignore it until vou are more faeiliar with
the instrumest,

Once the controls on the panel have been set up, voice "0° could be treated as a thirteenth prograseable
voice. However there ic a slight lisitation here because the autoaatic set-up described above takes place.
This aay not be a probles in some circuastances but you aay nat want the centre OCTRVE setting or *zers®
transpose for exaaple. To get over this, there is another way to select the PANEL voice; siaply press the
VCICE butten and releace it (without pressing any keys). It hac the case effect as selecting veize *0* except
that the octave, transpase, arpeggiztor eode and wavefora salection are left as they were WHEN THE PANEL VOICE
WAS LAST USED.

The word {FANEL) ic written under the voice button to reeind vou of this function. (Note the brackets round
the wordi. hgain, this can be ignored initially if it is not fully underctood; you may find it useful later

&n.

STORING VOICES
Stariag & Joice for use later on is verv similer to selecting a voice except that the STORE button is used as
well. Hold down the VCICE and STORE buttons at the sase tiae and while they are BOTH held down, press one of
the keys froz "-1" to "-12°, Khatever sound is set up at the time will be caved and can be recalled later by
using the zaze nuabered kev (with the voice button alone) as described in SELECTING VOICES. The settings of
TRIGSERINE ang FUNCTION will always be stored but will only be faithfully reproduced on selecting the voice
later on if these switches are set in their prograssable positions as described above.

The stored eound say have been obtained by starting from scratch with the PANEL voice or by selecting a pre-
set or prograasabie voice and modifying it (see EDITING VOICES). Either way, the sound that geis stored is the
scund that you can hear at the time the storing is done.

(Attespting to store a veice in ane of the PRE-SET locations (1 to 24) will simply have no effect; it is not
possible to perasneatly change what is stored in these voice locations. Storing in voice *0* will also have no
effect.) -
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- VOICES - page 6.3

EDITING VOICES
¥henever 2 pre-set or programmable voice is selected, the positions of all the controls on the panel (except
the few that are not stored as part of a voice) play no part in the selected voice. They are inhibited from
taking effect so that the selected voice can operate properly. (In the case of TRIGEERING and FUNCTION, this
only applies if they are in the prograamable positions.)

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

Unfortunately, there is no visible indication of where the controls should be to produce the sound of the
selected voice. (Ideally, they wculd all wind theaselves round autoaatically to the correct positions every
tise 2 voice was selected to chow exactly hox the voice was formed in the first place - this would be
difficult to do')

Instead, they are "inhibited" froa taking effect but it is possible to release thes individually fros this
inhibited state so that the voice can be adjusted, control by control, until the desired sound has been
toreed. If any controls happen to be in the right position corresponding to the voice just selected, they will
not be inhibited and xill respond imeediately to any adjusteent.

Any controle that are not in the right position (the chancec are that most of thea xill not be}, sust be
released fror the inkitited state before adjusteent can take effect. The way in which a particular control ic
released depends on what type of control it is. There are three types:-

RCTARY SWITCHES:- Chasging any rotary skitch setting (filter TYPE, oscl or ©osc2 or LFO WAVEFORN, glide TYPE
etc) is fairly straight-forward ac the change takes effect iasediately. As soon as the switch ie disturbed,
ite new pesition will te the active one. Note that if one ot the switches is already in the position you want,
(eg you sant BAKD PASS filtering and the filter TYPE switch is already set to °BP*) then turn the suztch
either way tc release it then return it to its original position - the required one.

PUSHBUTTON CONTROLS:- eq-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 thexr selected
pesitions, Sieply select what is required - it will always work.

THE REMAINING CONTROLS such ac ATTACK, DECAY, WHEEL ANOUNTS, FILTER FREQUENCY etc:- A special facility is
provided to enable you to find the "effective® positions of these controls before changing thea:- -

~THE EDIT "FIND® DISPLAY-

Hatch the OCTAVE DISPLAY while turning one of these controls, If the LEDs on- the left-hand light up, this
telle you to turn clcckxise to find the effective setting. Correspondingly, if they light up on the‘right-hand
side, it tells you ta turn anti-clocksise ta find the active setting. As you turn the knob TONARDS the correct
position, more LEDs will light up until finally, ALL of thee are 1it when you are very close to it. A few
saall movements of the knob when all the LEDs are lit will "release® it and the FIND dicplay will suddenly
disappear - now the control will respond to adjustaent.

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

It say seem a little difficult ¢c use at first but when you get the hang of it, it will enable you to find the
correct positier very quickly. By knowing where the control was set before any adjusteent is eade, you are not
left in the dark about how it was used to in the voice which was selected. Alsc, it allows smooth changes to
be sade; if the control wac released imaediately it was turned, the sudden *jusp® to a nex setting sight cause
an undesirable sound.

(Thie procese ic referred to in other sections as *EDIT FIND AND RELEASE®)

Orce 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 contrals (except those which happen to
be in the correct phyeical pasitions for the settings which the selected voice establishes) and will cause any
“edited” settings to be lost.
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STORING THE NEWLY FORNED SOUND

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

Inportant note:- When storing "edited® voices, do not faiter on the voice button before the chosen
prograasable voice key is pressed or the cpecial (PANEL) voice aentioned earlier may accidently be selected.
In fact, selecting the PANEL or (PANEL) voice - the distinction is made by the brackets round the word -
siaply releases ALL the controls so that the entire control panel detersins the sound of the instruaent. An
*edited" sound is sade up partly of settings that vou have aade by hand and partly of settings that are still
inhibited. By accidently selecting (PANEL), all the inhibited settings would be lost.

Every tice a voice is selected, all the controls will be inhibited again (except the onec that happen to be in
the right positions) and the editing procedure can be started again froa the beginning.

It ALL of thea have been released, the OCTAVE display will stop blinking. (If, by chance, all the contrals had
been in exactly the right positions, the blinking would not have started.)

CREATING ORIGINAL VOICES
The eeaning intended here is creating voices from scratch rather than starting with a pre-set or prograszable
voice and editing it. Al] that ic required ic to select the PANEL voice {veice "0®) and take it froa there.
The special (PANEL) voice could be selected instead but it is not such a good starting point as ccze cf the
settings (transpose, arpeggiator mode and wavefors mode) aay not be imsediately obvious. -

Using it this way is just like using any non-programaable synthesiser and it obviously requires some
understanding of all the voice forming controls. This method is recorsended if the full potential of the
instrusent is going tc be realised but it sav take some practice to get used to the controls, All the usual
controle that would be erpected of a non-prograzsable synthesiser are there.

The sore uausual facilities like the wavefore building feature are sisply additional but do not have tc be
understood before starting on voice creation fros squiare one. The other sections in this sanual provide all
the details required to understand all the facilities of THIS INSTRUMENT. Although this mav not be eacugh for
a cozplete stranger to synthesisers, it is wcrth studying the whole aanual before resorting to a book about
synthezisers or help fros an expert,

See section 10 - CASSETTE SAVING AND LOADING for peraanent storage of voices.
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7 - THE aRFPEGGIATOR. DUO & l—i(:)l_.l:)

THE FUNCTION SWITCH - Manual and Programmable Operatian
Rlthough the arpeggiator, dua and hold functicns are not particularly related, they are grouped together in
this section becauce they are 2!l brought intc plav by meanc of the function switch. Before these three
functicns are described, the ways in which the ewitch can be used will be explained.

It the switch is in the NORMal position (fully anti-clockeise), then its *effective® position is prograsesble.
That is when 2 voice is selected, the function will be set according to how it was operating when that
particeler voice wac stored. If it is in ANY other position, the function will te deterzined by the ewitch
itself regardlecs of any changes that selecting 2 voice would bring about if the switch were in the NORM
position. (This is sieilar to the TRIGBERINE s«itch which ic only prograseeble in the S6& and MULT pesitions.)

Thie arrangement allows any of the five function cosbinations - arpeggiator or duo with or without hold, or.
kold by iteelf - to be maintained when voicec which contain cther FUNCTION settinge are selected teg all of
the pre-set voicee select the NORM position).

kemesber that when & voice it STORED, the effective exitch function will alkavs be included in the stored
voice. Bhen the voice ic selected later on with the switch in the NORMal position, the effective switch .
pesition AT THE TINE OF STORING will ieeediztelv cosp intc play. If vou dont want the arpegciator, due or hold
to cperate initialilv when the voice is selected, don’'t forgel to switch FUNCTION back to NORMal before
storing the voice.

- HOLD -3
The three sost clockmise positicne of the FUNCTION switch give the saze functione ac the other three pusxtzuns
except that the *gate® (describef in cection 5 - TRIGBER, GATE AND ENVELOPES) is kept on. it has tne sase
etfect as holding keys dcun on the keyboard iadefinitely.

THE ARPEGGIATOR S
Set the FUNCTION switch to "ARF® or °A HOLD' (if indefinite hold ic required). Every key held down will .nox be
played in ascending or descending order, depending an the particular ARPEGGIATOR MODE selected.

If required., the kevs played can be meaorised so that the arpeggiation continues without holding the keys.
down. Four of the SECUSNCE EDITING push-buttons have additional functions ta set the moce of operation, Ihey
will cnly affect the ecde if the arpeggiater is actually cperating.

Speed Adjustment and Triggering
The arpeggiator speed is adjusted by the TENPC control in the saee way that sequencer plavback and envelcpe
repect speeds are adjusted. If external triggering is being used, the arpeggiator speed will also te governed
by the external trigger pulses.

Khile it is running, the arpeggiator itself deoes nct trigger the envelope generators each tise the note
changes. Any of the eavelope repeat positions of the TRIGGERING switch can be used allowing the choice of
autoeatic triggering of either or both envelope generators, each time the note changes. Section 5 - TRIGGER,
GATE & ENVELOPES gives details of the automatic triggering options.
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Setting Direction of Play
Direction is set by the two STEP buttons in the SEQUENCE EDITING section:-

¢ STEP (then release) sets repeated descending play (DOHN MODE).
STEP->» (then release) sets repeated ascending play (UP MODE).

&STEP-)  (then release) sets alternate ascending/descending play (UP/DONN HODE),
(both step buttons)

¥hen setting the direction of play, resesber that the STEP buttons are also used for starting and stopping
sequence playback. To prevent the sequencer fros starting, hold down at least one kev 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 arpeggiater to the HANDS-ON mode.

In the Hands-On sode, the arpeggiator will only run through the keys which are actually being held down. It a
key is released, it will not be present in the arpeggiation the next time round. (If all the keys are
relesced, the oscillators will lock onto the last arpeggiator kev that wac plaving. Whether this is heard or
not will depend onr the envelope generatcr settings and whether HOLD is being used.)

This ic the best mode for *live® plaving as the keyboard responds directly to changes on the keyboard.

INSEET {(then release) sets the arpeggiator to the MEMORY sode.

Ia the Mesory mode, you can continue adding @ore notes into the arpeggiztor memcry as long as AT LEAST ONS KEY
or the SPACE BUTTON is held down,

After ALL keys (and the space button) have been rejeased, the next key or the space button will clear the
senory, ready for a different set of notes to put in.

This mode ic aost effective when HOLD is operating (or with 3 verv long voluse envelope release tiae), It
allows the instrument to carry on playing un-attended so that another instrusent can be played in the
seantime. As soon as a different set of notes is required, they can be keved in; this iemediately clears the
previous set of notes,

The TUNE and INTERVAL transpose controls can alsc be used without disturbing the arpeggiator aeaory as long as

the transpose button is held down BEFORE the kev in the transpose range is pressed.

Arpeggiation in Stored Voices
When 2 voice is stored, the current arpeggiator MODE selection will be ctored 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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- ARPEGGIATOR DUO & HOLD - page 7.3

THE DUO FUNCTION

Duophonic Keyboard Playing
Set the FUNCTION select switch to *DUG* or "D HOLD® (if indefinite hold is required). Now, if twa keys are
played, both notes xill sound (one cscillator each).

If ALL the keys have been released, then plaving one key alone will still force bath oscillators to the saae
note. This cakes it easv to alternate between unison and hargony by keyboard contral only.

Although DUYO does not give truly duophonic perforeance, it broadens the potential of the instruaent by
enabling keyboard controlled hareony which is not noraally possible on monophonic synthesisers. However, it is
worth considering the following things,

It =ay net be easy to keep track of which accillator is playing which note in the DUD mode but the rule to
recesber is that after the all keys have been released, the first key pressed *holds on" to ocsillator | until
that key it released.

The usual systez in polyphonic synthesisers is a certain nuaber of “"voice blocks® which are assigned to keys
as they are played. Normally all the voice blocke would be set to the same sound for obvious reasons but if
they xere not the same, it would be hard tc keep track of which key xas playing which sound. Bearing this in
sind, DUD norsally gives bect resulte with both oscillaters set to the sase wavefors, OCTAVE SHIFT set to *0°,
INTERVAL to "0° and DETUNE not too far froa "0°. This will aake the two oscillators sound the saze.

The FILTER TRACKING (if it ic operating) ic tied to oscillator 1. Since both oscillator notes pass through the
came filter, it is likely that 2 voice with a critical filter setting will not give consistent results (unless
the kevbcard playing style ic watched carefully). Using a *NO TRACK® type of filtering will generally nge F
eara consistent duo response.

‘Sequence Accompaniment :
If a sequence is running (see the next section) and the DUD function is selected, the keyboard can be played
while the sequence is running. To eake this possible, the sequence is played on oscillator 2 via an addltxonal
"bazic® volume envelope, leaving oscillator { to be played through the main systel.

In these circuastances, the OKLY controls settings which affect the sequence voice are:-

0SC 2 HAVEFORM any wavefore can be selected

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

INTERVAL . shich nok acts as SEQUENCE TRANSPOSE

DETUNE which fine tunec the sequence (it would normally be set to °0*)

OSCILLATOR BALANCE adjusts the sequence/accoepanizent balance

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

GATE TINE extends the “basic® voluae envelope sustain tiwe

TUNE and FINE TUNE still operate on BOTH occillators (ie both the sequence and the accoepanikent)

Note that selecting a voice ctill affecte a!l these settinge (except FINE TUNE and TEMPO). This means that the
coaplete set-up for both the sequence sound and the accoapaniment sound can be stored in one programaable
voice location.

Ae long ac a sequence is running and the FUNCTION switch is in either of the DUD positions, the accoepanisent
set-up is maintained; the kevboard ard all the other controls (bend, LFO, filter, envelopes etc.) can be used
without affecting the sequence.

When the sequence etops; the norsal DUD kevboard playing function is resumed.
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(5

I I SEQUENCER SUMMARY

! kxx EDITING x3x

l ; Entering the Editing Mode.

’i. SEQ + STORE ¢ kev °1* to "12° outs selected seauence into ELITING mode at the END of the

: ﬁ OF *15° to *24* existing sequence (and selects voice &)

il .

Hh Clearing the Selected Sequence

o INSERT + DELETE together tlears the selected sequence

I (CLEAR SEO! (pet the inser: tutton down firsts ¢
qL Entry Commands — any sequence %
: ,g PLAYING A KEY when no others are down enters a NORMAL NOTE %‘
I 1 FLAYING A KEY before releasing the previous kev enters a LEGATO NITE ¢
.ﬂvé STEF-» while holding down the previous kev enters a TIED NOTE ;
o SPACE  when no other kevs are down enters a KEST PERIOD (and plavs noise in editing sode) i
Koid REPEAT EVENT ¢ kev "1* to 24" enters a REPEAT PREVIOUS EVENT bv kev nucber -1 i
]ﬁ%! tines (repeats plav as TP C) é

Entry Commands — chain sequences only
VOICE + kev ®-12° tc “24° enters a VOICE CHANGE (2 “dumnv' rest ceriod identifies_it in the editino node) .

L Dmetang s

SEC + kev "i° to *12* enters = SIMPLE SEQUENCE into the chain.
i Step and Jump Commands (not entered into the sequence)
1 &3TEF  (then relesce) cteps back and plavs one event
:} §Te¥—>»  {then reieace) steps forwarc and oiav:z one event
(1 (Keep either button dowun for reseated steppino at TEMPO ratel
,} SED then release (RESET: causes a JUNF to the START of the seguence.

REPEAT EVENT then release (JUMP TO END) causes a JUMF to the ENG readv for eore events to be entered.

Delete, Insert and Replace

DELETE recoves the event that nas iust been enterec or plaved
INSEFT + ENTFY COMMAND  adds the event BEFORE the one just plaved vzing the steo comeands.
REPLACIRD EVENTS the event just plaved duriro steoping ic REPLACED bv the next ENTRY comaand.

Checking Simple Sequences Without Entering Them.
SEQ ¢ iew -1t t3 "-1Z% place bsck the sequence without enterine it and without changina esit status.

Ending the Edit

PEESC TEE 2 STEP BUTTONS SINULTANEOUSLY {arked END ESIT) or
SELECT A DIFFERENT SEGUENCE REAGY TG PLAY  (ie SE& + kev)  or
START EDITING ANCTHER SECUENCE iie SEQ + STORE + kev)

*%x¥ PLAYBACK xxx
Noraa!l Plavbaci frea the Standbv Fode

SEQ ¢ key “1® to “12° celects 3 seouence 1n the STANDYY mede readv fer olavback
O0F “15* to “24°

STEF > (START/REPERT) etarts a SINGLE olav or sets REPEAT if segcuence ic alreadw olavins
&STEF (STNGLE . STOF) cancele RECEAT if coeratino octherwice STOPS olavtaczk 1amedietel:
SEC then releaze {RESET} PESETS the secuence to the start WITHOUT AFFECTING THE PLAYBACK STATUS.

“Immediate" Playback of the Simple Sequences
SEQ ¢ kev "-17 to "-12° plavs one cf the cizcle sequences iesediatelv WITHOUT AFFECTING PLAYBACK STATUS,
Subsegient *immedi2te” slave car follow on directlv.
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s. THE SEQUENCER

INTRODUCT ION
The sequencer is a coaprehensive section for storing notes, spaces, chains cf sequences and voice changee
vhich can later be played autoaatically.

22 independent sequences can exist at the sace tiee in the sequencer mesory; a total of 580 “event® spaces are
available to be shared between thec. Any one sequence can be up to 255 events in length, The total space
available may not ceem particularly large if concidered as 580 sieple notes but large sequeaces usually call
for soae recetition of phrases. In fact the EFFECTIVE capacity is many thousands of notes assuming that a
reasonable acount of repetition is invelved,

The first 12 sequences (iabelled SEQUENCES 1-12 on the panel) are restricted to nctec, spaces and rote or
space repeate. They should be the first choice for siaple sequences. The next 10 sequences (labelled CHAINS
15-24 on thz panel) can be used in EXACTLY the saee way but they can centain voice chinges 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 nusber of beats such that no eavelcpe triager occurs
betneen then. Sieilarly notes can be carried over to the next with no triggere in betxeen (legato phracing),

To create cequences, it ic necescarv to-enter a special SEQUENCE EDITING eode in whick vou have coeplete
freedos to create, erasine and change the selected sequence but vou cannot accidently alter or erase any
cthere, In the editing mode, “events® can be deleted, replaced or inserted until the individuzl sequence
saxiaug (255) or the total storage spece (5B0) it reached. If space runs out, anather sequence gust be
chortened or cleared altogether to lake rooz but it can be saved on tape #irst, (see section 10 - CASSETTE
SAVING AND LOADING!

Puring editing, any-of the sizple sequences (1-12) can be plaved to reaind you what is there. withcut leaving
the selected sequence ed:ting sode. ' )

For coavenience, a suitable voice for sequence editing (voice &) is autoeatically selected wher editinq is
stated and the OCTAVE DISPLAY reverses (ie octave is indicated by the LED which i¢ OFF) ag @ rezinder that
vou are in the editing esode.

Note that the uce of the STORE butten for sequence editing is slightly differeat froe its uce in storing
veices or waveforss. The action of “storing® a sequence actually takes place WHILE it is being edited; it ic
not a separate operation which has to be done after editing.

Once sequences have been crested, they will remain in the sequencer meaory even if the s2ins is switched off.
The only way to change thes is to edit thes individually. Any sequence can be selected instantly, ready to
play. Playback speed is governed by the internal TENFD clock er by external trigger pulses (fros & drus
sachine for ‘exacple). If required, the external trigger pulses can be divided down by various factore to salke
the best use of sequencer event space in circuastances where the basic external triggering rate is a multiple
of the required cequencer playing rate (cee section 5 - TRIGGER, GATE AND ENVELOSES).

¥hile a sequence is playing, the GATE TIME control allows the "on® period {simulated *kev down® txae! of each
note to be adjusted. (Thic it in addition to the noreal envelope controls.)

GETTING AQUAINTED W1TH THE SEQUENCER
There are quite a few sequencer coasands to learn about. After reading through this section, it sav seee very
coaplicated tut don't be put off., If you are worried by the nuaber of comsands available, go through the
sequenzer part of section 3 - STARTING TO FLAY first to get used to it. Tre facilities available are desiqned
to make the sequencer easy to use once it has been mastered but it eay well seee just the opposite at firet,

If you feel that you are not getting the expected results, the best thing to do is start again. Enter-the
editing sode, clear the sequence, put a few notee and spaces in, end the edit and play it back. Use the siaple
cequences at first and forqet about stepping through the sequence, inserting and deleting, repeat cosmands etc
until you are confident that you can at least get something working. Read the explanations of the various
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coaaands carefully and treat thea literally and exactly. They do exactly what is said - no more and no less.
There is no need to use all of thea by any means to get quite complicated sequences playing.

CREATING AND EDITING SEQUENCES

When power is first applied, the sequencer is in the STANDBY aode readv to play sequence 1. Before entering
the editing scde to create or edit a sequence, set up the folloking things:-

set the FUNCTION switch "NORM® (other settings can give confusing results)
set TENPO to about the *2 o’clock® position (fairly fast teapo)
set SATE TIME tc about the *9 o'clock" position (fairly short gate tiae)

Entering the Sequence Editing Mode.

SEQ + STORE + key *1°® to *12° puts one of the sisple sequences into the EDITING sode.

-0]-

SEo ¢+ STDRE»? kev "15* to "24° puts cne of the CHRIN tvpe of sequences into the EDITING mode.

In either cese, voice & is selected autosatically and vou are ready to add more events on to the END of
whatever sequence ic already there. The following sequence editing cosmands are now available:-

Clearing the Selected Sequence

INSERT + DELETE tegether ERASES THE ENTIRE SEQUEKCE - be careful !!
{CLEAR SE@) '

tNote that it ic better to get the insert buttor down FIRST otherwise the delete function will operate and
plav the deleted event. This does not really =atter but the deleted event might be sosething inzonvenient like
a voite change!)

Clearing 2 cequence is enlv possitle in the editing mode and only the selected cequence can be cleared.

Beware that shen the instrument is nes, there could be anything already stored in the seguences. You could try
playing thez all first; there may be some sequences there that have been used to test the systes but they eay
just contain randoa events which uill not play sensibly. Whatever is there, it is probably a good idea to
clear all of thee. C!eérinq individua! sequences is explained above. There is no cosmand available to clear
all the sequeaces in one go (for safety reasons), Each of thea will have to be put into the editing mode and
cleared in turn,

Entering Events into the Sequence

The terc "event® is used to describe anvthing that can be staored in a sequence. The events that can be stored
in the sisple sequences (nusbers 1-12) are notes (norsal, tied or legato), spaces or repeats comsands. The

everte that can be stored in chain sequences (numbers 15-24) are all these PLUS voice changes and any of the
siaple sequences.

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

PLAYING A KEY when no other keys are doxn
enters a norsal note into the sequence. The note plays noreally as it enters the sequence.

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

STEP-» while holding down the previcus key
extends the previous note for another beat (adds a TIED nate). No change is heard in the
note but the BERT lazp flashes to confira the entry. The note can be extended any nuater
of tisec but the ®regeat event® corzand can be used to save space if a very long tied note
is required.

SFACE  «hen no other keye are down
enters a space (rest period) into the sequence. In the editing wode, 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*
entere a "repeat previcus event® corrand into the sequence. The nueber of repeate smakes
the TGTAL up to the key nueber selected (eg key *4° givee 3 repeate). In the editing acde,
he nusber of repeate (key nusher less cne) are counded out as beats of TGP L. During
playback, it produces the proper effect. ANY event can be repeated ucing thic comaand,

2) - ENTFY COMMANDS Oiv AVAILABLE IN CHAIN SEQUENCES -

VDITE + kev *-12* to “Za°
enterc the selected veice into the sequence including the PANEL voice if reguired. The
cpecial (PANEL) can also be entered by pressing VOICE then releasing it. In the edit aode,
2 well as the voice change taking place as it enters the cequence, a “duesy® rect period
and a flach o the BEAT lamp occur. This helpe in identifying voice changes during
cubsequert editing. Anv nusber of voice changec can be entered anvehere in the chaia,

SEQ@ + kev "1° to *12°
enterc one of the SIKPLE sequences into the CHRIN sequence. The sieple sequence is plaved
cut inmsediately it enters the chain.

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

The ctep and jusp coesands are for moving around in a sequence before changing, inserting or deleting evente
cr for sisply checking the sequeace. Thev are no! entry ccazande and dc nct affect the cequence itsel.

&5TE%  then releace
ctepe back one event in the sequence and plavs it in the same way that it plaved when it
xst being entered. khen the beginning cf the sequence ic reached, it has no effect.

STEF-» then relcace
cteps forwzrd one evert in the cequence and playe it as with the step back comseend. Note
that when stepping fornard through a sequence FROM THE BEGINNING, the first step plays the
SECOND event in the sequence;it is not possible to hear the first event using this coseand
{uce the “step tack® comsand to obtain the first event).
Wher the end of the sequence is reached, it is possible to make ONE MORE FORMARD STEP
beyond the last event in the sequence. Nothing is played but the BEAT lacp will flash. If
tore events are to be added to the sequence, it is important to sake this final step or
the last event will be REPLACED by the next entry comeand.
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REPEATED STEPPINS

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

SEQ then release (parked as RESET)
causes a JUMP to the START of the sequence. Nothing is played but subsequent use of the
step cosmands will reveal that the jusp has been sade. 1t is useful for rapidly meving to
the beginning of a long sequence without having to play throughk it. (This coaamand can alco
be used in sequence plavback for cueing sequence and drus aachine start-ups.)

REPEAT EVENT then release (sarked as JUMP T EMD)
causes a JUNP to the END of the sequence. Like the "juep to start® comsand nothing is
played and its purpose is to move rapidly to the end of the sequence, atter stepping
through and checking etc. After using this coamand, the situation is just the same as
after entering the editing mode - ie ready to add more events to the end of the sequence.

4) - DELETE, INSERT AND REPLACE FUNCTIONS - (evailable any tiee during editing)

DELETE reacves the event that has just been entered or played out using the step cosaands. The
deleted event plavs to confirc the operation. Unless the deleted event is the last in the
sequence, all the events that cose after the deleted one are shifted back one beat to
"$ill in® tha gap. :

INSERT + any valid ENTRY COMMAND ir 1) and 2) above
24ds the event inta the sequence immediately BEFORE the event just plaved using the step
coanands. If it is uced during noraal entries (ie at the END of the sequence), it makes nc
difference to the entrv comsand, The event plays out or takes effect in the normal way as
it enters the cequence. All events in the sequence that coae after the inserted one are
shifted forward one beat.

Note that voice changes and simple sequences can be INSERTED into chains. For example to
insert a voice change, hold down INSERT and VOICE and then press the appropriate voice
key.

REPLACING EVENTS  During stepping through a sequence, the eveat just played can be replaced by any other
’ event by simply *playing over it® with a nex ENTRY cosmand. The total nusber of events in
the sequence remainc the sase, THIS IS NOT THE SAME AS INSERTING which puts an additianal
event into the sequence.

§ REMEMBER 8

Rtter stepping through a sequence checking or aodifying, you may want to step forward to the end to carry cn
entering. To do this you aust gc OME STEP BEYOND the last event (as sentioned in the STEP AND JUMP section)
otherxise it will be replaced by the nest entry cosmand. When stepping beyond the last event, a "dusay® LED
beat confirms that this has happened. A *safe* alternative is to use the JUMP TO END coemand (press and
release REPEAT EVENT),
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¥ THERE WILL BE NO RESPONSE IF THE SEQUENCER SPACE RUNS OUT &%

Khile sequences are being created or edited. resesber that the sequence space is limited in two wavs:-

The individual sequence lencth cannot exceed 255 events.

The total of ALL the sequences and chainc together cannat exceed 580 events (design changes may affect this
total by a seall aeount),

In either case, when the lieit is reached, there will be NC RESPOMSE when the attempt is made to enter ancther
event into the sequence. Another sequence kill have to be shortened or cleared coapletely tc aake rasa for
further entries.

If a very long sequence with no repeating ic reguired, it will have to be split up intc 2 or 3 pertc. The
parts cen be joined ucing the chaining facility which will itself need Z or 3 events.

If any passages in the sequence are repeated, the chances are that cpace can be saved by using the REPEAT
EVENT coeaand or by chaining sisple sequences together. Generally'it will be found easier in the long run to
break the required sequence dokn into the simplest and shortest pocsible phrases and then chain thea together.
Daing it thic way will alee make econosical use of the space available. A bit of forward planning should be
well rewerdel.

5) - CHECKING EXISTINS SIMPLE SEQUENCES WITHOUT ENTERING THEM - (available at any tiee)

i you have forgotten whal sequencec are stores in the 1-12 group, they can be plaved without affecting the
eequence being edited by using the MINUS Feve with the cequence button:-

SEQ + key "-1* to "-12°
playe back the selected sequence without entering it and without changing the editing
status in any way. (Adjuct TEMPO for a suitable playing speed.)
The sequencer resaine in the editing eocde and in the same sequence nuaber. It can be used
xhern ANY sequence (cieple or chair) is being edited. If a sieple sequence (1-12) is being
edited at the tire, it can be used to test that sequence itcelf without coeing out of the
editing mode.

Ending the Edit
When the sequence being edited is finished, it is necessary to coae out of the editing zode befcre the
instrueeat can te used anain in the noramz! xav. Alternatively, vou can go straigth into editing a different
sequence. The three poscibilitiec are:-

1) PRESS THE 2 STEP BUTTONS SIMULTANEOUSLY (earked END EDIT)
This pute the sequencer into the STANDBY sode leaving it ready to play the sequence just

edited (or for noreal keyboard plaving).

-0k -

2) SELECT ANOTHER SEQUENCE READY TO PLAY (ie SE@ ¢ kev!
Tre only difference between this and the first cethod is that the sequencer will be ready
to plav tie newly selected sequence instead of the one that hac just been edited.

-OR-

2) START EDITING AMSIHER SEQUENCE (ie SEC + STORE + key)

This has eractly the sane effect as starting an edit from the STANDBY sade. The octave
display will blink OFF to confire the operation.
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PLAYING SEQUENCES
When power is first applied, the sequencer is in the STANDBY mode and sequence i is ready to play. STANDBY
serely signifies that the selected sequence is READY FOR PLAYBACK. The sequencer is always in this sode when
it is not playing or editing.

Selecting a Sequence Ready for Playback
SEQ + key "1° to "12"  selects a simple sequence ready for playback but does not actually start it playing.
-O0R -
SEQ + key "15° tc "24" selects a CHAIN tvpe of sequence in the sase wav.
In either case:- It a sequence is plaving it will stop.

The octave display will blink all ON if the sequence selected is a DIFFERENT one fros the
currently selected seguence.

Starting and Stopping Playback

(134 {START/REPEAT) STARTS the sequence from the beginring if it ic not already plavinc and wili
sake it play through once only.

-OR-

cets it to REPEAT INDEFINITELY if it is alreadv plaving through a SINGLE plav.

& STEF  (SINELE/STOP) cancels the REPEAT function if it has been set but lets the sequence continue
playing to the end.

- 0R -

STOPS the plavback imsediatelv if the repeat function is not operating.

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

This fuacticn ic useful for correct “startc® when externai triggering ic uced. Take the example where a drue
eachine ic being used and a sequence is plaving to the teapo of the drue machine, If the drus machine is
stopped, this will leave the sequencer stuck in the middle of a sequeace. To start froa the beginning again,
all that is necessary is to do a sequencer RESET and then start the drua aachine again froa the beginaing of
the rhythz pattern. ‘

Note that if the EXTERNAL TRIGGER EIVIDE facility is being used, the RESET comeand sets up the divider sc that
it xill produce an internal trigger on the NEXT incoaing trigger pulce.

’
Scan by Manual Manor
http://www.markglinsky.com/ManualManor.html

AT SRR LR AP
PR ey I AL D R

G b




- SEQUENCER - page 8.7

“Immediate" Playback of the Simple Sequences

By using the NIKUS kevs with the SEQ button, any of the sisple sequences {1-12) can be plaved icsediately.
This operates in the same way as it does in the edit mode 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 tise, even when a sequence
is playing in the "norsal" wav.

SEQ ¢ key *-1* to *-12"
plays one of the siaple sequences iszediately without the use of the normal STARY/STOP
buttons. It does not affect the status of the sequencer.

If an "immediate® play is already running, it will set up another cne whick wili follox on
directlv the first one has finished. This can be kept going indefinitely but onlv ONE
*iczediate® play can be entered while anather is already running.

It a sequence is playing in the "aormal® way, it will interrupt it imsediately. Khen the
“iacediate® play hac finished, the noreal playback xill be resused.

Note that if the *norsal® plavback is a chain and 2 "chained” simple sequence is currently
runring, the “ismediate” play that has been requested will only start when the chained
cisple sequence has finished.
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- SPECIAL WAVEFORNS - page 9.1

. SFPECIAL WAVEFORMS

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

In addition to these standard wavefcres, it is possible to select one of S special PRE-SET wavefores or §
PROGRAMNABLE waveforee that have been created by addition of fundasental and haracnic cine waves. The waveforas
selection for the two oscillators is corpletely independent; for exaaple if oscillator | ic set to a ctandard
sawtooth wavefore. oscillator 2 can be set to a prograssasble wavefore or can be uced to edit 2 crograazable
wavefors. There are no restrictions - any coabination of waveforas ic possible.

SELECTING SPECIAL PRE-SET WAVEFORMS
0SC 1 + key *-3° to *-7* celecte one of the 5 PRE-SET waveformc for oscillator |

0SC 2 ¢ kev *-3° to *-7" selects one of the 5 PRE-SET waveforas for oscillator Z

Td';ave tice, if the SAME pre-set wavefors is required for both oscillators, the two waveforz buttons cen be
held down 2t the same tise while the appropriate wavefors key i pressed:-

OSC 1 ¢ 0SC 2 + key "-3" to *-7" selects the sase pre-set wavefore for both oscillatore.

{Rlso note that if oscillator 2 RAVEFORM select switch is EFFECTIVELY in the °0SC 1" position. it is onlv
necessary to select 2 special wavefore for occillator 1. The oscillator 2 wavetore will follow automatically.
Thie will onlv happen-if the switch position is effectively in this postion: the voice “inhibit* function (see
cecticn 6 - VCICES) could be operating on the WAVEFORM switch if 2 voice hac been selected and it RILL operate
when a special wavetora ic selected. Althouch this can be useful when you are thoroughly familiar with the

instrusent, it can pive confusing recultc and it is gererally easier to see what ic happening if the "0SC 1"
position of the ewitch ic avoided.!

The S pre-set waveforac are:-

u-30 FULL ORGAN wavefors containing square wave signals in & octaves.

-4t HARPSICHOKD wavefors containing sawtooth plus additional high frequency cospornents.
o-5" STRONG LEAD wavefore - a complex pulce wavefore with a poserful percussive sound.
e DOUBLE PULSE wavefors with a slightly *ringing® sound.

u-7¢ TRIPLE PULSE wavefors - a sore exaggerated version of the double pulse wavefore.

¥hen thece waveforas are selected, they will appear virtually instantly although the tise taken for the FULL
ORGAN wavefara mav be just noticable.

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

0SC 1 ¢ kev "-8" to "-12° selects one of the 5 PROGRAMMABLE waveforme for oscillator 1

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

All the rules for the pre-set waveforas applv. The tuc occillators can be set to ditferent wavefores or they
can be se! sieultaneously to the same wavefare by holding down both wavefora buttons etc. However. the

prograceable wavefores take some tioe to develop. This is explained further on in CRERTING WAVEFORNS.

Even if the PROGRAMMABLE wavefara locaticns have not been prcgramsed, there will probably be sosething
interesting there. Trv thea out!
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GETTING BACK TO THE SWITCH WAVEFORMS
This is just like the voice editing procedure for °releasing ® the wavefora switches when they are inhibited
after.a voice has been selected. Siaply turn the appropriate NAVEFORM switch to the desired standard wavefora,
Disturbing the switch aakes it release the special wavefora, (See EDITING VOICES in section & - VOICES.)

CREATING WAVEFORMS
Firstly it is advisable to enter the KAVEFORM EDITING eode so that the wavefora 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 advisable, but not essential, to put both oscillaters into the edit made OR to turn down the one
you are not editing (using the OSCILLATOR BALANCE control).

The method recoasended is to use both oscillators - slightly detuned, set a long volume release time, select
the bottoa octave, lox pacs filter alaost fullv open and a fairly low "0°. Alternatively, to get something
going quickly, select voice 13 (or §2) and set the FUNCTION switch to "N HOLD®,

Entering the Waveform Editing Mode
0SC 1 + key "0" puts oscillator 1 into the HAVEFORﬁ'EDlTlNG sode.
0SC-2 + key "0" ~ puts oscillator 2 into the WAVEFORM EDITINS mode.

This is juet the same as selecting one of the pre-set or prograzsable waveforass and all the rules are the
sage. In thie case, it is reconsended that BOTH oscillators are put into the editing mode. (Use both buttons
together to de it in one go.)

There will be a short delav while the *edit” wavefora is installed: the OCTAVE DISPLAY blinks showing various
phases of the internal wavefora building process. 1f vou have followed the recomaended voice settings and ROLD
is operating, you will hear the wavefors building up if it is net already cleared.

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

0ST 1 + 0SC 2 (together) then releace clears the "edit® wavefora
{CLEAR EBIT)

foain thera will be a delav whilz the wavefors clears - if the note was plaving, you will hear it disappear.
You are now readv tc insert or delete haraonics.

Inserting and Deleting Harmonics
The two wavefora buttons have different functions when they are used with kevs *1* to "24°, nasely to INSert
and DELete haraonics. These functions are aarked underneath the buttons. The labals INS and DEL will be used
in this secticn since we are dealing with the harmonics in wavefores rather than selecting the waveforas
theasel ves. .

INS ¢ key *1° to "24"  incerts the haraonic of the selected order (1-24)

“1" is the fundazental or basic note

“2" is twice the fundamental freguency
*3* ig three tines fundaaental frequency
etc.

DEL + key *1" to *24*  deletes the harconic of the celected order (if it is present).

Each tice a harmanic is inserted or deleted, the wavefora is re-constructed. If the note is playing you will
hear the new wavefore as it develeps. (Again the octave display will blink while this happens.)

.
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The LEVEL {or voluae) at which each hareonic sine wave is inctalled depends on the arder of the hareonic:-
the fundasental qoes in at full level {saae as any standard wavefore)
key *2* (double the frequencv) is at half the fundamental level
key *3° (3 times the frequency) 15 at one third of the fundacental level

key *24° (24 tipes the freguency! is at 1/24 of the fundasental leve!

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

key 24 can be incerted 24 tises
Sieilarly, anv haraonic can be deleted repeatedlv (if it ic present) until its level ic back down to zerc.

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

A guide to Waveform Building
Generally. the full potential of these waveforas is obtained by playing in the lower octave registers. As a
guide to the sort of scunds that can be obtained, if the hareonics are confined to lower orders (sav between
the fundamental and the 10th harecnic), the sounds have a “bell-like® quality.

if -just 2 few adjacent harmonics like 5,6 and 7 and no fundasental are used, a ‘ring-zod” sort of sound ic
obtained. In fact, these °"ring-mod® lite sounds produced in this way are generallv more useful than those
produced in the usual way (rapid LFO scdulation of pitch or filter frequency) because the qualitv of the sound
it eaintained over the shale keyboard. The only way this could be achieved using LFO aodulation would be if
the LFO frequency tracked with the keybcard.

i( 2 randoa selecticn of harronice is used, particularly with a lot of high hareonics at high levelé, the
sound has a harsher (but nat dis-chordant) quality.

The most unusual sounds are obtained when there are considerable “gaps® in the spectrua. For example, 2 few
hareonics closely grouped together at the bottee end (say 1,2 and 3}, a few around the middle (say 9,10 and 1}
entered s few times) and a few st the too (say 2%,23 and 24 entered about 10 timec eack) will produce 2
wavefora which would not normaliv be encountered fros & *natural® source. Nevertheless it still sounds very
cseical,

The best thing is ta esperisent and qet uced to the sort of sounds produced bv different kinds of coabinations
of haraonics. Also bear in mind the possibilities of the two oscillators running together, paticularly when
thev are slightly de-tuned. This gives a auch more lively effect than one occillator alone or both running at
exactly the sage pitch.

Storing the Edited Waveform
When vou are happv with the edited waveform, it can be stored tor later uce,

G5C § or 0SC 2 + STORE ¢ key *-8" to "-§2¢
- stores the *edit® wavefore in that PROGRAMMABLE wavefora location readv for selection at
any tiee later on, (The wavefore already present will be overwritten.)

Note that EITHER waveform button can be used for storing; it makes no difference which on is used. The
waveforn stored is not assigned to anv particular oscillator and it can be selected later for either
oscillator.

Also note that you have not left the edit mode and the edit wavefora is still intact. To leave the edit aode
siaply select any other wavefors in the rorsal wav as described earlier in this section.
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RAPID WAVEFORM CREATION
khen vou are familiar with the results of wavefore creation, it possible to save the time it takes to enter
the the edit sade, wait for the mavefora to be constructed after everv harsonic insert or delete etc.

The procedure is actuslly exactly the same except that vou are doing it *blind* - if vou don’t need the
reassurance of hearing the wavefors develop, it is a such quicker method. During building a wavefora this way,
the interaediate stegs of wavefors processing are not carried out (hence the time saving) and it is NOT
possible to hear the waveforam or store it until the EDIT mode has been called up. Follow this procedure:-

0SC 1 + 0SC 2 then release ALKAYS clears the edit waveform even if it is not selected on either
(CLEAR EDIT) oscillater,

INS ¢ kev "1" to *'24° ALNAYS inserte the chosen harconic.

DEL + key "1® to "24* ALNAYS deletes the chosen harmonic.

You can tap in haraonics as fast as you like until maximus levels are reached but vou eust keep track of what
you have done if a specific haresnic content is required. Even if you aake a sistake the resulting wavefora
wiil probably be a pleasant eurprise!

DON'T try to store the wavefora at this stage as it is not fully processed vet.

Finally enter the edit scde {(one or both oscillators - it doesn’t matter)

05C 1 and/or GSC 2 + kev *0° sets up th WAVEFORM EDIT mode and the *edit" waveform is constucted. If the
note is plaving at the tize, it will be heard building up.

Now, the wavefors can now be plaved or stored in the norsal way,

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

The instrusent itself can hold a certain nuaber of prograssable wavefares, voices and sequences even when the
eains is switched off. I1{ the eezory protection battery is fully charged, the inforeation will be retained for
3 few gonths, It may be that this anount of storage for this length of time is sufficient for your purposes
and you eay never need to use the cassette saving facility.

However, if the acount of space in the instrument or the memory retention tige are not sufficient or if you
wish to keep 2 persanent record of the prograesing wark you have put in, ther this facility can be used te
pravide unlisited permanent storage.

SAVING is the procecs of storing the programze information in the instrucent on tape. in a digital fora,
LOADING is the procesc of re-prograesing the instrusent with this saved information; it over-writes what ic
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 sethod but saving and
loading does not reguire very high quality recording. The convenience of a cassette recorder therefore sakes
it the best choice.

CONNECTIONS AND SIGNAL LEVELS

The TRISB‘PISAVE jack socket provides the connectione for cassette saving and loading, The socket is the
STERED type:-

The SAVE output tc the recorder coses from the RING connection.
The LOAD input froe the recorder goes to the TIP connection.

The SAVE output signal is a seriec of ¢ to +5 volt pulses and the source iepedance ic 4 Kohac approximately.
The signal is suitable for a DIN tvpe of input but signal ‘and impedance matching are not critical. Generally,
the input will be considerablv “overloaded® but this will not cause dasage to input circuitrv and, uzth:n
reason, it gives the-best results. Even a microphone input can often be used.

The LOAD signal froa the recorder should be at least 2 volts peak to peak and not greater than 10 volts peak
ta peak. & direct DIM type of output is NOT suitable, Use the LOUDSPEAKER or EARPHONE signal - cassette
recorders usually have a 3.5 en jack socket output that is suitable.

If vou are choosing a cascette recorder for this purpose, no eare than about £20 needs to be spent but make
sure that it has external input and output connections and that the output level is sufficient to drive
headpharies at a fairly high level.

The usual cause of trouble in saving and loading (assuaing 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
recsponse, there eay be errors in loading, Use a fairlv nex tape if possible.

Rather than worrying about all the probless that could accur, just try it - it vou get the connections right
in the first place, it chouldn’t give you any trouble. Before eaking any serious recordings of information vou
wish to keep, aake sure the svstee works first.
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- CASSETTE SAVING AND LOADING - page 10.2

SAVING AND LOADING
Inforsation is saved in three groups - all prograsaable waveforas, all programsable 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 inforaation saved will subsequently be recognised on loading. Information of a certain type can
therefore be extracted froa a tape containing inforsation of all three tvpes spaced closely together.

The approxiaate saving or loading tismes are:-

S Waveforse S seconds
17 Voices 12 seconds
full seguencer 17 seconds

Preparing to Save or Load
Four of the buttons-in the SEQUENCE EDITING section are labelled in a small “cassette functions® panel. The
nazes in this small panel xill be used here.

Whether veo want te save OR load. decide what information vou are interested in - WAVEFORMS, VDICES, SEQUENCES
or any cosbination of these.

Hoid Gown the *readv® button. While it is held down, press:-

05C { or 0SC 2 (waveforse buttons) for the 5 PROGRAMMABLE waveforac

L2

-0R- YRICE for the 12 PROGRANMABLE voices

-0k- Seé ’ for ALL exicting sequences

-0R- STORE for waveforas, voices and seguences all together
Az =oon sz anv of these are ﬁressed. the OCTAVE DISPLAY aquires 2 new function to shok the status of the save

an
or load.
froe left to right, ﬁhe S LEDs reprecent:-
! 2 3 4 5
WAVEFORMS  VOICES SEGUENCES SEARCH  ERROR
The firet three sieplv shou 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 on

the instrusent ncs.)

A leng as the "readv® button is held down, other iteas can be entered in anv order to build up the list of
itens to be saved or loaded. :

In a sisilar wav, while holding down the °cancel® button, iteas can be deleted from the list to be saved er
loaded. (It doesn’t satter how many times itezs are eatered and cancelled.)
I¢ necessary, the cave/load function can be terainated:-

‘readv® ¢ "cancel® terzinates the save/lcad function and restores the instrusent to its norsal state.
("escase’)
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Saving
Nhen the list of iteas to be saved is ready:-

$IFIRSTY start the Cassette Recorder in the KRECORD mode. If the cacsette is at the begining, wait for the
leader tape to pass through.

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

Rhatever has been selected xill be saved in the sbave order from left to right. While the data for each ites
is being sent out, the appropriate LED will flash to shon what ic being caved. When one itee ic finiched, its
LED will qc off and the next will start flashing until evervthing required has beer saved.

SEARCH flashes during saving (but it hac no special significance) and ERROR reezins on.

When the save is coapleted, the save/load function is tercinated automatically, the OCTAVE DISPLAY reverts to
its noreal function and the instrusent can be plaved anain.

The Cascette Recorder can be ctopped -issediately.

Loading
#hen the list of iters to be loaded is readv:-

Prese *load® to activate the information input. {The direction cf the arrox above the butten cignifies data
coeing in through the jack cocket.)

SEARCH will now flash until valid data ic being received.
ERRGR xill go off.
_klhe save/load function can still be tereinated at thie point if necessery.)

Stert the Cacsette Recorder plaving back at a point just before the data to be loaded. If vou are in anf '
doubt. start at the begining of the entire SAVE that contains the required information. Inforsation of the
srong tvpe will be ignored.

fs eack "tisck® of date on the tape {(wavefores, voices or seguences) is encountered, it ic identified. If it
corresponds to one of the typec celected for loading. SEARCH will stop flashing and the data will be loaded
in. -The agpropriate LED will flash while inforsation i being accepted.

khen the block of data ic all loaded in, SEARCH will start to flash again if there are more items still to be
loaded in.

The order in which the blocks of data are stored on the tane does not satter; thev will simplv be loaded in as
thev ezcer.

(14 the data ic of the wrong tvpe, *SERPCH® will continue to flash while it plays back. Whenever SEARCH is
fiashing., the save/load function can be tercinated in the usual wav - ie press “readv® and *cancel® at the
cane tiee.)

Khen a1l loading is cosplete, the save/load function terminatec autosaticallv, the OCTAVE LISPLAY resumes its
noreal function and the instrusent can be plaved again.

Don’t forget to stop the Cassette Recorder!
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- CASSETTE SAVING AND LOADING - page 10.4

Loading Errors and Failure to Load
1f an error occurs in the load, ERROR will blink on but the load will probably continue. The itea cencerned
should be loaded in again afterwards. To do this, the save/load function has to be started again from the
beginning (but only for anv iteas where errors occurred).

It loading errors persist, it is probably the tape that is causing the problea. Try a different place on the
cassette or a diftterent cassette altogether. Alternatively, it could be that the signal level froa the
recorder is sarginally too lox or the speed stabilitv 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 siaply no respanse at all during loading, the level of signal coming from the recorder is probablv
nuch too low, Experiment with different voluee control settings. If the recorder has a tone control, it is
probably bect ta set it to maximue treble; acain, do a few experiments with difterent settings. You can alxays
try listening to the digital inforaation to check that is there in the first place. It should cose through at
a very high audia level.

Note:-

I¢ the data stops WHILE A BLOCK IS BEING LOADED (sav the cassette sticks or the jack plug is reaoved), the
loading procese will get "stuck® w2iting for more data and the necessarv synchrorisation with the incosing
data will be lozt. This can also happen it the quality of the recording is verv poor.

I¥ thie happens, the display will stoc flashing. It is then NOT possible to continue loading and the
instrusent suct be switched off and then on agair tc escape from this situation. Anv items that were
successfully loaded will NOT BE LOST.

The lcad ceccion can the be repeated from the begining for any items that were not loaded successfullv.
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