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1. INTRODUCTION

The EXPANDER 80 is a polyphonic synthesizer with voices
assignment containing 8 complats and invidual synth
modules (termed voices or channelsl.

It i fully prograrmmable and able 1o store up to 50 programs
in its computer memory and groups of 50/100 programs in
the RamM/RON packs {additional memories) which can be
inserted into the special CARTRIDGE location. Thea
instrument is provided with B oscillators {D.C.0.1, 1 pink
noise generator, 1 24db/octave low pass Voltage Controlled
filter (W.C.F.), 2 digital envelope generators (D.E.G), and 2
low frequency oscillstors (L.F.Q.] providing parallel
modulations of parametars such as pitches and filters.

All this is controlled by specific controls on the EDIT section
and memorized in the heart of the EXFANDER 80; the
PROGRAMMING UNIT, Tha Programming Unit also controls
the 50 factory programs (40 not programmakble and 10
programmablel and the 50 or 100 external programs: 50
{programmablel on RAM pack, or 100 {not programmable|
on ROM pack. Thus the DK 80 can control up to 150 musical
programs simultanecushy: 50 internal omas plus 50 fon RAM)
or 100 (on ROM) extarnal ones which are recalled directly by
the PROGRAMMING UMIT or by special MIDI functions.

2. POWER CONNECTION

First of &ll check that the line voltage is in accordance with
local voltage.

To switch on the EXPANDER 80 connaect to power cable to
the external amplifier (if yvou own a DK 80 connect the cable
to the second accessory socket of its amplifiert and then
plug in the power cord, Connect the 1/4” jack MONO
OUTPUT to tha input of an amplifier for 8 monophonic
connection: for a stereophonic connaction connect the 1/4”
phone jack A/B QUTPOUTS with the inputs of two
amplifiers or of & mixer. The instrumeant may also be
connected 1o stereo headphones through the STERED
PHOMNES input. If needed, connect the special optional pedal
to the FEDAL output. Connect the MIDI OUT of the KIDI
keyvboard to the MIDH IN of your EXPANDER 80, and vice-
verss, Reduce EXPANDER B0'z and amplifier's master
volume knobs to zero. Switch power on to both devices and
set thair volumes to an acceptable level {usually the
instrurngnt's volume should be 3/4 of maximum levell.
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3. PROGRAMMING

3.1 PROGRAM SELECT

On power-up EXPANDER 80 selects for itself the program
number corresponding 1o the last program used (zee diplay)
The programs are numbered from 00 through 85; to change
over to sacond program simply digit the number desired on
the switch panel and then prasz ENTER on the
PROGRAMMING LINIT.

The ENTER function must always follow the new program's
data otherwise the display will show the newly recalled
program while the instrument is still playing the former one.
The ENTER function will be useful to load a pragram, to be
plaved later. The ENTER LED blinks svery tims the

instrument awaitss for the ENTER command (after recalling a
new program to be antered later, or aftar modifving any
timbre in one of the memornes|.
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The internal programs are numbered from 00 through 49, the
extarnal ones from 50 through 39, To recall an external
program (either on RAM pack or on ROM pack] you must
enable the CARTRIDGE section with the ON switch (LED
lights-up) and digit the program number {is this case any
from B0 to 99). In case an external program is recalled with
the CARTRIDGE function disabled {LED off}, or without
having inserted the CARTRIDGE, the display shows the
nurmber of the recalled program, while the instrument stars
playing one of the internal programs and precisaly the
program whose number is obtained subtracting 50 from the
number of external program recalled, For example: if you
salect No. 63, corresponding to an external program, without
having inserted a CARTRIDGE or without activating the ON
switch, the display will show No. 63 but the instrument will
play pragram Mo, 13 (63 minus 50). If you use an external
additional memory on ROM pack {not programmable) it is
passible to recall 100 external programs which will always be
identified with numbers from S0 to 99; but you may also
form 2 banks of B0 programs gach [bank L and bank R},

- L (hoth switches to the left position|

- R {both switches to the right position)

3.2 PROGRAM EDIT

It is possible to edit any program in use (internal from 00 to
49 and external from &0 to 99),

Ta modifiy or re-memorize a8 program s very essy.

0On the top section of the instrument is a table of the
controllable parametars.

The parameiers are divided into functicnal groups and for
each parameter the following data are specified:
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- the Mame Mowe, with the & -

- the Number tabs, vou can edit the parameater value,

- the Range of Selectabls Values

If vou wish to change any factory sound parameter, simply
press the PARAMETER switch (LED lights-upl on the EDIT
section, Once the number of the parameter to be edited has
been selected, press ENTER and then edit the valua using
the & - ¥ tabs.

- The paremeters relative to the DEG ( Digital Envelope
Generators) envelopes of the VCA (Voltage Controiled
Amplifiers) A and B range from (1 to 09 and from 11 to 18,
- The parameters of the VCF [Voltage Controlled Filtar)
envelopes range from 31 to 37.

- The parametars of the LFO 2 [Low Frequency Oscillators)
range from 41 to 48,

- The parameters of LFO 1 range from 51 to 55,

- The parameters of the DCO (Digitally Controlled Oscillstors)
range from 61 to &7,

- The parameters of VCF range from 71 to 75,

- The CHORUS parameter number is 81

- The programmable YOUME parameter number is 82

- The DETUNE parameaters are 21 and 22,

- The NQISE parameters are 23 and 24.

- The non-programmable functions numbers ara: 51-92-93-84-

EXAMPLE;
Select the PARAMETER function: the ENTER LED starts

blinking and the display shows the number of tha last
program selected.
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Digit Mo, 12, corresponding to the VCA A decay time
parameter:
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pressing ENTER the MALUE LED hights-up and
the display shows the paramater's value in memory which, in
this case, may vary from 00 to 15.
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A decimal point on the right of the number appaars on
display when in EDIT function.
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Going back to PROGRAM switch (LED lights-up) with EDIT
function completed, the ENTER LED starts blinking whila the
display shows the number of timbre in use.

To cancel changes press ENTER; the original sound will be
recalled from memory and all the values will be re-assigned
to the parameters yvou had alterad,

In conclusion, the display can show:

1) when in PROGRAM position: the number of program in
usa;

2} when in PARAMETER position; the number of the
parameter you wish to edit:

3 when in VALUE position: the number of parameter
enablad by the ENTER eommand,

The LED of each option lights-up when the comesponding
function is selected |EDIT section).

3.3 PROGRAM RECORD

IMPORTANT; an pawear-up the EXFANDER 80 is not enabled
to record new programs.
— SELECT the MIDI INTERMAL function;

MIDI

O ext

— PRESS the PARAMETER switch (EDIT section):
— CIGIT No. 91 corresponding to pararmeter WRITE (see
par. 11} and

3 1
5

WRITE PARAMETER

— PRESS ENTER; Mo. 00 (DISABLE) appears on display;

— SELECT function 07 (ENABLE) with the & tab.

MNow the EXPANDER 80 is ready to record new programs.
{Ta axit the RECORD phase, switch off tha instrument or re-
select value 00 following the same operations as described
abovel.
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FRESS PROGRAM for visualization of the imbric presets
numbers:
— RECALL & presat;
from 00 to 49 o
from 00 to 89 - cnly if an additional memory has bean
inserted into the special CARTRIDGE compartment and the
OM switch has been activated (LED lith;
— PRESS ENTER;
— SELECT the PARAMETER function; the display shows the
parameter numbears;
— SELECT the number of parameter to be edited, for
example Mo, 71 relative to the filter cutoff;
— PRESS EMTER: the VALLUE LED lights-up and the display
shows the parameter's memorized value which, in this case,
ranges from 00 to 99 (see paramater tablel;
— EDIT the parameter value with the A - ¥ tabs.
MNow you may also edit other paramaters, re-setting to
FPARAMETER. For example:
— DIGIT Mo, 23 relative to the parametar which controls the
pink-noise:
— PRESS ENTER:
— CHANGE, with the & -w% tabs, the value shown lin this
caze from 00 to 15).
In this way it will be possible for vou to modify all the
parameatars you like until you obtain a complately differant
timbra.,
If you Wwish to record the new sound, remember that YO
CAN RECORD S0UNMDS OMLY:
— TO THE SPACE OF INTERNAL MEMORY FROM 40 TO
49 and
— T0O THE SPACE DF EXTERMAL MEMORY FROM 50 TD
99 - only in case a RAM pack programmable edditionsl
memuaryl has been inserted inta the CARTRIDGE
compartment and the CARTRIDGE OM switch has been
activated (LED lit).
Should vou attempt to record to an external memory location
from 50 to 99 and a ROM pack [not programmabla additional
memaory| has been inserted, CE (Cartridge EPROM] will
appear on display to stress that the operation is not possible,
S0 IE {Internal Eprom) and CE (Cartridge Eprom) ara the two
signals which remind you that the recording operations you
are attarmpting cannot be effected.
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To record all program changes simply:
— Press WRITE: EXPANDER B0 resets to PROGRAM and
the number of the edited program starts flashing on display;
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— Select the number of program location to which you wish
the new timbre 10 be transferred;
— Press ENTER,
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If, for any reason, you wish 1o exit the record phase before
completing it with the ENTER command, simply switch
WRITE again; in this way the record function is disabled and
the instrument plays the edited program. Switching ENTER
the EXPANDER 8D resets to its initial position without
affecting the program memaony

WARMING

Before recording a program 1o any memory location, varify
that the location & not ooccupied by a program you wish to
keap memorized.

4. SOUND GENERATORS

This section will enable you to generate audio freguencies
and/or noises. It contains a digital oscillator (DCO) which
generates a saw-tooth wave at 16" - & - 4" and a sguare
wave at 16" - B - &' - 2'. The pararmeters coresponding to
the DCO are 61-62-63-64-65-66-67.

There is also a pink noise generator (NOISE) whose
pararmetars are Ma, 23 and 24.

4.1 NOISE

NOISE

LEVEL | ot

73]
oy

The NOISE parameter No. 23 determines the volume of the
pink-noise {i.e, the combination of all the frequencies having
the same volume energy in évary octave of the spectrum).
Parametar 24 enables vou to choose whether to send the
pink noise generation to the VCF section or not.
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Parameter Mo, 62 enablas selaction of the type of wave-form
you wish to use (SQUARE or SAW-TOOTH) for the synth
section. Remember that in case you salect & sguare wave,
corresponding to value 01, parameter No, 83 which controls
the saw-tooth wave [not selected) will not be erabled and if



recalled its number will not appear on display,
If you select a saw-tooth wave, corrasponding to valus 02,
parameters 64-65-66-67 which control the sguare wave (not
selected) will not ba enabled and if recalled their numbers
will not appear on display.
In case you select value 00 (wave-forms OFF - no wave form
gelected) parameters §3-64-65-66-57 will nol be anabled, thus
the relative numbars will not appear on display.
The WANVES selector enables:
- the saw-toath wave to enter the VCF/VCA section and the
sudio output. The saw-tooth wave contains all harmonics
with an amplitude which is directly proportional to tha
number of the harmonic itself:

the sguare wave te enter the VCF/VCA section and the
eudio output. The harmonic content of each footage valua
(16" -8 - 4 - 2') is compased of odd harmonics onby,
When neither waveform is selected, no signal is addressed to
the VCF/VCA section and audio output.

4.2.2. FOOTAGE SELECTION

If the saw-tooth wave is selectad, parameter No. 63 adjusts
its footage with the following values:
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If the sguare wave is selected, parameaters 64-65-66-87 adjust
the volume of sach octave 50 as to create the desired
harmonic compaosition:
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parameter No. 84 adjusts the volume of 168' from 0 to 16
paramatar Mo, 65 adjusts the volume of 8 from 0 1o 15
parameter Mo. 66 adjusts the volume of 4' from 0 to 156
pararneter No. 87 adjusts the volumea of 27 from @ 1o 15,
The octave selectors transpose oscillators A-B from a
minimum of 32.7 Hz (first C - 18°) to a maximum of 7902 Hz
{last B but one - 2'}. The correct pitch for A = 440 Hz will
be achiaved with the master TUME knob (MASTERS
section|,

4. 3 DETUNE

Controls the pitch of the second oscillator with respect to the
first. This function is adjusted by parametars 21 (INTERVAL)
and 22 |FINE).

e ilce
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4.3.1 INTERVAL

Controle the pitch of the second oscillator with rezpact to the
first for a frequency interval of 61 semitones up. This
function is regulated by parametar 21 with values ranging
from 00 to €1 and will by enabled only when the instrument
is in DOUEBLE position (parameter 3 with value 02).

4.3.2 FINE

Controls the fine pitch of the second oscillator with respaet
to the first for a frequency interval of 1/4 tone down, This
function is regulated by perameter 22 whose values rangs
from 00 1o 15.

RELATION BETWEEN
WAVEFORMS AND
SOUNDS

The selection of sound waves provides set-up of the synth
basic timbre for the creation of different groups of
ingtruments. For example, the saw tooth wave | |
which containg odd and even harmaonics will be usstul to
generate strings and brass instrument sonorities. The square
wiave | b owill be useful to create timbres such as the
clarinat, The audible differences between waves depend on
their different harmonie contant. A complex sound (square
wave, saw-tooth wave, etc.| is the total of pure sounds (sine
wawves) in which the basic note (note which determines tha
pitch) has a single amplitude, and all the others (called
harmonic notzs) have a different amplitude depanding on the
harrmonic spectrum of the complex wave analvzad.

5. V.C.F. (Voltage
Controlled Filter)

The filter of the EXPANDER 80 is a 24dB,/Qctave (4 pols)
Lowe-Pass filter.
This section is controlled by parameaters 71-72-73-74-75.
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5.1. CUTOFF

The paramater which controls the CUTOFF is No. 71 (00-09).
adjusts cutoff freguency of the 24dB/octave 14 pole) Low-
Pass filter. It is rather a tone control, «Cutoffs is the
frequency below which all elements of the mixar's output
signal are let through. The higher frequency components of
the input signal {i.e. all those above the cutoff frequency) are
suppressed. The higher the control setting, the higher the



frequencies are which pass through the filter. Thus, the
higher the sound. With cutoff tuned on the same frequency
ac the basic note, you obtain the formation of an almost sine
wave [pure wave with no harmonic content). Frequency
cutoff set to 0 means no sound output at all.
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5.2 AESONANCE

The RESOMANCE 'EMPHASIS’, ‘REGENERATION', or 'O}
adjusts the amount of filter resonance and raises the
frequency region round the cutoff, thus increasing the
harmonic content of that region. The higher the resonance,
the more ‘nasal’ the sound. This function is controlled by
parameter 72 with values from 00 ta 15,
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5.3 KEYBOARD TRACKING

When on, the keyboard voltage control applies to the filter
fraguency cutoff, This ‘interaction’ of the Well-Tempeared
scale on the fillter makes it possible to obtain a changeable
congistancy of timbre over the whole keyboard range.

This function is controlled by parameter 73 whose values 0-1-

2 refer respectively to:

- Kevboard Tracking off (DFF)

- Kevhoard Tracking with half the value with respect to the
Well- Tempered scale (HALF)

- Keyboard Tracking with the same value as the Well-
Temperad scale (FULL).

5.4 TRIGGER

The EXPANDER 80 contains 1 filter,

When you play in polyphonic mode, the filter follows only
the first note played in mono mode, The trigger function,
controiled by parameter 74 with values 1 (SINGLE) and 2
{MULTIPLE}, enables you to choose whathar to keep the
filter on the first note only or repeat it on all notes played.

55 DEG LEVEL

It determines the DEG (Digital Envelope Genaratar) lavel on
the filter. With AMOUNT set to 00, the envelope has no
effect on the filter. This function is controlled by parameter
75 whose values range from 00 to 15.

6. DYNAMICS A.D.B.S.S.R.
(Envelope Generators)

The envelope generators A.D.B.S.5 R. apply 1o the &-B
sections of VCA and to the VCF through the ATTACK,
DECAY, BREAK POINT, SLOPE, SUSTAIN and RELEASE
contrels, The envelope voltege generated by the § stages
{4-0-B-5-5-R} may be used to change a timbre over time
|operating WVCF] or to modify an amplitude over time
loperating WCA). The envalope function is initiated when a
key is struck (each note has its individual ervelopa in VCA,
while the envelope is the same for all notes in VCF) and
proceads through its attack, decay and slopas periods at a
rate determined by the setting of the relative parameters. The
sustain level of each note will be determined by the setting
of tha SUSTAIN parameter; the note will remain at the level
set by SUSTAIN until the key is released. When the key is
released, the RELEASE function is activated and proceads at
a rate determined by its own parameter value setting.

L DEG
E
2
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SUSTAIN
ATTACK | DECAY | SLOPE RELEASE
—i
OM KEY PRESSED OFF TIME

The DEG (Digital Envelope Generators) parametaers of VCA
sections A-B are numbered from 01 to 08 and from 11 to 18,
The DEG parameters of VCF are numberad from 31 to 37.

6.1 DEG VCA A

[DEG. VCA-A |
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6.1.1 ATTACK

0
Datarminas the time for the amplifier of each voice to go
from zero level (when one or more keys are initially pressed)
to maxirmum level. This function is adjusted by parameter (1
with values ranging from 00 to 15.

o—3z
o—z
B—z
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6.1.2 DECAY

Adjusts the length of time for the amplifier of each voice to
go back from maximum leval {achieved after the attack
stage) to BREAK POINT level. If BREAK POINT value is set
1o 00, the DECAY will fall fram maximum level to zero level,
If the BREAK POINT is set to the maximum, DECAY will
hawva no effect. This function is controlled by parametar 02
with values from 00 to 15.



6.1.3 BREAK POINT

Determines the level st which the amplifier's decay must
stop, This is a level control, not 2 time control like ATTACK,
DECAY, and RELEASE. It is adjusted by parameter (3 whose
values rangs from 00 to 15,

6.1.4 SLOPE

Determines the rate at which the envelope contour moves
from the BREAK POINT leval 1o the SUSTAIN level of the
amplifier of each voica, It can be aither descending, thus
functioning as a second decay, or ascending, thus
functioning 2z a second attack. The SUSTAIN level
determines the SLOPE. If the SUSTAIN level is higher than
the BREAK PONT lewel, the SLOPE will rise and function as
a second attack, while if it is lower the SLOPE will decraasa
acting as a second decay. The slope function is controlled by
parameter (4 with values ranging from 00 to 15.

6.1.5 SUSTAIN

Determnines tha leval which the SLOPE function should
reach. In case the SUSTAIN value corresponds to the
BREAK POINT value, the SLOPE has no effect. The
SUSTAIN, like the BREAK POINT, is a level control and has
no connection whatsoever with time, (ATTACK, DECAY and
RELEASE are time controls|. This function is adjustad by
parameter 05 with values from 00 to 15,

6.1.6 RELEASE

Adjusts the length of time for the amplifier of sach voice 1o
go back from Sustain level to zero after the key has been
released. |f the key lor keys) is released before the Attack,
Decay or Slope periods have elepsed, the RELEASE control
determines the time taken for the amplifier of each A-B voice
to drop 1o zero from their level when the key was releasad, If
tha Sustain level is set to 00 and the Attack, Decay, Slope
perinds have slapsed, the RELEASE setting is irrelevant,
because there is no level for the amplifier to release from.
This function is regulated by parameter 06 with values from
00 to 15.

6.1.7 DYNAMICS

The EXPAMNDER ED iz controlled by a microprocessor which
constantly reveals the speed at which the keys of the master
synthesizer are struck, which is directly proportional to
touch, This data s used to adjust the ‘feeling’ of a
performance, the amplitude of the filkers and/or amplifiers of
the notes.

This function is adjusted by parameter 07 and activates the
kayboard dynamic control on the maximum amplitude of the
CEG. The volume will vary depending on the touch.

6.1.8 DAMPER PEDAL (optional]

Enahlas the envelope automatic function. With parametar 08
and pressing the pedal, it is possible to run across the
Attack, Decay, Break Point, Slops, Sustain phasss aven if
the keys are released before their perods have actualiy
elapsed, If you use a DK-80 as master keyboard, you may
gend this command through MIDE using the pedal of the DK
80 this function will be enabled on both instruments.

6.1.9 D.C.O. MODE

Using the DOUBLE - WHOLE commands, you will be able 1o
use the 8 voices in two differant ways.

With DOUBLE on, the polyphony is reduced 1o 4 but sach
nota is generated by two oscillators and two DEG serve the
VLA section,

Orly in this caze (DOUEBLE onl tha DETUNE INTERWVAL
parameter (21) and all the parameters relative to the second
envelope (from 11 to 18] are enabled for the other WCA,
When in WHOLE, the polyphony is of 8 simultanecus notes:
each note is generated by one oscillator and the above
mentioned parameaters are not enabled and if recalled their
numbears do not appear on display.

These two functions are controlled by parameter 09 whith
values 01 (WHOLE| and 02 {DOUELE)

6.2 DEG VCA B

THIS SECTION WILL BE ENABLED ONLY WITH
PARAMETER 08 SET TO VALUE 02 [DOUBLE).

[DEG VCA-B |

; BREAK D NA-| DAMP
A. | D. |pomr [Sofe| S. | R. | Wics | Pep.

T 121314 15[ 16[17]18

'I|5 1r 'I|!i ‘.I|5 15 108 | 10m

0 0 0 0 0 OFF | O OFF
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6.2.1 ATTACK

Adjusts the length of tima for the amplifier of aach voice to
go from O fevel (when one or more keys are initially pressed)
to maximum leval, This function is adjusted by parameter 11
with values ranging from 00 to 15.

6.2.2 DECAY

Adjusts the length of time for the amplifier of 2ach voice 1o
go back from maximum level (achieved after the attack
stage) to BREAK POINT level. if BREAK POINT value is sat
to 00, the DECAY will fall from maximum level to zero leval,
If the BREAK POINT is set to the maximum, DECAY will
have no effact. This function is controlled by parameter 12
with values from 00 1o 15.

6.2.3 BREAK POINT

DCeterminas the lavel at which the amplifier's decay must
slop. This is a level control, not a time control like ATTACK,
DECAY and RELEASE. It is adjusted by parameter 13 whose
values range from 00 to 15,

6.2.4 SLOPE

Detarmines the rate at which the envelope contour moves
from the BREAK POINT leval to the SUSTAIN leval of tha
amplifier of each woice, It can be sither descending, thus
functioning as 8 second decay, or ascending, thus functioning
as 8 second attack, The SUSTAIN level determines the
SLOPE. I the SUSTAIN level is higher than the BREAK
POINT level, the SLOPE will rise and function as & second
attack, whils if it is lower the SLOPE will decreasse and
function 5 a second dacay. The slope function is eontralled
by parameter 14 with values ranging from 00 1o 15,

6.2.5 SUSTAIN

Determings the level which the SLOPE funetion should
reach. In case SUSTAIN and BREAK POINT are set to the
same value, the SLOPE has no sffect. The SUSTAIN, lke
the BREAK POINT, is a level control and has no connection
whatsosver with time. [ATTACK, DECAY and RELEASE are
tima contrals). This function is adjusted by parameter 15 with
values from 00 to 15,

6.2.6 RELEASE

Adjusts the length of time for the amplifier of each voice to
fall from Sustain level to zero after the key is released. If the
key (or keyc] is released before the Attack, Dacay or Slope
periods have elapsed, the RELEASE control determines the
time taken for tha filter of sach A-B voice to drop to zere
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from their lavel when the key was released. If the Sustain
level is set 1o 00 and the Attack, Decay, Slope periods have
elapsed, the RELEASE setting is irrelevant, because there is
na level for the amplifier to release from. This function is
regulated by parameter 186 with values from 00 to 15.

6.2.7 DYNAMICS

The EXPANDER 80 is confrolled by & microprocessor which
constantly reveals the speed at which the keys of the master
kevboard are struck, which is directly proportional to touch.
This data is used to adjust the feeling” of 2 performance. the
amglitude of the filters and/or amplifiers of the notes.

This function iz adjustad by parameter 17 and activates the
keyboard dynamic contral on the maximum amplitude of the
DEG. The valume will vary depending on the touch,

6.2.8 DAMPER PEDAL loptionall

Enables the envelope automatic function, With parameter 18
and pressing the pedal, it is possible to run across the
Attack, Decay, Break Point, Slope, Sustain phases even if
the keys are releasad befors their periods have actually
elapsed, If you use a DK-80 as master keyvboard, vou may
send this command through MIDI: using the pedal of the
DE-80 this function will be enabled on both instrumants.

IR
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6.3.1 ATTACK

Determines the time for the filter of the first note playved to
g from zero level (when one or more keys are initially
pragsed] to maximum level. This function is adjusted by
parameter 31 with values ranging from 00 1o 15.

6.3.2 DECAY

Adjusts the length of time for the filter of the first note
played to go back from maximum level (achieved afier the
attack staga] to BREAK POINT level. If BREAK POINT value
iz get to (0, the DECAY will fall from maximum level to zero
level. If the BREAK POINT is set to the maximum, DECAY
will have no effact. This function iz controllad by pararnetar
32 with values from 00 to 15.

6.3.3 BREAK POINT

Determines the level at which the filter's decay must stop,
This is & level control, not a time control like ATTACK,
DECAY, and RELEASE. It is adjusted by paramatar 33 whose
values range fram 00 to 15.

6.3.4 SLOPE
Detarmings the rate at which the envelope contour moves

from the BREAK POINT level to the SUSTAIM level of the
filter. It can be sither descending, thus functioning as a
second decay, or ascending, thus functioning as a second
attack. The SUSTAIN level datermines the SLOPE. If the
SUSTAIN level is higher than the BREAK POINT level, the
SLOPE will rise and function as a second attack, while if it is
lower the SLOPE will decrease acting as a second decay.
The slope function is controlled by parameter 34 with values
ranging from 00 to 15.

6.2.5 SUSTAIN

Detarmines the level which the SLOPE function should
reach. in caze the SUSTAIN value corresponds to the
BREAK POINT value, the SLOPE has no effect. The
SUSTAIN, like the BREAK POINT, is a leval control and has
no connection whatsoever with time, (ATTACK, DECAY and
RELEASE are time controls). This function s adjusted by
parameter 35 with valuas from 00 to 16,

6.2.6 RELEASE

Adjusts the length of time for tha filter to go back from
Sustain leval 1o zero after the key has been released. If the
key (or keys) is released before the Attack, Decay or Slope
pariods have elapsed, the RELEASE control determines the
tima taken for the filter 1o drop to zero from their level when
the key was released. If the Sustain level is set to 00 and the
Attack, Decay, Slope periods have elapsad, the RELEASE
setting is irralevant, because there is no level for the filter to
releasa from. This function is regulated by parameter 36 with
values from D0 to 15.

6.3.7 DYNAMICS

The EXPANDER 80 is controlled by a microprocessor which
constantly reveals the speed at which the keys of the master
synthesizar are struck, which is directly proportional to
touch. This data is used to adjust the “feeling’ of a
performance, the amplitude of the filters and/or amplifiers of
the notes, This function is adjusted by parameter 37 and
activates the keyboard dynamic control on the maxirmurm
amplitude of the DEG. The velume will vary depending on
the touch.

7. L.F.O. (Low Fregquency
Oscillators)

This section comprises 2 low frequency oscillators which
make it possible to obtain modulations of parameters such as
PITCH and ¥CF.

ZA1LED 1
e e R
5115¢1531549]55
15 15 15 15 2 AuTOl

[LFO 1 10 ocol

This section contains & sub-audic oscillator which can be
controlied separately with parameters of depth {[INITIAL
LEVEL - FINAL LEVEL), rate [FREQLIEMNCY], delay tima
(DELAY TIME) and manual/automatic control (DELAY
MODE}. The destination of this triangle oscillator is the
PITCH of the audio oscillator,

This type of modulation provides a periodic pitch variation,
known as VIBRATO,

7.1.1 FREQUENCY
Adiusts tha modulation rate of oscillator LFO 1.



This function is controlled by parametar 51 with valuas from
00 1o 15

7.1.2 FINAL LEVEL

Adjusts the amplitude that LFO 1 will take on as fingl value
after the attack delay (DELAY TIME| if DELAY MODE s in
AUTO positicn, or after pressing the DEPTH tab if DELAY
MODE is in MAN. position. This function is controlied by
parametar 52 with values from 00 1o 15.

7.1.3 INITIAL LEVEL

Adjusts the amplitudes that LFO 1 will take on as initial valus
gither after the attack delay (DELAY TIME) when DELAY
MODE is in AUTO, or after pressing tha DEPTH tab when
DELAY MODE is in MAN. This function is controlied by
parameater B3 with values form 00 to 15.

These controls enable you to cbtain effects whesa
modulations &) start as soon as the key is struck and stop
with a pre-arranged delay, or b) start only with & certain
delay or ¢} even changs their intensity after a pre-arrangsd
delay determinad by the delay time command,

7.1.4 DELAY TIME
When DELAY MODE is in'AUTO posgition, it adjusts the
length of dalay that LFO 1 should take on as final level. This

function is controlled by parameter 54 whose values range
from 00 to 15.

7.1.5 DELAY MODE

Selects the type of delsy, which may be manual or
autornatic, of the final level, When in MANUAL position, the
rmodulation final level iz enabled manually pressing the
DEFTH tab. This function is controlled by parameter 85
whose values are 01 (MAN) and 02 (AUTQ).

72 LF.Q.2

FINAL | INITIAL | DELAY
LEVEL | LEVEL | TIME

G243 [94]45] 56

l 2AUTO) 2 MU
TMAN |1 A

FREQ.

e

a 0 0 0

ILFO 2

This section contains & sub-audio oscillator which can be
controlled separataly with parameters of depth (INITIAL
LEVEL - FINAL LEVEL), rate (FREQUENCY), delay time
(DELAY TIMEI, manual /| automatic control (DELAY MODE)
and type of wave-form (WAVES). The destination of this
oscillator is the WCF,

Sending the LFO 2 modulation source to the filter you obtain
a periodic timbre variation.

T0 VCF

7.2.1 FREQUENCY

Adjusts the modulation rate of escillator LFO 2. This function
is controlled by parameter 41 with values from 00 to 15,

7.2.2 FINAL LEVEL

Adjusts the amplitudes that LFO 2 will take on as final value
after the attack delay (DELAY TIME) if DELAY MODE is in
AUTO position, or aftar pressing the DEFTH tab if DELAY
MODE is in MAN. position. This function is controlled by
parameter 42 with values from 00 to 15,

7.2.3 INITIAL LEVEL

Adjusts the amplitude that LFO 2 will take on as inifial value
gither after the attack delay (DELAY TIME) when DELAY
MODE is in AUTQ, or after pressing tha DEPTH tab whean

DELAY MODE is in MAMN. This function is contralled by
paramater 43 with values from 00 to 15.

7.2.4 DELAY TIME

Whan DELAY MODE is in AUTO position, it adjusts the
lenath of dalay with which the LFO 2 should take on the final
level. This function is controlled by parameter 44 whose
values range from 00 to 15

7.2.6 DELAY MODE

Selects the type of delay, which may be manual or
automatic, of the final level. Whan in MANUAL position, the
modulation final level is enabled manually pressing the
DEPTH tab. This function is controlled by parameter 45 with
values 01 (MAN] and 02 [AUTO),

7.2.6 WAVES

Control enabling you 1o select a triangle wave or a sguare
wave. If you select a triangle wave, you will obtain a periedic
linear modulation (first incraasing then decreasing) with no
discontinuity points. If you select the square wave, vou will
obtain a periedic modulation with sharp changes from
maximum to minimurm values, thus with dicontinuity points.
This function is controlled by parameter 48 with values 01
and 02. Connecting your Expander B0 to a DK 80
synthesizer, you may send the DEPTH command through
MIDI enabling both instruments to this function direct from
DK 80.

8. CHORUS

=

1 0N
0 OFF

il

The EXPANDER 80 is provided with a DELAY LINE for
CHORUS modulation effects. Enabling this parameter vou
will obtain a timbric effect similar to two instruments playing
at the same time, slightly out of tune with each other.

This function is regulated by parameter §1 whose values are
00 and 01,

9. VOLUME

ac

15

0
= — T =1
VOLUME

Programmable volume contral, It is determined by parameter
82 with wvalues ranging from 00 to 15 and can program the
total level of acoustic output so as to obtain the same
woleme for all presets.
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10. MASTERS

MASTERS controls are not programmable,

10.1 VOLUME
Adjusts general volume.

10.2 TUNE

General pitch control (shifts kavboard up or down by about 1
semitenal to tune EXPANDER 80 to other instruments.

11. WRITE

WRITE

This parameter is not programmible, |t enables or disables the
"save’ function (which protects programs from possible
operation errersl. This function is controlled by parametar 91
with values D0 (DISABLE) and 01 (ENABLE).

Every time the instrument is switchad off parameter 97 resets
to value 00 {disable).

12. SEQUENCER CLOCK

SEQ,
CLOCK

92

IMIDI
2EXT.
1 INT.

The EXPANDER 80 comprises a 2-track polyphonic
Sequencer {see par. 18). The SEQUENCER CLOCK makes it
possible for you to select the type of clock you wish to usa
to record your notes seguences.

1] INTERMAL: the EXPANDER B0 records and/or reads your
sequences by its built-in clock (96 beats par bar - 24 for each
guartert. |n this case the recording and/or reading speed is
adjusted with the & - ¥ tabs [SEQUENCER section);

21 EXTERMNAL: the EXPANDER 80 reads your notes
sequences by an external clock originating from an analogue
source (Trigger of another sequencer of Trigger of elactronic
drums);

3) MIDI: the instrument reads your notes sequences by an
external clock originating from a MID| source (electronic
drums MIDI output),

These functions are controlled by perameter 92 whose values
are 1 (INTERNAL) - 2 (EXTERMALL - 3 (MIDI]

13. RCV CH. (Receive
Channels)

HRE

You have the possibility of selecting the MIDI reception
charnels of vour instrument, In case the EXPANDER 80 is
connected for MIDI transmission {see par. 17} and receives
external notes, you may select up to 16 different receive
channels, In this way, in case of transmizsion with several
channels, EXPANDER BO receives only the notes and the
data in which you are interested. Whan in 00 position the
instrument receives all channels (OMNI model,

From position 01 through 16 it recsives only the selected
MIDI ehannal.

14. PEDAL DEST. (Left
pedal destination)

J1

The pedal located on the left of the optional pedal set may
be used ta accomplish several functions, You may use it 1o
funcrion as:

A} Sequencer START/STOP both in the record and in the
plavback phases;

B! PROGRAM UP to advance the timbric programs;

C) DEPTH o introduce the modulations programmed in
MANUAL mode.

The lzft pedal functions are controlled by parsrneter 84 which
has the fallowing values:

CEFTH = 1

PROGRAM UP = 2

SEQUENCER START/STOP = 3

The sbove functions may also be received through MIDI if
your EXPANDER B0 is linked with a Dk-80.

I this case it is possible to send the SEQUENCER
START/STOP commmand and the PROGRAM UP (for paraliel
advancing of L .1 DK-80 and EXPANDER 80 programs)
directly from the DK-80's pedal.

15. SEQUENCER
INTERNAL/EXTERNAL

¥ou may use your musical performance sequences playing
them from the EXPANDER B0 or sending them to another
expander or keyboard, thus leaving your synthegizer free for
ather executions. This function is controlled by parameter 95
whoss values are 00 [INTERNAL) and 01 (EXTERMALL.




16. METRONOME ON/OFF

With sequencer clock in INTERNAL (parameter 92 set ta 01)
wou will be able to follow a metronome in onrder to compose
vour perfornancas with a precise rhythmic division, This
function is activated by parameter 98 with values 00 (OFF)
and (1 {ON). To adjust the metronome speed with respect 1o
your execution, use the 4&-¥iabs [SEQUENCER section). Use
QUTPUT B.

17. SEQUENCER

The EXPANDER 80 includes a 2-track real-tima polyphonic
sequencer which can store up to 300 notes. The real-time
memorization gives you the possibility of plaving nonmally, as
it you were recording to any audio-recorder,

The sequencar quantization results in 98 clock beats for each
4/4 bar, i.e. each quarter note is quantized in 24 clock beats.
To record a musical gquarter procead as follows:

- Verify the sequencer clock is in INTERMAL position {see
par. 13].

- Verify the sequencer output is in INTERNAL position [ses
par. 15}.

- Choose whather you want the metronome to be intreduced
or not (see par. 16),

SEQUENCER

On A

RECORD

Oz

On v
PLAY

Oz

START
STOP

Mow select tracks 1 and 2 (RECORD tabl simultanecusly to
ansure complete memory erase. The LEDs start Blinking and
the metronome if activated, stresses the musical guarters. In
case you have selected the matronome function, you may
adjust the recording speed using the & -¥ tahs
{SEQUENCER section), otherwise the record rate will be
adjusted automatically. At this point vou can enabla the
record phase pressing either the START/STOP switch or the
left optional pedal {SEQUENCER START/STOP position -see
par. 14). The LED of the RECORD 1-2 tab corresponding to
track 2 goes off automatically while the one which
eorresponds to track 1 stays lit showing that the recording
on track 1 has started. After recording your musical phrases
stop the record phase pressing again tha START/STOP tab
or the left pedal (SEQUENCER START/STOP pos.): the
recorded sequence will be automatically played back. PLAY
is autormnatically selected for track 1. Now . ‘may record
also on the second track available, Stop the PLAY function
with the START/STOP tab then select RECORD on track 2.
Selacting PLAY for track 1 makes it possible to play back at
the same time the first track you had recorded,

Remember that as soon as you start recording {after pressing
the START/STOF switch or the left pedal when in
SEQUENMCER START/STOP position), EXPANDER 80
memorizes all events, including pauses.

Te record one or more notes on the first bar beat, simply
kaeep them pressed before entering the record phase [ie,
before pressing the START/STOP switch/pedall. Keep in
mind that the ssquencer memony can be used totally sither

for track 1 for track 2, thus limiting the next over-

recording. This is why wa recommend that every time you
start 8 new sequence you select hoth tracks. Onee the record
phase iz over, EXPANDER 80 automatically selects the PLAY
function |play-back) and keeps playing back the recorded
musical phrases {LOOP), In case yvou have used all the
mamory space, the instrument exits the record phase and the
LEDs go off automatically, but the play-back function is not
automatically enabled, Pressing PLAY the recorded pieces
will be plaved back, but they will not ba leopad.

18. M.L.D.I.
(Musical Instrument Digital
Interface)

O wr.

O ext.

The EXPANDER 80 features a universal interface system
used in several applications. The instrument actually
communicates with - and is prepared to receive data from -
othar M.I.D.I. equipped devices. It is possible to make
different instruments all play from one keyhoard, or to
connect your synth to a personal computer, to a poly
sequancer, atc. With the MODE switch you can select the
INTERMNAL, EXTERMNAL, INTERMAL/EXTERMNAL functions in
order 10 communicate and./or receive possible program
changes. If you want o play two synths through M.1.D.
connact the MIDI input {IN] of one synth to the output
(OUT) of the other one, and vice-versa. Now the two
instruments are interconnected, ready 10 communicate with
each other and transmit the notes you will play on the
keyboard. If you set the EXPANDER 80 MODE switch 1o
EXTERMNAL, it will be possible for you to receive program
changes from the synthesizer and the control changes
rélative to the functions of DEPTH, SECUENCER
START/STOP, PROGRAM UP if sent by the DK-80
synthesizer,

19. M.1.D.l. CONNECTIONS

The following diagrams show the most common basic
connections:

MIDI SYNTH. + EXPANDER

midi
cable
in_thru out
midi
EXPAMDER BO
[

midi

DK 80
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MIDI SYNTH. + 2 x EXPANDER

midi
cable mildi
cable
in_thruout in_ thru out
midi midi
EXPAMNDER 80 EXPARDER 80
|
in thru out
midi
DK 80

20. CONNECTION TO
COMPUTERS

It is possible to connect the EXPANDER 80 to Computers
hased on CPU ZB0, 6802, 6610 (SINCLAIR ZX SPECTRUM,
SINCLAIR ZX 81, VIC 20, CBM 64, APFPLE il....) through
SIEL’ MIDI COMPUTER INTERFACE loptional). This makes
it possible for you, using specific software, to obtain several
musical applications by means of the Computer.

COMPUTER + MIDI COMPUTER INTERFACE +
EXPANDER

midi
cable il di
cahble
in thruout in  thru out
midi midi
EXPAMDER 80 EXPANDER BO
floppy monitor
cassette |

in__thru out
midi
ML

COMPUTER |

midi
cable

in_thru out
midi

DK 80

21. FACTORY PROGRAMS

The EXPANDER 80 containg many different types of sounds
in its original sat of factory patches, Whila these by no

means represent the total of the EXPANDER 80's capabilities,

they can be used 2s a starting point.

00 FIANG 1 30 SYNTH &th

01 E-PIANO 31 BRASS 4th

02 FAT BRASS 32 REED 4th |

03 STRINGS 1 33 CELLOS

04 SYNTH CHOP 34 CLARINET

05 FLUTE 36 BASS 1

06 TROMBONE 36 FLUTE 10th

07 ORGAN 1 37 PIPE FLUTE

08 TRUMPET 38 HARPSICHORD
09 FIAND 5th 39 REED 4th 2

10 BACKGROUND 1 40 HAWAIAN GUITAR

11 SYMNTH PIAND 41 ELECTROVOX
12 OCT. BRASS 42 VIOLINS

13 STRINGS 2 43 PIPE ORGAN 2
14 SYMNTH 1 44 TOY PIAND

16 LEAD SYNTH1 45 ORGAN 3

16 MARIMBA 45 DETUMED PlAND
17 ORGAN 2 47 LEAD SYNTH 2
18 REED 5th 48 HELICOPTER
18 OCT. STRINGS 49 SPACE EFFECT
20 OLD TIME PIANG

21 DELAYED 5th

22 BRASS 5th

23 STRINGS 3

24 SYNTH 2

26 FAN FLUTE

26 MUSETTE

2T PIPE ORGAN 1

28 PIAND 4th

29 BEACKGROUND 2

22. ACCESSOIRES

The following accessonies will be supplied on request:

- RAM PACK: programmable additional memaories. With this
type of ‘CARTRIDGE' it is possible to memorize 50 additional
timbric pressts and use them directly on line.

- ROM PACK: non programmable additional mamaories.
With this type of ‘CARTRIDGE' it s possible to have 100
additional presets, already memarized by the factory, directly
on fine,




AC/AC Power Supply

Fixing Bars

- Programmable Multifunction Pedal
- Midi computer interface

Expander B0 graphic sound editor
Midi software

Midi Connection Cablas

- 174" Jack/Jack Cables
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