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BIT 99 - OWNERB MANUAL

Congratulations on yeour choice of the BIT 99! Your pew 1nstrument
ofters a pertect blend of advanced techneleogy and easy cperaticen and
~ above all - provides unlimited musical potent:al! But, betfore you
start te explere this wonderful new world of sound, there are just
three things we'd like you te do:

B hefore switching on for the +first time, <theck that the leocal
supply voltage i1s the same as that given on the type plate on the
rear panel.

# {111 out the warranty card, and have it stamped by your dealer.
Your warranty is anot valid otheruise.

B read this manual garefully, even i1f you are already an expertiéenced
synthesizer user, You don't want to miss out on any of the features

the BIT 99 has to oftfer!

And now: have fur with your BIT 99!

WARN [ NG

Electrical energy can perform many useful functiens. This unit hasg
been designed and manufactured te assure your safety., Improper use
can result in potential electric shock or +ire hazards. To prevent
electric shock de net expose this appliance te rain er moisture. Do
nat reameve cuter caver., HNo user servicabhle partse incide. Refer
servicing to qualified persconnel,



MIDI AND AUDIO CONNECTIONS

The BIT 99 is a highly versatile instrument, that can be used beth
as an autopomous single instrument, or as part of a MIDI  nmusac
syatem. It has a touch seasitive keybeoard, and contains ali the
coempenents of a state of the art synthesizer needed for generating
and medifying seund, stering programs etc. The BIT 99 can be used as
a "Master Keyboard". contre¢lling secondary instruments or “Glaves".
It can act as a "Slave" itself, it another MIDI Master Keybeard is
controlling the system, or indeed operate in both medes at once!

When the BIT 99 i5 heooked up and operated as the main keybeard in a
MIL] system, 1t contrels other i1pstruments such as the
BIT 01 EXPANDER. Te do this, vast amounts of digital data are
transmitted ucsing a standardized i1ntertace (MID] Musical Instruments
Digital Interface), telling the slaved instrument what te do. This
data includes i1ntormation eon which keys have been pressed, key
velocity, pragram change data and lats mere. The BIT 9% offers a
number of commands unique feor synthesizers of tts kind, many of them
normally found only in Master Keyboards! But more abeut that later!

The BIT 99 can act not only as a transmitter of MIDI data, but also
as a receiver. It is then "fed’ with MIDI data from the MIDI OUT
tacility of ancother svynthesizer, or a seguencer, or a computer with
a MIDI Interface and suitable software. A further poessibility is
using a MIDI Master Keyhoard such as the BIT-MABTER=KEYBOARD., to

control the BIT 99 aleng with & number of cther synthesizers and/or
Espanders,

Don't worry: vyou doen’'t need to know anything at all about the
technical side of MIDI! You only need to manage te plug a standard
S-pin DIN cable into twa instrumentsy MIBI will do the rest for you'

In every MIDI system there is a transmitter - the instrument that
decides just what should be played by whom. This can - as Wwe said

abeve =~ be the BIT 99 or ancther keyboard, but alse a cemputer or
sequencer., The transmitter sends commands to & set of other
caennected instruments. In order for each instrument to recognize
only its ‘own' commands - and noone else’'s - the HIDI data 1is

previded with a cede, or label: +the MIBI channel naumber. Every
receiving instrument is allocated a specific channel, so that it
picks out only the data 'labelled’ with 1ts own code, and 1ignores
all the rest.

The transmitting instrument (Master Keybeard ¢r segquencer) sends
data over its "MIDI QUT" socket, This should be cennected te the
"MIDI IN" socket on the receiving itnstrument. To transmit data to
several instruments at a time, the "HIDI THRU" sccket on the first
receiving instrument should be connected te the "MIDI IN" socket on
the second; the "MIDI THRU" sccket of the second with the "MIDI IN"
on the third etc etc. @& number of instruments can be linked in this
way without needing hatteries of connections on the Master Keybeoard,
or creating a horrible spiders web of cables!

The wmajor difference between the “MIDI QUT" and "MIDI THRU"
connections should be noted: the "MIDI QUT" secket carries only data
en events eccurring in the instrument itself (e.g. keys pressed),
while "HMIDB] THRU" passes on all data received over the “MIDI IN"
connection,
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Flease note that MIDI standards recommend not exceeding 13 meters
(o) feet) i1n cable length. To ensure trouble-{free coperation we
advise you not to exceed a cable length of 5 meters {15 feet). When
linking several instruments in series, chaining wmore than four
instruments may cause minimal delays in transmission of MIBI data -
these delays may become audible under some circumstances.

But you will ne doubt want to hear the wonderful sounds the BIT 99
praduces toeo: on the rear panel are two audio connectors, marked
"UPPER DUT" (jeft channel}) and "LOWER OUT" {right channel}. LConnect
these with two line tnputs on a mixing desk, an instrument amplitfier
with a good frequency range, or a HiFi system. I+ you need a manc
signal {i1.e. when only one channel is5 available ¢n the mixing desk)
cennect either one of the auvdio outputs.

When first switched on, the BIT 99 sends an audio signal in mano
¢cver both output channels. For a stereo signal press the "STEREO
OUT" button on the front panel - the LED in te switch will pow show
stereo output. You can switch back to mone output at any time by
pressing the butten again.
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ADJUSTING VOLUME AND PITCH

Yolume of the two audio outputs i1s conirolled hy two faders, marked
"LOWER VOLUME"™ and "UPPER VOLUME", found at the lower left afé¢ the
tront panel, They control twe different secticans ¢f the keybeard
separately when using Split or Doubhle Mode (more about that later,
starting on page23'), In Normal Mede - when the BIT 99 is used as a
b-voice polyphonic synthesizer -~ the two faders act as volume
controls for their respective ocutputs. A small tipg: set the faders
between 3/4 and $ully open, and adjust the mixer te¢ this level. This
prevents poise, which can develop in the mixing desk through over-
amplification, or in co¢ther werds, optimizes the signal-te-noise
ratio,

The overall pitch of the BIT 99 can be tuned to other instruments

using the small pot, labelled "FITCH", on the rear panel.

These contrels on the front panel of the BIY %9 influence all
selected programs. Yeu have the oppertunity for further manipulatien
in the form of programmabie velume, programmable balance in the
Split and Double Modes, as well as programmable detune (detuning the
DEGs against each other), The Medulation and Pitch Bend whegls on
the left si1de provide yet ancther opticon. In additien, Splits can be
transposed, but here again: mere about that iater!
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SELECTING PROGRAMS

The BIT 99 has 29 programs {(or patches, or presets or whatever other
weird and wonderful term might tickle your +ancy). These are
programmed settings that you can access at the push of a hutton. I¢
you are working with a Master keyboard, computer or sequencer that
transmits program change coemmands, you Can access these programs via
MIDI witheout pushing any buttons.

Te select programs manualiy, press the "LOWER" button, if its LED is
net already on. Now check that none of the LEDs in the "§FLIT",
“DOUBLLE" or “"ADDRESS" buttons are on. Should cone of them be on,
press that butten, se that the LEP goes ecut., Now enter a two digit
program number, using the bButtons numbered 0-9 under the LED numeric
display. The program oumber will appear in the "LOWER PROB"
display, and the pregram is now active. Another method of selecting
programs 1is by using the "+/0N" and "~-/0FF" buttons, which change
the program number i1n the display {(and thus the attive program) in
single steps up or down.

ot sound
Wnen one of

Programs /76 thru 99 have special +{functieons: 1nstead
settings they contain information on Splits and Doubles.
these is selected, the pre-set combinatien of a Lower and an Upper
pragram wil]l appear in the LED numeric display as "LOWER FROG" and
"UPFER FROG", with +the selected srogram number shown in "5.0.PREG
NO". At the same time a LED i1n either "DOUBLE"™ or "SPLIT® will show
which type of double program is active. HWe'll be telling vou more
about Splits and Doubles in a special sectien tater! (See page 23
cnwards),

buttons art
comoination,

76 thre 99 the "+/0N" and "-/0FF*
instead of switching te the next progran
they act on one of the program numbers shown in the LED nuameric
display - either the Lower o¢r Upper pregram, depending on which is
active at the time (shown by the LER)., To select another preset when
a double program is active, you must leave the Double/Split Mcde:
tirst press the “DOUBLE" or "SPLIT" button (depending on which is
active, as shown by the LED) to return to Normal Mcde, from where
you can continue with program selection. The one exception te this
rule being the selegtion of a further Double (or Split) program: in
this case you can simply enter ancther pregram number from 76 thru
g9.

in programs
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IN GENERAL( HUW TO USE THE PARAMETER CONTROLS

Unlike instruments of older design, &the BIT 99 does not use a vast
array of knebs and buttaons, pots and switches te alter and set the
various parameters which toegether shape and form a sound. Instead,
modern microprocesser technelogy takes the hearthreak out of ¥finding
a path through the electronic jungle! The right halt of the front
panel 18 a diagram showing ali the programmable parameters: the
numbers shown in blue are the se~called "addresses" +4or each
individual parameter. Far exampte: the Attack/8Sustain/Decay/Release
parameters of the VYCF are at addresses 13, 14, 15 and 15,

Having selected a program as described above, you can now examine
and/er change its parameters. 1It’'s really simple: ¢first press the
"RDDRESS" butten (its LED will go on, showing that the BIT %% is now
in Edit-Mode). Using the number buttens enter the two digit nusber
(= address} for the parameter you want to look at and/or change. The
present value of the parameter will appear in the LED admeric
display "VALUE", and canp be changed using the "+/0ON" and *-/O0FF"
buttons. Pressing the buttons briefly changes the value cne step up
or downs the value shewn in the display will start to “run® if the
butten is hkeld down, The effect of any change made can bhe listened
to immediately.

FPedestrians - and anyone else who likes their hands free - will +$ind
a socket marked "PROGRAM ADVANCE" on the rear panel, where they can
connect a foot switch to work exactly like (and parallel teo) the
"+/0ON* button,

To leoek at or change any other paraseteérs, simply enter a new
address using the number buttens. Any changed value remains in
temporary storage as it was last displayed. ATTENTIDH: 4§ the
“ADDRESS" button is pressed apain, you will leave the Edit-Mode. Any
parameter changes made will remain in temporary storage, but will
not affect the programmed patches at this time. Further changes can
be made by pressing the "ADDRESS" button again, and proceeding as
above. However, the temperary storage will be over-written with new
data when a new program is selected by pressing "LUOWER" and entering
the two digit progras number (this includes re-selection o¥ the
current oprogram). A later section will explain how to stere newly
created or changed programs permanently tn the BIT 99 memory. (See
page 21,

Depending on the type of parameter addressed, the display will show
etther a numeric value or eon/off status. Numerit values usually
range from O thru 463, and are indicated on the front panel diagram
by a small triangle 1n the lower rignthand corner of theilr name
tield (e.g. Delay, Rate, Track). GSome parameters can be either
active (appears in the display as "t") or inactive {(which appears as

).
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SOUND GENERATION AND CONTROL PARAMETERS

the BIT 9% is a truly 'complete’ synthesizer ~ i.e. all parameters
necessary for programming a wide variety of different scunds are at
yoeur disposal. The last section showed how teo access and change
parameter values., Let’'s take a cleser look at these parameters now,
You will need a good grasp of the basic principles of sound
generation with analog synthesizers,

[t's best te go right ahead and try everything out?! Nothing
permanently tragic can happen: as leng as the “MEMORY PROTECT"
switch an the rear panel is tn the "ON" pesitian, vou tannet write
over, or erase the i1nternal program storage. Any changes made can be
listened to immediately -~ and if it becomes too awful, Jjust -enter
the program number again te hear the sound in its original state!
Fer a quick 'reset’ of all values to power up cenditiens, hit the
"TAPE" button twice.

In additisn to the two types of parameters you've already met (those
with numeric values and those with on/0ff status}, we now encounter
a new 'specles’ of numeric value; these are the parameters shown on
the trent panel diagram bBoxed in double tines ("RATE", "AMT® efc}.
These are the parameters geverning the key velocity (touch
sensitivity, whatever) influence on the sound programmed. To use
these parameters when the BIT 9% is controlled by another keyboard,
the MIDI data must obviously contain key velocity infermation, i.e.
eriginate in either a touch sensitive keybhcard or a computer
pgregram/sequencer providing this information. HNon-touch sensitive
instruments always transmit an average value (= wmedium key
velocity).

in  the {following detailed sections on each parameter we will refer
to each parameter as 1t appears on the frent panel diagram, followed
by its parameter number (address}) in brackets. Some parameters occcur
twice (e.g. "“DELAY" in LFO1 and LFD2), but as their functiocns are
identical, they are only explained ance.

BLOCK DIAGRAM AUDIO SIGNAL
vm—n | _— _ s —
| 1 VOICE (SOUND CHANNEL) il __ - CONTROL

\FREC. e _ DYNAMIC CONTROL

AUDIO OUT




THE DCOs (DIBITALLY CONTROLLED OSCILLATORS)
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B 32° (24 and 35), 16" {20 and 36), B" (26 and 371, 4° (27 and 38)

The base frequency {octave}l for DCO! and BC02, These are on/off
values, which can be set to either "1" {on) or "0" (off). Only ¢tne
of the +{four base values for a DCD can he active at any time - the
other three are automatically set to "0V,

W TRIANGLE (28 and 39), SAWTGOTH (29 and 40), VARIABLE PULSE
(30 and 41}

The wavetorms avaitlable ftor DCO1 and BCCO2: triangle, sawtooth and
variable pulse. These are alsg¢ on/off values, but here more than one

waveform at a time rcan be active for each DCD, creating cosplex
combined waveforms. .

@ FREE (31 and 42)

The “fine tuning’ for the DCOs in 12 semi-tone steps (0 thru 11).
This transposes the base frequency {(octave) up by the number of
semi-tones entered.

1 PR (32 and 43)

Controls the pulse width: only active when the DCO waveform is set
te "Pulse® {parameter 30 or 41 = "1"). The pulse width can be set
from 34 (value "0Q"} thru S04 {(value "14&%, a perfect sguare wave) to
?7% (value "30")., The percentages given represent the duty cycle of
the pulse wave. A thange in the pulse width alters the harmenics
tontent dramatically, and therefore the sound,

Settings above the wvalue "1&" (D0%) are mirrer images of lower
values: the B80L setting 15 the equivalent of the 20% setting and
sounds i1dentictal, but its phase is reversed. BSettings over 30% are
ot particuiadrly useful when key velocity information is used to
centrel the pulse width dynamically (see next sectioni).

— 0 —



@ P (Dynamic, 33 and 44)

Determines the influence of velocity on the pulse width. Values
between "0" (minimum, no e+fect? and "43" {maximum? can be
programmed. The values programmed under parameters 32 and 43 {(above)
are the maximum pulse width values, reached at maximum key velocity.

At maximum setting (“43") the following results: at opulse width
settings up to S50%, the wave form will widen with intreasing key
velocity {(becoming a square wave at maximum key velority). Pulse
width settings eover 30% cause the wave form to narrow with
increasing key velocity (reaching the maximum setting and thus the
minimum width at maximum key velocity).

If a velocity value lower than "43" is set, the pulse width values
ot parameters 32 and 43 remain the maximua values reached at maximum
key velocity, but the deownward range is narrowed. Here's an example
(1t 15 getting rather complicated, isn't it?}.

Let’'s assume that the pulse width parameter 37 is set to "18" {(50%),
and parameter 33 set to "43". Depending on the key velocity (i.e.
how hard the keys are hit}, the resulting pulse width will range
between 3% (low velocity) and 504 (high wvelecity). Changing the
parameter 33 value to "40" results in a pulse width between 20% and
0%, again according te key velocity. Setting the value of parameter
33 to "0" gives a pulse width independent of key velocity, between
o0% and 50% - i.e. it remains the same!

# NOISE (34, DCD1 section)

Noise, & {further source of sound generation, set between "0
{(klissful silence) and "63" (thundering hiss), atlows the
programming of hisses, murmurs and rustles for such romantic effects
as autumn leaves and waves breaking on the beach. More useful than
it might seem at #first glances try it out!

® DETUNE (45, DCO2 only}

Gne of the best loved features on any synthesizer: allows slight
detuning of DCO2 against DCO1 in 64 miniscule (!} steps. Varying
degrees of detune produce a multitude of effects, from rotating
speakers over cherus toe phasing. Set teo high, it just sounds out of
tune.... again, you have to try it!



THE VCF (YOLTAGE CONTROLLED FILTER)
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The signal ogenerated by the coscillators {(BCO1 and DEO2) is still in
its 'raw’ form and must first be filtered 1in order to shape & wmare
tharacteristic sound. The waveforms chosen in the oscillaters have a
certain harmgonic content, which can be altered or even remaved
entirely by the fiiter,

The ftilter action t& not static, but dynamic: 1ts characteristics
can be made te change over a period of time. The envelope generator
(sometimes referred te as EG) is responsible for this, through its
control over Attack, BDecay, BSustain and Release {(the latter group
ieading to its aother common name: ADPSR). {Usually the attack and
release phases come into play when a key is pressed and released.
This 18 no different in the BIT 9% but, in addition, when controlled
by MIDI data the key may he pressed on another keybeoard, or a
sequencer/computer can "hit the key".

E ATTAEK (13}

Determines the time taken atter pressing a key for the +Fi1lter to
reach 1ts greatest opening. {("0" = fast. "A3" = glow!.,

B DECAY (14)

Determines the time taken atter the +i1lter reaches 1ts greatest
opening faor the filter to return to the opening set under “SUSTAIN®.
("0" = +ast, "63" = slow).

B GUHSTAIN (13)

The +filter opeping to be maintained toliowing the decay phase until
the key 15 released. ("0" = +ilter closed, "63" = filter open).

B RELEASE (14}

Determines the time taken atter the key is released for the +filter
to close compietely., ("0" = fast, *&3" = slowl,

-11 -



B ATTACK (Dynamic, 17)

The attack time set under (13) can be modified +urther by key
velocity. The harder a key is hit, the shorter the attack time will
be; the setting on parameter (17) determines the extent of
modification ("0" = no eftect, "63" = maximum). The value pregrammed
under (13) determines the maximum attack time at minimum key
velocity.

A TRAECKING (i8]

Depending on the value set, the filter is opened mere the higher the
noete played lies on the keyboard. This effect 15 inactive at "07;
the average value of "30" is a pretty ogood 1imitation of this
phencmenon found in natural instruments; at the maximum of "63" the
tracking effect 15 most clearly audible.

a CUT (19)

The cut off frequency is a frequency between 0 and 2G¢ kHz above
which the ¢ilter rolls off {i.e. ‘cuts’ the frequencies off, hence
the name), In the above we called this the “filter ¢pening’ . Lower

frequencies pass unchanged. As the overtones ar harmoenics are always
aultiples of the base frequency ot any note, their suppression can
alter a sound considerabivy., At the lowest value ("0") all
freguencies above 0 Hz are cut off, or in other words: the filter
lets nothing through! &¢ i+ it sheuld ever happen that in a certain
cetting no sound comes through, you should check whether the cut off
frequency hkas tbeen set toeoc low by mistake! At the highest value
("63") only frequencies over 20 kHz are suppressed, and as these are
inaudible, the filter has no effect. The cut off fregquency sets the
maximum filter openingy it is modified by the envelope generator (=
reaches its maximum at the ATTACK speed, goes tc the SUGTAIN level
at the DECAY speed, and then falls te "C" at RELEASE speed).

B RESDNANCE (20)

The resonance setting (froe "0" = np resonance, to "&3" = maximum
resaonance) boosts the freguencies at the cut off frequency. It 15 a
frequency selective amplification, which again modifies the sound.
Girong resonance {= values approaching "&3") tcauses the +filter to
start self-oscillating, which sounds like teedback {(which 15 in fact
exactly what it is!').

B ENVELGPE (21}

The VCF envelope generator (ADSR) is always active when a key 15§
hit, but the degree of i{s influence on the cut off trequency can be
controlled by this parameter. ("Q" = no ADSR effect, "63" = maximum
effect).

m ENVELOPE {(Dynamic, 22)

The value set at parameter (21} can be modiftied further by key
velaocity, so that a sott touch on the ¥eys results in only a slight
effect, while a firm touch wiil cause a greater effect. Parameter
(22) determines the amount of modification: here toc a value of
"0 = no effect of key veleority, and value "43" = maximum effect of
key velocity.

B INVERT (23]}

This last VCF parameter is an on/ef4 switch ("t" = on, "O" = off},
which exactly inverts the course of the ADSR envelope generator, and
can be used for all kinds of crazy pffects!



THE VEA (YOLTAGE CONTROLLED AMPLIFIER
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After the sound has been generated and filtered, we want to add sonme
volume dynamicst: we de¢ this using the voltage controlled amplifier
(VCA). The attack, decay, sustain and release characteristics that
we encountered in the VLF turn up here toe - which is thardly
surprising, seeint as the VCA i1s compesed mainly of an ADGR!

8 ATTACK (4%}

Cetermines the time taken for the VCA to reach its maximum volume
("0" = tast, "&63" = slow!}.

B DECAY {30)

Determines the time taken atter the VLA reaches its maximum volume
for the VYCA to return to the volume set under "SUSTAIN".
("9" = fast, "&3" = slow).

8 SUSTAIN (351)

The volume maintained following the decay phase until the the key is
released.

B RELEASE (52}

" Determines the time taken after the key is released for the volunme
te return to zero. (70" = fast, "63° = slawl.



@ RATTACK (Dynaamic, 46)

The VLA attack time set under (49} can alsc be modified by key
velocity. The harder a key is hit, the sherter the attack time will
be; the setting of parameter (44) determines the extent of
moditication ("0" = no effect, "463" = maximum}. Again, the setting
o parameter (49) is the longest attack time reached at minimum key
velocity.

& AMOUNT (Dynamic, 47)

The amount of ADSR influence on the VCA (parameters 49 thru B2
above) can also be contrelled by key velocity., A value of "0" at
parameter {(47) allows no moediftcatien by key velecity; a value of
"63" causes maximum modification,

B PROGRARMABLE VOLUME (48)

Depending o¢n the programmed filter opening and/or the duratien of
each note {(controlled by the filter and amplifier ADSRs), different
patches can have different velume levels., The different levels are
at times purely subjective, that is tg say they only seem louder;
sogme patches are in fact louder! Whatever tha reason might be:
valume level differences when changing from one program to the aext
are ofttern annoying. The programmable volume existe to ajust the
volume ot ditferent sounds te the same level. The scale ranges from
0% = pne velume, te "&3" = loud ('), WATCH OUT: a "0" setting really
means no voelume, so this is ancother potential trap when programming
seunds’

_14_



THE LFOs (LOW FRERUENECY OSCILLATORS)
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We already encountered oscillators, where the DCOs were wused to
generate the basic frequency of a sound; in contrast the LFUs
generally operate at subsonic frequencies, that is below the audible
frequency range. They generate no sounds, but are instead used for
‘rhythmic medification’ of other cemponents such as the DCOs, VEF
and VYCA. As the exceptionally wide control range spans frequencies
fram 0.5 Hz (1 cycle per 2 seconds) to 230 Hz (230 cycles per
second), the LFO0s «can even be used for certain FM (frequency
modulation) effects.

The parameters for both LCOs are again identical, with the ainor
exception of parameters (2} and (54), which are both sawtooth

waveforms - one rising and the other descending.

W TRIANGLE (i and 53), SAWTODTH {2 and 54), SBUARE (3 and 5%)

Yeu can theese one of three waveforms per LFO: Triangle, Sawtooth
and Square waves, The LF0O1 sawtcoth wave is ascending, and that of
LFO2 is descending. These are on/cff values which can he set to "iF
(on) or "0" (off). Dnly one waveform can be active per LFO at any

time, the other values are automatically set to "0" (af+t).

a8 BCOl (4 and 56}, DCD2 (5 and §7), VCF (& and OB}, VCA (7 and 5%)

These on/c¥f switrhes determine whether etther {(or beth) LFO should
modulate any (er all) of these components (DCOi, DCOZ, VCF er VLCA).
Modulation of a DCO alters its pitchy wmodulation of the VCF
influences the cut off frequency; and modulation of the VCA
influences voiume.

B DELAY (B AND 40}

The LFO0s are normally activated the instant a key is pressed, Using
the "DELAY" parameter allows you te retard {(meaning delay, as you
might just have gQuessed) the LFOs’ actien; the modulation effect
wilil then build up gradusliy. In a certain sense, the LFO “DELAY"

parameter acts similarly to the envelope generators’ “ATTACK"
parameter; after pressing a key it takes a pre-programmed length of
time ("CG" = immediate, "463" = slow) to reach maximum modulation.

B RATE (9 AND &1)

Here the LFO frequency (rate of oscillation) is set between 0.3 and
250 Mz. ("0" = 0,9 Hz and "&3" = 250 Hz). The lewer, subsonic values
are most often used for modulation; higher frequencies that lie
within - the audible frequency range are generally saved for special
effects (e.q. FM effects).



B RATE {(Dynamic, 10 and &2}

¥Yet apother parameter that can be contrelled by key velocity! This
time the LFO frequency {(LFD "RATE") can be modified acceording to
touch dynamics. The higher the value of parameters (10 and 62} lie,
the greater will be the effect of key velecity. The LFD rate remains
unaffected when the value is "0"; at a value of "63" a soft touch on
the keys results in a low LLFO rate, while hammering away like a
maniac will get your LFDs spinning at the maximum speed set in the
"RATE" parameters (9 and &4!)!

f DEPTH (11 and $63)
Usually, we want only a subtle modulation of +those companents

controlled by the LFOs. With the vaiue grogrammed in "DEPTH" we can
vary the modulation #rom "O" (no modulation) teo "&3" Imaximum
maeduiatien'. The effect the LFDs have on the VYCF ané VCR depends
entirely on the above parameters. An additional factor comes into
play in conjunction with the DCOs: the medulatien wheel on the
keyhoard. All the amazing details in the very next paragraph: "HWHHEEL
AMOUNT " !}

B WHEEL AMOUNT (12}

The modutation wheel (or joystick, if yeu're using & controlling
keybocard that happens to be that much fun!) gives you additional
contrel over the LFD modutation of the DCOs. Programming & "WHEEL
AMOUNT™ wvalue of "0" inactivates the modulatien wheel control over
the LFO. Values between "1" (low) and "&3" (high}) determine the
proportional share of centrol that the modulation wheel has over the

"BEPTH" parameter,

Btarting to sound a bit complicated, 1isn't it? Something aleng the
lines of touch sensitive parameter A modifying the modulatien of
parameter B which is centrolled, or possibly cut off, by the cross-
modulated modification in parameter XYZ, and all this and more is
happening dynamically at kevyboard velocity ..... .

it's really pet that bad, as you wiil now see! In the following
exampie wWwe have used & pre-programmed "DEPTHY value of "20",

With a “WHEEL AMOUNT" value of "0" the BDBLO will in fact bhe
controlled by a medulatioen depth of "20%, and the modulation wheel
will have no effect.

We now set the "HWHEEL AMOUNT" valuye to "32" (half its maxioum value,
or H0%). When the medulation wheel is closed, S04 ¢f the pregrammed
"DEPTH" wvalue (that is 504 of "20" = 10"} will be fed to the OCO;
and the remaining "DEPTH" range (between "11l" and "20") 1is
contrelled by epering the medulation wheel.

Now we'll program a "WHEEL AMOUNTY value of "4B" (three quarters of
its maximum value, or 734}. [f the madulation wheel is now closed,
29% of the "DEPTH" value ({i.e. "3") reach the DED, and the range
from "&" to Y20" (the remaining 734 of the control range) 1is
controtled by the modulation wheel.

The next logical step is setting the "WHEEL AMDUNT" to "&43™ (or
100%). TYhere will now be no modulation of the DCO when the wheel 1s
tully ¢losed: the entire "DEPTH"™ range from "CG" thru "20% 15 now
under the control of the modulation wheel,

All clear? TIn that case (but even, or perhaps especially 1§ 1t

isn't}, itt's time to put all this te a practital test on the reai
thing!



MIDI CONTROL PARAMEYERS

The BIT 99 can - except tor the programming that we have explained
s¢ far - be controlled entirely via MIDI data that can originate in
3 Master Keybhoard, a synthesiser with MIDI ocutput, or a
sepquencer/computer with a MIDI copnection. The BIT 9% 1itself
generates MID{ data whenever a key is pressed on jits keybheard, and
alsp during program changes, when the Modulation and Pitch Bend
wheels are used, if the Sustain Pedal (when connected) is pressed
etc, etc. MIDI itself is in #act nothing other than a sort of
electronic 'lanquage’ that different instruments of different brands
have in common, 2allowing thes to communicate with one another. When
& key 18 hit on the kevboard for mxample, the tcllowing tnftormation
1s sent out over the keyboard’'s RIDI~OUT socket: note number "an"
has just been hit at key velocity "vv". As the key is released, the
further information that note “nn" has just been released is
transmitted.

This informatien, or data, can be processed by every instrument with
a MIDI interface, such as the BIT 9% or the BIT 01 EXPANDER. When
the Note Op Event data arrives at the receiving instrument 1t says
te itseit: aha! That's interesting, 1let’'s play this note. 1In i1ts
computer 1t then ‘presses’ that note with the appropriate key
velocity and just look: the self-~same note pressed on the keybeard
emerges from the receiving instrument tes! All this happens at
incredittle speed - faster than the ear czn hear, you might say!

Se MID] serves, as we've seen, in data-communication. The one thing
that MIDI most definitely does not do is provide any instrument with
new features or capabilities it did not already possess. 5o although
a synthesizer without touch sensitivity can receive MIDI Fkey
velority data, 1t cannot process the information and will therefore
simply ignoere 1t. (Though it will process, and act en the rest of
the data transmitted).

In & MIDI system built up arcund a MIDI sequencer (or a computer
with a MIDI sequencer program), different instruments are fed with
ditferent data. The drum machine for example, heeds other
informatioen than the synthesizer playing the bass-line, and a sclo
instrument uses different intormation again. So that each instrument
dees net need its own cable with a separate output freom the
seguencer, the MID] data is transmitted with a MIDI channel number -
da kind ef ‘address label’. Now all the MID! data can be transmitted
over one singie cable,  and each ¢f the instruments hooked up oanly
picks ocut that MID] data labelled with its own 'address’., The drum
macthine might take the data on MIDI channel 1, the bass synthesizer
oanly uses data on MIPBI channel 2, the soclo keyboard picks up the
data on MIDI chapnel 3 etc., etc. There are a total of 156 MIiDI
channels available. Any data not relevant fer a particular
instrument is simply ignored. The BIT 9% has the parameters "RECEIVE
CHANNEL" and “SEND CHANNEL", where you can cheose which MIDI channel
it should receive or send data through.

This selecticon cf data from a particular MIDI channel can alsoc be
suppressed, so that the BIT %9 reacts to all the 1inceming MIDI

commands that it recognises and can carry cut. This is dene by using
a contrel parameter teo select MIDI ONMNI Mode.




The oparameters in the follewing section, which all goveran MIDI
tunctions, are slightly different frem the cther parameters that you
have encountered so far: they are global definitions. That is, they
are not stored as part of a program {or preset), but are valid for
all BIT 99 programs. They are stored in a specially reserved memory
area, and remalin in force until thanged {re-programmed), or until
the next -reset of the BIT 99 to power up defaults. (Either by
actually switching on, or when the "TAPE" button is pressed twicel.

The MIDI parameters are divided into two logical blockss those for
the reception of incoming - MIDI data ("MIDI RECVY"* in the bBblock
diagram), and those for the transmission of MIDI data to other
instruments ("MIDI TRS® in the diagram).
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B PITCH BEND (6B)

This parameter determines whether pitch bend information frem the
centrolling iastrument will be processed ("1") or ignored ("0") by
the BIT 99. When value "1" is set, wmoving the pitch wheel ¢n the
master keyboard will change the pitch of notes played on the BIT 99.

m MODULATION {(4&79)

The same applies to modulation wheel information: the BIT 99 will
protess the information when a value of "1" is set, and igrnore it t+
the value is "0%, Flease note that the parameter "WHEEL AMOUNT®
(12), described in the LFD sectien, can only be used when the

"MODULATION" parameter is set to "1"!

B RELEASE PEDAL {79)

Here you can determine whether the BIT 99 should process ("i")}, or
ignere {"0"} release pedal information Frem the centrelling
instrument, The BIT 99 alsc has its own release pedal input. I+ MIDI
release pedal information (from a master keyboard etc.}) 1is being
processed (value "1"), the BIT 99's release pedal is inactivated.
Whenever value "O" 13 programmed, any MIDI release pedal data 1is
ignored, and instead the BI7T 99's release pedal is active, In both
cases, MIDI release pedal data will be generated by the BIT 99, and
transmitted through "MIDI OUT® when the pedal connected to the rear
panel 1s used.

_"B_



B PROGRAM CHANGE (71}

¥You can change programs on the BIT 99 automatically via MIDI., If you
want program changes on the contreliling instrument (or sequencer, .or
computer} te have the same effect on the BIT 99, set this parameter
te "1". This means that seiecting program number XY on the
controllipng instrument will also automatically select program XY on
the BIT 99. If you don't want to de this, just set parameter {(71) to
II.D'H !

This automatic program change fudction is particularly useful both
when a series of program changes are needed in one song {e.qg.
different sounds for the intro, verse and chorus); and alsc where
the BIT 99 is 'slaved’ to the contrelling instrument, allowing
additienal doubling effects (e.g. extending your modest string
guartet to a full-fledged string secticn of & net-so-modest sympheony
archestra'). In whichever case you ocught te make sure that programs
with the same number are musically compatible. Thus if program 38 on
the controlling synthesizer is Mantevani-type strings, pregram 38 on
the BIT 99 should most probably not be a pneumatic drill!'!

Present MIDI standards allow a total of 128 programs. Every
ranufacturer operates with slightly different confiqurations nfh the
program selection keys: 1if, for example, a YAMAH4 DX-7 1S
controlling the BIT 99, the internal preograms numbered 1-32
- correspond te programs 1-32 on the BIT 99, while cartridge preograas

1-32 correspond to BIT 99 programs 33-564.

One of the special features of the BIT 99 is that programs 76 thru
99 contain neot scunds, but pre-programmed Split and Double program
cambinations. These «c¢an be accessed in exactly the same way as
‘noermal’ pregrams, by selecting a program number between 76 and 99
an the Master Keyboard.

R ONNI HODE (72)
Here vyou can choose whether the BIT 9% should react te all incoming

MIDI commands ("1", OMNI ON}, or only process data from one selected
MEDI channel ("0", OMNI OFF). Selecting a particular channel 1s
dealt with in the next section!

B RECEIVE CHANNEL (73}

If you have programmed a "0" value in the "OMNI MODE" parameter
(t.e. OMNI OFF), vou can now determine in "RECEIVE CHANNEL® which of
the MIDI channels 1-16 ceontains control data for the BIT 9%. The
controlling instrueent must ebviously transmit these commands aoaver
the appropriate channel, 1in order for the BIT 99 to execute thenm!
This +feature lets several instruments receive different MIDI data
over one cable, using one to play the bass line, another the iead or
solo, and one {or pessibly several) ethers te provide backing - all
using different programs with different commands +from different
cequencer tracks.

2 TRANSMIT CHANNEL (74}

Just as the "RECEIVE CHANNEL" parameter allows vou to determine
which MIDI «channel contains data fer the BIT %9, this parameter
allows you te select which of the 16 MIDI thannels the BIT 99 should
use teo transmit MIDI data to ancether synthesizer or expander. As we
saw above, MIDI data is sent throeugh the *MIDI DJT" seocket on the
rear panel, and read in through the "MIDI IN" socket of the other
instrument. As vyou might expect, it°'s impertant that the the
receiving instrument is set to the same MIDI channel selected at the
"TRANSMIT CHANNEL" parameter of the BIT 99. Alternatively the
receiving instrument can be cperating in Omni Mode, where all
incoming MIDI data ts processed, reqgardless of channel number.

—.19-_



B KEYBDARD MODE (73]

The BIT 99 is equipped with a very useful feature found, as a rule,
enly in Master Keyboards : the "KEYBDARD MODE" parameter enables a
MIDi-Keybeoard-5plit {net to be confused with the “normal’ keyboard
split, which we'll be explaining in detail a bit further on!'). Hhen
"KEYBOARD MODE® is on (Value "1"), key infermation from each hal+f of
the keyboard is transmitted over two different MIGI channels. The
key informatien ¥from the Lower section of the keybeard goes out over
the channel selected in "TRANSMIT CHANNEL", alsoe referred teo as
"base channel’y, while key information from the lpper section 1s
transmitted on the base channel plus one. That is te say that 1if
vou've chesen MIDI channel & in parameter (74), Lower section data
will be transmitted over that channel, and Upper section data on
channel 7. HIB! channel numbers wrap arocund avtomatically ¢rem 16
back to 1. "KEYBOARD HMODE™ allows you to play the BIT 99 just as
usual (with one sound over the whele keyboard)l, while contrelling
two instruments {with different sounds) with each halt of the
keyboard.

The value last programmed under "SPLIT POINT" (parameter &4, see
detailed description page24) determines where the keybcard will be
divided. That is, it sets which key (numhered ! thru &1) will bhe the
first key of the Upper section (the right' hand halt of the
keybeardi. The B8IT 99 sets this value tao "23" whea sWitched an,
correspending te middle C. The Upper section can be transpeosed
against the Lower section using parameter 65 "UPFER TRANSPOSE" (see
page 24 ). Here again, only the notes transmitted via MIDI are
affected, not those played by the BIT 9% itseit!

Changing the "KEYBDARD HMDDE" value from “0" to "it" generates an
"Omni Mode Of+, ALl Notes Dff" MIDI command. this ensures that the
receiving itnstrument is not in Omni Mode (i.e. 15 not receiving data
on all MIDI channels, which would make n¢ sepse when using the MIDI
split!). HWhen the "“KEYBOARD MODE"™ vatue is switched back te "0", an
"Omni Mode Op, All Notes Dff" MIDI command is transmitted.

The "KEYBOARD MODE" feature, or MIDI split, can alse be wused in
combination with a ‘real’ Split on the BIT %¥9. In Split Mode a
"KEYBDARD MODE" value of "0" allaows the BIT 99 to use two different
programs +or each section of the keyboard, while transmitting note
values via MIDI as though no Split had taken place.

B PROGRAM CHANBE 76

Parameter 71 allowed vyou to decide whether to implement program
change data from ancether instrument received via MIDI IN - here at
Parameter 7é& you determine whether the BIT 99 should pass its own
program chanqe data via MIDI OUT to other instruments (Y0"), or not
("1"), Caution: for once we have a value where "0" means yes, and
*1* no - the reverse of the rule! The reason behind this 15 that we
can also program & “PROGBRAM CHANGE" value of ™"2" - whereupen
entering a program number will have no effect on the BIT 99. What
will happen is that the program change data will be transattted via
MIDI DUT te any connected instruments! The "LOWER PRDG" display will
show the entered proegram number brietly, betore returning to the
original program number. This gives you ‘remote contrel”™ over
pregram selection in instruments connected via MIDI!




STORING PROGRANMS
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So +far we've covered altering and constructing sounds in the Edit

Mede. This happens 1in a temporary ‘'working storage area’; all

changes disappearing as soon 45 a new program 1s selected, We will

noW deal with the permanent storaqe of patches 1n the program meacry

¢cf the BIT 9%9. MWhen storing a pregram under a certain program

number, vyou should always keep in mind that the ocriginal content of

this memory location will be over-written, 1.e. last.

In an earlier section we #mentioned the "MEMOGRY PROTELCT" switch on
the rear panel of the BIT 99: 1its functien is te protect the memory
frem accidental over—-writing or erasure. To store a new or changed
proegram, the "MEMDRY PROTECT" switch must be tn the "DFF" position
(memory not protected), as it is otherwise impossible te write to
the memery! We advise you to return the switch to the "ON® position
{memory protected) immediately after stering new data, to prevent
accidents and subsequent nasty surprises!

We will +irst 1ook at memory locations 1-73, those «containing
program information <(and net Split or Double combinations, which
will be dealt with in a later section, see page 24).

Frograms c¢an only be stored when the BIT 9% 1s in the Lower Mede
("LOWER" LED onl). For actual storage we use the "PARK/WRITE"™ button,
but let’'s proceed step by step:

1) Put the BIT 99 in Lower HMode ("LOWER" LED on), after
that the rear panel “MEMDRY PROTECT" switch is "OFF",

checking

2] Press the "PARK/WRITEY button; its LED will come ¢on.,

3) Select the program number you want to store vour new sound
under {if the correct number is not aitready shown 1n the
display), first pressing "LOWER" and then the number buttons.

41 Play a couple of notes to check, +or safety’'s sake, that the
soung is exactly as you want it. -

9 Now press the "PARK/WRITE" butten a second time. The LED will
go out, and vour new sound 1s now stered!

b} Return the "MEMDRY FROTECT" switch on the rear panel to the

"ON" pesition,
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COPYING PROGRAME WITHIN MEMORY

Thanks to step 3) abave, it is alsc poessibie te move pregrams
unchanged to¢ other lecations (program numbers) in memory. This
is especially useful when re-organising memory so that the BIT 99
pregrams are musigally compatible with those ¢f the certrelling
itnstrument, 1in order to use the MiDI automatic program change
funttien {parameter “PROGRAM THANGE® = "1%},

1) Use the number buttons to select the pregram you want te move
te angether memery locatioen. Again, first make sure that the
BIT 99 is in Lower Mode, and that the rear panel “HEMDRY
PROTEET" smitch is "ODFF™.

2) Fress the "PARX/WRITE" butten, the LED will come en.

31 Now select the new program location (number), again pressing
the "LOWER" butten and then the number buttons, where the sound
should be stored 1n future.

) Fress the “"PARK/WRITE" butten again, and the seund 15 now
stored under the new program number. The ‘original’ is still
stored at its inittal lecation, and you can over-write it at
any time.

9) As usual, don’'t forget to turn the "MEMORY PROTECT" switch hkack
“DHII!

"PARKING" AND COMPARINB SOUNDS

Before permanently stering an altered sound, it can be useful to
compare (t with the original, The BIT %% provides the "COMPARE"
function specialiy for this! [f you press the "COMFARE" button while
changing values, the "ADDRESS" amd "VALUE" LEDs will go out, ant the
original sound car be heard again., 7o get back to vyour changed
sound, Jjust press "COMFARE" agair. You tan now coentinue to work on
the socund, or store the new setting as described above,

The “COMPARE" button has another useful functicon: while storting
sounds you press the "PARK/WRITE" button (as you wiil already know,
if you read the above section). This puts your changed sound ia the
"PARK® area - a temporary storage area - but does net yet affect the
permanent pragran memory (this only oaccurs when you pressg
“PARK/WRITE® the second time). If you now change vyour wmind, and
decide not to store the spund permanently, you can abort the storage
protvess by pressing the “COMFARE" button. Cute, huh?!



TWO SYNTHESIZERS IN ONE: DOUBLE AND BPLIT

We have touched e¢n the Double and Split Medes many times, without
gever explaining exactly what they were. Well, we're now going to do
just that, in great detail!

The DOUPBLE MDDE aliows twe programs {(two sounds) to be played
simultanepusly. You can visualize this as two synthesizers inside
the BIT 99, both played by the same keyboard. A key pressed on the
keyboard results in a note played by each of these synthesizers 1in
their selected programs. This way ytu can "layer’ scunds, e.g9. have
strings and, a piano sound on top of each ¢ther, and create a much
tuller, richer sound. MWell, every silver lining has a cioud lurking
somewhere on the herizon, and Double Mode is no exception: the
BIT 99's voices {(of which there are &) are shared out between the
two synthesizers, each getting three veices. The result being that
yeu.can na longer use six individual veices (meaning hit six keys at
a time), but only three, each key then calling two voices.

vOICES\
l &
@ \ UPPER
PROGRAM
LUPPER
4 /’
"\
jLOWEF{ E
@ X LOWER
| PROGRAM
(1]
o

These ‘'imagirnary' synthesizers inrside the BIT 99 are designated
“.LOWER"™ and "UPPER" sections. When the BIT 9% is operating in 5tereq
Mode {with both audio outputs connected and the froent panel stereo
LED on), the "LOWER" and "UPPER" voices go through their respective
audie outputs. In Mono Mode the Lower and Upper voites are mixed
together, and can then be taken frem either of the two audio
outputs. |

In the SPLIT MODE the keyboard is .divided at a certain point, the
s¢-called Split Point, each section then using a different program.
The keys helow the Split Point use the Lower program; and the keys
from the Split poeint upward, the Upper program (the names start to
make sense, den't they?}. Here again the voices are shared out: the
Lower section getting three and the Upper section three. And again,
each section uses its own audio ocutput when the BIT 99 is in Stereg
Mode., The Split Mode is ideal for playing a bass line with the lett
hand (and the appropriate bass sound), and a sclo wWith the right
{with another soundtl.

The features available in Split Mode can be extended in cosbination
with the MIDI-Split optien in the BIT 99's Keyboard Mode (as
described above under MIDI parameters). |

SELECTED SPLIT-PQINT

LOWER SOUND AREA UPPER SOUND AREA



SELECTING DOUBLES AND BPLITS

Reaily simple: press the "DOUBLE" or "SPLIT" button (whichever you
want to use). Its LED will come on, showing the selected Mode. Now
press the "LOWER" button and enter the number of the program vyeou
want to use on the Lower section. Then press the "UPPER" button, and
select the program aumber for this section. And that’s it!

The selected progras nusbers are now shown in the “LOWER" and
"UPFER" LED displays. In addition the "VALUE" display shows the
Split Point {when in Split Mode). This is a key number between { and
61 (counting frem the bottom}, and not the MIDI key cede (this
notice for MiIDI-freaks oenly'l. The &plit Peint can be changed at any
time at parameter (&4), by ertering the key number of the first key
in the Upper section.

The twoe selected programs can also be changed at any time, by {first
pressing either the "LOWER®" or "UFPER™ butten (14 1ts LED 1isn’t
already on), then entering a new program number. You can also use
the "+/0N" and "-/0FF" buttens to change program numbers,
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PROGRAMMING DOUBLES AND SPLITS

In the secticons on selecting and storing pregrams we noted that
pregram numbers 76 thru 9?9 had a special purpose: they are used to
store Double and Split data. Net only the twe program numbers, but
also a range of other relevant parameters are stoered here (and now
come all the details we’'ve been promising you for so loag!l.

B SPLIT PDINT (&%)

This parameter determines which key {(numbered from "“1" to¢ "b1")
chould be the first key of the Upper program {i.e. the right sectien
of the keyboard). Fer fairly obvious reasons this parameter is only
geftfective when the keybeoard is split .....




® UPPER TRANSPOSE (43}

When in Split Mode, the pitch of the Upper program can be determined
independently. At "SPLIT PUINT® (&4) you have decided where the
Upper section of the keyboard shoulid starty “UPPER TRANSPOSE"™ {(43)
noew lets you choose the pitch ¢of the lowest key of that sectien by
setting a value from § to 61, corresponding to one of the keys on
the keybcard. it the pitch ot both sections of the keybocard (Lower
and Upper}t should ceorrespond to the physical location of their keys,
the T"UPPER TRANSPOSE" value must be the same as the value set under
"SPLIT POINT". This somewhat invelved explanation meaning simply
that i+ (for example’ both "SPLIT POINT" and "UPPER TRANSPOSE" are
set to key 25, pitch values will be contiguous over the whole
keyboard, with the sound changing at key 23. However, the kevboard
can also be configured so that the starting note of beoth sections
cerresponds te the lowest note on the keybeard, {"UPPER
TRANSFOSE" = "1")y or the starting pitch of the Upper section can be
set apnywhere from there to "61". {As we said to start off with!},

W LOWER VOLUME (46}, UPPER VDLUME (47}

These two parameters allow you to program a volume balance between
the Upper and Lower programs. NOTE: the value pregrammed at
parameter (48) "PROGRAMMABLE VOLUME" is net changed.

Te store beth program numbers for the Upper and Lower sections, and
alse the double program parameters (64) thru (47), follow the steps
below:

1) Select a prﬂgram!number (free or over-writeable) between 74 and
?2.

2) Enter - as described above - the program numbers for the Upper
and Lower proqrams,

3) Program parameters (44) thru (47) as needed.

4 ) Press the "PARK/WRITE" button. fgain, the “"MEMORY PROTECT®
sWwitch on the rear panel must be "OFF" at this point,.

9) You now have the chance to think over yeour choice ¢t programs
at 1) above, and checose another program number between 74 and
?9 1+ you should reconsider!

&) Now ¢press "PARK/WRITE" a second time, and vyour combination
program 1s stored. Returning the "MEMORY PROTECT" switch to the
"ON" position wWiil make sure that it stays that way!

SPECIAL NOTE: the “COMPARE"™ functien that you encountered while
stering ‘nermal’ programs can not be used when storing combination
programs!
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PROBRAM CHAIN FUNCTIONS
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Noew that we 've learned how to store programs, let’'s take a lock at a
speci1al function on the BIT 99 that allows programs to be called up
in a pre-determined order. The "PRG CHAIN" butteon and the rear panel
toot pedal socket marked "PRODRAM ADVANCE" contrel this +function.,
Visualise the BIT 9% as holding three "lists’, each with vyour chosen
sequence of 33 preograms: at the touch of 2 button vyou can step
through the preograms on the 'lists’. Which means that yeu ne lenger
have to concentrate on remembering program numbers In a certain
crder, but have your head tree +tor making great music! Which 1s what
i1t's all about, right?

The "WALUE" display shows which of the three avallable program
chains {centaining 33 programs each!) you've selected: the first time
your press the "PRG CHAIN" button the number "1" wWill appear.
Pressing the "PRG CHAIN" button repeatedliy will =switch through ta
program chains 2 and 3, and then return yeou to the Mode last
displayed (Lower, Split or Double}. Pressing the "LOWER" button will
aiso exit the PROBRAM CHANGE function.

The "ADDRESS" dispiay shows your location within the chain {(i.e. the
position in the list of 33), and the "LOWER PRG" display shows the
program number programmed in this position. Combination pregrams
(pumbers 76 thru 9%} alse indicate the type of double program
selected, using the LED in the "SPLIT" or °DOUBLE" butten.

Within each program chain, the "+/0N" and "-/0FF" buttons step up
and down through the chain, the “ADDRESS" display shawing the
position within the chain at any time. After the last program in a
chain {"33" 1n the "ADDRESS® display!, the BIT 99 will switch to the
first pregram in the next chain. The "PROGRAM ADVANCE" socket on the
rear panel allows vyou to step upwards using a foeot pedal, each
switch en the feot pedal correspaonding to pressing the "+/0N" button
once, moving to the next preogram in the chain.

How to program program chatns? (N¢ misprint, could you think of a
better way to say 1t?) WHhatever, there’'s nothing easier! First
select a program chain, as described above. Use the number buttons
te enter a program number for each position in the chain, wusing the
"+/0N" and "-/OFF" buttens to step forward (or back!) through the
chain - done! The pregram numbers selected are stored in sequence in
the BIT 9% until you change them; they are not affected by power up
resets,

..26_



THE CASSETTE INTERFALE

Jr T 2525 a5

=]
25| | |[89]|48]|] 5 19) L
KBD BENS
\ALLE DU ) owee pRG | LePCR PR kI "?,:.‘,-:,T"@JE' Eg B
] r M.
- 9S> 90 5 A J13]8 S
L T o 0 J[I'M' 15| P-Er:.u:_
T E "“-#1 5 [-15 20 [ GW'EE
N COmAPARE PRII CHAR % ..1 I:Ir _""_:"'".‘J\-, - ..II 15 21 ?'2 %&
> M B - — 1 2|8 [oray e 73]
] 5 a AT F:m;l [a 17|22~
— : . ooo 1y 4 [0 n:megj ) 231 M
‘ﬁi} lil.n\_ﬁl ..r-"“;h. | ﬂ " STFRFC -0 | ncaz| 5|11 rI:EF'Tr-Ii — —— 7 Ef‘
| ‘ ver | 6 [12ReR|  [San[B4T6e] o - . AN
| © \ 1T [ N [ )] ° e Bnia 7| U - o : 7B L0 ]
L ‘ S S Y HPLIT + DOUBLE g o« aglerae) | wor InglA MR ML TRS
LT..:EF mn& ADCRE 55 LEakR | | LR | _— — -

= — [

The BIT 99, like almost every modern, microprocessor controlled
instrument, is equipped with a4 cassette interface that allows all
stored data {programs!) t¢ be saved onte a cassette, and re-loaded
at a later time, 1Im this way the storage capacity of the BIT 99 can
he extended almost indefinitely: vyou program new sounds, store thes
on cassettes, and end up with a whole library of sounds that can be
re~locaded anytime!

The “TAPE IN" and “TAPE OUT" sockets on the rear panel are used to
connect the RBIT 99 to a cassette recorder. We recommend the use of a
simple portable recorder, that has a microphene (or AUX) input and a
headphone poutput (PHONES OUT)., HiFi recorders with the usual 1ine
levels (-10 dB) are as a rule not suitable; however the BIT 99 comes
equipped with a very telerant cassette interface, which can handle
considerable level difterences.

There are now variocus 'Data Recorders’ from diftferent manufacturers
on the market, specially designed for use with Home Computers {and
similar machines, like the BIT %¥%9), and usuvally redasonabkly priced.
Please note that most such machines are designed te use Normal tapes
(not the Chrome or Metal types); using the wreng tape can cause
data-transmission problems. Talking of cassettes: though the
cassette interface doees not require HiFLI quality (the .frequency
range required is modest}, do use good quality, reliable cassettes,
which provide a8 certain guarantee against tape drep-outs.

You should switch off any noise suppression systems (Dolby, dbx
etc., etc.). I[f the recorder has a toene control (nermally a treble
cut), this should be fully epen. The frequency range of the recoerder
should be in ne way altered. Following these peints will ensure
trouble-free cperation when using the cassette interface.

Exiting Tape Mode resets the BIT 99 to its power up settings., The
"TAPE" button can theretore be used as a4 'soft’ reset at any time:
pressing it twice does the trick!
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STORING PROGRAMS ON CABBETTE

Connect the "TAFE IN" socket on the BIT 99 with the headphones
putput of the cassette recoerder, and the "TAPE DUT" socket with the
microphone or Aux input on the cassette recorder. Now press the
"TAPE" button on the BIT 99. The BIT 99 is now tn Tape Mode, sheown
by the LED in the "TAPE"™ butten, and 1% ready for action!

1) Gwitch the cassette recorder to record.

2} Press the "SAVE"™ butten on the BIT 99 {(same butten as
"ODUBLE"}Y. First a sine wave 15 transmitted, to ensure the
cerrect level in machines with automatic recoerding level
adjustment. HRecorders with manual recording level should he
adjusted s¢ that the VU meter reads between -5 and 0 VU.

3). After around 20-30 seconds of coentinuous signal the data wWill
be transmitted.

4} When the data transfer is over, the "SAVE" LED will go out, and
in the "UPPER PRG" display a "0" will confirm completion of the
storage process. Pressing "TAPE" again will return the BIT %%
to Nermal Mode.

LOADING PRDGRAMS FROM CASSETTE

1) Loading programs from cassette into the BIT 9901 over-writes the
memgry: CHECK that the pregrams now in sterage have heen saved
ente cassette themselves, or are no longer needed!'!! Press the
“TAPE" button; tts LED will ceme on. A% usual, check that the
"MEMORY PROTECT" switch is "OFF".

2} Pregs the "LOAD" bButton on the BIT 99 (same butten as “SPLIT*}),
and the PLAY button on the cassette recorder. The level an the
cassette recorder (if under manual contrel) should be set to
3/4 of the maximum level, This level varies ftrom machine ¢t¢
machine, so vyeou may have to try several times before finding
the ideai level. (Marking this on the cassete recorder saves
endless fiddlingl.

3) At the end of the data transfer the BIT 99 will irform you if
it was successful (shewing "0%" in the "UPPER PRG" display). A
value higher thasn "0" ipdicates unsuccessful cperation, rcaused
by one {(ar severai'!'} ot the following reasons: .

# bad cennectiony check your connecting cables/jacks/sockets
W noise suppression active (Delby, dbx etc,); these aust
be switched of+f!
B wrong level fram recorder
& drop-outs ot the cassette.

After a sutcessful transfer press the "TAFE" button again te return
the BIT 99 to its Normgl Mode, with a memory full of new programs
trom the tape! And yes, as you might already have gQuessed, we are
new going te remind you to put the "MEMDRY PROTECT" switch back ta
"ON" - protetting all these precious programs from sundry disasters!

Errors when reading i1n data can be caused by phase problems arising
in the cassette recorder. GSome recorders designed for use with
computers have a phase reverse switch (sometimes just labelled
PHASE); to eliminate such problems. As far as possible you should
use the same recorder for both recerding and re-loadine program
data; any differences 1in tape head alignment (Azimuth angqle) can
cause phase problems, these will be eliminated automatically if the
same recorder is used for recording and playhack,

_28_



APPENDIX: MIDI DETAILS AND MIDI EXCLUSIVE-CODES

This section 15 highly technical and intended only +for computer
treaks and other such fiends planning en writing their own HMIDI
spftware +{or contrelling the BIT 99. Normal wmortals, whe become
faint when confronted with escteric codes and are frightened of
being bitten by all these bhytes, can cheertully ignore the
fclleowing, and get on with making ausic!!! Rell over Beethoven!

As for you freaks: before we get down to the dirty details, we'd
like to point out that you wili shortly be passing the limits of the
"MEMORY FROTECT" switch. Frogram data manipulatian via MIDI bypasses
this satety device! You are therefore strongly advised to dump all
yeur precious veice data onto cassette BEFBRE exploring the weird
and wonderful world of MIDI ceode seguences'!

All MIDI data is freely exchangeable between the BIT 9% and the
BIT 01 EXPANDER, as they work with the same internal data structure.
This includes the system exclusive codes which contaitn instrument
specific Bitmaps., Slight differences occur in areas where the BIT 99

is sending MIDI data, as the BIT Q1 canm not transmit, but only
receive MIDI data. These differentes do not atfect the actual MIDI
data, but do change the Power Up Detfaults (see below), where the
BIT 99 can select a Send Channel and send Release Pedal information
etc, The Power Up Defaults reflect the fact that the BIT §%9, in
cantrast to the BIT Ol EXFANDER, 1s primarily used as a4 transmitting

keyboard. This 1ntfe mainiy tor BIT 0l owners weondering about the
differences!

The BIT 99 can receive MIDI commands on any of the 16 MIDI channels.
Executable commands are detailed below., The following are the power
up defaults:

" HIDI Mode: OMNI ON (Parameter 72 = "1")

B MICI Channel: 1| (Parameters /73 and 74 = "1")

B Pitch Bend: inactivated (Farameter 68 = *0")

B Modulation: tnactivated {Farameter 4% = "O")

B Release Fedal: inactivated (Parameter 70 = "Q")

% Prograa Lhange: i1inactivated {(Parameters /1 and 76 = "0%)
B Keybecard Mode: normal {(Parameter 73 = "0"} |

Pewer up generates an internal "All Notes O++" command. This command
1s also generated whenever 0Omni Mode {(Parameter 72} changes status,
when Tape MNede 1is activated, and when ¢hanging pregrams. This
eliminates ‘hung up’ netes, which could occur i$¥ the BIT 99 were
switched on 1n the wmiddle ¢f a seguence, or tn Split Mode by
changing the "idpper Transpose" value while pressing a key. There are
various popular keybgards on the market which, for ne¢e apparent
reasen, produce ‘randoem’ data f{or 1n other words: electronic
garbage!) +$rom time to time -~ leaving notes "hanglng’, hbercause a
randomly generated Note On Command was not tollowed by a Note OfFf
command’

In the ftoliowing text we use the binary representation of MIDI ceodes
ard data where appropriate. 8Other values are given in hexadecimal;

these are i1dentified by a trailing "H" {e.g. 29H).



GENERAL MIDI CODEE

STATLUS DATA BYTE (S} DESCRIPTI{N
1000 nnpn Okkik kkkk Ovvy vvvy Note OFff
1001 annn Okkk kkkk Ovvy vvvy Note On
1011 nnnn ccc cecc Oxxx XXX Control Change
1100 nnan Cppp pppp - Program Change
1119 nnnn Onwn wWuwn  OWWH WAHH Pitch Wheel Change
VALUES
nnnn = MIDI Channel Number 0-13
kkkk = MIDI Key Number (24H thru &40H, correspending teo key 1-611).
- The BIT 99 autematically transposes values outside this range
te the nearest octave within the range
vvvvy = MID] Velocity Value. A velocity of 0 io a "Note OR"
command 15 the egquivalent of a "Note Off" command.
ccece = Contrel Value or MIDI Centroller
014 = Modulation Wheel; value 1n xxx¥
4D0H = Release Fedal; value 1n %xxx
7BR = All MNotes Dif
/CH = Omni Mode Off and All Notes O+f
70H = Omni Mode On and All Notes D+
xx¥x = Lontreller Value
for Meodulation Wheel: CGOH - 7FH
for Release Pedal: QOH = oftf, 7FH = on
PPEp = Program Nomber. OQCH - 62H call proegrams 1-99.
63H - 7FH call preograms 1-2%.
wwuwp = Pitch Wheeil Value; least significant byte (L5B) first,

fellowed by most sigaificant byte (MSB). The BIT 99 uses only
the secend (M5B) byte. To ensure fukbure compatibility the LGB
should be set to OQOCH.
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STATUS
1111 0000 -
1111 Hti1tl
Depending
(WHwWK}
ccce = (OH
ccce = ODiH
cecee = 02H
cccec = ©3H
ceecc = Q5SH
ccce = (4H
ccce = OF7H
cecee = Q9H

follow.

MIDI SYSTEM EXCLUSIVE CODES

DATA BYTE (S} DESCRIPTION

0010 0101 Manufacturer [D
(BIT, 23H)

0iti nnnn iii = 002 = BIT 9%

- {001 = BIT 01)
nonn = MIDI Channel Ne,
dgcec cccc Exclusive data until EOX
Ownw HWoWW DwWww wwww ... cccc = Command
wWwwW = Data Bytel(s)

EDX (End System Excl.?

the command (cceccer), a variable number of data bytes

Activate Split Mode; two data bytes follow.
1st byte wwww: Split Point QOH - 3CH

2nd byte wwww: Upper Transpose OOH ~ 3CH
(O0OH - J3CH cerrespond te keys 1-61}

Inactivate Bplit Mode; no data bytes follow.
Activate Double Mode; no data bytes follaow.
Inactivate Doubie Mode; no data bytes follow.

Lewer Program Change (see Upper Program Change
below).

Upper Frogram Change; cne data byte follows.
wwww = Program Number O0OH - 7FH,

G0K =~ 4AH correspend tp pregrams §-795

4BH - 7FH correspond te preograms 1-33

Single Program Dump (transfer one program teo the
BIT %%).

ist byte: Program Number O00H - 62H (for [-99)

+ 74 bytes wwwe for program data or

+ 14 bytes wwww for Double/Split data

{data format see "Bitmaps" below)

Request for Single Program Dump. It transfers

all data relative 10 one program of BIT 99 +to

to another BIT 99 or BIT 01 Exp. or to a Computer
19t bytes: 0jjy - dddd. 0jjj = identifier device to
which BIT 99 has to transfer program ( CO1 = BIT 01
Exps, = 010 = BIT 99 ). d4ddd = MIDI channel %o which
BIT 99 gend program. |

2nd. bytet: Oppp pppp = Program N° requested 0-98
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BIT 39 - BITMAPE

The following parameter values ean range between 00H and FFH (0-235
decimall}, As MIDI standards require the leading bit (MS5B) of Systen
Exclusive data to be ¢, the maximum value that can be represented in
ene single byte is reduced to 7FH (127 decimal), Thus, all data
bytes (written as Owww wwww) must be split into two bytes for
transmission, The first byte centains the ieast significant +{our
hits of the value (L5B) ip its low order nibble (right hand four
bitst; the second bhyte contains the maest significant four bits of
the value (M5B} in its low order nibble. An example: a value of 9FH
is transmitted as OFH (first byte) plus O09H (second byte),

The BIT 99 does not use the full resolution of 256 steps that can be
represented in a2 valuey the {full resclution ot 234 steps might be
used 1n future expanstons. The resolution (step size) used for each
parameter 1is shown 1n the right-most column of the bit maps below,
Where step size = 4, the value of the right-most twe bhits is
1ghored; with step size = B, the value of the right-most three bits
13 ignored; where step size = 1, the {full resclution as indicated by
RANGE 135 used,

PROBRAM BIT MAP

BYTE PARAMETER RANGE DESCRIPTION STEP SIIE
0G 12 O0H-FFH Wheel Amount 4
02 il ! LFOLl Depth 4
a4 14 ! LFO0! Dynamic Rate 4
0éb &3 N LFO2 Depth 4
08 62 " LEO2 Dynamic Rate 4
{0 45 8 Detune {Nete 1}
12 48 " Volume 4
14 kY ! Noise 4
14 33 " DEO1 Dynamic Pulse Width - 4
18 44 " PCOZ Dynmamic Pulse Width 4
20 % % %+ % DCO1 OBetave/Fregq. (Note 2) n/a
22 * ¥ % & ¥ PCOZ Bctave/Freq. (Nete 2) nfa
24 32 ODH-FFH DCO]l Pulse Width 8
24 43 N DCO2 Pulse Width 8
28 19 o VCF Cut Off¢ Freguency 4
30 20 " VCF Resonance 4
32 15 " VCF Sustain 4
34 21 " VCF Envelape 4
36 18 " VEF Tracking 4
38 17 " VCF Dynamic Attack 4
40 22 " VCF Dynamic Envelope 9

42 51 " VCA Sustain 4
44 44 ¥ VCA Dynamic Attack 4
4§ 47 * VCA Dynamic Voluame 4

_-32_



BYTE FARAMETER

48
20
32
24
ab
58
&0
62
64
bé
68
70
72

t3
i 4
16
49
1)
22
08
1¢
0%
b1
*¥
* *
* ¥

RANGE

GOH-3FH

ir
||
]
n
]
1
! |
u

* 44
+ X *
* & ¥

SPLIT/DDUBLE BIT MAP

BYTE FARAMETER

th
D2
04
Q6
08
10
12

n/a
n'a
n/a
b4
b3
bb
&7

RANGE

O1H-4HH
GlH~0Z2H
GOH-3CH

ODH-FFH

n

DESCRIPTION

VCF Attack

VEF Delay

VCF Release

VLA Attack

VCA Delay

VEA Release

tFOL Delay

LFOZ Delay

LFO1l Rate

LFO2Z Rate

LFD Flags byte 1 {(MNote 3}
LFO Flags byte 2 {Note 4)
DED Flags {(Note 3}

DESCRIPTION

Lower Program 1-73

Upper Program {-73

Mode (1=5plit, Z=Double)
split Peoint, key 1-41
Upper Transpose, key 1-61
Lower Volume

Upper Voluane

aTEP S5IZE

|
|
l
1
1
1
]
1
i

]
n/a
n/a
n/a

STEP S1ZE

e e ke e S s b



Notes:

1)

2}

3)

4}

a)

The value for Detune is interpreted as feollows:
O0H - 7FH : OOH
B0H - FFH : subtract BOH and divide the remainder by 2

CCB Octaves and Fregquencies are coded together in a single
hey value. Octaves are detfined as: 32°'=0g, 1&£'=1, 8'=% and
4'=2, To calculate the hex value, use the fellowing toraula:
Octave * 12 + Frequency. Freguency can range between OOH and
OBH (0-1) decimal). @n exampie: Octave B', Frequency = J 1S
calculated as 2 % 12 + 5 = 29 (1DH).

The single bits 1na LFDO Flag byte 1 contain the on/oft status
for LFD contrel.

Bit 0 Bit t Bit 2 PBit 3 Bit 4 Bit 5 Bit & Bit /
VLA YCF  DBCO 2 DCE 1 VCA VCF DCO 2 DCO
-—--—gontrelled by LFO0Z2---- -~---rontrolled by LFQl----

The =single bits in LF0 Flag Byte 2 define the Invert GStatus
of the YEF-ADSR and the waveforms of the tLFOs.

Bit ¢ Bit 1 Bit 2 Bit 3 Bit 4 Bit & Bit & BHit 7
Invert N/A N/A N/A LFO2-wavefrm LFD1l-wavefrnm

waveforms: Q00 = no¢ LFO
0l = trianple
19 = sawtgoth
i1 = pulse

The DCO flags determine the DLO waveforms or combinations
thereat,

Bit 1 Bit I Bit 2 Bit 3 Bit 4 Bit 5 Bit & Bit /
N/R N/A  DCD 2 DEO 1 DCD 2 &CO 1 DCO 2 DCO 1
~~Triangle-~ --Bawtooth-- ---Pulse----
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