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CONGRATULATIONS!

Your Yamaha DX100 Digital Programmabie Algorithm Synthesizer incorporates state-
of-the-art digital FM tone generation technology, providing extraordinarily vibrant, rich
voices and outstanding playability. The DX100 has a programmable 24-voice INTERNAL
memory (RAM) from which any voice can be selected at the touch of a button, two
96-voice PRESET (ROM) memories (a total of 192 fine preset voices!), a 96-voice BANK
memory that permits storage of PRESET voices in any configuration for one-touch se-
lection, and a cassette interface that permits unlimited storage of FM voices. Of course,
the DX100 is fully programmable, allowing you to create your own FM voices or sound
effects. Broad MIDI compatibility is also provided so the DX100 can control or be
controlled via other MIDI-compatible music equipment.

To ensure that you gain maximum benefit from all the performance and flexibility provided
by the DX100, we urge you to read this owner's manual thoroughly while actually trying
out all of the available functions.
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PRECAUTIONS

1. Location

2. Cleaning

3. Service and
Modifications

4. Relocation

5. Handling

6. Elecirical Storms
(Lightning)

7. Electromagnetic
Fields

Avoid locations exposed to direct sunlight or other sources of heat. Also avoid
locations subject to vibration, excessive dust, cold or moisture.

Do not attempt to clean the exterior with chemical solvents; this may damage the
finish. Clean with a soft, dry cioth.

Do not open the DX100 or attempt to make your own repairs or modifications to
any part of the instrument. Such actions may not only result in electrical shock or
damage, but will also void the product warranty. Refer all servicing to a qualified
Yamaha service center.

When maving the instrument be sure to unplug the AC adaptor (PA-1210, optional)
as well as all other connecting cables.

Avoid applying excessive force to switches and slide controls, dropping or rough
handling. The DX100 is ruggedly constructed using reliable solid-state circuitry,
but it is still a fine instrument and should be treated with care.

Digital circuitry, such as that used in the DX100, is sensitive to voltage spikes and
surges. Be sure to remove all connecting cables in the event of an electrical storm.

Digital circuitry is also sensitive to electromagnetic fields such as those produced
by television sets, radio receivers, transmitters, transceivers, etc. The DX100 should
be kept several feet away from any such sources in order to prevent possible random
malfunctions.
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CHAPTER I: SETTING UP

1. Audio Outputs

2. Optional Foot
Switch

3. Optional BC-1
Breath Controller

4. Headphones

5. MIDI Terminals

6. Casselte

7. Battery, AC Power
Adaptor

The DX100 has a single mono audio output for its tone generator channel. This
is labelled OUTPUT. It permits sending a mono signal to either a mono or stereo
sound system, or a mixing console for recording or PA applications.

The FOOT SW phone jack is for an optional footswitch. it accepts a Yamaha FC-4
or FC-5 footswitch or equivalent for portamento/sustain control; press for sustain
or portamento release to damp or turn portamento off.

Yamaha's unique BC-1 breath controller is plugged into the mini-jack on the rear
panel.

The PHONES jack accepts any standard pair of stereo headphones. The audio signal
is sent to the headphones in mono. Headphone volume is controlled by the VOLUME
contral on the top panel.

These terminals are used when connecting the DX100 to other MIBI (Musical
Instrument Digital Interface) compatible equipment such as digital sequence re-
corders, modular FM voice generators, drum machines, etc. The MIDI QUT terminal
transmits MIDI data from the DX100 to other MID! equipment. The MID!I OUT
terminal will normally be connected to the MIDI IN terminal of the receiving
equipment. The MIDI IN terminal recetves MIDI data from external MIDI equipment
such as a digital sequence recorder, music computer or modular FM voice generator.
The DX100's MIDI IN terminal will normally be connected to the MID! OUT terminal
of the transmitting equipment. The MID| THRU terminal re-transmits the data re-
ceived at the MIDI IN terminal. Thus, data received via the DX100 MIDI IN terminal
can be simuhtaneously sent to other MID! equipment.

The DIN connector end of the supplied cassette cable is plugged into the DX100
CASSETTE connector. The three plugs on the other end of the cable should be
connected to a cassette data recorder (the kind normally used with personal
computers, etc.) as follows:

RED — cassette deck microphone input.
WHITE — cassette deck earphone output.
BLACK — cassette deck remote input (where applicable}.

The DX100 operates off 6 “C” size batteries which are inserted in the battery
compartment at the bottom of the synthesizer. To operate the DX100 from an AC
power outlet, insert the optional PA-1210 AC power adaptor cord into the DC IN
jack located on the rear panel of the DX100, and then plug the standard 2-prong
plug into an AC wall socket. Be sure that your local line voltage matches that
specified on the PA-1210. You will find the POWER switch next to the DC IN jack
on the rear panel of the DX1G0.

“y

a4



>

t

A

8. Power-ON, Low
Battery LED Indicator

9. LCD Contrast
Control

10. ID Function

NOTE:
When setting up your system, be sure to turn ON the DX100 {and any effects
units used) BEFORE turning ON the main amplifier system. This will prevent
the initial power-on shock surge from possibly damaging your amplifier and
speaker system.

The DX100 features a Power-ON LED indicator, located immediately to the right
of the LCD indicator on the top panel. It glows when the Power switch on the rear
panel is turned ON. Additionally, it flashes to warn of low battery power should
such an occasion arise {batteries provide approximately 10 hours of continual use.)

An LCD Contrast Control, located on the back panel, is provided in the DX100 to
provide a clearly visible readout under most lighting circumstances.

It is possible to change the “Welcome toc DX!” message which appears when the
power is first switched ON to anything you like—your name, for example. To change
the ID, hold the KEY SHIFT button while turning the power ON. The current |D
message will be displayed with a cursor over the first character.

E

(Velcome to DX!> |

The cursor can then be moved to any character position on the display by suc-
cessively pressing the KEY SHIFT button.

[KVeTdons

KEY
SHIF ™

Choose the position to enter a new character, then using the DATA ENTRY slider
or buttons, select the new character from the available character set.

1 VOICE NAME CHARACTERS
i
i_" SPACE ! " = %3%&" (a4 + - .. 0123456789
= C=>78ABCDEFGHI JKLMNOPORSTU
‘F VWXYZ[Y]"™ “~abcdefghi jkimnopag
‘.E]l,,tuvwxyz‘;‘l .

s |1 (=)

Move the cursor to the next character position and enter the next character as
described above. When your new (D message is complete, simply press any button
other than the KEY SHIFT, DATA ENTRY, STORE or FUNCTION buttons to enter
the normal operation mode. The new {D message you have entered will now be
displayed every time you turn the instrument ON.




Insert 6 C size dry batteries (optional}. Remove the cover at the rear of the main
11. When Using Dry  unit and insert the batteries while checking the polarity. When doing so, be sure

Batteries to set the ribbon for removing batteries under the second one from the left.

This ribben facilitates removai of the batteries.

After inserting the dry batteries, replace the cover of the battery compartment.

NOTE:

We recommend that you use the AC adaptor (PA 1210) in preference to
batteries whenever possible; it is much more economical.

A‘,
DX100 CONNECTIONS
STEREO OR MONO
HEADPHONES BC- BREATH
CONTROLLER
7
TO MIDI
EQUIPMENT
iy . DIRECT QUTPUT OF A v FROM MID!
W% ’/,, . AC ADAPTOR SIGNAL RECEIVED EQUIPMENT
B /%// (PA-1210) AT MIDI IN
@
~ 5 1
\ MiDI THRU MIDIOUT  MIDITIN CONTRAST CONTROL “’
[ ]

BLACK
(not used}

ON/OFF FOOTSWITCH WHITE

J e miEAR)

RED

L (MIC)

elcclele ¢
<

[r_p—'ccc!c:: f '

ob—
o— < cefe
O— |c < c|c|c

MIXER OR STEREO
SOUND SYSTEM




N

CHAPTER II: PLAYING THE DX100
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MODULATION SENSITIVITY
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1. DX100 Voice
Memory
Configuration

ASSIGN CURSQORM

WHEEL RANGE BREATH RANGE

The DX100 has three different voice memories which serve different purposes. They
are:

The 24-voice INTERNAL memory.

This voice memory is used for quick selection of voices for performance, and it is
to this memory that original voices you have edited or programmed are initially
stored. Cassette LOAD and STORE operations are also carried out to and from the
24-voice INTERNAL memory. Voices from the 192-voice PRESET memory may
also be stored in the INTERNAL memory.

The 96-voice BANK memory (4 BANKS x 24 voices each).

The BANK memory incorporates four 24-voice BANKS—A, B, C and D. The BANK
is most useful for storing groups of voices you have arranged for specific purposes.
The different banks may be programmed with different voice groups you need for
different "sets” in a performance, or you can categorize your voices into BANKs
(i.e. piano-type voices in one bank, brass in another, etc.), or any combination you
like. The BANK can be loaded with voices from the PRESET memory (described
below) or from the INTERNAL memory using the EDIT BANK function.

The 192-voice PRESET memory,
This is & read-only memory which contains 192 FM voices. These are organized
into two groups of 96 voices each. The first group is accessible in the NORMAL




mode, while the second group is accessed in the SHIFT mode (these modes will
be described below). These voices may be selected and stored in the BANK or
INTERNAL memories as desired. They can also be directly accessed and played
using the PRESET SEARCH function.

The chart below shows the overall DX100 voice memory configuration. The VOICE
EDIT BUFFER is a special memory into which a voice is placed when selected.
Whether a voice is selected from the INTERNAL memory, the BANK memory, or
the PRESET memory, it is placed in the VOICE EDIT BUFFER where it can be played,
edited, stored in another memory location or saved on cassette.

INITIAL VOICE BACKUP VOICE

PARAMETERS BUFFER

{ INITVOICE { COMPARE ) { EDIT RECALL

Y

VOQICE EDIT BUFFER

{FM TONE GENERATOR) 4’
;
PRESET SEARCH PLAY ( STORE

BANK PLAY

DATA

J| CASSETTE

| RECORDER

96-VOICE BANK MEMORY
BANK A. BANK B,
BANK C, BANK D

182-VOIGE PRESET MEMORY

NORMAL MCDE GROUP

10t ~ 424 24 VOICE INTERNAL

2. The INTERNAL

PLAY Mode

’( )‘ MEMORY
N
5 ’ EDIT BANK 134

SHIFT MODE GROUP
101 ~ 424

NOTE:

The voices in the PRESET memory are numbered as follows: each group of
96 voices—the NORMAL group and the SHIFT group—is further subdivided
into four groups of 24 voices each (101—124, 201224, 301—-324, and ‘,
401—424). Thus you have NORMAL group voices 101—424, and SHIFT group
voices 101—424.

To access the 24-voice INTERNAL memary, enter the INTERNAL PLAY mode by
pressing the INTERNAL PLAY button. Next, select a voice from the INTERNAL
memory by pressing the corresponding voice selector button (1—24). At this point,
the LCD display will indicate the voice number and voice name. These are preceded
by a “P,” indicating that the INTERNAL PLAY mode has been selected.




3. The BANK PLAY
Mode

In this mode, you can play any of the voices currently in the DX100's 24-voice
INTERNAL memory individually.

The BANK PLAY mode enables you to access the 96 BANK memory locations.
These initially contain the first group of 96 voices from the 192-voice PRESET
ROM. By using the SHIFT mode, however, you can aiso access the second group
of presets while in the BANK PLAY mode. Later, you can store any voices you like
in any order in any of the BANKS.

While in the INTERNAL PLAY mode, press any of the BANK buttons: BANK
A—BANK D. This will select the appropriate BANK, and the 24 voices in that bank
can be selected by pressing any of the DX100's 24 voice buttons.

The SHIFT Mode

By entering the DX100 SHIFT mode while in BANK PLAY, the correspondingly
numbered voice from the second {(SHIFT) group of preset voices will be selected.
Note that in the BANK PLAY mode this only applies to voices which have been
stored in the BANK memory from the 192-voice PRESET memory. Voices stored
in the BANK from the 24-voice INTERNAL memory will not change when the SHIFT
mode is selected.

To enter the SHIFT mode, hold down the INTERNAL PLAY button and press the
+1 button. To return to the NORMAL mode hold down the INTERNAL PLAY button
and press the —1 button.

------- SHIFT mode

<<<<<<< NORMAL mode




4. The 192-Voice
PRESET Memory

The DX100 comes with 192 different pre-programmed voices in an internal ROM
(Read Only Memory). These voices can be loaded individually into the DX100's
selectable 24-voice INTERNAL memory, or into any location in the DX100 BANK

memory.

THE 192 PRESET ROM VOICES
NORMAL MODE VOICES

The PRESET voice can also

SEARCH function.

9

be accessed directly and played using the PRESET
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PRESET SEARCH

This function allows you to directly access the voices in the PRESET memaory in
the order they appear in the PRESET memory.

PRESET SEARCH is accessed in the FUNCTION mode. To enter the FUNCTION
mode, press the FUNCTION button. Then press any of the PRESET SEARCH
selectors to access the corresponding voices (these are the same as the BANK
A—D selectors used in the BANK PLAY mode). In the NORMAL (NON-SHIFT)
mode, the PRESET SEARCH selectors call PRESET voice groups 101-124,
201-224, 301—324, and 401—424 from the NORMAL preset voice group. [n the
SHIFT mode {described previously in “The BANK PLAY Mode”), the corre-
spondingly numbered voices from the SHIFT preset voice group are selected. The
24 voices in each group are selected by pressing the corresponding voice selector.
After selecting PRESET SEARCH 101—124, for example, the LCD will appear as
follows:

{F301 Easy Synth |

“F” indicates that you are in the FUNCTION mode PRESET SEARCH function,
This function lets you review the voices in the PRESET memory. It is also possible
to store a voice selected in this mode into any of the 24-voice INTERNAL memory
locations by using the STORE function described later in this manual.

10




CHAPTER III: THE FUNCTION MODE

The FUNCTION mode permits access to four groups of functions: tuning functions, MIDI functions, memory
management functions, and performance functions. In this chapter, we'll describe each of these functions; what
they do and how they are programmed.

1. Accessing the
FUNCTION Mode

2. Entering Function
Data

3. The Performance
Parameters

The FUNCTION mode is selected by pressing the FUNCTION button. Individual
parameters to be programmed are then called by pressing the appropriate voice
button. Note that when the FUNCTION mode is active, pressing a voice button
calls the corresponding FUNCTION parameters, not the corresponding voice. The
available functions are printed in brown below each voice button. Two additional
functions, the MODE SET and KEY SET buttons are NOT included among the voice
buttons; these function buttons are located immediately above the DATA ENTRY
—1 and +1 buttons.

When the FUNCTION mode is selected, the LCD should lock something like this.

[F M. Tune= 0 |

The “F” in the first character position of the LCD indicates that the FUNCTION
mode is active. Following the “F” is the name of the selected function and its current
data. In the example above, the MASTER TUNE function is selected (press the 1
button), and the data is currently set at O.

Once the desired function has been selected, its value can be changed by using
either the linear DATA ENTRY slider located to the left of the panel, or the adjacent
—1/+1 buttons.

ﬂ ] o)
L]

DATA ENTRY

NIAARRRARARE

Moving the DATA ENTRY slider away from you increases the value of the selected
parameter, and moving the control towards you decreases the data value. Pressing
the —1 button decreases the value of the selected parameter by one, and pressing
the +1 button increases the value by one. While the DATA ENTRY slider is valuable
for quickly approaching the desired value of parameters that have a large data range,
the +1 and -1 buttons permit precise step-wise location of a specific value. The
switches are also easier to use with parameters that only have two values (i.e. ON
or OFF). In some cases, you will be required to answer YES or NO to prompts that
appear on the LCD display. The —1/+1 buttons are used for this purpose.

“Performance parameters” are programmabie parameters which pertain mainly to
real-time performance effects, such as how the Pitch Bend and Modulation Wheels
affect the sound. After a function is selected using the corresponding button, it
can be incremented by continuing to press the same button.

1
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% Note that performance parameters 13 through 24 can be set differently for each
individual voice. Once you have changed any of these function parameters for a
particular voice, you can save your new settings with the INTERNAL voice by using
the STORE function. (see CHAPTER IV: VOICE PROGRAMMING, 4. Storing
Vaice Data).

13: POLY/MONO

POLY - MONO
This function selects either the POLY or MONO output mode. Voices programmed
with the POLY mode will let you play up to 8 notes. In the MONO mode, the DX100
acts as monophonic keyboard.

Once the POLY/MONGOC function is selected, subsequent presses of buttan #13
will alternate between the POLY and MONQO modes. The DATA ENTRY buttons
can also be used; the —1 button selects POLY and the +1 button selects MONO.

14: PITCH BEND RANGE

PITCH BEND
RANGE

This function sets the pitch range of the Pitch Bend Wheel located at the upper
left of the DX100 panel. The Pitch Bend Wheel automatically centers at normal
pitch. Moving the Whee!l upward (away from the player) will raise the pitch, and
moving it downward (toward the player) will lower the pitch. These pitch bend
directions can also be reversed by holding down the PITCH B MODE button while
switching the DX100 power ON. This provides the same depth of effect but in the
opposite direction of wheel movement. This can be useful in performance situations.

The data range is from 0 to 12. At Q, the Pitch Bend Wheel is off and will have
no effect. Each increment between 1 and 12 represents a semitone {i.e. the pitch
variation between any white key and a black key immediately next to it). Thus, if
this function is set to 12, maximum travel of the Pitch Bend Whee! either above
or below it's center position will produce a one-octave pitch variation.

The DATA ENTRY slider and —1/+1 buttons can be used to enter the data. Once
the PITCH BEND RANGE function is called, subsequent presses of button #14
will increment (increase) the data value.

PITCH B MODE: MODE SET

MODE SET

This function button, located immediately above the DATA ENTRY -1 button, offers
a choice of three Pitch Bend Wheel modes: Low, High and Kon. In the Low mode,
the Pitch Bend Wheel affects only the lowest note played on the keyboard. In other
words, if a chord is played, the Pitch Bend Wheel will affect only the pitch of the
lowest note in the chord—this makes it possible to produce some interesting effects.
The High mode is just the opposite, only the highest note ptayed will be affected
by the Pitch Bend Wheel. In the Kon (Key on) mode, all notes played are affected
by the Pitch Bend Wheel.

The DATA ENTRY slider, the —1/+1 buttons and the PB MODE button can be
used to select the desired mode.

NOTE:
The PB MODE parameter is NOT individually programmable for each voice.

12




15: PORTAMENTO MODE

MODE

PORTAMENTO

Two different portamento modes are available: Full Time Portamento and Fingered

Portamento. When the POLY/MONO function (button #13) is set to POLY, only

the Full Time Portamento mode is accessible. In the MONO mode, however, you

have a choice between the Full Time and Fingered portamento modes.

(1) “Full T. Porta” (MONO and POLY modes): A conventional portamento effect
in which portamento occurs whenever a new note is played.

(2) “Fingered Porta” (MONO mode): Portamento only occurs if the previously
played note is held while the next note is played. This mode is useful in re-
creating the effect of guitar string bending techniques, acoustic bass or bass
guitar slide effects, etc. If you lift your hand off the DX100 keyboard between
notes, there will be no portamento effect.

Once the PORTAMENTO MODE function is called, subsequent presses of button

#15 will alternate between the two available portamento modes (provided that the

MONOQO mode is selected). The DATA ENTRY slider and —1/+1 buttons can also

be used to select the desired portamento mode.

16: PORTAMENTO TIME

TIME

This function sets the speed of the portamento effect.

The data range is from O to 99. At 0, the portamento is off. A setting of 99 will
produce the longest portamento effect.

Data can be entered using the DATA ENTRY slider and —1/+1 buttons. Once the
PORTAMENTO TIME function has been called, subsequent presses of button
#16(PORTAMENTO TIME) will increment the data value.

17: FOOT SWITCH ASSIGN

FOOT SW
ASSIGN

This function selects whether the Yamaha FC-4 or FC-5 footswitch plugged into
the rear-panel footswitch jack will act as a SUSTAIN or PORTAMENTOQO pedal.
Depending upon which of the two functions has been selected by button #17 (select
by using the —1/+1 buttons), the footswitch, when pressed, will operate accord-
ingly. When itis not pressed, the selected effect is OFF. The PORTAMENTOQ function
parameters can be adjusted by using the PORTAMENTO MODE and PORTAMENTO
TIME buttons (#15 and #16, respectively). In the SUSTAIN mode, the footswitch
will sustain notes played to the limit set by the ENVELOPE GENERATOR'S D2R
parameter (see CHAPTER IV: ENVELOPE GENERATOR, 18: D2R) when it is set
to a rate other than 0, even though the keys have been released. If the EG D2R is
set to 0, then the D1L level will be maintained until the footswitch is released.

18: MODULATION WHEEL RANGE, PITCH
Ge—1

PITCH
WHEEL RANGE

As you move the DX100 Modulation Wheel away from you, an increasing amount
of LFO (Low Frequency Oscillator) modulation is applied to the selected voice.

13
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The LFO modulation can be made to modulate the pitch of the voice, producing
a range of vibrato type effects. The WHEEL RANGE, PITCH function is used to
set the maximum depth of pitch modulation which can be applied using the Mo-
dulation Wheel. The actual effect produced depends on the settings of the LFO
parameters (these will be discussed in CHAPTER IV: VOICE PROGRAMMING).
Note, however, that the appropriate voice PITCH MODULATION SENSITIVITY
parameter must be set to a value higher than 0 for pitch modulation to be effective.
(The voice PITCH MODULATION SENSITIVITY parameter will also be discussed
in CHAPTER IV.) The data range is from 0 to 99. At O, pitch modulation is OFF,
and moving the Modulation Wheel will cause no pitch modulation to be applied
to the voice. A setting of 99 will produce the greatest possible pitch modulation
depth.

Data is entered using the DATA ENTRY slider or buttons. Once this function is
called, subsequent presses of button #18 will increment the data value.

NOTE:

Modulation Wheel contro! direction is reversed along with the Pitch Bend
Wheel when the PITCH B MODE SET button is pressed while turning on the
power to the DX100.

19: MODULATION WHEEL RANGE, AMPLITUDE

AMPLITUDE

The LFO modulation can also be made to modulate the amplitude (level) of specified
voice elements (operators), producing a range of tremolo or timbre modulation
(wah-wah) type effects. The WHEEL RANGE, AMPLITUDE function is used to
set the maximum depth of amplitude modulation that can be applied by using the
Modulation Wheel. The actual effect produced depends on the settings of the LFO
parameters (discussed in CHAPTER IV: VOICE PROGRAMMING). The appro-
priate voice AMPLITUDE MODULATION SENSITIVITY parameter must be set to
a value higher than 0 for amplitude modulation to be effective. (The voice AM-
PLITUDE MODULATION SENSITIVITY parameter will also be discussed in
CHAPTER IV,

The data range is from O to 99. At 0, amplitude modulation is OFF, and moving
the Moduiation Wheel will cause no amplitude modulation to be applied to the
voice. A setting of 99 produces the greatest possible amplitude modulation depth.

Data is entered using the DATA ENTRY slider or buttons. Once this function is
called, subsequent presses of button #19 will increment the data value.

The Yamaha Breath Controller

The optional Yamaha BC-1 Breath Controller is a unique way of adding musical
expression as you play the DX100 keyboard. The BC-1 is held in the mouth just
like the mouthpiece of a wind instrument. Blowing harder or softer into the BC-1
mouthpiece produces a corresponding effect. The Breath Controller can be used
to apply varying amounts of pitch or amplitude LFO modulation, just like the
Moduiation Wheel. In addition, it can be set up to directly affect the pitch, amplitude
or timbre in response to breath pressure. When used to directly affect amplitude
(EG BIAS), for exampile, the Breath Controller can be used to add realistic tonguing
effects to brass and other wind instrument sounds.

The four BREATH parameters listed below determine just how the Breath Controller
will affect the DX100's sound. These parameters may be set individually, or com-
bined for more complex effects.
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20: BREATH RANGE, PITCH

PITCH

BREATH RANGE

This function is used to set the maximum depth of the LFO pitch modulation that
can be applied by using the Breath Controller. The actual effect produced depends
on the settings of the LFQ parameters (discussed in CHAPTER IV: VOICE PRO-
GRAMMING). Note, however, that the appropriate voice PITCH MODULATION
SENSITIVITY parameter must be set to a value higher than O for pitch modulation
to be effective. (The voice PITCH MODULATION SENSITIVITY parameter will be
discussed in CHAPTER 1V: VOICE PROGRAMMING.)

The data range is from O to 99. At 0, the pitch modulation is OFF, and applying
breath pressure to the Breath Controller will have no effect. A setting of 99 will
produce the greatest possible pitch modulation depth.

Datais entered using the DATA ENTRY sliderand —1/+1 buttons. Once this function
is called, subsequent presses of button #20 will increment the data value.

21: BREATH RANGE, AMPLITUDE

AMPLITUDE

This function is used to set the maximum depth of the LFO amplitude modulation
that can be applied by using the Breath Controller. It works exactly like the previous
instructions for setting the LFO pitch modulation (20: BREATH RANGE, PITCH)
except that this function affects amplitude.

22: BREATH RANGE, PITCH BIAS

PITCH BIAS

This function uses the breath pressure applied to the BC-1 Breath Controller to
directly control the pitch of the voice. In other words, the LFO has no effect. Only
your breath pressure directly affects the pitch of the voice.

The data range is from 0 tc 99. At 50, pitch bias is OFF. A setting of 99 will allow
the Breath Controller to raise the pitch 4-octaves, and a setting of O will allow it
to lower the pitch 4-octaves.

Data is entered using the DATA ENTRY sliderand —1/+1 buttons. Once this function
is called, subsequent presses of button #22 will increment the data value.

23: BREATH RANGE, EG BIAS

EG BIAS

This function uses the breath pressure applied to the BC-1 Breath Controlier to
directly control the amplitude or timbre of the voice, according to settings of the
corresponding voice parameters which will be covered in CHAPTER iV. The LFO
has no effect—only your breath pressure directly affects the amplitude or timbre
of the voice.

The data range is from 0 to 99. At 0, EG bias is OFF. A setting of 99 allows the
greatest amplitude or timbre variation to be produced by the Breath Controlier.

Data is entered by using the DATA ENTRY slider and —1/+1 buttons. Once this
function is called, subsequent presses of button #23 will increment the data value.

15
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24: VOICE NAME

VOICE NAME
CURSORM

This function moves the LCD cursor from left to right, allowing you to name any
new voice or sound you have created before storing it. When button #24 is pressed,
the cursor flashes over the first letter in the name of the voice presently occupying
a space in the INTERNAL memory. The DATA ENTRY slider or -1/+1 buttons
are used to move through the selectable characters (A to Z) and symbaols, while
subsequent presses of the the VOICE NAME CURSOR button will move the LCD
cursor to the immediate right.

— VOICE NAME CHARACTERS
— SPACE | » =$%&" () x4+, ~  /01234567829]
— ‘<:>75ABCDEFGH?JKLMNOPQRSTU
o VWXYZ{¥)™_~abcdefghi|klImnoopaq
- rstuvwxyz, |! ¢

| I +

KEY SET

During either of the normal DX100 play modes, pressing the KEY SHIFT button
instantly transposes the pitch of the entire DX100 keyboard up or down to the key
that was programmed using this function. When KEY SHIFT is engaged, the letter
“K” will appear as the first character in the LCD display until the KEY SHIFT button
is pressed again, returning the keyboard to normal pitch.

To set or program the key that the DX100 will transpose to when the KEY SHIFT
button is pressed in either play mode, enter the FUNCTION mode and press KEY
SET.

The transpose range for the KEY SHIFT function is up or down two octaves. The
data range is from —24 to +24, with 0 corresponding to standard keyboard pitch.
Each increment corresponds to a shift in pitch of one semitone—a setting of 2 would
raise the pitch of the entire keyboard up a whole step.

Immediately after calling the KEY SET function, data can be entered simply by
pressing any key on the keyboard. The pressed key then assumes the pitch of C3,
and all other keys are adjusted accordingly. Pressing the A2 key, for example, will
produce a setting of —3. Pressing the C5 key, will result in a setting of +24.
Subsequent changes can be made using the DATA ENTRY slider or —1 /+1 buttons,
or you can continue to select new keys from the keyboard provided that YOU press
the KEY SET button first each time.

NOTE:
The KEY SET function is not individually programmable for each voice.
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4. Tuning Functions

5. Memory
Management
Functions

1: MASTER TUNE ADJ

'._
MARSTEN
TUKE alk

This is the DX100 MASTER TUMNE function, All voices are afféctad simultanaously.
The programmabla data range is from -64 to +63. When set at 0, the pitch of the
A3 key is the standard 440 Hz. AL the lowest setting (-64), the averall plich of
the keyboard is 100 cents (1 semitona] lower than standard pitch. At the highest
sefting (+63), the overall pitch of the keyboard is 100 eents highar than standand
pitch,

Use the DATA ENTRY slider ar =1/+1 buttons to enter the data for this paramater.
Once the MASTER TUNE function is called, subsaquant presses of button #1 will
increment the data value.

The Memary Management functions include functions for loading volces from the
OX100's 192 -voice PRESET memaory, far storing and loading the 24 INTERNAL
memary voices to and frem cassetie tape, initializing the voice memory, recalling
voice data from a special “safety”™ buffer mamaory, and turning the DX100 memary
write/protect function OMN and OFF,

6: RECALL EDIT
E

AL
Hpar

in addition to the voice edit butfer, tha DX100 has a special edit recall buffer memany
which maintains the last edited voice data. |l after editing or craating a new voice,
you inadvertantly call new data into tha voice edit bulfer (by pressing ong af the
voice selector buttons) before storing the edited volce data, the volce In the edit
buffer that yau had spent so much time editing will be replaced with the new data,
If you only make the mistake once, you can racover the edited data fromn the backup
vaioe buffer and put it back into the voice edit buffer by using this function.

Ta do this, first press the FUNCTION butten, and then the RECALL EDIT button.
The LCD will read *Recall Edit 7 Confirm your intention to recall the data into the
voice edit buffer by pressing the +1 butten. The DX100 will again respond, thiks
tima with "Are you sure 77 Press the +1 button again 1o actually execute the recall
adit funation. The EDIT made will then be entered, and the voice edit buffer will
contaln the data called from the backup voice buffer, Preasing another function
buttan. the PLAY mode button, or the EDIT mode button during the above process
will abort the RECALL ERIT function.

E - C - I - 7
J
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| == [
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7. INIT VOICE

[eim—

T
WIICE

This function se1s all voica parameters in the voice edit buffer to their “initialized”
values, parmitting voice programming from an affectively neutral set of valuss—a
“olean slate.”

|
triaml 35 0

Sus | $o ekl

Whaen this function is callad, the LCD will read “Init Vales 1 Confirm your intention
to initialize the voice edit buffer by preasing the +1 button. The DX100 will then
ask you to reconfirm your intention to initialize the voice with “Are you sure ?*
Press the +1 button again to actually execute the initialize operation. Once executed,
the DX100 will automatically enter the EDIT mode, ready for volce programming.
Pressing another function button, the PLAY mode button, ar the EDIT mode button
prior to the final step in the above process will abort the voice initialize function.

ﬂj-r—-rﬁ-%-b

[F Are you sure 77| = c,_i*rg‘

B: EDIT BANK

ET
Flr b=

The EDIT BANK function allows you to put the PRESET voices (normal or shift
made) and the 24 INTERNAL memory voices into any of the 86 BANK memory
locations, in any order you desire, In PRESET mamaory, the voices are immovabla.
I for example. you wani to have 10 specific voices all in consecutive memaory
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locations (for convenlence and for ease of selection during & performanca) you
could use the EQIT BANE function to place your 10 vaoices in lecations 1-10 in
BANE A,

The DX100 has 4 banks of 24 voices in the BANK memaory. This means that you
can have 4 personally-arranged 24-voice groups to choose from [ie., a separate
BAMNE for each sol in 8 parformance).

To enter the EDIT BANK function, press the FUNCTION button followed by the
EDIT BANE button, Tha LCD will respond with "Edit BANK!" Reaffirm your in-
tention to complete the process by pressing the +1 button. The LCD will again
respand, this time with "BANK? (A-D).” Select a BANK for aditing, and then the
button corresponding to the voice yvou want to change. Now, selact a new voice
for that position by uging the DATA ENTRY alider or the =1/+1 buttons. You can
change as many of the voices as you like. When you're finished, press the INTERNAL
PLAY button to axit the EDIT BANK function.

mg-r i 4—-r3|:%-r
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The following diggram shows approximataly where in the DATA ENTRY control
range tha INTERNAL and PRESET voices ara located,

IN NORMAL MODE M RAAX IN SHIFT MODE

NORMAL MODE PRESETS |

101 ~ 424 | _'|
| S——

INTERNAL AAM 1 = 24
L MIN

DATA
EMTRY

MOTE: ] bt

The BANEK meémaries aré nol aciually loaded with the voice data, but the voice |
number. Thus, when a BANE memory location is selected, the voice corre-
sponding 1o the voiceé number stored in that location s called from its memary

in either the INTERNAL or PRESET mamaories.

SHIFT BMAODE PRESETS
101 = 424

1
1
]
!
|
i
4
I INTERMAL AAM 1 =~ 24

9: CASSETTE SAVEIVERIFY

LML Ry

CASSETTE

This function actually has two “sub-functions”: SAVE and VERIFY. After calling
this function, subsequent presses of bution #8 alternates between the SAVE and
YERIFY sub-functions. Mormally, however, yvou will start with the SAVE function,
which saves the antire contents of the DX100's INTERNAL voice mamory onto
cassetie tape, The VERIFY function is then used to compare the data saved on
cassatio with tha dato still in INTERMNAL mamary, 0 maka sure that no srrars aeouned
in the SAVE process.

Bafora using this function, make sufé that an appropriate data cossetto recorder
is properly connected to the DX100, as described in CHAPTER I: SETTING UP,
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When this function Is initially called, the LCD will read “Save to Tape ?* Confirm
your intention to save the contents of the 24 voices to cassette tape by pressing
the +1 button. The display will then read “Save ready?” At this point, maks sura
that the cassette recorder is set up properly with a suitable blank tape, and than
set up the recorder to bagin recording. To perlorm the actual save operation, press
the +1 button. (Pressing the —1 button prior to the final step In the above process
will abort the CASSETTE SAVE function.) As the DX100 saves each voice to tape, -
the LCD display will indicate the voice numbaer being saved. R
When all 24 voices have been saved, the DX100 will automatically go into the

VERIFY mode, so that you can make sure that the data was recordad proparly.
Stop the casseite recorder. The LCD will now read “Verify Tape 7° To varify, first
rewind the taps to the beginning of the data just saved, and then press the +1
button in response to the “Verify Tape 7° display showing. The display will now
read "Verlfy ready?” Press the +1 button to confirm and then stan the cassatle
recorder (playing). The DX100 will now read in each voice from the cassetie tape,
and compare it with the corresponding voice data in the INTERMAL voice memaory,
while the LCD indicates the verification process. If the cassatte and INTERNAL
data matches, the display will read “Verily Completed.” You can then enter any
of the PLAY modes by simply pressing the caresponding mode selectar button

It an error is encountered, this will be displayed on the LCD. If this happens, go
back and try the SAVE process—followad by tha VERIFY process—ons mora tima
If the error persists, then you may have to carefully adjust the record and/or playback
laval of the cassette recorder, or uge a higher quality recorder or tape. Be sure 1o
check that all cassette connections are set up properly.
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10: LOAD

This function loads a complete set of 24 voices from cassetie top into the DX100°
INTERNAL voice memory, Before using this function make sure that all cassetis i
connections have been set up proparly, as described in CHAPTER | SETTING
UP. Also make sure that the DX100's MEMORY PROTECT function (12} is OFF,
When this function is initially called, the LCD will read “Load Tape 7 Confirm your
intention to load a complete set of 24 voices from cassetie tape into the RAM vaice
mamaory (remembar, this will erase any voloes previously in the INTERNAL voice
memaory) by pressing the +1 button. The LCD will now read “Load all ready #°
At this point. make sure the appropriate cassette tape is loaded into the recorder
and is rewound to the beginning of the desired voice data. To executs the load,




prass the DATA ENTRY YES button again and start the cassette recorder (playing).
(Pressing the =1 button prior to the final step in the above process will abort the
CASSETTE LOAD function.) The BX100 will indicate each voice on the LCD as
it is loaded. When the load function is complaeted, the LCD will read “Load Com-
plated,”

Stop the cassette recorder and turn the DX100s MEMORY PROTECT function
back OM, The LOAD function can be interfupted st any time by pressing tha -1
butten, This can, however, result in incompleta data loading, possibly causing
“garbled” voice data to appear in one memory location,

MOTE:
B sure to turn tha I".n'llEI".-'I:I}FI‘ﬁr PROTECT function I:mch; ON after a successful
LOAD operation,
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[Lond all ready 7] wp C—7) =p [Tape to INT T ]
= [Load Completed |

11: LOAD SINGLE

LOVADY TR

This function allows you 1o load & single voice from & préviously saved 24-voice
cassotte file into the DX100's voice edit buffer, after which it can be stored in any
voice location using the STORE function.

Whan this function is initially called, the LCD will read "Load Single ?° Press the
+1 button to go on to the next stap. The LCD will now read “Tape 7 to BUFF?”
¥ou must now anter tha vaice number of the voice you wish to load from cassatte;
do this by pressing the corresponding voice memory selector button. The selected
voice number will appear in the LCD display. Than, make sure tha appropriate
cassatte s loaded in the cessette recorder and is rewound to the baginning of the
voice file containing the desired voica, prass tha =1 button, and start the cassetie
recorder (playing). The LCD will read "Search Tape,” followed by the tape number
while the DX100 locates the selected voice and loads it into the voice edit buffer,
When finished, the display will read " Load Completed.” The LOAD SINGLE function
can be interrupted by pressing the -1 bution. Daing this, howaver, may result in
garblad voice data in the DX100°s voica edit buffer,

The loaded voice may now be stored into any voice location by holding down the
STORE button while pressing the voice button. This must be done before another
volce buttan is pressed if you desire to keep tha loaded voice in memory. Otherwise,
the loaded voice data in the vaice adit buffer will be erased and replaced by the
voice data called by the pressed voice button.

m:g-rm+~-r
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DX21 CASSETTE LOAD

NOTE:

If you have a voice set programmed on a Yamaha DX21 Digital Programmable
Algorithm Synthesizer, these voices can be transferred from data cassette to
the DX100. Of course, since the DX100 has 24 voice memories while the
DX21 has 32, using the DX100 cassette LOAD operation will load only the
first 24 voices of the DX21 32-voice set into the INTERNAL memory. The
other voices (25—32) can be loaded using the DX100 LOAD SINGLE function.
The voice numbers for voices 25 through 32 are accessed by pressing the
STORE, FUNCTION, EDIT, INTERNAL PLAY, and BANK A—D buttons.

12: MEMORY PROTECT

MEMORY
PROTECT

This function turns the DX100 MEMORY PROTECT function on or off. When on,
~ the INTERNAL RAM voice memory cannot be altered using the STORE or CAS-
: SETTE LOAD functions. The MEMORY PROTECT function does not affect the voice
edit buffer, so the INIT VOICE, RECALL EDIT, and CASSETTE LOAD SINGLE |
functions will operate whether MEMQRY protect is on or off.
When this function is called, the LCD will read either “M. Protect:on” or “M.
Protect:off,” according to the current state of the MEMORY PROTECT function
{MEMORY PROTECT is automatically turned ON every time the main power to
the DX100 is turned ON). The ~1/+1 buttons and DATA ENTRY coentrol are used
to turn MEMORY PROTECT on or off.

E O EJE—3
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6. MIDI Functions %TD?FF CHANNEL __ CH INFO  SYS INFO

This group of functions deals with parameters which control the transmission and
reception of MIDI data via the DX100's MIDI OUT and MIDI IN terminals. This
section will describe how each parameter is programmed, while actual operational
details will depend entirely on the type of MIDI equipment which will be used
with the DX100.

» 2: MIDI ON-OFF

ON-OFF
MIDY

This function turns the DX100’s MIDI capabilities ON or OFF. When on, the DX100
can transmit or receive MIDI data to or from external MID| equipment. When off,
no MIDI data interchange is possible.

This function is turned ON or OFF using the —1/+1 buttons or DATA ENTRY slider.

3: CHANNEL

CHANNEL

The DX100 is capable of receiving or transmitting data on any one of the 16 available
MIDI channels. It can also be set in the OMN] mode which enables it to receive
on all channels simultaneously. This function is used to set the desired MIDI receive
or transmit channel or to activate the OMNI receive mode. The receive or transmit
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channel is normally set to match the transmission or reception channel of the MIDI
equipment to which the DX100 is connected.

Data is entered using the DATA ENTRY control or —1/+1 buttons. Subsequent
presses of the CHANNEL button will move through the “Omni: on/off,” “Midi R
Ch=1-16," and “Midi T Ch=1—-16" selection modes.

4: CH INFO
E—1

CH INFO

This is the MID! channel information “button.” It turns the transmission and re-
ception of all MIDI BASIC EVENT DATA and OTHER EVENT DATA (exceptions
noted below) ON or OFF. This function is turned ON or OFF using the -1/+1
buttons.

Data transmitted and received whether this function is OFF or ON include:
% KEY ON/OFF

% SUSTAIN FOOTSWITCH ON/OFF

% PITCH BEND WHEEL POSITION

% MONOQ/POLY MODE SWITCH

Data received whether this function is ON or OFF:
* ALL NOTES OFF

Data NOT transmitted when this function is OFF include:
* MODULATION WHEEL POSITION

% BREATH CONTROLLER DATA

% DATA ENTRY SLIDER AND SWITCH DATA

% VOLUME (DATA ENTRY slider in PLAY mode)

# PORTAMENTO FOOTSWITCH ON/OFF

% PROGRAM CHANGE (VOICE NUMBER) DATA

Data not received when this function is OFF include:
% All of the above
% PORTAMENTO TIME

NOTE:

The above MIDI! data is generally common to all keyboards and equipment
compatible with the MIDI system. Due to differences in the features provided
by some manufacturers, however, complete compatibility can not be guar-
anteed.

5: SYS INFO
(Ex—)

SYS INFO

This function turns the transmission and reception of MIDI SYSTEM EXCLUSIVE
INFORMATION data ON or OFF. The —1/+1 buttons are used to turn this function
ON or OFF. When this function is ON, voice parameter changes made in the DX100's
EDIT or FUNCTION modes are transmitted in real time.

If the SYS INFQ button is pressed again, the “Midi Transmit?” display will appear.
If the YES button is then pressed, then the DX100 will perform a bulk dump of
all voice data—INTERNAL voices 1 through 24. Voices 25—32 will be dumped as
INIT VOICE parameters.
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CHAPTER IV: VOICE PROGRAMMING

1. The Basics of FM
Synthesis

Before you actually begin programming or editing your own voices, a basic un-
derstanding of how digital FM synthesis works will be necessary. In the following
explanation, you will learn how the DX100’s FM voice generator produces complex
voices. This information will help you to understand the process and make it easier
for you to create and edit your own vaices.

OPERATORS

The Yamaha DX series FM digital synthesizers use pure sine waves that interact
to create the full harmonic spectrum for any voice. Each digital sine wave osciliator
is combined with its own envelope generator to form an “operator.”

IN N
[ 1

~. 0OSC
+
E.G.

OlIJT
i
MW

Sine Wave

Note that the operator’s oscillator has two inputs: one for the oscillator pitch data,
and one for modulation data.

CARRIERS AND MODULATORS

The DX100 voice generator has 4 operators. When the output of one operator is
fed to the modulation input of a second operator, (i.e. the first operator modulates
the second) a whole spectrum of harmonics is created that can form an incredibly
diverse range of complex waveforms (including the more conventional triangle,
sawtooth, and square waveforms). All this from just two operators!
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~~ OSC | OPERATOR 2
+ (0P 2)

E'lG" This operator

ouT . is the
* Sine Wave Output “Modulator”

(pure tone)
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|
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+OSC OPERATOR 1
EG. (OP 1) :
. This operator
ouT _ is the
Fundamental &  “Carrier”
Harmonics.
(complex tone)

te audio output
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Operators do not have to be connected “vertically” in a modulator-carrier re-
lationship, as shown above. The outputs of two operators can also be mixed—just
as the stops in an organ are mixed. In this case the sounds are simply added together
with no modulation effect.

CARRIER OP 1 OoP3 CARRIER

ouT

v

ALGORITHMS

We have seen two different ways that two operators may be combined. The DX100
uses four operators, offering many potentiai connection possibilities. These different
configurations of operator relationships are called “algorithms”, and the DX100
offers 8 algorithm choices. These are all printed on top of the DX100 panel. In the
algorithm diagrams on the panel, the small boxes numbered 1 through 4 are the
operators.

ALGORITHM #1

—

MODULATOR oP4 y N
MODULATOR OP 2 OP 3 MODULATOR
CARRIER OP 1
I Algorithm #1 consists of a 'stack’’ of
ouT 3 modulators and 1 carrier.

\ 4

HOW ALGORITHMS AFFECT THE SOUND

By changing the relative frequencies between operators in a modulator-carrier re-
lationship, you change not only the fundamental pitch of the note, but also the
frequencies present in the harmonic structure. Thus, the timbre of the voice can
be precisely controlled. In addition, since each operator has its own envelope
generator (and a sophisticated one, tool), the harmonic structure of a note can
be programmed to vary over time, just as a plucked string changes its overtones
as the note decays.

Depending on the selected algorithm, operators can be stacked vertically, connected
horizontally, or both. In the vertical arrangement, when the output of one operator
is connected to the input of another the resuit is modulation. By convention, the
operator at the bottom of a stack of operators is known as a “carrier.” All operators
in the same stack above the carrier are “modulators.” By increasing the output level
of one or more modulatars feeding a carrier, the number of harmonics in the resultant
sound is increased (its “bandwidth” is increased), making it more briiliant.
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MODULATCR oP 2

CARRIER OP 1
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ouT

Most algorithms have multiple modulators and carriers. In one algorithm a given
operator may be a carrier, while in the next it might function as a modulator—the
only difference being how it is connected. In algorithm number 5, for example, there
are two vertical stacks of two operators, and the outputs of the carriers in these
stacks are connected in parallel {horizontaily). Algorithm 5 has an equal number
of modulators and carriers—two modulators and two carriers.

ALGORITHM #5

MODULATOR oP 2 oP4 * MODULATOR
CARRIER OP 1 orP3 CARRIER
ouT

+

On the other hand, all operators in algorithm 8 function as carriers. Note that no
modulation can occur in this algorithm (except for the feedback loop on operator
4—we’li discuss that later). But algorithm 8 is ideal for creating rich organ voices—
think of the operators as different organ “stops,” which can be mixed together as
desired.

The algorithm alone, however, does not determine the actual sound of the voice.
The vital characteristics of the voice you create depend mainly on the frequencies
and levels you program into each operator. The 8 algorithms provided in the DX100
were specially selected because they offer the broadest range of voice programming
possibilities.

The results of using different frequency ratios, as well as different algorithms, are
shown graphically in the following illustration. in the left column, the waveforms
are created by 1:1, 2:1 and 3:1 ratios between one modulator and one carrier. In
the right column, the waveforms are created from the same three ratios, but the
two operators are both being used as carriers (connected horizontally, this is known
as additive synthesis).
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FM SYNTHESIS ADDITIVE SYNTHESIS
(Modulator and carrier combinations) {Carrier and carrier combinations)
Frequency ratio of modulafor to carrier'equals 1:1 Frequency ratio of 2 operators
4 o .
opPl : i :
Carier 4 \/
0 : - Output
; : wave form
: 1 .
- OP 2 Carier
1 . OrModuIaIOF_' e \-/ :
Frequency ratio of modulator to carrier eﬁsuals 21
Carrier o
Kdiiul o
0 :
OP 2 Carvier
-1 4 or Modulator
‘ Frequency ratio of modulator to carrier equals 3:1 .
+1 . R op1
Carvier.:. -,
. _1
o
L
OP 2 Carvier :
or Modulater . | -
-1 . N5 1)

Still more variations can be achieved by changing the relative output levels between
operators; the greater the level of the modulating operator, the more harmonics
are present.

FEEDBACK

Note that every algorithm has one operator with a “feedback loop“—represented
by a line from the output of the operator which feeds back to the input of the same
operator. In effect, a feedback loop means that the operator is modulating itself.
While every algorithm has one feedback loop, feedback is not necessarily used in
every voice. One of the DX100 editing functions permits the feedback level to be
set from 0 (no feedback) to 7 (maximum feedback).

ENVELOPE GENERATORS

Consider what happens when you play a note on an acoustic instrument. The level
of the sound initially goes up to some value, then eventually falls to nothing, fol-
lowing a pattern that is characteristic of the particular instrument played. For ex-
ample, a low note on a pipe organ starts slowly when you press a key, because it
takes a while for the large column of air within the pipe to build up to maximum
oscillation level, and takes a while to die down once the key is released. A note
played on a wood block, on the other hand, starts quickly as the mallet strikes the
block, and stops quickly as the block stops resonating. The characteristic volume
pattern of any note played on any instrument is known as its “volume envelope.”
Most acoustic instruments also have a “timbre envelope,” in which the harmonic
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content of the note changes (the timbre changes) from the time the note is first
played to the time it decays.

Each of the 4 operators available in the DX100 can be programmed with its own
envelope. The envelope of a carrier will generally contribute to the overall volume
envelope of the note, while an envelope of a modulator will contribute to the timbre
envelope of the note.

Here is a copy of the envelope diagram printed to the right of the algorithm diagrams
on the DX100 panel.

ENVELOPE GENERATOR
DIR
/ ~ D2R
AR --——____
DiL e —— RR
KEY k ON KEY OFF
TIME
The time during
which g key is ———————————=
The instant you held down The instant you
press a key release a key

This envelope diagram can be used as a guide in visualizing the DX100 envelope
settings while you program or edit a voice.

Each envelope generator can be programmed with five different parameters: AT-
TACK RATE (AR), DECAY 1 RATE (D1R), DECAY 1 LEVEL (D1L), DECAY 2 RATE
(D2R), and RELEASE RATE. The RATE parameters determine how fast the envelope
moves from one level to the next. The term LEVEL is used rather than “volume”
because the envelope of the operator you're working on could affect volume or
timbre, depending on whether it is a carrier or a modulator.

Any note begins at zero level when you press a key, then begins to approach
maximum EG level at a rate determined by the AR {Attack Rate) setting. The en-
velope may reach maximum level instantly, or it may take over 9 seconds depending
on the setting of AR.

When the envelope reaches maximum level, it immediately begins moving towards
the next level in the envelope—D1L (Decay 1 Level)—at a speed determined by the
setting of D1R (Decay 1 Rate).

The change from maximum EG level to D1 R can be either a decrease in level or a
sustain at maximum level, depending on the values vou choose for D1L.

After reaching D1L, the envelope then begins to decay toward zero level at a speed
determined by the setting of the D2R (Delay 2 Rate) parameter. If D2R is set to
0 (no decay), however, the note will be sustained at D1L for as long as you hoid
the key. Now, when you release the key you have been holding, the enveiope
will immediately begin to decay toward O level ata spead determined by RR (Release
Rate). In fact, at whatever point in the envelope you release the key, the envelope
will immediately begin moving toward O level at the set Release Rate. AR, D1R,
and D2R settings of O produce sustain at initial level, while an RR setting of O
produces a slow decay.
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To aciually program or édit a voice, you nead 10 anér the EDIT mode. This is done

2. The EDIT and
COMPARE Modes

by pressing the EDIT/COMPARE button,

[
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Whan the EDIT modae is activated, the LCD will indicate the operator ON/OFF status
{the group of four 1s or 0s), the currently salected voice parameter, and the currently
seloctod operator, The latter in the series applies anly 1o parameters that deal with
individugal operators. You will note, also, a capital letter "E” a1 the left side of the
LCO, This indicates that you s in the EDIT mode, but that tho volce has nol yel
been altered, i, it is an unedited voice. The last voice selected in the PLAY mode
will be selected for aditing, The individual voice paramaters are thon selected by
pressing the corresponding voice buttons—all edit parameters are printed in purple
above the volce buttons, The selected paramater is then programmead using the

DATA ENTRY slider or —1/7+1 buttons. The individual parameters will be describad
in detall balow.

Onee the EDIT mode has been callad and a parameter change has been made, a
small latter "e” will appear a1 the left side of the LCD, indicating that editing is in
progress. You can play the DX100 keys and listen to how paramater changes are
atlacting the voice as you edit, In many cases, you will be aditing an existing Voo
and will want to compare the sound of the edited voice with the original voice.
This is dona simply by pressing the EDIT/COMPARE button again. The small latter
“a* at the left side of the LCD will change to a "C,” indicating that the COMPARE
moda o been activated, and that the voica you will now haar is the original voice
before editing {the parameters displayed on the LCD will also revert to those of
the original voice). You can then raturn to the voice being edited by pressing this
EDIT/COMPARE button again. This can be repeated as many times as needed during
the editing process. The COMPARE mode can be entered from the EDIT or
FUNCTION modes after at least one data change has been made to the original
wialca,

Tha EDIT/COMPARE mode can be exited by entering the FUNCTION mode, or
by pressing INTERNAL PLAY and selecting another voice. Please note that if you
axit the EDIT COMPARE mode and then salect a new voice, ANY DATA ¥YOU
HAVE EDITED WILL BE ERASEDIN This is bacause all editing is performed in a
special edit buffer memory which is the sama memaory that 8 voice is placed whan
its button is pressed. Note that the presence of a small letter “p” at the laft side
of the LED means that the edited voice has not been stored and will be erased if
you selact a new voice. To save edited data, you must use the STORE function to
save the new data in one of the DX100's 24 INTERNAL voice memories, The STORE
funetion will be discussed in this chapter, |If you do make 8 mistake and lose the
edited data, the DX100 has been provided with a special temporary bufler memory
fram which the logl data can be recalled (assuming only ané error has bean made)
using the RECALL EDIT function, The RECALL EDIT function was discussed in
CHAPTER H1: THE FUNCTION MODE, under section B Memary Management
Functions,




3. The Voice
Parameters

The following is a brief description of each available voice parameter, how it is
programmed, and its effect. These parameters are selected by pressing the appro-
priately labelled (purple labels indicate voice parameters) button while the DX100
is in the EDIT mode.

PITCH B MODE: OPERATOR SELECT

OPERATOR
SELECT

PITCH B
MODE

MODE SET

This switch (located immediately above the —1 DATA ENTRY button) selects the
operator to be worked on. Only one operator can be selected at a time. Only the
parameters for the selected operator will be displayed in the LCD panel.

In the EDIT mode, the currently selected operator number is displayed on the right
side of the LCD (for example, “OP3"). This only applies to parameters which can
be programmed for each individual operator. However, when parameters that affect
all operators simultaneously are being edited (the LFO WAVE, SPEED and DELAY
parameters, for example), the current operator display will disappear from the LCD
and individual operators cannot be selected.

BANK A—D: OPERATORI/AMS “ON-OFF”

OPERATOR/AMS ON-OFF OPERATOR/AMS ON-OFF

1 2 3 4
=3 =3

101 ~ 124 201 ~ 224 301 ~ 324 401 ~ 424
PRESET SEARCH PRESET SEARCH

Individually turns operators 1 through 4 ON or OFF. In many cases, a voice will
not require all operators in an algorithm. Operators that are not needed should
be turned OFF while editing. Also, during the voice creation process, it is a good
idea to start with all the operators OFF and then turn them ON one at a time as
you program and add them to the algorithm. The four digits immediately preceding
the algorithm number on the LCD display represent the four operators, 1 through
4, in order from left to right. When an operator is ON, a “1” appears in the corre-
sponding position, and when an operator is OFF, a “0” appears in the corresponding
position. Each press of the BANK A through D buttons alternately turns the cor-
responding operator ON and OFF.

When the AMPLITUDE MODULATION SENSITIVITY parameter is selected (10),
these buttons are used to determine to which operators the sensitivity setting will

apply.

When the EG COPY function is in use (see page 37), these buttons are used to
select the operator to which the data from the currently selected operator will be
copied.

1: ALGORITHM

ALGORITHM

Permits selection of any of the 8 available algorithms. The desired algorithm number
is selected by using either the DATA ENTRY slider, ~1/+1 buttons, or the parameter
button.
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2: FEEDBACK

FEHALE

Feedback can be appliad to one aperator in gach algorithm. Pressing this button
permits setting the amount (level) of fesdback which will be applied.

The feedback level range is fram O ta 7. At 0, feedback is OFF, and at 7, maximum
the leedback at maximum,

Data is entered with the DATA ENTRY slider or buitons.

The LFO

“LFO" stands for Low Fraquency Oscillator, This oscillator is usad to apply mod-
ulation effects such as tremalo or vibrato to the DX100 voices, By setting the LFO
WAVE, SPEED, and SYNC paramaters, vou determine the effect that will be applied
to the currently selectad voice whan the Modulation Wheal or Breath Controller
is operated. The effect can also be applied without using the Wheel or Breath
Controller by adjusting the AMD and PMD parametors. The LFQ parameters work
together with the MODULATION SENSITIVITY (8 and 10) parameters, and thess
mugt be got carelully 1o achisve the desired affect,

3 LFO WAVE
LFO
WARE

Thia leta you salect the low frequancy asclllator wavelorm, The available wovalorma
are SAW UP (a rising sawtooth waveform), SQUARE, TRIANGLE, and S/HOLD
(sample and hold). When used In conjunction with tha LFO SPEED, DELAY, LFO
PMD, and LFO AMD, a vast range of phase shifting and flanging-type effects can
be abtained, Depanding upon the depth of your individual settings for any particular
voice, these effecis could range from subtle, sympathetic coloration of a “piana”
voioe, or an axtremely broad [ow-frequency sweep for a “pipe organ”,
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Thess wavelorms aré selected using the DATA ENTRY slider or buttons,

4: LFO SPEED

W
=

This sats the speed of the low frequency oscillator, The data range is from O to
99 0 cormeaponds to the slowest LFO apead (00008 Hz), and 989 cormeaponds to
the fastast LFO speed (55 Hz).
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5: LFO DELAY

LAY

The DELAY button is used 1o set a delay from 0 10 approximately 10.7 seconds
before the LFO modulation effect baging after a key is plaved, This is ussful for
simulating brass instruments, human voice, etc., in which a vibrato effect fgrows
pradually after a note is played,

The data range is from 0 1o 89. At O thare is no dalay. At a setting of 99, the dalay
will be approximately 10.7 seconds: the effect slowly incraases over a period of
10.7 seconds. With longer delay settings, the modulation effect grows gradually
for a remarkably natural sound.

6: LFO PMD

| —
This parameter sets the depth of pitch variation produced by the LFO modulation

for all operators. This function s indepaendent fram the pitch modulation produced
by the Modulation Wheel and Breath Controller, and is always OMN once it is set,

The data range is from O to 99, At O, the pitch modulation is OFF. At a satting
of 88, the LFO is set for the greatest pitch variation, depending on the PITCH
MODULATION SENSITIVITY setting, described balow (8). Whan tha PITCH
MODULATION SENSITIVITY parameter is set to maximum (7). the maximum pitch
variation (PM DEPTH = 99) will be +800 cents.

Even if this parameter is set to 0, pitch modulation can still be applied by the
Madulation Wheal or Breath Coniroller,

7: LFO AMD

s 1

=

This paramater sets the depth of amplitude variation (tremaolo or wow) produced
by the LFO modulation for all operators. This function is independaent from tha
amplitude modulation produced by the Modulation Wheal or Breath Controller,
and is always OM once it i sei,

The data range is from O 1o 98, At O, the amplitude modulation is OFF, and at a
satting of 99, the LFO is sat for the greatest amplitude variation, depanding on the
AMPLITUDE MODULATION SENSITIVITY setting (10). Whan the AMPLITUDE
MODULATION SENSITIVITY parameter is set to maximum (3), the maximum
amplitude variation (AM DEPTH = 89) will bs 96 dB paak -t - paak

Evon if this paramater is set to 0, amplitude modulation can stll be applind by the
Maodulation Wheel and Breath Controller.




8: LFO SYNC
ARG
[ — |

The beginning of the LFO cycle is normally synehronized with key-on timing. This
parameter lets you turn this synchronization ON or OFF. All operators are affected
Bimultaneously.

Whan this parameter is OM, the LFO cycle will always begin from the peak of a
positive half-cycla (90 degrees phase angle) when a key is played. This produces
a chear, congistent attack on all notes,

When the LFO KEY SYNC is OFF, the LFO cycle starts from a random point whan
a kay i playad. This is an ideal setting whan the LFQ is baing used to create na-
tural-gounding chorus or phasing effects.

9: PITCH MODULATION SENSITIVITY

R ATH
PT{H

This parameter sets the sensitivity of all operatoss to the pitch modulation applied
by the LFO PMD paramater {above), or by the Modulation Wheel or Breath
Contraller.

The data ranga is from 0 to 7. At 0, no pitch modulation can be applied. and at
7, the maximum pitch modulation can be achieved. When tha LFO PMD (abova)
s gt at 99, a satting of 7 produces a £ BOD cents pitch variation.

10: AMPLITUDE MODULATION SENSITIVITY

Bl TATY
AT

=

This sets the operator's sensitivity to LFO effects applied by the LFO PMD or AMD
functions, or by the Modulation Whaal or Braath Controllor.

Applying the LFO modulation to o carrier oparator will resultin tremola, and applying
it 1o @ modulator operator will result in a perlodic variation in timbre (similar to
wiah effects),

The data range is from O to 3. At 0, the amplitude modulation sensitivity is OFF
and no LFO effects can be applied to the selected operators. A setting of 3 will
produce the maximum sensitivity and therefore will give thie maximum affact depth.

The operators to which the modulation sensitivity is to be applied are selected by
uging the BANK A through BANK D buttons. The four digits—1 or O—at the right
side of the LCD correspond to operators 1 through 4, When an operator is turned
ON (e, able to recaive amplitude modulation), the corrmsponding digit will be a
“1.” When OFF, the corresponding digit will be a “0." The operators are turned
ON or OFF alternately each time the comesponding OPERATOR/AMS ON-OFF
button is pressed.



11: EG BIASSENSITIVITY

EG BIAS

This sets the operator’s sensitivity to the EG BIAS effects applied by the Breath
Controller. EG bias changes the overall output level from the operator. The harder
you blow into the Breath Controller, the higher the maximum envelope level. When
EG BIAS is applied to a carrier operator by the Breath Controller, the result is volume
(expression) control. When applied a modulator, the result is brilliance control.
The data range is from 0 to 7. At 0, the EG BIAS sensitivity is OFF and no EG BIAS
etfects can be applied to the selected operators. A setting of 7 produces the maximum
sensitivity and therefore the maximum effect depth.

le1111 EBS= 7 0P3 |

12: KEY VELOCITY

KEY VELOCITY

While the DX100 has no key velocity sensitivity of its own, its voice generators
will accept key velocity data from other MIDI equipment (like a MIDI controller
keyboard, for example). This function determines the sensitivity of each operator
to keyboard velocity sensitivity data sent from external MIDI| equipment to the
DX100 MIDI IN terminal (key velocity sensitivity = the harder you play a key, the
louder the note. Timbre variations are produced when key velocity sensitivity is
applied to a modulator).

The data range is from 0 to 7. At 0, key velocity sensitivity for the selected operator
is OFF. A setting of 7 will produce the highest sensitivity, and therefore the greatest
effect. If the KEY VELOCITY is set to a value other than 0, the volume heard when
DX100 keys are played wil! decrease.

13: FREQUENCY RATIO

QOSCILLATCR
FREQ RATIO

POLY/MONO
These parameters determine the actual trequency of each operator. For operators
which function as carriers, this determines the actual pitch of the sound produced.
For operators functioning as modulators, this determines the harmonic spectrum
ot the sound produced.

Each operator can be set to any of the following 64 different frequency ratios:

DX100 OPERATOR FREQUENCY RATIOS

0.50 0.7 0.78 0.87 1.00 1.41
1.57 1.73 2.00 2.82 3.00 3.14
3.46 4.00 4.24 4.71 5.00 5.19
5.65 6.00 6.28 6.92 7.00 7.07
7.85 8.00 8.48 8.65 9.00 9.42
9.89 10.00 10.38 10.99 11.00 11.30
12.00 12.11 12.56 12.72 13.00 13.84
14.00 1410 1413 15.00 156.65 15.57
15.70 16.96 17.27 17.30 18.37 18.84
19.03 19.78 20.41 20.76 21.20 21.98
22.49 23.55 24.22 2595
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These frequency ratios have been carafully chosén as the most usaful for voice
programming. A ratio of 1.00 sets the selected operator to standard pitch—a pitch
of 440 Hz will be produced when the A3 (A above middie C) key is played. A ratio
of 0.60 will produce a pitch one octave lower, and a ratio of 2.00 will produce a
pitch ane octave higher than standard piteh, and so on. The fractional ratios (1.73,
for example) produce extremaly complex wavaforme whan combined with operators
set to other ratios, permitting the creation of an unlimited variety of sound eHects
including extramaly realistic bells, exploslons, etc, Even ratios are useful for creating
musical ingtrument sounds. It is possible to use a modulator sat 1o a fractional ratio
at o low operator leval with aven-ratio operators to add bite to 8 string sound and
many other effects.

The standard DX100 keyboard pitch is 8 therefore, in terms of footage: 0.50 =
16°,1.00 = B, and 2.00 = &',

14: DETUNE

[ 1L

This paramater lets yvou alightly detuns individual oparators, making it possible to
ereate richer, fuller voice effects, If DETUNE is applied to carriers, the result is a
thick, multi-instrumant effect, Applied 10 modulators, the result is a slight penodic
variation in timbre similar o a phase shift effact.

The data range is from =3 to +3, for 8 maximum detuning range of +2.6 cents
At 0, no detune effect is produced.

15— 19: ENVELOPE GENERATOR, AR, D1R, D1L, D2R, RR

ERVELOPE JEMNERATDR
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These buttons select the specific envelopa genérator parameters to be worked on:
ATTACK RATE, DECAY 1 RATE, DECAY 1 LEVEL, DECAY 2 RATE, and RELEASE
RATE.

The data range for the AR, D1R, and D2R parameters is 0 to 31, with 31 being the
fastast rate (instantaneous) and O the slowest (i, ¢. no change). The RR parameter
has a data range of O to 15, with 15 being the fastest release and 0 baing the slowest,

The following EG curve shows the relationship between the RATE and LEVEL
paramatons,
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The lollowing EG curves show the parameters for soma COMMOn Instruments,
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20: OPERATOR OUT LEVEL

PENAT DN
Er E!'llb.

This paramater is used for setting the output level of the selected operator. The
data range is from 0 to 99. At 0, the operator is OFF. At 99 the selectad oparalor
is aet for the maximum output level,

Varying the output level of an operatar funclioning as & carrier will result in a change
of the overall leval of the sound contributed to the voice by that operator, Vaning
the output level of an operator functioning as a modulator results in a change of
the harmaonic spectrum produced by the carrier, theraby changing the timbre of the
sound.

Data is entered using the DATA ENTRY slidar or buttons,

21: RATE SCALING
K EYEam
¥

This parameter makes it possible 1o gradually shorten the overall envelope length
(increase EG rate) as the notes get higher. This is particularly useful for simulating
the sound of siringed Instruments (such as a plano or guitar) in which the envelope
of the higher notes is noticeably shorter than the lower notes




The data range is from O to 3. At 0, RATE SCALING is OFF, and at 3 the greatest
variation in envelope length is produced.

KEYBOARD RATE SCALING

+161
These values are added

to AR, DIR, D2R ac-
cording to the Rate
Scaling setting. Only 1/2

of these values are ad- +8
ded to RR.
+ 41
+2
C#-1 c7
22: LEVEL SCALING

SCALING
LEVEL

This parameter produces a gradual decrease in note output level as the notes get
higher. Many acoustic instruments exhibit a gradual decrease in level when playing
higher notes. This function can be used to create a natural overall keyboard response
for any particular voice.

The data range is from 0 to 99. At 0, no level scaling is applied. At 99, the deepest
keyboard level scaling effect is produced, and the highest note on the keyboard
may be almost inaudible. Set this parameter for the most natural overall balance
for each voice.

23: TRANSPOSE

TRANSPOSE

This function is used to transpose the pitch of the entire DX100 keyboard up or
down two octaves in semitone steps.

The data range is from C1 to C5 (C3 is middle C, C2 is one octave lower than
middle C, C4 is one octave higher than middle C, etc.). Immediately after this
function is called, the desired new key can be sefected by simply pressing any note
on the keyboard between C1 and C5 (within a plus or minus two-octave range
of middle C). The keyboard’s C3 key then assumes the pitch of the key played,
and all other keys are adjusted automatically. Pressing any key higher than C5
on the keyboard (which is not possible on the DX100, but might be possible on
an external MIDI keyboard) will result in a transposition to C5. This method of
data entry can only be used immediately after the TRANSPQSE function is called.
Further alterations may be made using the DATA ENTRY control or —1/+1 switches.

EG COPY
EG COPY

EG COPY allows you to copy ENVELOPE GENERATOR (AR, D1R, D1L, D2R,
RR) and Keyboard Scaling (RATE, LEVEL) parameters from one operator to another
operator.

While in the EDIT mode, select a source operator with the OPERATOR SELECT

button at the far left of the DX100 panel. Next, press the EG COPY function button
(this is the same as the STORE button). The lLCD wili respond with "EG Copy
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4, Storing Voice Data

OF1 = 0P?" You may then select a destination operator with the QPERATOR/AMS
OM-OFF buttons, While holding down the EG COPY button, select a destination,
Release, and repeat for any other operator destination you wish to copy to.

CFERATOR CFERATORAME SR-OEF
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After you have crealed or edited a voice and have decided that you want 10 save
it for future use, you should STORE the new voice data in one of the 24 INTERNAL
mamories by using the STORE function. You should do this BEFORE you press
any of the voice buttons after loaving the EDIT or FUNCTION modes, or yau will
lose the new voice data you had in the edit buffer. For this reason, it is a good
ides 1o hove a free memory location ready before vou bagin aditing.

It you are editing and storing a voioe to INTERNAL mamory that was originally
salacted from PRESET memory, you can still racall the original PRESET memaory
voice ot any time (PRESET memaory will nevar change).

NOTE:

If the INTERNAL memory containg your own original voices, make sura that
any voices you want to keep have been saved 10 casselle tape, so that thay
can be recalled latar,

——

To STORE & newly edited voice, first axit the EDIT mods by pressing the PLAY
mode buiten, Then, hold dewn the STORE button (this is the same as the EG COPY
butten} and press the voice button 1o which you want 1o save the edited vaoice
data. The MEMORY PROTECT function must be OFF before attempting 1o use the
STORE function.

=




5. Two Approaches to
Creating Your Own
Voices

There are two basic approaches that you can take when programming voices on
the DX100. First, you can run through all the existing voices, choose one that is
close to the sound you wish to create, and then edit that voice to create your own.
Second, you can “initialize” the voice edit buffer (see CHAPTER Iil: 5. MEMORY
MANAGEMENT, 7. The Initialize Voice Function), setting all parameters to their
initial values, and begin programming your voice from scratch.

The first method, editing an existing voice, is generally a much more efficient ap-
proach. If, however, you are looking for a unique voice that is totally unlike any
of the available presets, it is probably best to initialize and start from scratch.

If you choose to program a voice from scratch, you’ll need to have a clear memory
location (or one containing a voice that you either don’t want or have already backed
up on cassette tape) so that when you've completed programming the voice, you
can save it. Since all editing is done in the separate voice edit buffer, nothing is
erased while you are actually programming the voice. But when you save the new
voice, whatever was in that memory location will be erased and replaced by the
new data.
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CHAPTER V: VOICE PROGRAMMING EXAMPLE

In this section, we'll go through the steps in creating a fairly percussive electric piano voice from seratch. This sim ple
teampla should help you understand tha programming process

e — ”I.I".":. a Fﬂfﬂ

STEP 1: Enter the FUNCTION mode (press the FUNCTION button) and select the MEMORY
FROTECT function. Turn the MEMORY PROTECT OFF.

G = G = 0

Select the INIT VOICE function and press the YES button twice. This initializes the
voice and automatically enters the EDIT mode, Salact the ALGORITHM select
paramelar,

= = [FEEETEE -
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If you play a note now, you will hear a sine wave.

= BSelecting the Aigorithm
STEP 2: In this voice there are two distinct sound components: the main piano decay sound
and a percussive attack “ping.” For this purposs, we'll use algarithm B which has
two separate verlical "stacks” of two operators each.

The ALGORITHM paramater is already selected, so choose dlgorithm 5 by using
tha DATA ENTRY contrals,

il E]
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e — Tutn Operators 3 and 4 OFF

STEP 3: Wa'll start by programming tha main plano sound using the lelt operator stack in
algorithm B operators 1 and 2. Turn operators 3 and 4 OFF using the comesponding
OPERATOR/AMS ON-OFF butions,
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Since the veice has been initialized, the output level of operator 1 will ba sst at
80 and operator 2 at 0, so at the moment we can only haar the sound from oparator
1.
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STEP 4:

STEP 5:

STEP &:

STEP 7.

STEP &:

Set the OP1 {carrier) EG
Salectthe ENVELOPE GENERATOR AR paramatar, and select operator 1 by pressing
the OPERATOR SELECT button.

ENvELOPE O RERATON WEHATCA
ESET @ 5 - s
B ==

Wa want an instantaneous attack, so that AR should be set at 31, Select the D1R
parameter and set it to 10 for a relatively slaw initial decay.

Saloct the D1L paramatar and set 1o 10,
Select the D2R parameter and set to 8.
Solect the AR paramster and sot 1o 8,

Maw play a note and listen to the volume envelope wa've created. This is tha bagic
shape of the electric plano voice,

Copy OP1 {carrier) EG Parameters to OP2 (modulator)
Hald down tha EG COPY button and press the OPERATOR/AMS ON-QFF 2 button
GPERRTORARES: CM-OFF

4 I = RS

The EG parameters you just set for operator 1 have now been copiad 1o operator

B 0Py

2. You can check this by selecting operator 2 {press OPERATOR SELECT) and

lnoking a1 the EG paramaters (AR RR).

Set the OP1 and OP2 Output Levels
In this step we'll create the basic timbre of our piano voice.

First, select OP1, saloct the OPERATOR OUTPUT LEVEL paramater and set it 1o

2.

Maext. salect QP2 and sot its output level 1o 66,

Play & kay and note that we no longer have a simple sine wave, By incraasing the
putput level of OP2 we are modulating the carrier, OF1, thereby creating a more
complex waveform. In this case the frequency ratios of OP1 and QP2 are left ot
their initialized values of 1.00, since this is the basic timbre we want for this voice.

Turn OFF OP1 and OP2, Turn ON OP3 and OP4

Now that we've creatad the basis for our piane valee, turm OP1 and OP2 OFF so
that we can concentrate on creating the attack sound using the remaining operator
stack (OP3 and OP4). Turn OP3 and OP4 ON,

Sel the OP3 (carrier) EG

Before we actually set the OP3 EG parameters, select OF3 using the OPERATOR
SELECT button, call the OPERATOR QUTPUT LEVEL parameter and set it to 59,
Mow enter the following EG parameters:

AR = 3
DIR =13

i






