DIGITAL

PROGRAMMABLE

ALGORITHM
SYNTHESIZER

® OWNER'S MANUAL



INTRODUCTION

Thank you for choosing the Yamaha DXl
Digital Programmable Algorithm Synthesizer.

The DX1 is a fully digital synthesizer
incorporating the state-of~the-art
tecnnology including Yamaba's superb FM tone
generator system. The DXl offers the
highest levels ot performance,
programmability and sound quality.

Please be sure to read this manual
thoroughly before you use your DXl to ensure
many hours of trouble-free use.

FEATURES

* Microcomputer-based operation otfers a
tremendous range of functions in an
easy-to-use system. All functions are
selected via light-touch electronic buttons,
and data entry is carried out via buttons or
a slider control.

* Data is displayed on the LCD or LED
graphic displays, making all pertinent
parameters visible during programming. The
LED graphic display in particular offers
simultaneous readout of many parameters
making it easier to check overall program
status.,

* 64 (2 channels x 32) voice memory. 256
pre-programmed voices are provided in
external ROM memory cartridges (64 of which
are the same as the voices pre-programmed in
the DX1 internal memory). Voices from the
two veice channels can be used
independently, or combined as needed.

* The DX1 is also equipped with a 64 voice
performance memory which can store
combinations of voice and effect (modulation
wheel, foot controller, etc.) parameters .
for easy one-touch selection. A
pre-programmed 64 voice ROM cartridge is
provided.

* Memory data can be stored in optional RAM
cartridges, permitting creation of an
original voice library.

* Pull editing facilities permit alteration
of existing voice data.

* Totally new voices can be created using
the initialize memory function.

* The FM tone generator is a revolutionary
system which is totally programmable and
permits creating voices with a natural,
irregular harmoni¢ structure. Two tone
generator channels--A and B--are provided.
Each features a 6-operator 32-algorithm
system. Each operator is fully programmable
permitting limitless voice creation.

* A new B-parameter envelope generator
system permits programming complex envelope
waveforms for unprecedented versatility. An
independent envelope generator is provided
for each operator, as well as a separate
pitch enveiope generator.

* The DX1 features programmable key velocit
sensitivity function which enables control
of volume and timbre via key pressure.
Further, the keyboard has been specially
designed to respond to the player's touch
just like a high quality acoustic piano.

* The keyboard scaling function enables
natural volume and timbre scaling, and
alteration of the EG response through the
keyboard range.

* The DX1 provides a rich variety of effects
such as pitch bend, portamento/glissando, EG
bias and LFO modulation. These can be
operated by means of four controllers: a
modulation wheel, foot controller, keyboard
after-touch response, and a unique breath
controller (opticnal).

* The DX1 is equipped with a MIDI interface.
This permits control and transfer ot data
between the DX1 and another MIDI compatible
keyboard, MIDI computer, sequencer, or other
MIDI equipment.
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CHAPTER 1

DX1 OUTLINE/THE FM VOICE GENERATOR SYSTEM

1-1 DX1 System Outline

The block diagram in figure 1 roughly
outlines the DXl system, It consists of
four main sections:

(1) CONTROL PANEL

(2) FH1 TONE GINERATOR

(3) DIGITAL EG

(4) KEYBOARD

The simplicity of the system nas peen mace
possible because it functions mostly on
digital princigples. Based on the plock
diagram in figure 1, we'll roughly describe
each secticn.

{l1) CONTROL PANEL

Almost all controls are logic control
switches. Other features on this remarkably
simple panel include a grephic LED display,
an alphanumeric LCD display, a few linear
controls and contrcller wheels.

{2) Fl1 TONE GENERATOR

In additicn to pitch, timbre and level
programming capability, these sophisticatea
tone generators are also capable ot
generating noise components like those found
in natural sounds and acoustic instruments,
They offer unprecedented precision and
versatility in voice creation.

(3) DIGITAL EC

This system pernits programming time-based
variations of pitch, timbre and level.
Because it is a digital system, the EG curve
can be precisely programmed in numeric form,
Further, the digital EG has 8 variable
parameters permitting exceptionally
vercatile EG curve generation.

(4) KEYBOARD

This is a 73-key, 32-note polyphonic
keyboard with three touch functions: key
velocity sensitivity (initial touch), after
touch, and key individual after touch. This

Fig. 1. DXl Digital Synthesizer Design
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offers greatly expanded expression
capability. Further, the keyboarc offers a
precision weighted-return action for the
most naturzl overall keyboard response.

1-2 THE FM TONE GENERATOR

The Yamaha Fli tone generator permits precise
control over voice pitch, timbre and level.
The following is a brief description of FIN
tone generator principles. See Chapter 9
for a more technical explanatiocn orf [ii tone
generator theory.

What is FLi? .

Fii stands for Frequency Illodulaticon, just as
it does when used to describe an "FM"
station or raaic broaucast.
The term "modulation" means, basically, to
superimpose one signal on top of another
signal. In other words, a signal of a given
pitch may be used to "mocdulate™ a signal of
another pitch. The vibrato effect is an
exanple of a low-freguency signal (the
vibrato) modulating a high-frequency signal
(the note to which vibratc is applied).
In an FIl radio broadcast, a "carrier"--an
extremely high-frequency radio signal which
can be transmitted via the atmosphere--is
used to "carry" the program material. The
program material "modulates” the
radio-frequency carrier,
In the FM tone generator, the carrier and
modulator function as follows:

CARRIER: determines the level and pitch

of the sound.
MODULATOR: determines the timbre of the.
sound.

Of course, the carrier and modulator
frequencies are much closer together in the
FI tone generator than they are in an FM
broadcast, and they are both pure sine
waves.,

The 2 Main Merits of Fi

In an FM broadcast, since the carrier
frequency is somewhere around 80 millicn
hertz (cycles) and the music signal which
modulates it containrs frequencies which are
much lower~-20 Hz to 20,000 Hz, the music
signal is basically unchanged by the
carrier, If we bring the frequencies of the
carrier and modulator much closer together,
however, we begin to generate new signal
components—-harmonics of the modulator
and/or carrier and noise components.

It is these modulator-carrier
characteristics that we take advantage of in
the Fli tone generator. Its first big
benefit is that the FM generator is capable



of closely contrelling the pitch, tinbre and
level of the sound produced without the need
for cenventional VCO (Voltage Controlleu
Oscilliater--pitch control), VCF (Voltage
Controlled Filter--Timbre) or VCA (Voltage
Controlled Amplifier--level) elements.
Further, while the conventicnal VCF controls
timbre by removing certain harmonics from
the sound, the Fil tone generztor works by
adding harmonics as required--and where
reguired--tor much more sound control
versatility. In fact, the harmonic spectrun
of a voice can programmed with total
freedom,
Another major venefit of the FH system is
that noise components that conventional VCOs
are simply incapable of producing can be
easily generated. HNoise is a very important
part of tne sound of any acoustic
instrument--not just the instrument's pure
tonzl harnonics. For example, in a violin
there is bowing noise, breath noise in a
saxophone sound, or the purely percussive
pertion of a drum sound. The FM tone
generator systein permits producing total
QOund such as these, incorporating both
urely tonal and noise spectra.
Specifically, random harmonic structures and
noise can be produced by setting the ratio
of modulator and carrier freguencies so one
is not a multiple of the other, and by
greatly increasing the modulation level, Of
course, it is then possikle to use the DX1
EG to independently control aifferent
portions of the sound.

The FM Tone Generator and Algorithms

The DX]1 has tweo FIi tone generator
channels--A and B. Each channel has 6
OPERATORS--a total of 12--which are the
basic FH voice building blocks. An operator
is essentially a sine wave oscillator that
can be used either as a modulator or as a
carrier. Furthernore, since the DX1 is an
all-digital instrument, these sine wave
oscillators function vy “"reaaing®™ the sine
wave from a digital sine wave memory, rather
than by using conventional analeg oscillator
'ircuitry, for exceptional precision anc
stability.
The six operztors in each channel can be
combinea in many ways, with different
configurations ané moaulator-to-carrier
relationships. Such operator "patterns" are
called ALGORITHIIS. The simplest form of
algorithm is a combination of two
operators~-gne a carrier and one a

Fig. 4, Parallel Carrier Fig. 5. DX1 Algorithml
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modulater. This combination is shown in
fig. 2 below.

Fig. 2. FM Sound Source Basic Algorithm
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Without any modulatiocn, an operator produces
a pure sine wave with absolutely no harmonic
content other than tihe fundamental
freguency. When modulation is applied,
however, a rather complex waveform with a
complex harmonic structure is produced (fig.
3). There are three main ways of

controlling the resultant waveform.
are:

The frequency ratioc between modulatoer and

carrier.

Hodulater cutput level.

Feedback.
The DX1 uses all three of these control
elements to create an unbelievably broaa
spectrum of natural voices.
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The actual algorithms used in the DX1 are a
little more complex than the one shown
above, Carriers may be arranged “side by
sice" as shown in fig. 4, or nany
modulators may be piled on top of one
another to create a "chain" of modulaticn.
Figures 5-=7 are examples of actual DX1
alcgorithms. 32 aifferent zlgorithm patterrs
are provided, and can be used independently
in channels A and B. The two channels can
then be mixed in any way desired to create &
range of voices unprecedented in any
electronic music synthesizer system,

Fig. 6. DXl Algorithml8 Fig,7.DX1 Algorithm30




CHAPTER 2

DX1 FEATURES AND FUNCTIONS

Despite of the fact that the DXl has a vast
number of functions, its control panel is
remarkably simple. This has been made
possible by the use of many multi-function
switches that change their function
according to the number of times they are
pressed. This system of providing many
functions with the smallest number of
switches is similar to that of using an
alphanumeric keyboard for inputting commands
on a large computer. In this section we
will briefly introduce the features and
functions of the DX1 control panel.

2-1 The 4 modes of the DX1

The DX1 has four main modes. These are
selected using the MODE selectors. Each
mode has its own set of parameters.

PLAY MODE

In this mode, voice and effect data called
can be used directly in performance.
Although there is no specific switch for
this mode, it is the basic mode selected
when the three modes described below are all
turned OFF, 1In the play mode, the
PERFORNANCE MEMORY/FUNCTION and VOICE MEHORY
buttons become the play mode voice
selectors.,

Fig. 8. DXl Control Panel

EDIT HMODE

In this mode voice date can be programmed.
Data already contained in the voice memory
can be edited and changed, or completely new
voices can be created simply by inputting
the appropriate data. The edit mode takes
priority over the play mode,

FUNCTION MODE

In this mode the many effects used during
performance can be set., Commands related to
memory contrel and the MIDI terminal are
also included in this mode. This mode takes

priority over both the play and edit modes, .

STORE MODE

In this mode data can be stored in the voice
and performance memories. Voice parameters
in the EDIT mode can be memorized in the
VOICE MEMORY, and function parameters and
VOICE MEMNORY numbers can be combined and
recorded in the PERFORHMANCE MEMORY. The
store mode takes priority over the play,
edit and function modes.,

2-2 Control Panel {fig. 8)

The DX~1 control panel has the following
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control/function groups:

1. MODE SELECTOR

2. VOICE MEMORY

3. CARTRIDGE Sw

4. CARTRIDGE SLOT

5. PERFORMANCE MEMORY/FUNCTION
6. KEY ASSIGN MODE SW

7. LCD DISPLAY

8. VOICE PARAMETER SW

9. LED DISPLAY

10. DATA ENTRY

11. WHEEL CONTROLLER/SLIDER

(1) MODE SELECTORS These selectors are used
to call the desired mode. When a mode
selector is pressed its indicator lights.

* If more than one mode selector is
pressed at one time, the indicators of
all the pressed buttons will 1light,
However, more than one mode cannot be
selected at the same time.

* The priority of the modes is given

below.
. (1 STORE/2 FUNCTION/3 EDIT/4 PLAY)
EDIT/COMPARE

This button calls the edit mode. The
compare function incorporated in this
selector permits comparison of the sound of
a voice being edited with that of the
original voice. -p2
* The voice parameter switches arranged
beneath the LED display and the
PERFORMANCE MEMORY/FUNCTION switches
are used to select the voice parameters
to be edited, and data is entered using
the DATA ENTRY section.
* The VOICE and PERFORMANCE MEMORY
selectors are locked during the edit
mode, and cannot be changed.

FUNCTION

This calls the function mode.

* The function is determined using the
PERFORMANCE MEMORY/FUNCTION switches
then data is entered using the DATA
ENTRY section.

* If the EDIT/COMPARE switch is either
off or flashing during the function
mode, different voice memory buttons
can be selected.

* Since the performance memory and
function mode buttons are integrated,
the performance memory cannot be
changed while in the function mode,

STORE

This is the mode which permits storage of
data in the various memory locations. -pP.52

* The VOICE MEMORY and/or PERFORMANCE
MEMORY/FUNCTION pcsitions are selected and
operation is performed via the DATA ENTRY
section,

* The FUNCTION switch, EDIT switch, and
VOICE MEMORY and PERFORMANCE MEMORY are
locked during the store mode, and will not
function until the store mode is disengaged,

(2) VOICE MEMORY

These are the VOICE MEMORY position
selectors. Two channels are provided, one
each for tone generators A and B, Each
channel has 32 memory positions. The bank
selectors determine which voice bank is
selected, and the voice switches determined
which voice within that bank is selected.

* When the CARTRIDGE switch is ON the
selectors select the cartridge memory.
Positions cannot be re-selected in the
edit or store modes. -p.13
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(3) CARTRIDGE SWITCHES

These switches select cartridge voices,
When pressed the VOICE MEMORY selectors
select the corresponding veices within the
cartridge.

{4) CARTRILGE SLOTS

Cartridges are inserted here. ROl
cartridges and RAM cartridges are both
inserted into the same slots.

* When VCICE ROM CARTRIDGEs are inserted,
cartridge A and B voices go to the
corresponding voice memory channels A
and B,

PERFORINANCE ROM CARTRIDGEs should be
plugged intco the A slot.

Two DX1 VOICE ROM CARTRILGEs, Two DX7
VOICE ROM CARTRIDGEs and one
PERFORMANCE MEMORY CARTRIDGE are
provided with the DX1.

VOICE ROM CARTRIDGEs incorporate 2
banks of voices which can be selected
with a switch in the cartridge.
Select the required bank before
inserting the cartriage in the slot.

The DX1 VOICE ROM CARTRIDGEs have the
same voices as the main unit on sice
I, and side II contains completely
different data. The DX7 VOICE ROH
CARTRIDGEs contain data not contained
in the DX1 internal memory on both
banks.

* RAM CARTRILGE features a memory protect
switch which prevents accidental
erasure of the datz in the RAH
CARTRIDGE. Be sure to turn memory
protect off before attempting to write
to a RAM CARTRIDGE.

*

*

*

»

{5) PERFORLANCE MEMORY/FUNCTION

* In the PLAY mode, these are the
PERFORMANCE MEMORY position selectors
which select a memorized voice number
and effect combination. 64 PERFORINANCE
MEMORY positions are provided. The
upper row selects the bank and the
lower row selects the memory position,
The performance name and voice name are
displayed on the LCD display. —p.12

* In the FUNCTION rode these are the
function parameter selectors, The
pararieter rame and data are displayed
on the LCD display. -p,.33

* In the EDIT mode the upper row 1--8
buttons and lower row 1 and 2 buttons
become the edit parameter selectors.
The parameter names and data are
displayed on the LCD display in this
case also. —~PZ7

* In the STORE mode these selectors
select the performance memory to which
the store operation is targeted, —P&2

(6) KEY ASSIGN MODE BUTTONS

These select which tone generator channel
will be playable via the keyboard. —P42

SINGLE

Only the A or B channel may be selected at a

time. In the polyphonic mode the maximum
number of notes that can be played
simultaneously is 32. 1In this case outputs
A and B both output a monaural signal
corresponding to the channel in use,

DUAL

Both channels A and B can be used
simultaneously. In the polyphonic mode the
maximum number of notes that can be played
simultaneously is 16.

SPLIT

This permits splitting the keyboard at any
point and having channels A and B applied to
the keyboard secticns above and below the
set split point. 1In the polyphonic mode the
maxirum number of output notes is 16 for
each channel.

(7) LCD (Liguid Crystal Display)

the voice name and its memory position
{number), or the performance memory
name and its memory position.

** In the EDIT mode the parameter name
and data are displayed.

** Tn the FUNCTION mode the parameter
name, the control prompts and data are
displayed.

** In the STORE mode the memory positicn
and control prompts are displayed.

*% Tn the PLAY mode this display displayi

(8) VOICE PARAMETER SWITCHES

When the EDIT mode is called voice data is
displayed on the LCD display and these
switches permit editing of the data.

* Pressing a voice parameter switch
selects the corresponding parameter,
and data is entered using the DATA
ENTRY section.

* Data can also be changed by
continuously pressing a voice
parameter switch. The data value
increases in l-step increases, and
when the maximum value is exceeded the.
dispblay begins from the lowest value
again,

(9) LED DISPLAY

This graphically displays parameter data in
the EDIT mode. A bar-graph type display
shows level informaticn,
* In the EDIT mode, parameters and data
being worked on are shown by flashing
sections on the display.

(10) DATA ENTRY

In the EDIT, FUNCTION and STORE modes, data
entry is performed at this section.

* Data can be input either by using the
slider control or +/- button. The
slider control permits broad-range data
variation, while the +/- button permits
fine data control in l-step increments.
The +/- switch also functions to turn
certain parameters ON or OFF.

* It also serves to answer YES or NO to



control prompts which appear on the LCD

display.
(11) UMDEL CONTROLLER/SLIDER
VOLUME

This is the DX1 master volume control
BALANCE

This adjusts the volume balance between
channels A and B.

PORTAMENT!

This adjusts the portamento time,
* When the FUNCTION mode PORTAMENTO PEDAL
& KNOD ASSIGN is OFF, portamento will
not function. —pP3$

PITCH

This is the pitch bend wheel,
* This will not function when the
FUNCTION moae PITCH BEND RANGE parcmeter
. is set to 0. —P3F
HODULATION

This controls LFO modulation. That is, the
depth of vibrato, tremolo and wow effects.

* WVhen the FUNCTIO!N mode MOD WEEEL ASSIGH
is set to EBC (EG BIAS CONTROL) this
functions as a volume or brilliance
contrel. —-P38

* Hodulaticn will not function when the
EDIT mode AMPLITUDE MODULATION SENS.
parameter is set to 0, and the PITCH
FMODULATION SENS. parameter is set to 0.,~P27

* This will not function when the
FUNCTION meode MOD WHEEL SENSITIVITY
parameter is set to 0 or when the HNOD
WHEEL ASSIGNs are all OFF. —pP38

2-3 Connection Terminals

The following types of connection terminals

‘re provided:

1. AUDIO QUTPUT
2. CONTROL CONHECTOR
3. HIDI CONNECTOR
Please connect the power cord, amplifier,

peripheral equipment and accessories
correctly, as shown ir the illustraticn.

The cennector terminals are provided in twe
locations: on the rear panel (fig. %9a), and
to the lower left of the keyboard (fig. 9b).

(1) AUDIO QUTPUT
OUTPUT (fig. 25a)
Audio outputs A, B and P are provided, BRoth
unbalanced phone jack and balanced XLR type
connectors are provided for each output, for

a total of 6 audio output connectors.

A

This is the output for tone generator

output channel A (memory A). However,
when the KEY ASSIGH IODE is set to
single, either channel A or B,
whichever is in use, will be
simultanecusly output from this jack.

B

This is the output for tone generator
output channel B (memory B). However,
when the KEY ASSIGHN !ODE is set to
single, either channel A or B,
whichever is in use, will be
simultaneously output from this jack.

P (PROGRAM)

This cutput provides a monaural mix of
channels A and B, It is normally ON.
The FUNCTION mode PROGRAM OUTPUT ASSIGH
function can be used to independently
turn channels A and B on or off as
required for this output. -r3?

* The unbalanced phone jack outputs are
for connection to reproduction
equipment with unbalanced type inputs.
In order to appreciate the extremely
broad dynamic range of the DX1 we
recommend the use of a high-performance
Keyboard amplifier or integrated PA
amplifier/speaker system.

* The balanced XLR type connectors are
intended mainly for use in professional
applicaticns where noise must be kept
to an absolute minimum. These
terrinals should be used in sound
reinforcement and recording situations.

* The output level at outputs A, B and P
is controlled by the FUNCTION mode
OUTPUT LEVEL ATTEKUATE parameter. If
the OUTPUT LEVEL ATTENUATE parameter is
set to 0, no sound will be output.

PHONES (fig. 9b)

This jack accepts virtually any standard
pair of headphones. It outputs a mono mix
of the channel A and B signals.

PHONE VOLUME (fig. 9b)

This controls the level of the headphones.
The PHONES volume control controls headphone
volume independently from the main veolume
slider control.

{2) CONTROL COHMECTORS
VOLUME (fig. 9a}

This connector pgerrnits foot contrcl of
volume level. An FC-3A foot controller can
be connected here.
* In this case the volume slider control
shoulé be set to its maxinum setting,.

INODULATION (fig. 9a)

This connector perrits fcot control of the
depth of LFO modulation (vibrato, tremolo,
wow) and EG bias (volume, brilliance). An
FC-3A foot controller can be connected here.
* The foot controller will not function



if the EDIT mode AlPL. HODULATICL anu if the FUNCTIOU mode BRTH COXT.

PITCH [IQDULATION SEHS, paranmeters are SEUSITIVITY parameter 1s set to 0 ana

set to 0. —pP27 the BRTI COCiiT, ASSIGlLis are all OFF. —PR39
* The foot controller will not functicen

if the FULCTIOL mode FCOT COHYT (3) NIDI COWNECTOR (fig. 9a)

SENSITIVITY paraneter is set to Q0 ana

the FOOT CONT ASSIGlis ate all OFF. —p3 IDI stanos for liusical Instrument Digital

Interface. This interface permits

SUSTAIN (fig. 9a) transmission and reception of digital data

This permits OI/CFF contrcl cf the sustairn for control purposes. The HICT terminal can
function by connecting an FC-4 or FC-5 be connected to the YAMHAHA KX1 REIIOTE
footswitch, KEYBOARD, any other keyboarc with & iiICI
* The footswitch will not functicn if the terminal, or a personal computer system. A
FUNCTIQ! moae SUSTAIN PEDAL ASSIGH is [IICI cable must be used, —P6VP72
off. -P37

In
PORTANENTO (fig. Sa) ) ] .
This is an input terminal which receives

This connector permits connection of an FC-4 data from another instrument or computer.
or FC-5 fcotswitch to turr the portamento The KX1 REIOTE KEYBOARD is also connected
effect O or OFF, here.
* The footswitch will not functicn if the
FUNCTION mode PORTAMENTO TIilE parameter ouT
is set to 0, or the PLDAL ASSIGU o ‘ .
paraneter is turned CFF. -—R37 This is tne output for the DX1 digital
. control signals. The DX1 can be used tc
BREATE COMNTROLLER {fig. 9b) control other instruments, or EXl veice or .
- performance data can be read into an
A BC-l1 breath controller can be connectec exterrel computer,
here for breath contrcl of LFO modulaticn or
EG bias. THRU
* The breath contrcller will not function )
if the EDIT mode AMPLITUDE HMODULATION This outputs tine samc cate as received &t
and PITCH [IODULATION SENS. parameters the II terminals, permitting chaining of
are set to 0. -P27 more than two instrurents, computerc,
* The breath controller will not function sequencers or other iIDI eguipment.

Fig. 9. Connection Terminals

a. Rear Panel Foot Controller Footswitch
FC-3A FC-4, FC-5

Audio > >

Regeneration Unit VOLUME MODULATION SUSTAIN  PORTAMENTO
(unbalanced [ —— 1 J l
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il

E@]
- ) ik
reeeces YAMAHA
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L |

T
PA Recording MIDI Connector :
Unit Power Cable Power Switch

{balanced input)

b.Control Panel
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Phones Volume

Breath Controller
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CHAPTER 3

PLAY mode/PERFORMANCE MEMORY

In the PLAY mode, data already in the memory
is used for performance. In this section
we'll describe how to call out the required
voice for performance, and how memory
positions can be changed without altering
the voice or performance data.

3-1 PERFORMANCE MEMORY & VOICE MEMORY

What is PERFORMANCE MEMORY?

In the DXl the two channels of internal
VOICE MEINORY or external cartridge VOICE
EMORY are combined with the FUNCTION mode

#fects to form the complete performance

oices. The PERFORMANCE MEMORY is a memory
in which the VOICE HMEHORY numbers are
combined with effects and stored. Channel
A/B combinations and the addition of effects
can be freely set up and stored in the
PERFORMANCE MEMORY. In the PLAY mode
complete voices can be easily selected using
the PERFORMANCE MEMORY switches. -p72

* When the DX1 is initially shipped, its
PERFORMANCE MEMORY contains 64
combinations pre-programmed at the
Yamaha factory, permitting immediate
performance when the instrument is
received, The PERFORKANCE MEMORY
banks 1--4 hold the internal voice
memory, and banks 5--8 select the DX1
VOICE ROM cartridge side II memory.

* Voice and effect combinations are
stored in the PERFORMANCE MEMORY as a
number. The actual voice data (the
EDIT mode parameters) are not
memorized.

* The internal RAM (Random Access Hemory)
VOICE MEMORY can be used to store all
EDIT mode parameters. When the
instrument is initially shlpped, the
VOICE MEMORY contains 32 veoices in
each channel, A and B, for a total of
64 voices.

* The 5 ROM (Read Only Memory) cartridges
provided contain original Yamaha
voices and effect data.

The two DX1 VOICE ROM CARTRIDGEs each
contain 64 voices for a total of 128
voices. Each cartridge has two sicdes:
I and II. The I/II switch is used to
select the desired side. Side I
contains the same voices as are
initially stored in the instrument's
internal memory, and side II contains
different voices. Be sure toc switch
to the desired side before plugging a
cartridge into the DX1, -~A13

* The two DX7 VOICE ROM CARTRIDGESs
provided alsc contain 64 voices each
for a total of 128 voices.

* The PERFORLANCE ROM CARTRIDGE contains
the same 64 effect "settings" as the

*

H

DXl internal PERFORMANCE MEMORY. When
this cartridge is inserted into the
DX1l, the data it contains is called
into the internal memory, combined
with the desired voice data and used
for performance,

* Up to 32 original voices {voice
parameters) or 64 original effects
(function parameters) can be stored in
the RAM cartridges., When a RAM
cartridge is plugged into the DX1,
original data can be freely called
from it.

* The RAM cartridges are initially
shipped set up with the VOICE MEMORY
(voice parameter) format. To use the
RAM cartridge for PERFORMANCE MEMORY
storage (function parameters), use the
FUNCTION mode CHANGE CART. FORMAT -P.45
function.

The BUFFER

* The buffer is a special separate memory
into which DX1 data is called from
memory for performance or editing. A
buffer is provided for the PERFORMANCE
HMEMORY and the VOICE MEMORY. When a
memory number is selected, the data
corresponding to that memory number is
read into the buffer (fig. 10).

* In the PLAY mode data read into the
VOICE EDIT BUFFER and PERFORMANCE EDIT
BUFFER is used as is for performance,

* In the EDIT mode VOICE MEMORY data is
read into the VOICE EDIT BUFFER for

editing,
Fig.10. Buffer Circuitry
YOICE MEMORY
BANK 1-4 x |Calling EDIT
VOICE 1-8 BUFFER PERFORMANCE
x 2ch sent MEMORY
to memory. 1-g
BANK 1-8 x
FUNCTION Calling VOICE 1-8
BUFFER sent to
MEMOLY .
Store Data Alteration
Performance
8:”'\—-\IDII:[ MEM(}R'{;;l
m P —od B od —
Ec aﬁ Salect— B E~
4 } BANK 1- e
VOICE 1 PERF ORMANCE Ee
Select A ch BANK & VOICES
1-VOICE 1 oinanon




* In the FUNCTION mode PERFORLANCE MEMORY
effect data is read into the
PERFORMANCE EDIT BUFFER for editing.

* In the STORE mode, data in the VOICE
EDIT BUFFER or PERFORLKANCE EDIT BUFFER
is stored or copied into the VOICE
MEMORY or PERFORKANCE MEMORY,

* In the DX1 the memory backup system
also provides backup power to the
buffer data. When the DX1 power is
turned QOFF, the basic data which was
being used at the time is held in
memory, and is available immediately
power is turned back on,

3-2 Calling Memory Data

(1) Calling the DX1 PERFORMANCE MEMORY (fig.
11)

With the PERFORMANCE MEMORY it is possible
to call out voice data and effect data

simul taneously., At the same time the effect
data is called intoc the PERFORMANCE EDIT
BUFFER, the selected voice number cata is
called into the VOICE EDIT BUFFER.

{a) Turn all FNODE selectors (EDIT,
FUNCTION, STORE} OFF.

* It does not matter if the EDIT switch
is flashing at this time.

{b) Insert two VOICE HMEMORY CARTRIDGES
into the DXl.

(c) Using the upper row of 8 bank
selectors in the PERFORMANCE
MEMORY/FUNCTION section, select the
desired bank number, and select the
desired voice + effect with the lower
row of 8 buttons. In this way a total
sound, incorporating the voice data
and effects, is called.

* As shipped, banks 1--4 contain the
internal DX1 VOICE MEMCRY, and banks
5--8 contain the cartridge voice data.

(d} The LCD display displays the
performance name as "PERFORMAMNCE
MEMORY #1-1 **XXXX**", or the voice
name as "INT Al-1 YYYY POLY SRC=0 INT
Bl-1 22%2%Z POLY SRC=0".

* The "#1-1" in the performance name
display is the memory number, and XXXX
is the performance name (fig. 12).

* In the voice name display the upper and
lower rows display the channel A and B
volice names, respectively, "INT Al-1"
and "INT Bl-1" are the memory numbers,
while "YYYY" and "ZZ2ZZ" are the voice
names. The data following "POLY" are

Fig. 11. Calling Internal Performance Memory

(C) PUAFHIAAR £ MER Y T 1 RE TON
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function parameters that need to be
checked for performance (fig. 13).-—rP35

* The voice name and performance name
display can be switched by pressing
the bank selectors.

* When the KEY ASSIGN MODE is set to
SINGLE, the voice name displayed is
either that of channel A or B
depending on which is in use.

* If a PERFORMANCE MEMORY CARTRIDGE (i.e.
a cartridge formatted for PERFORHANCE
MEMORY) is inserted in the DX1,
selecting banks 5--8 results in a
momentary "**ERROR** Cartridge format
conflict!"™ message, and the voice
data will be called from the internal
VOICE MEMORY, banks 1--4, 1In this
case go back to step (b) above and
repeat the process correctly.

Fig. 12, Method of Indicating Performance Name

Memory‘Number

FERFORMAHCE MEMG
B g

L
Performance Name .

Fig. 13, Method or Indicating Voice Name

Memory .
Number Voice Name Function Data
" ry

A

b b d
] [EOLY
o F. l:l L |,|,|

(2) Calling the internal VQICE MEMORY (fig.
14)

In the PLAY mode it is possible to use the
DX1 VOICE MEMORY switches to directly call
VOICE MEMORY data into the VOICE EDIT BUFFER
without calling a PERFORMANCE MEMORY (in
which the voice number is combined with
effect data) and add effects as required
while playing.

{(a) Turn all MODE selectors OFF,

(b} Use the bank select switches in the
VOICE MEMORY switch group to select
the desired banks for channels A and

Bl

* If the KEY ASSIGHN MNODE is set to SINGL’
then only channel A or channel B,
whichever is in use, needs to be set.

(c) Then, using the VOICE MEMORY voice
switches, select the desired voice
number. This causes the selected
VOICE MEMORY data to be called into
the VOICE EDIT BUFFER.

0 ]

IL FIXRMAHLE N[HHF\: 111 { (d)DiSplays Change in VOice ] L ]
o ey and performance names

when lighted bank switch 1ﬂﬂPlace cartridges
- 18 pressed,

in cartrldge
slot.
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1 (c)Select desired bank,

switch.
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(a)Mode selectors
g {edit, function, store)
performance, and voice all off.
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-+—(when using

ROM cartridge).



* The selected PERFORMANCE HEMORY data
will be effective with the voice data
called until the FUNCTION mode is used
to reset the perforance memory data.

(d) The voice name display consists of
the name of the voice called. The
"INT" portion of the display indicates
that the internal memory is selected.

* The performance name will not change
even if the VOICE MEMORY buttons are
pressed,

(3) Calling a cartridge VOICE MEMORY

It is also possible to use the DXl VOICE
MEMORY switches to directly call VOICE
MEMORY CARTRIDGE data into the VOICE EDIT
BUFFER for performance. In particular this
process is suited for calling voice data
from the DX7 VOICE ROM CARTRIDGEs.

(a) Turn all MODE selectors OFF,

{b) In the case of a ROM cartridge set
the cartrdge bank selector switch
before inserting the cartridge.

{c) Insert the cartridge into the
cartridge slot.

(d) Press the CARTRIDGE switch to
initialize the cartridge access mode.

* If the CARTRIDGE switch is pressed
without inserting a cartridge the LCD
display will show "**ERROR** Cartridge
not ready!"™. 1In this case go back to
step (¢) and properly insert the
cartridge,

* If a PERFORMANCE MEMORY CARTRIDGE (a
cartridge formatted for PERFORMANCE
MEMORY) is inserted, the "**ERROR**
Cartridge format conflict!" message
will be displayed. In this case the
data originally in the buffer will not

Fig. 14, Calling Main Unit Voice Memory
(b)Specify bank

number. (c)Specify voice number.

WLACE RALMOHT
it st

be affected., Go back to step (¢) and
insert the correct cartridge.

{(e) Using the VOICE MEMORY BANK switches
select the desired bank.

* If the KEY ASSIGHN MODE switch is set to
SINGLE, then only channel A or B,
whichever is in use, needs to be set.

(f) Using the VOICE MEMORY voice switches
select the desired voice number. This
causes the selected cartridge voice
number to be called into the VOICE
EDIT BUFFER ready for performance,

* The effects are set up according to the
currently selected PERFORMANCE MEMORY
unless the FUNCTION mode is used to
reset the PERFORMANCE MEMORY
parameters.

(g) The voice name display displays the
name of the veoice called from the
catridge.

* The "EXT" portion of the display
indicates that the external cartridge
memory is being used.

(4) Calling a cartridge PERFORMANCE MEMORY
(fig. 16}

It is possible to call PERFORMANCE MEMORY
CARTRIDGE data into the PERFORMANCE EDIT
BUFFER and call internal VOICE MEMORY data
into the VOICE EDIT BUFFER, combining the
two for performance.

* The method for calling data from
PERFORMANCE MEMORY CARTRIDGE is
different from that for calling data
from a VOICE MEMORY CARTRIDGE, so care
should be taken to follow the correct
procedure.

{(a) Turn all LKODE selectors (EDIT,
FUNCTION, STORE) OFF.

the
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{b) Insert the PERFORNANCE MEMORY
CARTRIDGE into cartridge slot A.

* The cartridge B slot cannot be used.

* If the PERFORMANCE HEMORY CARTRIDGE is
inserted into the B slot, the
"**ERROR** Cartridge not ready!"
message will be displayed, when the
following operations are performed.

(c) Press CARTRIDGE switch A while
holding down any one of the
PERFORNMANCE MEMORY/FUNCTION section
buttons, This initiates acces to the
PERFORMANCE MEMORY CARTRIDGE.,

* When the PERFORMANCE MEMORY CARTRIDGE
has been accessed, the last section of
the upper row of the performance name
display will read "<<CARTRIDGE>»>".

* If a PERFORMANCE MEMORY switch is not
held, or it is released before the
CARTRIDGE button is pressed, or a
VOICE MEMORY CARTRIDGE is inserted
instead ¢of a PERFORMANCE MEMORY
CARTRIDGE, the "**ERRROR** Cartricge
format conflict!™ message will be
displayed, and the desired data will
not be read.

(d) Then by using the PERFORMANCE HMEMORY
bank and PERFORMANCE & VOICE switches,
the desired effect data can be called
into the PERFORMANCE EDIT ?UFFER.

* Only cartridge data which is called
into the PERFORMANCE EDIT BUFFER can
be used. Once the cartridge is
removed from the cartridge slot, all
other PERFORIMANCE IHEMORY positions
other than the one that was called
into the PERFORMANCE EDIT BUFFER can
no longer be used. Further, if the
CARTRIDGE switch is turned GFF then
the internal PERFORMANCE MEMORY will
be called into the PERFORMAMNCE EDIT
BUFFER and the cartridge data will be
lost.

* Tf the effect data in the PERFORMANCE
EDIT BUFFER needs to be saved, use the
store performance function, —ps3

* In order to use all the PERFORMANCE
MEMORY CARTRIDGE data in the internal
memory, use the load function. —pP46

* Since the PERFORMANCE ROM CARTRIDGE
supplied with the unit contains the
same data as the internal PERFORMANCE
MEMORY at the time of shipping, only

CARTRIDGE cannot be inserted, the
interral VOICE HMEMORY data is
automatically used.

{e) The performance name and voice hcme
are displayed on the LCD display each
time the bank switches are pressed.
The performance name display is
"PERFORNANCE MEMORY #1-1 <<CARTRIDGE>>
**Xxxx**".

* When the supplied PERFORINANCL MEMORY
ROM cartridge is used and one of the
banks 5--8 is selected, "Cartridge
format conflict!®™ will be displayed
mementarily before the performance
name. As for the voice name, the
lower display row will read "**ERROR**
Cartridge not ready!". This indicates
that banks 5--8 are set up to use the
VOICE MEMORY CARTRIDGE data.

* When it is necessary to change the
interrnal VOICE MEMORY data use the
VOICE MEMORY and bank switches to
select the desired voice data.

* Internal PERFORMANCE MEMORY data cannot
be called during PERFORMANCE HMEMORY
CARTRIDGE access., The cartridge
switch must be turned OFF in order to
call the internal PERFORMANCE MEMORY.

* If the PERFORMANCE MEMORY CARTRIDGE is
removed while it is being accessed,
and the internal PERFORMAHCE MEMORY is
selected, an error will result and
data may be lost.

3-3 STORE/MOVING MEMORY

The DXl permits changing the positions of
the PERFORMANCE MEMORY and VOICE MEMORY,

The combined preset voices in channels A and
B can be selected and re-stored in the
PERFORMANCE MEMORY as required,

* The memory protect function is
automatically turred on when the DX1
power is turned on in order to prevent
accidental erasure of the internal
memory. The memory protect function
must be turned OFF in order to change
locations of either the PERFORMANCE or
VOICE MEMORY. .

* When PERFORIIANCE or VOICE HMEIMORY is
moved to a new position, the data that
was originally in that position is

banks 1--4 can be used. VOICE HEMORY erased. The position from which the
CARTRIDGE data is set for banks 5--8, data has been moved, however, still
however, since a VQICE HEHMORY contains the original data. To
Fig. 16. Calling Cartridge Performance Memory
{e)
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prevent the loss of voice data, be
sure to save important voices in an
external RAM cartridge. —p45

(1) Moving Internal PERFORMANCE MEMORY Data
(Fig. 17)

(2} In order to turn OFF the memory
protect function, press the FUNCTION
switch to enter the FUNCTION mode,

{b) Press button 6 in the lower row of
the PERFORMANCE MEMORY/FUNCTION group,
using the memory management function
to call the PROTECT MEMORY WRITE
function.

(c) The LCD display will show "Internal
memory write protect ON". Press the
DATA ENTRY section NO switch, and the
display will read "Internal memory
write protect OFF", indicating that
the write protect function has been
turned OFF. Then exit the FUNCTION
mode and return to the PLAY mode.

(d) Select the PERFORMANCE MEMORY
position to which you wish to move the
data.

(e} Select the desired A/B channel VOICE
MEMORY combination.

(f£) Use the STORE switch to switch to the
STORE mode. When this is done, the
"STORE ALL FROM >> CURRENT EDITING TO
>> CURRENT SELECTED" message will be
displayed.

* The STORE ALL mode permits simultaneous
writing to all the internal
PERFORMANCE MEMORY and VOICE MEMORY
positions. —P&2

(g) Press the DATA ENTRY section YES
switch to begin the store operation,
The data combination selected is
automatically stored in the
PERFORMANCE MEMORY,

Fig.17. Shifting

* If the memory protect function has not
been turned off prior to the above
operations, the "**ERROR**
W-protected” message will be
displayed, and store will not be
possible., 1In this case go back to
step (a).

(2) Moving VOICE MEMORY Data (fig. 18)

(a) Switch to the FUNCTION mode in order
to turn off the memory protect
function,

(b) Call the PROTECT MEMORY WRITE
function.

(c) After pressing the DATA ENTRY section
NG button, return to the PLAY mode.
(d) In order to move voices between the

internal memory and a cartridge
memory, or to¢ change voice positions
within a cartridge, make sure the
appropriate cartridge is inserted in
the cartridge slot,

* To move voices from the cartridge to
the internal memory (single load)
press the CARTRIDGE switch.

* To move voices from the internal memory
to a RAM cartridge (single save) make
sure the cartridge memory protect
switch is OFF, that the cartridge is
properly inserted, and that the
CARTRIDGE switch is not pressed.

* To change the position of voices within
& RAHM cartridge, make sure the
cartridge memory protect switch is
OFF, the cartridge is properly
inserted and the CARTRIDGE switch is
pressead,

* It is not possible to store within a
ROM cartridge,

* A RAM cartridge formatted for VOICE
MEMORY (=00} must be used to store

and Combining Internal Performance Memory Data
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voice data. A cartridge formatted for displayed after the CARTRIDGE switch

performance data (=01) cannot be used. is pressed.

{e) Using the VOICE MEMORY switches (i) Press the data entry YES key to begin
select the voice that you wish to the actual store operation. This
change the position of. completes the voice move process.

{f) Switch to the STORE mode, and in
answer to the LCD display prompt, {3) MOVING PERFORMANCE MEMORY (fig. 19)
press the DATA ENTRY section NO
button. (a) Enter the FUNCTION mode in order to

(g) The display will read "STORE VOQICE turn off the memory protect function.
FROM >> INT Al-1 XXXX TO >> INT Al-l (b) Call the PROTECT MEMORY WRITE
XXXX", indicating that VOICE MEMORY function,.
position change is now possible. {c) Press the DATA ENTRY NO key then

* The store voice function works only to return to the PLAY mode.
store VOICE MEMORY data. -—P8&2 (d) To move data between the internal

*On the display, the "INT Al-1" is VOICE memory and cartridge memory, or within
MEMORY position and "XXXX" is the a cartridge, insert the appropriate
voice name. PERFORMANCE MEMORY CARTRIDGE into

* Using the STORE VOICE function it is cartridge slot A, .
possible to store voices in only one * In order to move data from a cartridge
channel at a time. In order to change into the internal memory (single load)
positions in both channels A and B, go press CARTRIDGE switch A while holding
back to step (d) after storing cne down the appropriate PERFORMANCE
channel and repeat the procedure for MEMORY/FUNCTION switch. This
the other channel. initiates cartridge access, If the

(h) After using the VOICE MEMORY bank and PERFORMANCE MEMORY/FUNCTION switch is.
voice switches to set the position teo not pressed or it is released before
which you wish to move a voice, the the CARTRIDGE switch is pressed, the
data following the "TO" portion of the DX1 expects a VOICE MEMORY CARTRIDGE
display will show the selected operation and an error results. 1In
position, this case the LCD display will read

* To move data from a cartridge to the "**ERROR** Cartridge format
internal memory (single load) turn off conflict!".
cartridge access using the CARTRIDGE * To move data from the internal memory
switch before selecting the position to an external RAM cartridge (single
in the internal memory to which the save) turn the catridge memory protect
data is to be moved. switch OFF, insert the cartridge into

* To move data from the internal memory its slot, and make sure the CARTRIDGE
to a RAM cartridge (single save) turn switch is off.
on cartridge access using the * To move data within a RAM cartridge,
CARTRIDGE switch before selecting the turn the cartridge memory protect
position in the cartridge to which the switch OFF, insert the cartridge, then
data is to be moved, press CARTRIDGE switch A while holding

* If a PERFORMANCE MEMORY CARTRILDGE is the appropriate PERFORMANCE
inserted, the "**ERROR** Cartridge MEMORY/FUNCTION switch to initiate
format conflict!™ message will be cartridge access. If the PERFORHMANCE

Fig. 18. Moving the Voice Memory
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MEMORY/FUNCTION switch is not pressed,
or it is released before the CARTRIDGE
switch is pressed, the DX1 expects a
VOICE MEMORY CARTRIDGE access
operation, resultig in an error, 1In
this case the LCD display will read
"**ERROR** Cartridge format
conflict!”,

* If the cartridge is inserted into
cartridge slot B, the LCD diplay will
read "**ERROR** Cartridge not ready!".

* The "**ERROR*** Cartridge format
conflict!”™ message will also appear
if a cartridge which has been
formatted for VOICE HEMORY ({=00) is
inserted instead of one formatted for
PERFORMANCE MEMORY,

(e) Use the PERFORMANCE MEMORY/FUNCTION
switches to select the voice you wish
to move,

(f) Switch to the STORE mode.

(g} Press DATA ENTRY NQ button twice.

(h) The display will now read "STORE
PERFORMANCE FROM >> CURRENT XXXX TO >>
INT Pl-1 XXXX", indicating that it is
now possible to change PERFORMANCE
MEMORY position,

* The STORE PERFORMANCE function can only
be used to store PERFORMANCE MEMORY
data. —r.53

* The "INT P1-1" portion of the display
indicates the PERFORMANCE MEMORY
position, and "XXXX" is the
performance name.

(i) Using the PERFORMANCE MEMORY/FUNCTION
switches, select the position to which
you wish to move the data, The
selected position will be displayed on
the LCD display following the "TO"

portion.

* To move data from a cartridge to the
internal memory (single load) turn off
cartridge access using the CARTRIDGE
switch and select the position to
which you wish to move the data.

* To move data from the internal memory
to an external RAM cartridge press the
CARTRIDGE switch to enable access from
the internal memory to the cartridge,
and select the position to which you
wish to move the data.

* When attempting to move internal data
to a RAM cartridge, if a cartridge
formtted for VOICE MEMORY (=00) is
inserted instead of one formatted for
PERFORMANCE MEMORY (=01) the
"**ERROR** Cartridge format conflict!”
message will be displayed when the
CARTRIDGE switch is pressed. Be sure
to use a cartridge which has been
formated for PERFORMANCE MEMORY
(format 01) using the FUNCTION mode
CHANGE CART. FORMAT functicn, -—P.4§

(j) Press the DATA ENTRY section YES
button to begin the store operation.
This completes the memory move
process.

* If the memory protect functicn is not
turned off prior to the above
operations, the "**ERROR**
W-protected!™ message will be
displayed. In this case go back to
step {a) and repeat the procedure.

* When moving internal data to a
cartridge, or when moving data within
a cartridge, be sure to turn the
cartridge memory protect switch back
ON after the operation.

®
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CHAPTER 4

EDIT mode/VOICE PARAMETERS

In the EDIT mode, the VOICE MEMORY voice
parameter data can be read intc the VOICE
EDIT BUFFER and edited. The vast number of
parameters that can be edited permits
extremely broad-ranging voice creation.
After editing, the new data can be re-stored
in the VOICE MEMORY,

4-1 The EDIT mode

{1) The EDIT process

In the EDIT mode, the many voice parameters
in the VOICE MEMORY are read into a buffer
and edited. Since the DX1 PERFORMANCE HEMORY
settings are a part of the voice created, the
PERFORMANCE MEMORY will also be involved in
the editing process., The following two
variations on the editing process are
possible:

{I) The VOICE MEMORY for a specific voice
is altered without changing the PERFORMANCE
MEMORY,

(II) Both the edited VOICE MEMORY and
PERFORMANCE MEMORY are re-stored as a new
voice,

* I:

Editing the VOICE MEMORY without changing
the PERFORMANCE MEMORY.

EDIT target selection = PERFORMANCE MEMORY
selection =

Switch to EDIT mode =

Set data =

Store EDIT data = replace VOICE MEMORY,

* II:

Re-storing both the edited VOICE MEMORY
and the PERFORMANCE MEMORY as a new
voice,

EDIT target selection =
selection =

Switch to EDIT mode =

Set data =

Store EDIT data = Set new VOICE MEMORY and
PERFORMANCE MEMORY.

VOICE MEMQRY

(2) EDIT mode selection/Loading the buffer

* I
(fig. 20)

PERFORMANCE MEMORY selection

This is for the case in which the VOICE
MEMORY data is edited and re-stored while the
PERFORMANCE MEMORY is left unchanged,

{a) Turn all mode selectors (EDIT,
FUNCTION, STCRE) QFF,

* It does not matter if the EDIT switch is
flashing.

* To edit RAM CARTRIDGE VOICEs, first turn
the cartridge memory protect OFF, then
insert the cartricdge into the cartridge
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slot.

* After editing data from a ROM cartridge,
the new voice can not be written back
into the same cartridge.

(b) Select the PERFORMANCE MEMORY position
to be edited.

* The PERFORMANCE MEMORY can not be
re-selected once the EDIT mode is
entered.,

* II: VOICE MEMORY selection (fig. 21)

This is for the case in which both the

edited VOICE MEMORY and PERFORMANCE MEMORY
are re-stored as a new voice,

(a) Turn all mode selectors (EDIT, .
FUNCTION, STORE) QFF,

*It does not matter if the EDIT switch is
flashing.

* To edit ROM cartridge voice data, first
set the switch on the cartridge to the
appropriate bank, insert the cartridge
in the cartridge slot and press the
CARTRIDGE switch.

* To edit RAM cartridge voice data and
store the results in the same
cartridge, first turn the cartridge
MENORY PROTECT switch OFF, insert the
cartridge into the cartridge slot, then
press the CARTRIDGE switch.

* To edit RAM cartridge voice data and
store the results in the internal
memory, insert the cartridge into the
cartridge slot with the MEMORY PROTECT
switch ON, then press the CARTRIDGE
switch.

* If a PERFORMANCE MEMORY CARTRIDGE is
inserted, the error message "**ERROR**
Cartridge format conflict™ will be
displayed when the CARTRIDGE switch is.
pressed.

(b} Select the VOICE MEMORY to be edited.

* The selected VOICE MEMORY can not be
changed once the EDIT mode has been

entered.
Fig. 20. Selecting Performance Memory
- dupane EuNCTION 51ORE BANK = laed
(b)Select
position TQA’E?JST
to be PEREOAMRANCE o~
editedl & VOICES
(a)Mode selectors S 1o
all off,
Fig. 21. Selecting Voice Memory S
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(3) Switching to the EDIT mode and Entering
Data (Fig. 22)

{c) Enter the EDIT mode using the
EDIT/COMPARE switch. This makes it
possible to alter the data in the EDIT
BUFFER,

The VOICE HEMORY channel will
automatically be selected, and the
target EDIT voice indicator will flash.
* If the KEY ASSIGH HODE switch is set to
DUAL, sound will be output from both
channels A and B, 1In order to monitcr
only the target EDIT voice, set the
BALANCE slide control all the way to
the corresponcing channel.

The LED and LCD displays display the
data for the target voice.

* The leftmost operator select switch
determines which individual operator
data is displayed.

* The LED display displays the datz for
the parameter shown below it.

* The LCD display shows the data of

parameter selected by the PERFORMANCE

MEMORY/FUNCTION switch.

Select the parameter to be edited
using the row of voice parameter
switches below the LED display, or the
PERFORHALICE MEMORY/FUNCTION switches.
* The voice parameter switches include

most of the FIY tone generator and
operator functions that are essential
for voice creation. -P21

* The PERFORMANCE HEMORY/FUNCTIOH switches
include LFO mcdulation-related effects
that affect all operators
simultaneoulsy., -~p27

* Envelcpe generator voice parameter Kl is
automatically selected. Simply press
the appropriate switch to select
another parameter.

{(g) Set the desired data value using the
DATA ENTRY section.

* Data can also be set by continuocusly
pressing the selected (£lashing)

(d)

(e)

(f)

.Fig. 22, Switching to Edit Mode and Entering Data
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PARAMETER switch.

* Use the COMPARE switch to compare the
sound of the edited data with the sound
of the original data. -p2s

(h) To set the parzmeters for each
operator, use the QOPERATOR SELECT
switches to select the operator to be
worked on, -p2r

* Using the OPERATOR CMN/OFF switches it is
possible to concentrate on a single
operator, permitting extremely fine
sound control. -—pP.22

(i) After editing on one channel has been
completed, switch over to the other
channel and perform any necessary
editing on that channel. Either
channel can be selected by pressing a
bank or voice switch of the channel you
wish to select.

* Also set the balance slicer all the way
to the appropriate channel.

(4) Storing Edit Data
In order to store edit datz, a store

operation must be performed. Two processes
are possikble: (I) Storing data without

" changing the memory position, and (II),

storing data in a new VOICE HEHORY or
PERFORMANCE IMEMNORY position.

* Each time power to the DX1 is turned on,
the internal memory protect system is
activated in order to prevent
accidental memory erasure. This
function must be turned off in order to
perform a store operation.

* When a store operation is performed,
data originally in the memory to which
the store is performed will ke erased.
Data which needs to be saved should
therefore be stored in an external RAN
cartridge, -P4e5

* In order to store edit data on zan
external cartridge, a cartridge
formatted for VOICE iLIORY storage must
be used. A catridge formtted for
PERFORHMAIICE HEHORY cannot be used.

(e} LED display

FNVEE ORI GEREAT Uk

CIni

Parameter switch

i s s

ISPALE

EUIT MODE
L

FOowaveform zelect

SLFLG
SIHE

voice by pressing the voice or
bank switch to change channel.
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* I; Replacing an Original VOICE [MENORY
(fEig. 23)

In order to re-store edited data in the
original memory location, use-the STORE ALL
function (the VOICE HE!NORY and PERFORKANCE
MEMORY are simultaneoulsy re=-stored in their
original locaticns),.

* Using the STORE ALL function it is
not possible to move data to another
memory location, move data from one
channel to another, or move datz from
the internal memory to an external
cartridge.

* The STORE ALL functicn makes it possible
to store internal VOICE !EMORY data
back into the same interral memory
location, or to store cartridge memory
data back into the same cartridge
menory location, -—PS3

(j) In orcer to defeat the memory protect
function, switch to the FUNCTION mode.

(k) Call the protect memory write
function.

(1) When the LCD display reads "Interral
memory write protect ON", press the
DATA ENTRY NO key, causing the display
to read "Internal memory write protect
OFF". This defeats the memory protect
function.

* If you attempt & store operation with
the memory write protect function ON,
the "**ERROR** lW-protected!™ message
will be displayed and storing will not
be possible,

* The STORE VOICE function can be used if
PERFORMANCE MEMORY data has not been
changed,

(m) If the store switch is used to enter
the STORE mode, the "STORE ALL FROHM >>
CURRENT EDITING TO >> CURRENT SELECTED"
message will be displayed. With the
STORE ALL functicn the store position
selection process is greatly shortened.

(n) Press the DATA ENTRY YES button to
begin the store operation.

* Both channels A and B cannot be stored
at the same time. The store operation
must be performed on one channel at a
time.

* After the store operaticn be sure to
turn the VOICE MEMORY or RAlN cartridge
memory protect function back on.

Fig. 23. Replacing Original Voice Memory.
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* II: Storing in a Hew VOICE HENORY or
PERFORUANCE MEMORY (fig. 24)

In order to store in a new VOICE HEIMORY or
PERFORIANCE [MEMORY positicn, the STORE VOICE
function (the store function which permits
moving VOICE MENORY data to a new memory
location) is used. 1In addition the STORE
PERFORIALICE function rniust be used. The ST0RE
PERFORMANCE function is the function which
permits moving PERFORMAMNCE MEMORY data to a
new mencry location,

* To store to a new positicn in a RAN
cartridge, or to store from a ROH or
RAM cartridge to the internal memory
{(single locad) insert the cartridge into
the DX1 and press the CARTRICGE switch.

* If a PERFORKMANCE [EMORY CARTRIDGE 1is
used the "**ERROR** Cartridge format
conflict!"™ message will be displayec
winen the CARTRILGE switch is pressed.

* To store from the internal memory to a
RAM cartridge (single save) insert the
cartridge intoc the cartridge slot anc
turn the CARTRILCCE switch OFF.

(j) Switch to the FUNCTION mode. .
(k) Call the protect memory write y
function. }I(j)-—(i)
(1) Press the DATA ENTRY secticn NO
button.

(m}) Switch to the STORE mode and press the
DATA ENTRY NO switch causing the "STORE
VOICE FROHM >> EDITIIG HXXXX TO »> Iu7T
Al-1 XXXX" nessage to be displayed.

* "INT-ARL-1" is the memory positicn, and
"XXXX" is the voice name,

(n) The VOICE MEMORY and bank 2nd voice
switches are then used to set the store
destination. The destination pesition
is displayed following "TO" on the LCD
display.

* Yhen storing from a cartridge into the
internal memory select the destination
location after the CARTRILCGE switch has
been turned OFF,

* Jhen storing from the internal memory to
a RAM cartridge, select the destination
locatiocn after the CARTRIEGE switch has
been turned Ol.

* If a PERFORFANCE HEMORY CARTRIDGE is .
used,” the "**ERROR** cartridge format
conflict!™ message will appear when
the cartridge switch is pressed.

(o) Pressing the DATA ENTRY YES button
begins the actual store operation.

* Store voice can only be performed on one
channel at a time. After performing
the store operaticn on one channel,

Fig. 24. Storing New Voice and Performance
Memory
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press the lighted VOICE ME!MORY selector
to switch to the other channel, then
perform operations {m)--(0) once again.,

* In the case of a RAM cartridge, always
remember to turn the memory protect
switch back OH after the store
operation.

(p) When effect data is also to be stored
in the internal PERFORMANCE MEMORY,
call the STORE mode one more time,

(q) press the DATA ENTRY NO button twice,
causing the "STORE PERFORIANCE FROM >>
CURRENT YYYY TO >> INT P1-1 YYyy"
message to be displayed.

* "INT P1-1" is the memory position, and
"YYYY" is the performance name.

(r) Press the DATA ENTRY YES key to begin
the store operaticn.

Caution: Voice data is not stored if o
STORE PERFORIIANCE operation is
performed without storing to VOICE
MEMORY.

(5) The Compare Function (fig.25)

This function permits comparing the original
sound of a voice with the current sound of
the edited voice while in the EDIT mode.

(a) After changing even & single parameter
in the EDIT mode, pressing the
EDIT/COI'PARE switch a second time
activates the compare mode, This
recalls the origirnal voice data and
sound permitting checking and
conparison throughout the edit process,

* In the compare mode, the VOICE MEMORY
and edit parametr switches stop
flashing, and the EDIT/COMPARE switch
begins to flash.

* If the EDIT mode is entered and the
EDIT/CO{IPARE switch is pressed again
before any parameter changes are made,
the EDIT mode is exited.

{(b) To resume edit operation from the
compare mode, simply press the
EDIT/COMPARE switch again.

* The EDIT and COMPARE modes alternate
each time the EDIT/COMPARE switch is
pressed.

{(c) It is possible to exit the edit
process while in the compare mode,
c¢ancelling any parameter changes which
have been made. In this case, simply
press a different VOICE HKEMORY or
PERFORMANCE MEMORY switch while the
EDIT/COilPARE switch is flashing.

Fig. 25. <Compare Function
Editing Compare state Edit resume
commant comase caupare
——
Data change. *
%, pi o)
a9 @ Cancel edit mode.
0(‘ um:!mr
qu
o,
o Cancel edit mode.

:__ (c}Press other bank or voice.
® switches while edit/compare
™ switch is flashing.

‘ Cancel edit mode.

| +
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(6) The Data Recall Function

A data recall function has been included to
provide a "backup”" if erroneous data is
accidentally entered during a compare
operation. It is possible to recall the data
using the RECALL EDIT BUFF function in the
FUNCTION mode., -pP45
* If a different VOICE HEMORY or
PERFORMANCE MEMORY button is pressed
during a compare operation, the EDIT
mode is exited and the edit data
display is lost. However, the data is
still in the buffer memory and can be
recalled using the RECALL EDIT BUFF
function.

4-2 The Voice Parameter Buttons Below the LED
Display

All the parameters which are required for the
creation of voices are incorporated in the
voice parameter switches arranged below the
LED display. These parameters can be broadly
classified into the following three function
groups:

All operator functions (can be memorized)

Single operator functions (can be
memorized/* )

Operation only functions (cannot be
memorized/** )

ALGORITHM (fig. 26)

The DX1 has two F#1 tone generator
sections--channel A and channel B. Each of
these incorporates 6 operators. In this
section it is possible to set up the operator
combinations to form the desired algorithm
(the modulator-carrier relationship between
the operators}. This is the basis for all
voice creation.

{1) OPERATOR SELECT *#

These switches permit selection of an
operator tc be worked on in the EDIT mode.
When one of these switches is turned on its
indicator will light. When working on one
operator at a time, use these switches to
select the operator to be edited as reguired.
* When an individual operator is selected
the data concerning that operater is
displayed on the LED display.
* When the power is initially turned 0N,
operator 1 is automatically selected.
* The operator selector status cannot be
stored in the VOICE MEMORY,

Fig. 26. Algorithm Section
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{2) OPERATOR ON/GFF **

These switches permit turning operators 1--6
Ol or OFF., When an indicatcr is OM the
corresponding operator is ON. When an
indicator is OFF the corresponding operator
is OFF.

* If all cperctors but the one being
worked on are turned OFF while editing,
checking the details of operztor
parameters is easier.

* If all the operator Oil/GFF switches are
turned OFF, no sound will be output.

* All operators are automatically turned
ON when power to the DX1 is initially
turned Ol.

* The operator Qil/CFF switch status cannot
be stored in the VOICE MENORY.

{3) FEEDBACK: 0--7

This functicn permits an operator to modulate
itself with no relationship to
carrier-modulator functions. In general this
function makes it possible to create brighter
sounds and sounds with noise-like
characteristics. Operators which can have
feedback are pre-determined in each algorithm
pattern.

* On the LED display, operator numbers
with a dot to their lower right-hand
corner can have feedback applied (fig.
27} .

* The algorithm patterns are printed on
the display panel to the left of the
LED display. Operators indicated with
a loop-like line printed from their
output back to their input are
operators to which feedback can be
applied {fig. 28).

* By applying feedback, harmonics are
genereted withirn a single operator,
performing the function normally
carried out by combinraticn of two or
more operators, If an operator to
which feedback is applied is used as a
modulator, not only does the carrier
generate a greater rumber of harmonics,
the distribution of the harmonic

Fig, 27. LED Display: Algorithm and Feedback
Positions
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spectrum is more uniform. This also
makes it possible to create white-noise
type sounds with an even harmonic
distribution throughout the entire
frequency spectrum, —P.68

* Feedback level can be set between (¢ and
7. At { feedback is OFF, and at 7
feedback is maximum.

(4) ALGORITHIN: 1-~-32

This permits selection of the algorithm which
is most appropriate for the voice to be
created from the 32 algorithm types which are
provided,

* The selected algorithm is shown on the
LED display. The lowest row of
operators functicn as carriers. All
higher rows of operators are modulators
(fig. 27).

* All alcorithm patterrns are printed on
the display panel to the left of the
LED display. The lowest row of
operators in each algorithm are
carriers, and all operators above thes
are modulators. i

* Although a large number of algorithnms
are provided, generally speaking
algorithms with fewer carriers and a
greater number of modulators produce
the strongest sound variaticn. In
addition, noise-like characteristics
are easier to produce. ©On the other
hand, an algorithm with more carriers
lends itself to richer, thicker sounds.

~P.69
OSCILLATOR (fig. 29)

This secticn permits setting the pitch data
for each operator in the FIi tone generators.
This section functicns to set the pitch and
basic sound.

(5) HODE*

This permits setting the oscillator mode
(FREQUENICY RATIO/FIXED FREQUENCY).

FREQUEICY RATIO .

* This is the normal mode in which
operator pitch varies according to the

Fig. 29, Oscillator Section
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Key pressed, The operatocr pitch is set
at a 0,50--61,.69 ratio in relation to
the Keyboard standarc pitch (8').

* If all operators are set to this mode
then the rharmonic content of the sound
is the same regardless of the pitch.

FIXED FREQUENCY

* This mode permits fixing the operator
frequency. Operator pitch can be set
between 1 Hz and 8770 Hz.

* If all operators are set to this mode
then the pitch of the sound will not
change regardless of the key pressed.
The fixed freguency wode is useful for
creating sounds with no pitch
veriaticn, such as bells and noise. It
can also be used when the pitch of one
operator is set extremely low in order
to modulate the carriers to produce a
vibrato effect.

(6) COARSE* (7) FINE*
These functicns set the pitch of each

operator.,

. * For operators which are functicning as
carriers this determines the keyboard
pitch (footage), and for opertors which
are operating as modulators it
determines the harnonic spectrum of the
resultant sound. -—Pr67

* When the operztor being adjusted is a
modulator, raising the pitch increases
high-freguency harmonic content for a
brighter, sharper sound.

* If the pitch of a modulator is varied
only slightly from that of the carrier
which it is modulating, low freguency
harmenics are generated as well as high
frequency harmonics, resulting in a
"pitchless" sound.

* The data contrcl increments are
Gifferent according t¢ the oscillator
mode setting.

FREQUEHNCY RATIO mode
Data is input as a ratio in relatiocn to

.standard keyboard pitch.
COARSE

0.50-=-31.00 (FIKE at L.IN: 1.00
increnents)

0.99-=-61.69 (FIWNE at iA4: 1.29
increments)

FINE (COARSE increments x 1/100)
0.50--0.99 (COARSE at MIN: 0.01
increments)

31.00~-61.69 (COARSE at KAX: 0.31
increments)

The DXl standard keyboarc pitch is &',
Therefore, in terms of footage,
0.50=16', 1.00=8* and 2.00=4"'.

FIXED FREQUENCY mode

Data is input as a frequency.

COARSE

1.000--1000 Hz (FIUE at HIN: x10=1G/3
oct=4000 cent increments)

9.770--9770 fz {(FINE at HAX: x10=10/3

oct=4000 cent increments)
FILE (COARSE increments x 1/100)

1.000-~9.770 Hz (COARSE at HIN: 1/30
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oct=40 cent increments)
1000--9770 HZ (COARSE AT iAX:
OCT=40 cent increments)

1/30

{6) DETUNE*: <7 —--= +7

This function slightly detunes the pitch of
each operator in relation to the others,
creating a deep, full sound.

* Detune data can be set over a -7 —— +7
rance (maximum detune=%2 cents). For
example, if the frequency ratio is set
at 1.00, a maxinum pitch variaticn of
1.2 Hz will be produced when the C3 key
is pressed.

* If detune is applied to operators acting
as carriers, a slight pitch variation
is produced, resulting irn a
"multi-instrument"™ sound.

* If detune is applied to operators acting
as modulators, a slight phase shift
variation is introduces causing a
periodic timbre variation.

ENVELOPE GLMERATOR (fig. 30}

The distinct character of a musical |
instrurent is determined not only by it's
harmonic content, but by the way its level,
pitch and harmonic content vary with tine.
The ENVELOPE GENERATOR permits programming
all these elements for any voice,

* The EG sets the time-based variation of
level and timbre, while the PITCI EG
sets time-based variation of pitch.

* The LG and PITCH EG both offer §
variable parameters, compared to the 4
variable parameters available with
conventional ADSR type envelope
generators.

(9) RATE 1--4*: 1--59

{10) LEVEL 1--4%*; (0--99

These switches select the desired EG or FITCHE
EG parameter.

Fig, 30. Envelope Generator Section
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EG (fig. 31)

This is the level and tianbre envelope
generator., It can be set individually for
each operator.
Each parzmeter functicns as follows:
{a) Rl (Rate 1): the time it takes to
reach Level 1 after ¢ key is pressed.
(b} R2 (Rate 2): the time it takes to
reach Level 2 from Level 1.
(c) R3 (Rate 3): the time it takes to
reach Level 3 from Level2.
(d) R4 (Rate 4): the time it takes tc
reach Level 4 after & key is released.



(e} L1 {(Level 1): the initial level when organ carrier envelope, and figure 50

a key is pressed. is a brass wind instrument modulator
(f) L2 (Level 2): an intermediate level envelope.
between Level 1 and Level 3. * The EG parameters can be set
{g) L3 (Level 3): The sustain level indipendently for each operator,
maintained while a key is held. However, wihen there will not be a great
(h) L4 (Level 4}: The basic level difference between the EG settings for
returned to after & key is released. each operetor, the FUHCTIOH mode COPY
* For the RATE parameter: 99 is the OPERATOR DATA function can greatly
fastest rate and 0 is the slcwest. shorten the EG setup process, —P42
* LEVEL determines the operator level at * When the sustain footswitch is used, all
each point alcng the EG curve., LIEVEL EG paremeters come into play., For
is determined by setting the required example, when the footswitch is
amount of attenuaticn {-dbG). pressed, the key-on stete is held and
Operator LEVEL is maximum when set at the EG responds accordingly--i.e. if
99, and minimum when set at 0 (-%6 GB). L3 is set at 59, the sound will
* If a carrier L4 is set to any value continue at that level as long as the
greater than 1, sound will continue to footswitch is helc. When the
be output even if no keys are pressed. footswitch is released (and no keys are
* Yhen the EG is not to be used, set L1, pressed) to sound returns to L4 at the
L2, and L3 to 99, and L4 to 0, (The rate determined by R4 (fig. 5la). If
initial voice data settings are: L3 is set between 1 and 98, then the
L1-~-L3=99, L4=0, R1--R4=99) -, sound level will reach L3 at the rate
* Since in the Fli tone ¢generator system R3 when the keys are all released, then
the carriers control pitch and level the level will return to L4 at rate R4
while the modulators control timbre, when the footswitch is released (fig. .
applying the EG to a carrier results in 51b). If L3 is set to 0, then the
a correspondng level variation, while sound will decay towarcs 0 at rate 3
applying EG to a modulator results in a when the keys are released, and the
timbre variaticn. . decay rate will switch to R4 when the
* Figure 48 shows an example of a piano footswitch is released (fig. 35lc). 1Ir
carrier envelope. Figure 49 is an L3=0, R3=29 and R4=8%, no sustain
effect can be produced. Further, when
Fig., 31. DX i L2=L3=1--%9, the L2 & L3 level will be
9 1 Basic EG Pattern held as long as the rootswitch is held.
~, Rl @R @R3 @R4 . R
o1 - - ; ] Pig. 35. Sustain Effect
! b |
S . o
! > L a. T .
i ‘ ! i ! !
J N 13 N\
L @L3| | ‘ ' I
il | ®L =99 5 .
key on key off time ! E R
4
. . . ] ¥
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Fig. 32. Piano Carrier Envelope (pedal on) key off oedal off
b RS
N L
!
1
% L3= A\
| 1 ~98 N
f t
(pedal o) o off pedal off
Fig. 33. Organ Carrier Envelope -

L2—80. L3-80 _
R1=59 R4=99

}

L4={ N
$ (pedal on)
key on key off ey off pedal off
Fig. 34. Brass Carrier Envelope
PITCH EG (fig. 36)
po—gl2=%9
L1=70 R3=50 The pitch EG affects all cperators
RL=T0 simultaneoulsy, pernitting application of an
- overall pitch envelcpe. The PITCH LG

parameters are as follows:
(a) Rl (Rate 1): the time it takes to
key on key off reach Level 1 pitch after a key is

24



pressed.

(b) R2 (Rate 2): the time it takes to
reach Level 2 pitch from Level 1.

(c) R3 (Fate 3): the time it takes to
reach Level 3 pitch from Levell2.

(d) R4 (Fate 4): the tine it takes to
reach Level 4 pitch after a key is
released.

{(e) L1 (Level 1): the initial pitch when
a key is pressed.

(f) L2 (Level 2): an intermeciate pitch
between Level 1 and Level 3.

{g) L3 (Level 3): The sustain pitch
maintained while a key is held.

{({h) L4 (Level 4): The pitch returred to
after a key is released.

* For the RATE paremeters, 99 is the
fastest and 0 the slowest.

* For the LEVEL parameters, 50 corresponds
to standard keyboard pitch, 0 is -4
octaves, and %9 is +4 octaves.

* WYhen the PITCH EG is not to be used,
L1--L4 should all be set to 50. (The
initial voice data is: L1--L4=50,
R1--R4=99). -—pa

* The PITCH LG is useful not only fcr

. creating musical instrument sounds, but
also for synthesizing the sounds of
animals, whistling, or any sound effect
that has a distinctive pitch variation.

Fig. 36, DX1 Basic¢ Pitch EG Pattern
+4 oct L1
99
L3
R1 R2 :
R3 P\ R4
50 L4 !
-
k;y on key off L4
L2
0
—4 oct

(11) DISPLAY SELECT ** :EG/PITCH EG

This switch determines waether the LED
display displays the values of the EG or
PITCII EG parameters,

* LG parameters Rl--R4 and L1--L4 are all
displayed in numeric (digital) form. &
bar graph display also provides a
graphic indication of the EG curve.

* The bar graph has scales for both
amplitude (-dB) and cents (pitch. 100
cents = semitone). The cents scale for
the PITCE LG is printed to the left of
the bar graph, and the amplitude scale
for the LG is prirtea to the right of
ghe bar graphh (fig. 53).

Fig. 37. EG LED Display

B -
Pitch EG ar graph display of levels 1-4. Unit display
unit = | . S— |.....m used by £o
display . """ T L (~dB) .
{cent). =

* The position of the display select
switch can not be stored in memory.

KEYBOARD SCALING (fig. 36)

The high and low frequency ranges of acoustic
instruments generally do not have the same
level or timbre envelcpe. This balance
between the low and high frequency range
envelopes has been developed over literally
centuries, and that is why the sound of an
acoustic instrument is so pleasing to the
ear., The DX1 KEYBOARD SCALING function
allows synthesizing this kind of envelope
variation, A natural, pleasing overall
response can be produced by varying the way
in which the EG is applied at different
frequencies. The ZEYBOARD SCALILG feature
has two functions--LEVEL SCALING and RATE
SCALING.

Fig. 38. Keyboard Scaling Sectiocn

OUTRUT 1Fvfl SCALING

LEF? VT BHEAK RIGHT HIGHT RATE
CEPTH CUHE FOINE CURVE  DEPTH SCALING

i o i f

] |
@@@@J@@

LEVEL SCALING (fig. 39)

This function varies the EG level according
to the key plaved. Since this can be applied
to each operator individually, it can be used
to control level and timbre. The LEVEL
3CALING function has 5 parameters, permitting
creation of a broad variety of scealing
characteristics, The 5 parameters are:

(a) BREAK POINT: This sets the key which
is to be the center point of the
scaling curve.

{(b) LEFT CURVE: This sets the level
scaling curve to the left of the BREAK
POILT.

(¢) RIGHT CURVE: This sets the level
curve to the right of the BREAK POINT,

(d) LEFT DEPTH: This sets the depth of
the scaling effect to the left of the
BREAK POINT.

Fig., 39. Level Scaling
LOW A-t BREAK POINT C- HIGH
59
3
SeA o
99
S — R — .
L KEY SCALE R KEY SCALE
Fig. 40. Simulated Keyboard Split with Level

Scaling

A—R AN




(e) RIGHT DEPTH: This sets the depth of
the scaling effect to the right of the
BREAK POINT.

* LEVEL SCALING is very effective in
creating natural-sounding acoustic
instrument voices.

* As shown in figure 56, LEVEL SCALINCG
permits the creation of completely
different timbres for the low and high
frequency ranges.

(12) LEFT DEPTH * : (0--99

This sets the depth of the LEVEL SCALING
effect to the left of the BREAK POIlT.

* The data range is 0--99, At 0 LEVEL
SCALING is OFF, and at 99 maximum level
variation is produced.

* The depth setting can not cause operator
level to exceed the level at which the
OPERATOR OUTPUT LEVEL parameter is set
(maximum OPERATOR OUTPUT LEVEL = 99),
Depth data set for an output level
greater than the OPERATOR OUTPUT LEVEL
setting will result in a maximum output
level equal to the OPERATOR OUTPUT
LEVEL setting.

(13) LEFT CURVE * : +LIN/+EXP/-LIN/~EXP

This sets the LEVEL SCALING curve to the left
of the BREAK POINT.

* One of the following four curves can be
selected:

+ LIN: This is a linear level increase,
and produces the largest audible
variation.

+ EXP: This is an exponential increase,
which produces a gentler variation,

- EXP: Thies is an exponential decrease in

level. Gentle variation.
LIN: This is a linear decrease in
level. Large audible variation.
* The selected curve lights on the LED
display.

(14) EREAK POINT * : (--59

This sets the key which is to be the "center"
of the level scaling curve. It is possible
to set different scaling characteristics for
the keyboard sections to the left and right
of the BREAK POINT.

* The key selected to be the break point
is not affected by level scaling.

* The data range is 0--%9. O0O=A-1, 99=C8.
This means that the BREAK POINT can be
set &t any half-tone interval on the
keyboard.

* Since the keyboard range is from E0 to
E6, it is possible to set the BREAK
POINT outside the keyboard range.

(15) RIGHT CURVE * : +LIN/+EXP/-LIN/-EXP

This sets the LEVEL SCALING curve to the
right of the BREAK POINT.

* The functicns are the same as for LEFT
CURVE, described above.
(16) RIGHT DEPTH * : 0--99

This sets the LEVEL SCALING depth to the
right of the BREAK POINT.

* The functions are the same as for LEFT
DEPTH, described above.

RATE SCALING (fig. 41}

This function makes it possible to set the EG
rate so that it increases as higher notes are
played on the keyboard. That is, the higher
the note played, the faster the EG rate.

Only a single paremeter is available for this
function--DEPTH--however, it can be set
individually for each operztor, so both level
and timbre can be controlled.

* RATE SCALING makes it possible to
synthesize the sound of some string
instruments, like piano and guitar,
which have much faster response in the
high freguency ranges {fig. 42).

(17) RATE SCALING * : 0=~7

This sets the depth of RATE SCALING.

* When a RATE SCALING value is set, the EG
rate increases as higher notes are
played throught the A-1 to F#7 keyboard
range. The EG rate is constant for zl
notes above F#7 (fig., 41).

* The dGata range is 0--7., At 0 RATE
SCALING is OFF, and at 7 RATE SCALING
is maximum {(highest EG rate).

Fig. 41. Rate Scaling’

SCALE
DEPTH

Fig. 42. Rate Scaling Function

KEYBOARD RATE SCALING

Low High Notes

M

E
b &W

Creates envelope effect: low note section sounds
are long, high note section sounds are short.

SENSITIVITY (fig. 43)

This is a master parameter which sets the
sensitivity of KEY VELOCITY (initial touch)
and AMPLITUDE MODULATION (tremolo, etc.).

(18) KEY VELOCITY * : (0-=7

This function makes it possible to set
natural touch response (initial touch) such
that the harder a key is played, the louder
the sound and the brighter the timbre, etc.
"How hard" the key is played is actually
sensed by detecting key velocity.

* This can be set independently for each



operator. When applied to a carrier
the result is a level variation, and
when applied to a modulator the result
.1s a timbre response variation.

* The data range is 0--7. At 0 the
function is OFF, and at 7 sensitivity
is maximum,

* Throughout the range 0--6 sensitivity
can not be set so that the maximum
level produced when a key is played
exceeds the OPERATOR QUTPUT LEVEL
parameter setting. When sensitivity is
set to 7, however, actual maximum
output level can exceed the OPERATOR
OUTPUT LEVEL setting by a maximum of 4
dB,

Fig, 43, Sensitivity Section

KEY
VELOCITY

AMPLITLIDE

Moi i TioN

KEY YELOCITY
AMIL MODULATION

o—[—]

(19) AMPL. MODULATION * : 0--3

This master parameter sets the sensitivity of
LFO modulation for tremolo and wow type
effects, and EG BIAS for expression and
brilliance effects (fig. 44). This feature
works by varying operator output level.
* AMPLITUDE MODULATION sensitivity can be
set individually for each operator.
When applied to a carrier the result is_
a level variation, and when set for a

Fig. 44. LFO Modulation Functions
T T e e e - — - - -
/MOD SENSITVITY  [AMPLITUDE] |
| Anplitude 1
: Pltchpli!l-[ operators| oo l
: cwbir‘:|a.) Carrier | Rodulator :

L LU K -

MODULATION WHEEL
FOOT CONTROL
BREATH GONTROL
AFTER TOUGCH

PMD AMD

Vibrato Tremolo Wow~wow

(Perlodic change in {Periodic cnange fn {Pesicdic change in
plteh.) volume.) timbre.)
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modulator the result is a timbre
variation.

* In the case of LFO modulation, when
applied to a carrier the result is
tremelo, and when applied to a
modulator the result is a wow effect.
The EDIT mode AMD parameter and
FUNCTION mode controller paramaters
({i0ODULATION WHEEL, FOOT CONTROLLER,
AFTER TOUCH, BREATH CONTROLLER) can be
used for the control and application of
LFO modulation. -—P.38

* In the case of EG BIAS, if applied to a
carrier the result is volume control,
and when applied to a modulator the
result is brilliance control. The four
controllers programmable in the
FUNCTION mode can be used to control
and apply EG BIAS modulation. -P.38

* The data range is 0--3., 0=0OFF,
3=maxinum (maximum variation is 48 dp),

* If AMPLITUDE MODULATION is set to 0 for
all operators, tremoclo, wow and
brilliance effects can not be achieved.

(20} CPERATOR/CUTPUT LEVEL : 0--99 (fig. 45)
This independently sets the output level of
each operator in the FI tone generators,

* When adjusted for operators which are
functioning as carriers the overzll
level is determined as well as the
mixing balance between operators. When
adjusted for a modulator the result is
a difference in the harmonic spectrum
generated, and therefore a difference
in the timbre of the sound produced.

* Data range is 0--99. The level set is
displayed on a bar graph type readout
on the LED display. 1Initial voice data
for OP1l, for example, is 99, which
corresponds to a level of -10 dBm.

Fig. 45,

Operator/Output Level

t a8}

QuTPUT
||vﬂ.

OPERATOR!
OUTPUT LEVEL

8—

4-3 PERFORMANCE MEMORY/FUNCTION
SECTION VOICE PARAMENTERS

L number of voice parameters are also
available in the PERFORIANCE MENORY/FUNCTIOH
switch group. These are LFO HMODULATION
parameters, OSCILLATOR KEY SYNC, KLY
TRANSPOSE and VOICE NAME parameters.

* The voice parameters are available in
the upper-row buttons 1--8, and the
lower-row buttons 1 and 2. The
lower-row buttons 3--8 are inactive.

* When these parameters are called the LCD
display will readG "EDIT MODE <<VVVV>>




Z2" (fig 46)., "VVWWV" is
abbreviation, "WIIN" is
name, " (XX--YY)" is the
and "Z%" is the data.
parameters in this section
operators simultaneously.

WWWW (XX -YY)
the function
the function
data range .,
* All the voice
apply to all

Fig. 46. LCD Display: Edit Data
ECLIT MODE AN -
[BRRENAN] PME=-YY ZZ

LFO (fig. 47)

LFO stands for Low Freguency Oscillator. It
generates the low-freguency signals necessary
to produce tremolo, wow and vibrato type
effects.,

* LFO HODULATICH is contrclled through the
PMS (PITCH IMODULATION SENSITIVITY)
funcion in this block, and the
AMPLITUDE HODULATION (fig. 59) function
in the SENSITIVITY block.

Details or Performance Memory/Function
Section Voice Parameter Switches

Fig. 47.

PERFORMANCE MEMORY FUNCTION

g
SCILLATOH
WAVE SPEED DELAY PMD PMS AMD KEY SYNC  KEY SYNC

v [OT@TOTOTOTOTOT®]

[ [= =] (] = u] [ m] cn
MALTER Tunt PERFOTMANL b A5 MCRY EARAME TERSF UNC TIONC ONTROL | e——
TRANGPOSE VOICE NAKE
-, 1 I 1 1 | H 1]
e [@TO®OT T 1 1T 1 1]
[mm] [ a]
WEHE MAFRACRY HARARS (KEY INGZ AF TER, S M A0 Y MAHAGE MENT =t b g D] INEE C (11, THOU =
(1) WAVE : TRIANGLE/SAVW DOWN/SAW

UP/SQUARE/SINE/S, HOLD
This selects the LFO waveform. All operators
are affected simultaneously.
* gix waveforms are available (fig. 48).
TRIANGLE: This produces a very clear
periodic modulation effect. Ideal for
tremolo.,
SAU DOtIl: (Sawtooth) An effect like a
periodic drop in the sound,
SAW UP: (Sawtooth) An effect like a
periodic increase in the sound.
SQUARE: The sound periodically "jumps”
between two levels.
SINE: Smooth variation.
and vibrato.

Ideal for wow

S, UOLD: (Sample and Hold} Random
variaton.

* The LCD will read "EDIT MODE <<LFW>> LFO
waveform select XXXX"., P"XXXX" is the
waveform name.

Fig. 48. LFO Waveforms TRIANGLE FaN
SAW DOWN ™~
SAW Up -1
SQUARE Mo
SINE My
S/HOLD
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(2) SPEED : 0--99

This sets the LFO speed. All operators are
affected simultaneously.

* Data range is 0--%9. 0 is the slcowest
speed (0.06 Hz), and 99 is the highest
speed (50 Hz).

* The LCD display will read "EDIT LNODE
<KLFS>> LFO speed (0-99) XX". "XX"
the data.

is

(3) DELAY : 0--99

This sets the delay between the time &a key is
pressed and time when LFO modulation begins.
All operators are affected simultaneously.

* DELAY is particularly effective when
used with a vibrato effect.

* Tha data range is 0--59. O0=0FF. A
setting of 99 produces approximately a
3 second delay,.

* With longer delay settings, there is not
only a delay before the LFO effect
begins, the LFO "comes in" with a
smooth increase in modulation level for
exceptionally natural LFO effects (fig.

49) .

* The LCD display will read "EDIT HODE
<<LFD>> LFO attack delay time (0-99)
X", "XX" is the datz.

(4) PMD : 0--899

Pitch Modulation Depth. This sets the depth
of pitch variation produced by LFO modulation
{vibrato). Unlike the FUNCTION mode
controllers, this effect is always ON once
set. 2Al1 cperators are affected
simultaneously.

* The data range is 0--99. O0=0FF, At 99
maximum pitch variation i1s produced
{when PMS=7, maximum variation is 1 1
octave 1200 cents).

* The LCD display will read "EDIT !MODE
<<LPID>> LFO pitch modulation depth
(0-99) XX". "XX" is the data. )

* Jhen PHS is set to 0 no effect is
produced.

* Even if PMD is set to ¢, vibrato can
still be applied using the FUNCTION
mode controllers. -—P.38

(5) PMS : 0--7

Pitch Hodulation Sensitivity. This master
parameter sets the vibrato depth (pitch
modulation) as applied by the controllers set
up in the FUNCTION mode, This sets the
maximum depth of the PMD parameter in the
same block, as well as the FUNCTION mode
controllers (fig. 44). All operators are
affected simultaneously.

* The data range is from 0 to 7. (=0FF.
7=maximum pitch variation (when PMD is
set to 99, pitch variation is 4 1
octave 1200 cents).

* The LCD display will read "EDIT [ODE
<<LPHMS>> LFO pitch modulation sens.
(0-7) X", "X" is the data.

* Vibrato can not be applied if PMD is set
to 0 and all the controller ASSIGH
parameters in the FUNCTION mode are
QFF,



Fig. 49, Delay Effect (6) AMD : 0--99

Amplitude Modulation Depth. This sets the

depth of LFO modulation applied to operator
/[\\ /[\\ output level to produce tremclc and wow
effects. Effects set by this parameter are
\\// \\j/ continuously ON and not affected by the
FUNCTION mode controllers. All operators are
affected simultaneously.

* The data range is 0~--99. (0=0FF, at 99
the level variation is maximum {(when
LFO start AMPL, MODULATION SENSITIVITY = 3,
‘ variation is 42 dB peak-to-peak}.
* The LCD display shows "EDIT HODE
<<LAMD>> LFO amplitude mod. depth
(0-99) XX". "XX" is the data.

* No effect is produced when AMNPL.
delay MODULATION = 0.

(7) KEY SYNC : ON/OFF

hﬂfml Normally the beginning of the LFO cycle is

synchronized with key-on timing, The KEY
; SYHC function permits turning this
Fig. 30. Phase and Key Sync On/Off synchronization ON or OFF. All operators are

.a.LFo with key sync on. affected simultaneously.
* When OM, the LFO waveform begins from

| | ?ggﬁatii 2:;zts the same phase angle at key-on (90

, i ' phase. degrees) (fig. 66a). This is ideal

! b for sound effects which require a sharp
| | attack.

! o * When OFF, LFO/key synchronization is

T ) defeated (fig. 66b). When KEY SYNC is
' OFF, it is possible to create

| ! natural-sounding chorus, ensemble and

1 I

£ 1

| |
o
|
! rotary-speaker type effects.
_LFO wi £, * The LCD display will read TEDIT MODE
b with key sync off. . _ <KLFKS>> LFO key synchronize XX"., "XX"
| V—Conglnqous is the data,
% variation.
]

’
’

(8) OSCILLATOR KEY SYNC : ON/QFF (fig. 47)

r

|
|
A
A ' Normally the output of all operators is
// b \\ synchronized with key-on timing. The
ot . OSCILLATOR KEY SYNC function permits turning
: P this synchronization ON or OFF., All
4 T operators are affected simultaneously.
key on key off key on * When OSCILLATOR KEY SYNC is ON, all
operators begin output from the same
. hase angle (0 degrees) when a key is
.qu. 51. Operator Waveform Phase and gressed.g Thi(s isgthe Lormal modeyof
oscillator Key Sync On/Off operation (fig. 5la). 1In this case,
a.Oscillator key sync on. since all operators are at the same

phase the sound is smooth and

"unified"™. When the POLY (polyphonic)

mode is set, however, the 17th note

when the KEY ASSIGH mode is set to DUAL
\\ \\\M \\\ (16-note polyphonic), the 33rd note

! when the KEY ASSIGHN mode is set to
I
|
1
I

SINGLE (32-note polyphonic), and the
2nd note when the MONO mode is set, are

L Normally generated from likely to generate noise.
b.Oscillator key sync off. phase zero. * When OFF the operator waveform key-on
i ; synchronization is defeated {fig. 51b).
' ! This means that the timbre may be
i ! slightly different each time a key is
i | pressed, No noise will be produced.
i I * The LCD display will read "EDIT MODE
| ' <<OKS>> oscillator key synchronize XX",
i : "XX" indicates the ON/OFF status,
i | Wwaveform carried on to
} } next note.
key on key on




(9) KEY TRAISPOSE : +24 -- -24 (fiqg. 47}
This function permits transposing the overall
pitch of the keyboard. 211 cperétors are
affected simultaneously.

* The data range is +24 to -Z24. Each
increment correspbonds to a semitone
step. With C3 as the reference pitch,
this provides a 1 2 octave
treznsposition range.

* lormally this is set to +00 (reference
pitch).

* Data can be set simply by pressing a key
on the keyboard. The key which is
pressed takes on the reference pitch
{C3), and the rest of the keyboard is
trensposed accordingly (fig. 33).

* Pressing any key higher than C5 results
in a +24 data setting, and pressing any
key lower than Cl results in & -24 data
setting.

* Data can also be entered using the DATA
ENTRY section.

* Transpose Gata can not be altered using
the keyboard. If the wrong key is
pressed, the data must be altered using
the DATA ENTRY section, or the KEY
TRAINSPCGSE function must be re-entered.

* If the DATA ENLTRY section is used first,
the keyboard can not be used to enter
different data.

* The LCD display will reau "EDIT [HODBEL
<LTRUP>> Voice key transpose (direct
key in) XX". "XX" is the data.

"*Direct key in" indicates that
transpose data can be set using the
keyboard.

Fig. 52. " Key Transpose

0" G
c* R A"

[ G [ Ca E3 Ga BaCa Cs Ce Es
D3 Fa Aa

C3 moves to key
struck.

C4—C3

(16) VOICE NAME : 10 characters (fig., 47}
This function permits giving voices in the
VOICE MCHORY a name of up te 10 characters in
length.
* The LCD will read "EDIT [HODE <<KVIAND>>
Voice name ***{XXARXXRUL***"_,  The

PURUANUNENKX" porticn of the display is
the voice name. Characters are entered
one at a time using the cursor (MR).

* Characters which can be used for naming
voices are printec below the VOICE
PARAMETER and VOICE (IEHMORY buttons.
Pressing a button inputs the
corresponding character which is then
displayed at the appropriate positicn
on the LCD display (fig. 53).

Fig. 53. Symbols and Characters for Use in

Naming

BANK

T I

Naming characters.

@

* The cursor can be moved using the DATA .
ENTRY section + and - buttons.

* In the PLAY mode, the channel A voice
name is displayed on the upper row of
tle LCD ¢isplay, and the channel B
voice name is displayed on the lower
rew ("INT Al-1 XXXX POLY SRC=0 INT
Bl-1 XXXX PCLY SRC=0). "XXXX" is the
voice nane, and "INT Al-1" and "INT
Bl-1" are the VOQICE HEMORY positions.
Datz following the "POLY" porticn of
the display is PERFCRIANCE [EMORY data.

* For "enmpty" memory positions in & VOICE
RAll CARTRIDGE in which no voice is
stored, the "EESE" symbol is
displayed.

* In the DXl it is possible to neme the
PERFORIIANCE [IEMORY positions as well as
trh.e VOICE HENMORY positicns. -,

* Yhen using the VOICE LANE function, the
voice parameter buttons below the LED
display become the character input
buttons. In order to switch to a
parameter called by one of these
buttons, first exit the VOICE HAHME mod.
by pressing the PLERFORHANCE
HDHMORY/PUNCTION VOICE PARAKETER button,
then select the desired parameter.

Fig. 54. Voice Name Display in Play Mode

Position Vceice name Section of performance
memory parameter data,



CHAPTER 5

FUNCTION MODE/EFFECTS AND OTHER FUNCTIONS

In the FUNCTION mode, effect data which will
be combined with the voice datz for
performance can be set. Nemory functions
ana HMICI furcticns can also be set in this
mode,

5-1 The 3 function of the FUNCTION mode

liost ¢f the FUNCTIOW MODE parameters can be
Called using the PERFORLAECE HLCMORY/FUNCTION
switches, Further, most all parameters can
be set independently for channel A and B,
The parameters are divided into 3 main

groups: PLRFORHANCE NENORY PARALMETERS,
HEHMORY MANAGEHENT and HIDI INFO. CONTROL
(fig. 55).

{1) PERFORHAIICE LLDHMORY PARAMETER

This function permits setting effect or
performance functions. The upper row of §
switches in the PERFORMANCE MEMORY/FUNCTIOU
sectiocn, the lower-row switches 1 thrcugh 3
{performance & voices), the KEY ASSIGN MODE
switches, the CARTRIDGE switches and the
VOICE MEMORY number switches can all be used
in the PERFORLIALICE HNEHMORY.

* Both MASTER TUNE and DUAL MODE DETUNE
rtuncticns are located in BANK 1.
However, only DUAL MODE DETUNE can be
stored in the PERFORMANCE HMEMORY.

* In BANK 2--8 the PITCH BEND,
LFO HODULATIQNI and EG BIAS effect
parameters, and the PROGRAIl QUTPUT
ASSIGH output parameters are available,

* The KEY INDIVIDUAL AFTER TCUCH function
has been included in the PERFORNANCE &

PORTAIMENTO,

(2) HEMORY MANAGEMENT

These are the memory control functions.
Buttons 4 --6 in the lower row of the
PERFORIiAIICE [ENORY/FUNCTION group apply to
memory management. The INITIALIZE MEMORY
function for creating new voices from
scratch, the EDIT RECALL BUFF function for
retreiving lost edit datz and other memory
control functions are included. MEMORY
HMALAGENENT functions cannot be stored in the
PERFORIMANCE MEMORY.

(3)
Controls the functions of the MIDI

CONWMECTOR., HIDI INFO CONTROL functions
cannot be stored in the PERFORHMANCE [IElORY.

#IDI IOFO COHTROL

5-2 The FUNCTION mode control process

(1) The FUNCTION mode control process

Of the FUNCTION mode functicns, any process
which involves the PERFORMAHCE MEMORY
PARAMETERS concerns the eciting of effect or
performance function data. The following
processes, I through IV are possikle. Other
types of operation (MEMORY MANAGEMENT, MIDI
INFO CONTROL, etc) fall under the heading of
process V.

*I:Editing internal PERFORMAMCE MCHORY
data.
Selecticn of the edit target/call the
data to the buffer =
Switch to the FUNCTION mode =

VOICE buttons 1 through 3. Set data
Fig. 55. Function Mode Parameter Switches
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Store the FUNCTION data
PERFORKMANCE MEMORY

replace the

*II:£d2ting PERFORMANCE FEMORY CARTRIDGE
data.

Selection of the edit target/call thLe
data to the buffer =

Switch to the FUHCTION mode =

Set data

Store the FUNCTICH data
PERFORMANCE MEHMORY

replace the

*III:Setting effects after voice editing

initializatiocn,

Switch to the FUNCTIOHN mode =

Set data =

Store the FUNCTION data
PERFORMANLCE MEMORY

or

write to

*IV:Combining data with a selected voice.

Select target voice/call to buffer =

Store the FUNCTION data write to
PERFORIIANCE HMEMORY

*V:MASTER TUNE, HNEIORY MANAGEHENT or HIDI
INFO, COHTROL operation.

Switch to FUNCTION nogae =

Set data control command

(2) TARGET DATA SELECTION/CALLING THE LATA
TO THE BUFFER

To edit the performance memoury or
performance memory cartridge aata, it is
necessary to first call the data to be
edited into the performance edit buffer.
The method of calling performance memory
cartridge data into the buffer is different
from that of calling voice memory cartridge
data into the buffer, so care should be
taken to follow the correct procedure.

Fig. 56. Calling Internal Performance Memory

Select voice memory positions
which are to be combined.

T WO ey

*I: Calling internal performance memory
data {fig. 56)

(a) Turn all node selectors OFF,

* It coes not matter if the DDIT switch is
flashing.

(c) When calling a VOICE CARTRIDGE memory
number into the internal menory (e.g.
when accessing ROIl cartridge voices to
use with one of the preset PERFORHANCL
IIDIORY positions) insert the
appropriate voice memory cartridges in
cartriage slct A and D.

* In the case of a RONM cartridge, be sure
to set the cartridge bank select switch
to the desired pbank before insertion.

(c) Select the targyet PERFORINANCE HEHORY
to be edited.

* After selecting the PERFORMANCE KELORY
to be changedq, switch to the FUNCTION
mode.

(d) To change the VOICE iEMORY number
combination, select the new voice datz
which is to be combined.

* Although the voice menory data numbers
can be changed after ecaiting the
performance memory parameters, the
effects and performance functions
should be set according toc the voice to
pe used., It is therefore better to
call the voice data and edit the
performance memory parameters to match
the voice.

II:
{fig.

CALLING A PERFORUANCE NBNORY CARTRILGE
57)

(a) Turn all FODE selectors OFF.

{b) Insert the PERFORHNANCE MEMORY
cartridge intc cartridge slct 4.

* Tf the PERFORMANCE MEMNORY cartridge is

HANE

o~

w

my
E

Select memory to be changed.

WAL

HaNK o~

Insert voice memory cartridges
(when changing performance which
accesses voice memory cartridge).

(d) . 4‘. (C) ‘;‘:Ar”ﬁ?”l’ TV TR, o
§~ E,., e E;i_.., | ] [ mj; [ |
4 3 Mode selectors all off.
Fig. 57. Calling Cartridge Performance Memory

Select voice to which
effects are to be added.
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inserted into cartridge slot B the
"#***ERROR*** Cartridge not ready!™
nessage will be displayed when the
following operation is performed.

* When czlling data frow a RAM cartridge
to be edited and returned to the same
cartridge, make sure that the cartriage
memory protect switch is OFF before
inserting tre cartridge.

(¢) Hold a PERFORMANCE MEMORY bank switch
or PERFORHANCE & VOICE switch dGown and
press the CARTRIDGE switch.

* If & PERFORHMALCE HEHORY or PERFCRMANCE
& VOICE switch is not held, or it is
released before pressing the CARTRIDGE
switch, the “**ERROR** Cartridge format
conflict!” message will be displayed.
In this case return to step (c).

* If a VOICE HEHORY CARTRIDGE is inserted
the "**ERROR** Cartridge format
conflict!" message will be displayed.

(d) Using the PERFORMARCE MEMORY or VOICE
HEMORY buttons, select the target voice
to which the effects will be applied,

* VOICE iHEHNORY data can be called even in
the FUNCTION node, Edited effect data
(PERFORMANCE MEMORY parameters) which
have been combired with voice data can
be stored in the PERFORMANCE MEMORY.

* If the PERFORIANCE MEMORY bank S5--8
buttons are pressed the "**ERROR**
Cartridge format conflict!® message
will appear momentarily in the middle
of the performance name display, or the
"**ERROR** Cartridge not ready!"
message will be displayed in the
channel B voice name display. 1In this
case the effect data only will oe
called, and voice data will not be
assignea (the voice memory data
previously called into the buffer will
be applied). This is because the
cartridge and internal PERFORMANCE
HENORY data are the same. In banks
5--8, VOICE MEMORY CARTRIDGEsS will be
assignec for both channels A ANMD E. 1In
banks 5--8 it is also possible to
disengage cartricge assignment,
re-select an internal VOICE MEMORY and
combine it with effects,

* While using a PERFORMANCE MEMORY
CARTRILGE it is not possible to call
data from a VOICE MEMORY CARTRIDGE in
cnannel A,

** Contiruca in "SWITCEING TQ THE
FUNCTION MODE AND ENTERING DATA".

(3) SUWITCHING T0 ThHi FUKCTIOHN
1{iODE AND ENTERING DATA (fig. 58)

(e) Use the FUNCTION switch to switch
ko the FUNCTION mode., In this state
the PoRFORUALICE HEMORY/FULCT IO
switches can be used to call the
FUNCTION MNODE FUNCTIONS.

(£} Respond to the process control
prompts shown on the LCD display using
the DATA ENTRY section.

* In the FUNCTION mode just about all
paramneters can be applied independently
to channels A and B. The channel will
automatically be selected and indictec
on the LCD display.

* The LCD display will read "FUNCTION 1A

BB UUUU>>VVVV WiWW (XX-YY) 3z2" (fig.
59).

* "1" shows the position of the parameter
(in this case, bank 1), "A"™ indicates
the tone generztor channel (in this
case channel A).

* "EWUUUUS>VVVV" are the parameter
abbreviations. The double cursor (mm)
shows the selected parzmeter,

* "UWiM" 1s a parameter or control
prompt. "AX~YY" is the datz range and
"ZZ" is the data.

* In most of the PERFORLANCE
MEMORY/FUNCTION switches, a single
switch will have four cifferent
functions (jobs). Each time the switch
is pressed the next functicn is called.
The "job" order for the switches is
pPrinted to the right of the control
panel (fig. 60).

* When the power is initially turrned o,
the upper-row number 1 (MASTER TUNE)
parameter is automatically selected
(data set before the power was turned
OFF is retained).

(g) After performing the operation for
one .channel, switch to the other
channel and repeat the operation,
Channels can be switched by pressing a
VOICE MEMORY bank or voice switch of
the cesired channel.

Fig. 58. Switching to Function Mode and
Entering Data
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Fig, 59. [Parameter position.
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{4} STORING FUNCTION DATA

Pareameters set in the FUNCTION mode can be
stored in the PERFORMNANCE HMEMORY. liowever,
only PERFORLANCE HEMORY parameters can be
stored. For this operation, four processes
are possible according to the FUNCTIOH mode
control processes I--IV, We'll describe




these in two aroups. I and II are used when
re-storing data back into the original
memory position. III and IV are used when
storing data into a new position.

* When the power is initially turred ON,
the internal memory protect system is
automatically activated, preventing
accidental erasure of the memory. The
internal memory protect functiocn must
be turned OFF before a STORE operation,

* Hhen 2 STORE operation is perforned,
data originally in the STORE
destinaticn position is erasea. If it
is necessary to save such data, it
should be stored in an exterral RAN
cartridge. -—P#5

* Only a PAM cartridge that has been
formatted for PERFORMANCE MEIORY
(format=01) can be used. —~P45

I-1I: RE-STORING DATA IN THE ORIGINAL
IICHIGRY POSITION (fig. 61)

When editing PERFORMANCE MEMORY data and
re-storing it in the original memory
location, the STORE ALL function is used.

(h) In orcer to turn OFF the memory
protect function, press button 6 in the
lower row (MEMORY NMANAGEMENT) to call
the memory protect write function.

{i) The LCD display will read "Internal
memory write protect ON", Press the
DATA ENTRY section NO button t¢ turn
write protect OFF.

* If STORE is attempted without turring

Fig. 61, Restoring Original Performance Memory

_G|FUCTION 14 BMEMFRT::CLE »xEBECHE
[nterral memotr=s Protact OFF
STORE FROM> > CURREHT EDITIHG —
ALL TO>>CURRENT SELECTED 70

[
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THHINIEG

' .
NO vES [x =] = 5] [= =]

1 T MORT MANAGEMERT —red

(k) {h) {3}—

Fig. 62. Storing New Performance Memory

OFF protect memory write, the
"**PRROR** {J-protected” message will be
displayed. .

(j) Switch to the STORE mode and the
"STORE ALL FRO!M >» CURRENT EDITING TO
>> CURRENT SELECTED" message will be
displayed.

* It is not possible to write data to a
ROi1 cartridge. It is possible,
however, to call cata from a ROL
cartridge into the buffer, and store it
in the internal memcry using the STORE
PERFORMANCE function, or into a RAM
cartridge. f ~III-1IV

* In the case of data called from a RAl
PERFORMANCE CARTRIDGE to be edited, the
STORE ALL function can be used to
return the edited data to the same
position in the RAM cartricge,

(k) Press the DATA ENMTRY YES button to
begin the STORE operation.

* yhen storing re~storing data within a
RAM cartridge, be sure that the
CARTRIDGE switch is ON before storing.

III-IV: STORING TO A HEY PLRFORNANCE l-iELIORY.
LOCATION (fig. 62)

When storing to a new PERFORHALCE GHEMNORY
position or when moving PERFORNANCE HEMHORY
data between the interral memory and a
cartridge, use the STORE PERFORHANCE
function.

(h) Call PROTECT HEINORY FRITE.

(i) Press the DATA ENTRY NO button to
turn OFF the memory protect function.I{h)(i)

(j} Switch to the STORE mode and press
the DATA ENTRY HO button. This causes
the "STORE PERFORMANCE FROM >> CURRENT
XXXX TO >>INT Pl-1 XXXX" message to be
displayed, indicating that the STORE
PERFORMANCE function bas been called.

* The STORE PERFORMAHCE function works
only with the PERFORHANCE [EMORY. -—P.53

* The "INT P1l-1" portion of the display
is the memory positicn, and "XXXX" is
the performance name.

* When combining PERFORMANCE [IEHORY
CARTRIDGE data with internal VOICE
MEMORY.data, and storig he combination
in the internal PERFORIHANCE [EMOCRY,
first call the cartridge data into the
PERFORIMANCE EDIT BUFFER, then select
the desired VOICE HEHMORY number, and
finally use the STORE PERFORMANC
function.

* If the PERFORMANCE iEHORY 5--8 are
selected with the performance memory in
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DSCILLAIDR
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the initial shipped conaiticn (prior tc
any editing), PERFORIANCE HKEINORY
CARTRILGE access is automatically
selected when STORE PERFORMANCE is
called,

(k) When a new nenory positicn is
selected using the PERFORMAKCE HENORY
bank switches and PERFORHALICL & VQICE
switches, the selected position is
displayed Following the "TO"™ porticn of
the LCD display.

* Unen moving dato from a cartridge to
the internal memory, set the
destinaticn memory positicn cfter
turning the CARTRIDGE switch OFF.

* ihen moving Gata from the interral
nemory to a RAI cartriuge, select the
destination positicn when the CARTRILCGE
swicch is OU,

(1) Press the DATA ELTRY YES putton to
begin the store operation.

* A RAM cartridge formatted for
PERFORIIANCE (1BHORY (format=01) must be
usea. If a cartridge for VOICE [IENORY
(format =00) the "**ERROR** R/W errori"

. message will be displayed, and the

STORE operation will be terminated. —P.46

5-3 PERFORMANCE MEMORY PARAMETERS

Parameters which can be stored in the
PoRFORIANCE MEHNMORY include the PUNCTIOHN
COUITROL (PERFORMANCE MEMORY/FUNCTION section
upper-row switches 2--§) parameters which
atfect all operators simultanecusly, the KEY
InD. AFTER (PERFORLALCLE KEIORY/FUNCTIOHN
section lower-row switches 1--3) parameters
wiuich are independently programmable for
each operator, KEY ASSIGH 1iODE, VOICE iEMORY
ana CARTRILGE switches,

* The PERFORIANCE HENORY parameter data
5till resides in the PEZR[FORIALCE EDIT
BUFFER after the FUNCTIOKN mode has been
€xitec. If the PERFORIALCE HEMORY is
called a second time, the previous data
in the PERFORUAIICE CLDIT DUFFER is

. erased. If the Gata in tne PERFORHMANCE

EDIT BDUFFER shoulc¢ pbe saved, use the

STORE FUNCTION (no function is

available to recall date in the

PERFORMANCE EDIT BUFFER.

{IASTER TUHE (fig., 63)
(1) BANK 1 (F1)

All the tuning functicns are provided here.
This switch includes the MASTER TUNE and
DUAL !'ODE. DETUNE "jobs".

Job 1 - HASTER TUWE : =~63 -- +63

This is the master tuning function. It

affects both channels A ana B
simultaneously.

* [IASTER TUNE parameters c¢an not be
stored in the PERFORMANCE IEMORY,

* The IASTER TUNE functicn is completely
independent from all other functions,
and affects all veices in the same wvay.

HASTER TUNE data remains as programmed
until it is re-programned using the
FUNCTION mode.

* Data range is from -63 to + 63, When
set at -+00 A3 is the standard 440 liz
reference frequency. At -63 the
overall Keyboatd pitch is lowered by
-75 cents (3/4 semitone). At +63 the
pitch is raised by 75 cents (3/4
semitone).

* The LCD display will reaa "FGHCTION 1
WMEETUL>>DTUN llaster tuning XXX", TAXK"
is the tuninc data.

* The HASTER TUNE function does not
affect operators which are set to the
FIXED FREQUENCY mode.

Job 2 - DUAL HODE DETUNE : 0--15

This function causes a difference in the
pitch of channels A and B when the KEY
ASSIGH [ODE is set to DUAL. This results in
a chorus-like effect. The LUAL MODE DETUNL
function affects both channels A and B,

* Data range is 0--15. At 0 the functicn
is OFF, and at 15 the greatest amount
of detune is achieved (at C3, the pitch
difference is approximately 25 cents =
1/4 semitone).

* Yhen DUAL [ODE DETUIIE is used, the
pitch of channel A is increased while
the pitch of channel B is decreaseu
correspondingly.

* The LCD display will read "FUNCTION 1
HTUNEEDTUN Dual rmode detuning (0--15)
X", "XKX" is the data.

* This function can be set independently
of the EDIT mode OSCILLATOR DETUNE
function.

* This function will not work if the KEY
ASSIGN HODE is set to SINGLE or SPLIT.

* This function will not work with
oscillators that are set to the FIXED
FREQUENCY mode.

FUNCTION CONTROL (fig. 63)
(2) BANK 2 (F2)

This button has two jobs:
SQURCE SELECT.

POLY/KONO and

Joo 1 - POLY/MOUC

This sets the note output mode
(polyphonic/monophonic) .

Fig.63. Performance Memory Parameters
Master tune, Function control.
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* Yyhen set to the POLY mode, polyphonic
note cutput is possible (when tre LREY
ASSIGN HODE is set to SIKGLE a maximum
of 32 simultzneous output notes is
possible., SPLIT = 16 + 16 simultaneous
output notes. DUAL = 16 sinultaneous
output notes).

* In the HONC mode the keyboarc functicns
as a last-note-priority monophonic
keyboard. If one key is helu and a
higher key is pressed, the higher note
will take pricrity (will be output).

In the same way, if a note is held anu
a lower key is pressed, the lower note
will take priority.

* The aisplay will read "FUNCTION 24
EMEMPLOD>>SRC Polyphonic/lionophonic
selector XXXX". "XXXX" is the
POLY/iIONO status.

* The way in which portamentu affects the
POLY and iONO modes is airferent.

* The POLY or HONO moae status or a voice
can be checked in the PLAY mode voice
name aisplay.

Job 2 - SOURCE SBLECY @ 0--16

This function selects the DXl Fii tone
generatcr control source. Fii tone gyenerator
control can be deriveu not only from the DX1
Keyboarc, put via the rear-panel KILI
connector as well.

* Data rance is G--16, When set to 0 the
DX1 keyboard is selected. When set to
1--16 the ccrresponding HITI receiving
channel is selected (fig. 64). —P67

* If the (18) FERFORIALCZ & VOICE button
number 7 (OMHI IODE) is turned OFF, the
D1 Reylboard will bpecome inactive if
SOURCE SELECT is set to l1--16. —~P48

* 'ne LCD display will reaca "FUNCTION 2A
>>PIIODEBSRC Source Select (0=int XBD,
1=--16=HILI) XX" "ZX" is the selectedu
cnannel.

* In the PLAY nicue voice nome display the
SOURCE SELECT data is shown as
"SRC=LX".

(3) BAUK 3 (F3)

This incorporates the 2 PITCH BENWD related
jobs: PITCH BEWD RAKGE and PITCH BEND STEP.

Job 1 -~ PIYCE DBEUD RALGE : 0--12
Controls the amount of pitch variation
introauced by the PITCE BEND UHEEL (fig.
1),

Fig. 64. Source Select Fig. 65. Pitch Bend

Wheel
0 PITCH
DX1 ‘ ur
keyboard. 1
;O—0 =
MIDI | ) =
input.: 16 Sound —1k
o C source. =

DOWN

* Data ranye is 0--12. 0=0FF. Gach
increment corresponds to a semitone of
pitch variaticn., At 12 a ¢ 1 octave
(+ 120C cent) variation is possible.

* The LCD aisplay will reaa "FUNCTIOIN 34a
EMEP3R>>PLS Pitcn bend range (0--12
senitone) A", "AX" is the uata.

* PITCH BillD RANGE will not function it
PITCH GEUD STEP is set from 1--12. In
this case the range is set at % 1
octave.

Jop 2 - PITCE BEND STEP : 0--12

Rather tnan a continuous pitch bend effect,

tnis creates & step-wise pitch bend effect.

* The pitcih bend range in the step bend
mode is fixed at 1 octave.

* Data range is 0--12. 0= normal pitch
vend mode. Fach increment (1--12)
increases the step interval by 100
cents (1 semitone)., At 12 a single
l-octave step is produced.

* Phe LCD wisplay will reau "FUNCTION 3A
>>PBREMP3S Pitch bend step (0--12
semitone) XX" "XX" is the data.

(4) BAUK 4 (F4)

This includes the 4 PORTAMCENTG related
functions—--PORTALENTO/GLISSANDO, PORTANELTO
110D, PEDAL ASSIGi, PCRTAUEHTO TIWE.

Job 1 - PORTAHENTO/GLISSANDO : PORT/GLIS

Sets the PORTANMENYCO (continuous pitcn
variation) or GLISSANDO (step-wise pitch
variation) wode. This is a master control
for the PORTALENTO TIHE and PORTALENTC
SLIDER contrels,

* The LCD display will reau "FUNCTICH 44
HWEGLIS>>PORL>>PASI>>PTIN
Portamento/CGlissando (PORT/GLIS) XXXX".
"XXXX" is the PORT/GLIS status.

Job 2 - PORTAUENYO uUODE

This is the master PORTAHENTO select
function. Both the PORTAMENTO TIME ana .
PORTAMELTO SLIDER controlled effects are
switcheo simulteneously. HLowever, the
effect will also be switched by the bank 2
POLY/IiOlIO selector. In the POLY noue
functions (1) and (2) below are available,
ana in the H0NC wmode runcticons (3) and (4)
are avalilabile,

* In the POLY lLoue

(1) SUSTAIN PITCH RETAIN
Sustain permits holcing the pitch of
pressed Keys up to the maximun numoer of
DX1 output notes AL = 16, SPLIT =
16+16, SINGLE =32). For example, one
note can be held in sustein wnile a
subseguent note is played with tne
portamento crirect.

(2) SUSTAIL PITCi! FOLLOU
All notes played portamento to a
subsequently played note.

* In the [i0HO loae



(3) FINGERELD PORTANLITO

Portamento only occurs if a key is hela
while a subsequent key is played (legato
fcrm). This is useful for recreating the
effect of guitar hammer-on and pull-off
technigues, or wood bass glissando effects,

{4) FULL TIHE PORTAIENTO

A "conventicnel® monophonic portamento

effect,

* The LCD display will read "FURCTION %4A
>>GLISEEPORi1>>PASR>>PTII Portamento
moue XXXXXX™ "XXXXXAX"™ is the selected
effect.

Job 3 - PEDAL ASSIGI! : ON/CFF

Turns portamento control via the PORTAIENTO
SLIDER at tne left side of the DX1 panel,
and the rear-panel FCOT SW Ol or OFF.

* When Ol the PORTAILHTO SLIDER can be
used to set portamento time, and the
portawmento effect can be turned on or
off using the foot switch connectd to
ti.e FCOT SW jack (FC-4 or FC-5 fcot

. switch).
* When OFF, neither the PORTAHENTO SLIDER
or rear-panel FOOT SW will function.

* The portamento effect is programmed
when the PORTAMENTO TIHME function,
belcw, is set, regardless of the PEDAL
ASSIGK state.

* The LCD display will reau "FUHCTIOL 4A
>>GLI1S>>PORIIM@PASLI >>PTIl Portamento
pecal & knob assign ZXX" "iXx*
indicates the OW/OFF state.

Job 4 « PORTAMENTO TIIIE ¢ 0--S5°

Sets the portamento or glissandc speed.

This permits the portamento effect to be set
regardless of the PORTAMENTO SLIDER and FOOT
S,

* Data range is 0--%99, 0=CFF. At $9 the
slowest (longest) portamento is
produced (approximately 19 seconds from
Cl to C6).

* {hen PEDAL ASSIGH is ONl, datz can be
entered using the PORTAMENTO SLIDER as
well as the DATA ENTRY section.

* The LCD display will read "FUNCTION 4A
>>GLIS>>PORH>>PASNEEPTIN Portamento
time {0-59) XX"™ "XX" is the data.

(5) BANK 5 (F5)

This includes the 3 connector related
functions=-=QUTPUT LEVEL ATTENUATE, PROG. OUT
ASSIGil, and SUSTAIN PEDAL ASSIGH.

Job 1 - QUTPUT LEVEL ATTENUATE : 0--7
This is the output level attenuztor which
permits adjusting the level of the DX1
output signal. This is particularly useful
for compensating for indivicdual voice level
variations caused by the KEY VELOCITY
SENSITIVITY, AFTER TOUCH, and KEY INDIV,
AFTER TOUCH settings.
* The data range is 0--7. 7 is the
normal setting (100%)., At C output is
OFF (0%) and no sound will be output.
The amount of attenuation for each
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setting is given in the following
chart:

DATI 0 1 2 "3 4 5 6 7

LEVEL 0% 2% 4% 8% 15% 30% 54% 100%

The LCD display will read "FUNCTION 5A
BBATN>>PRGO>>SUSP Audio output level

attenuator {(0-7) x". "4Ai"™ is the data.
Job 2 - PROG.

OUT ASSIGH : ON/OFF

Turns the PROGRAHM OUTPUT (mono nix of
channels A and B) ON or OFF.

* The output signal consists of
A + B only when both channels are OH.

* The unbalanced phone jack and balanced
ZLR connector are turned ON/OFF
sinul taneously.

* The A and B output connectors are ON at
all times, regarcless of the state of
the PROG. OUT ASSIGN data,

* The LCD display will read ®"FUNHCTION 5A
>>ATNEBEPRGO>>SUSP Program output assign
XAX", "XXI* is the OU/OFF status.

channels

Job 3 - SUSTAIN PEDAL ASSIGN : Oii/OFF
This turns the sustain footswitch connected
to the SUSTAIU terrinal ON or OFF.

* Wthen OH, the sustain effect can be
controlled via a footswitch (FC-4 or
FC-5} connected to the rear-panel
SUSTAI{ connector. When OFF the
SUSTAIN foot switch will not function.

* The LCD dislglay will read "FUINCTION 5A
>>ATH>>PRGOBEBSUSP Sustain pedal assign
XXX"., "XXX" is the Ol/OFF status.

* The sustain effect is equivalent to the
key-on state, producing a sustzin level
according to the setting of the EG.
When L3 is set at 1 or higher, for
example, the L3 level is held after it
is reached via R3, If L3 is set to @,
the sustain sound consists of a decay
at R3. Uo sustain will be produced if
1.3=0 and R3=99., -~—p2

(6). BANK 6 (F6)

This deternines the operation of the
MODULATION WHEEL and FOOT CONTROLLER, and
incorporates the 4 jobs--ii0D. WHEEL
SENSITIVITY, MOD, WHEEL ASSIGHN, FOOT
CONT. SENSITIVITY, and FOOT CONT. ASSIGI,

* In the DX1, the HNODULATION WHEEL and
FOOT CONTROLLER can be used to apply
vibrato (pitch modulation), tremolo
(carrier amplitude modulation), wow
(modulator amplitude modulation)
effects using LFO nodulation, and
brilliance (modulator EG BIAS) or
volume (carrier EG BIAS) control
(fig. 66).

* The NODULATION WHEEL is located to the
left of the Keyboard. The least
modulation is applied (0) with the
wheel fully toward the operator, and
the greatest modulation depth is
achieved with the wheel rolled fully
away from the operator.

* The foot controller (FC-3A) is




Fig. 66. LFO Modulation Control Function
MODULATION WHEEL FOOT CONTROL

4

BREATH CONTROL AFTER TOUCH

|

T
Each of the four controllers can regulate effects such as tremolo, vibrato, wow, etc.
Also, data setting can be carried out separately by all four controllers.

connected to the rear-panel HODULATIOL
connector.

* Pressing the pedal down increases the
depth of the effect.

Job 1 ~ MOD. WHEEL SENSITIVITY : (0--15

Sets the depth of the effect applied with
the MODULATION WHEEL.

* The cata range is 0--15. At 0 the

MODULATION WHEEL is OFF. At 15 maximua

effect variaticn is achieved.

* The LCD display will read "FUNCTION 62
MW/ S>> A>>FCS>>FCA lodulation wheel
sensitivity (0-15) XX™. *"XX" is the
data.

* If the CDIT moue ANPL. HODULATION
SENSITIVITY master parameter is set to
0 for ell operateors, ANPLITUDE
FODULATION (tremolo, wow) and EG BIAS
(brilliance, ewpression) will not
function. Also if the EDIT mode PITCL
MODULATION SENS. master parameter is
set to 0, PITCH (IODULATICHN (vibrato)
will not functicon. -—pP27

Job 2 - MOD, WHEEL ASSIGHR : EBC. AHD. PLD

Selects the effect to be controllea by the
HODULATION WHEEL. PITCH HHODULATION,
ALPLITULE [IODCLATION or EG BIAS can e
selected.

* The selectea runction is indicateu by
3-digit display (0=CFF, 1=0Ql). From
tre lerft diqgit to the rigiht: EuC (EG
BIAS COKTROL), AILD (AHPLITUDE
HODULATION DEPTL), PHD (PITCH
MODULATION DEPTH). For example "001"
indicates that EBC and AMD are OFF,
while PHD 1is ON.

* ;hen &BC is ON and ANMPL, HODULATION
SENSITIVITY is greater than 1, applied

to a modulator the result is brilliance

control, and appliea to a carrier the
result is volume {expressicn) control.

* Yhen PIID is O and PITCH HODULATION
SENS. is greater than 1, vivbrao
control is possible,

* {/nen AiiD is O and ANPL, OOULATICL 1s
greater than 1, applied to a carrier
tihe result is trewclo contrcl, anud
applied to a modulator the result is
wow control.

* liore than one effect can be selected at

a time. Pressing the DATA EWTRY YES
button consecutively results in the
followinyg selection sequence:

000 =001 =01C=>011=100=>101=11C0=111,

Pressing the DATA ENTRY HO button

reverses this seguence.,

* The LCD display will read "FUNCTION 64
SOMVSHME LVA>>FCS>>FPCA lhod. wiheel
assign (EBC.AMD,PHD) XXX". "XXX" is
the effect selection data as describeu
above. '

Job 3 - FOOT COUT. SENSITIVITY : 0--15

Sets the depth of the effect applied witn
the FOOT COIITROLLLR.

* The data range is 0~-15, At 0 the FOOT.
CONTROLLER is CFF. At 15 maxinum '
effect variation is achieved.

* The LCD displey will read "FUNCTION 6A
>>UHS>>HWANMMFCS>>FCA Foot controller
sensitivity (0-15) XX". "Xi" is the
data.

* If the EDIT mode AMPL. MODULAYIONU
SEHNSITIVITY master parameter is set to
0 for &1l cperators, ANPLITUDE
IODULATION (tremolo, wow) and EG BIAS
(brilliance, expression) will not
function, Also if the EDIT mode PITCH
{IODULATION SENS. master parameter is
set to 0, PITCH HODULATION (vibrato}
will not functicn.

Jop 4 - FOOT CONTs ASSIGW : EBC. AHD, Piib

Selects the effect to be controlled by the
FOOT COWTROLLER. PITCH iODULATION,
AMPLITUDE [IQDULATION or BCG BIAS can oe
selected,

* The selected runcticn is inaicated by a
3-digit display (0=OFF, 1=QN). From
the left digit to the right:s EBC (EG
B3IAS COLTROL), AD (AMPLITUDE
HODULATION DEPTH), PuD (PITCH
HODULATION DEPTH}.

* The ©BC, AlKD and PiD effects are the
same as Job 2 - 10D, WHEEL ASSIGH.

* [lore than one eifect can be selecteu at
a tiwme. Pressing the DATA ENTRY YES
button consecutively results in the
feollowing selection seguence:
000->G01->016->011->100->101->11C->111.
Pressing the DATA ENTRY HO button
reverses this seguence,

* The LCD display will read "FUNCTIOH 64
SOMISSSHA>>PCSHAPCA Foot controlr
assign (EBC.AiD, PiD) XRL". "RAURY iz
tne effect selecticn Gata as aescribed
above.

* If a fcot contrcller is not connected
ana the EDIT mode AIHPL. !MODULATION
SCUSITIVITY parameter is set to 3 ifor
all carriers, ana the FOOT CONT, ASSIGK
EBC is ON, ana FOOT CONT. SDUHSITIVITY
is set to 15, no sounG will be output.




This pecause in the above state the
foot controller is set up to be &
volune control, and must be pressed to
produce sound output,

(7) BANK 7 (F7)

This deterrnines the operation of the BREATH

COUTROLLER and AFTCR TOUCH, and incorporates

tihie 4 joos—--bBRTL COUT, SENSITIVITY, BRPIU
CONT, ASSIGH, AFTER TOUCH SENSITIVITY, and
AFTER TOUCH ASSIGI,

* In the DX1, the BREATH CONTROLLER and
AFTER TOUCH can be used to apply
vibrato (pitch modulation), tremolo
(carrier amplitude modulation), wow
(modulator amplitude modulation)
effects using LFO nodulaticn, and
brilliance (modulator EG BIAS) or
volumme {carrier EG BIAS) control
(tig. 66).

* The BCl BREATH CONTROLLER is a
mouthpiece type device which controls

the appropriate effect according to the

air pressure (breath pressure) applied
to it.

* AFTER TOUCH perriits controlling the
depth of the programmed effect
according to the pressure applied to
the keys after initial key attack..

Jou 1 - BRTH COUT. SENSITIVITY : 0--15

Sets the depth of the effect applied with
the GREATH CONTROLLER.

* The data range is 0--15. At 0 the
BREATH COWTROLLER is OFF, At 15
maximua effect variation is achieved..

* The LCD display will reau "FUNCTION 7A
HEBCS>>BCA>>AFS>>AFA Breath controlr
sensitivity (0-15) ¥X". "XX" is the
gata.

* If the LEDIT mnoue AlPL. {HODULATION
SENSITIVITY master parameter is set to
0 tor all cperateors, ANPLITUDE
MODULATION (tremolo, wow) ana EG BIAS
(brilliance, expression) will not
tfunction. Also if the EDIT wode PITCL
AODULATION SEHS. master paraaeter is
set to 0, PITCH [IODULATION (vibrato)
will not functicon. -—pP27

Job 2 - BRTH COUT. ASSIGH EBC. AMD. PND
Selects the eifect to we controlled by the
BREATH COITROLLER. PITCH HMODULATIOH,
ANMPLITUDE NODULATION or EG BIAS can ke
selected,

* The selected functicon is indicated by a

3-aigit display (0=0FF, 1l=0ON). From
the left cigit to the right: EBC (EG
BIAS COWTROL), AMD (AlPLITUDE
HODULATION DEPTL), PHD (PITCH
HODULATICH DEPTH). For example "001"
inuicates that LLC and AWD are OFF,
while PilD is 0Qiil.

* The LBC, AND and PHD effects are the
same as BANK 6 Job 2 - iOD. WHEEL
ASSIGH., —p38

* liore than one effect can be selected at

a time. Pressinyg the DATA ENTRY YEE
button consecutively results in the
following selection sequence:
006->001->010->011->100->1C1~->11C->111.

Pressing the DATA EHTRY HO button
reverces this sequence.

* The LCD display will read "FUNCTION 7&
>>BCSHBBLCL>>AFS>>AFA Breath contrcller
assign (EBC.PMD.AHD) XXX". "XXX" is
the erffect selecticn data as described
above,

*If a BREATH COINTROLLER is not connected
and the EDIT mode AilPL. MODULATION
SENSITIVITY parameter is set to 3 for
all carriers, the BRTH COUT. ASSIGK EBC
is ON, and BRTH CONT. SENSITIVITY is
set to 15, no souna will be output.
This is because in the above state, the
BREATH CONTRCLLER is set up as a volume
control, and must be blown into to
produce sound.

Job 3 - AFTER TOUCH SERSITIVITY : 0--15

Sets the depth of the effect applied with
AFPTER TOUCH.

* The data range is 0--15. At 0 AFTLR
TOUCH is OFF. At 15 maximnum efiect
variaticn is achieveud.

* The LCD display will read "FUNCTION 7&
>>BCS>>BCAMBAFS >>AFA After touch
sensitivity (0-15) XX". "XX" is the
data.

* If the EDIT moue AMPL. MODULATION
SENSITIVITY master parameter is set to
0 for all cperctors, ANPLITUDE
HMODULATION (tremolo, wow) and EG GBIAS
(brilliance, expression) will not
tunction. Also if the EDIT mode PITCE
HODULATION SENS. master parameter 1is
set to 0, PITCH [ODULATION (vibrato)
will not Zunction.

Job 4 - AFTER TOUCH ASSIGH : £EBC. AlD, PHD

Selects the eifect to we controlled by AFTER
TOUCH. PITCH NMODULATION, ANPLITUDE
HODULATION or EG BIAS can e selected.

* The selected function is indicated by a
3-digit display (0=0FF, 1=Cl}., Froc
the left digit to the right: EBC (EG
BIAS COHTRCL), AID (AWMPLITUDE
HODULATION DEPTH), PHD (PITCH
HIODULATION CEPTH) . ‘

* The EBC, AHMD and PiD effects are the
same as LDANK 6 Job 2 - 1i0p. WHEEL
ASSIGN., —pP.38

* jlore than one effect can pe selected at
a time. Pressing the DATA ENTRY YES
putton consecutively results 1in thre
following selection sequence:
000->001->016->011->100-~>101->110~ >lll.
Pressing the DATA ENTRY WO button
reverses this sequence.

* The LCD display will read "FUWCTIOH 72
>>BCS>>BCA>>AFSHBAFA After touch assign
(EBC. PHD. AND) HXX". "XZA" is the
effect selection data as described
above.

(8) BANK 8 (Fb)

Tnis includes 3 jobs: the SPLIT POINT

function used to determine at which key the

keyboarc¢ will be split into channel A and

channel B sections, the KEY SHIFT function

which shifts the range of the keyboard, ana
the PERFCORHANCE HAME function for naming
CRFORIANCE LIDMNORY positicns,




Job 1 - SPLIT POINT : A=l -- A7

The UX) pernits assigning the channel A and
c¢hannel B tone generators to different
sections of tke keyboar¢ (KEY ASSIGH lIODE =
SPLIT). The SPLIT POINT function determines
the key at wiiich the keyboarc is split
between the two channels.,

* Channel 2~ is assigned to the keyboarcd
section below (to the left of) the
split point, and channel B is assigned
to the keyboard section above the split
point.

* This will have no effect if the KEY
ASSIGN MODE is set to DUAL or SINGLE,

* If a split point is not procramned, C3
is set as the default split point.

* The SPLIT PGIIT can be set by pressing
the appropriate key, the key namne is
displayed on the LCD Gisplay. The data
range is E0--E6.,

* When using the DATA EKTRY secticn to
input data, the data range is A-1 --
A1.

* SPLIT POIUT data can not Le altered
using the keyboard. If the wrong key
is presseq, the dcta must be altered
using the DATA ENTRY section, or the
SPLIT POINT functicn must be
re-entered.

* If the DATA ENTRY section is used
first, the keyboara can not be used to
enter cifferent date,

* The SPLIT POINT key name display is
based on the reierence keyboarc pitch.
If the KEY SHIFT (below) or EDIT node
KEY TRAHSPOSE functicn is used to alter
the overall keyboard pitchn, the key
name display will not correspond to the
actual keyboard pitch.

* tThe display will read "FUNCTICH 84
B®SPUT>>PKS>>PlAd Split point (split
board only ZX11%, “iX" is the data.

Job 2 = REY SHIFT : +24 -- -24

This functicns in exactly the same way as
the EDIT wmode KEY TRANSPOSE function, It
permits transposing the overzll pitch of the
keyboard. All operators are affected
sinultaneously.

* The data range is +24 to -24. Each
increment corresponds to a semitone
step. With C3 as the refecrence pitch,
this provides a + 2 octave
transpositicn range.

* Normally this is set to +00 {reference
pitch}.

* Data can be set simply by pressing a
key on the keyboard. The key which is
pressed takes on the reference pitch
{C3), and the rest of the keyboard is
trensposed ac¢cordingly. -—p2s

* Pressing any key nigher than C5 results
in a +24 data setting, and pressing any
key lower than Cl results in a =24 data
setting,

* Data can also be entered using the DATA
ENTRY section.

* KEY SHIFT data can not be altered using
the keyboard. If the wrong key is
pressedq, the data must be altered using
the DATA ERTRY section, or the KEY
SHIFT functicn must be re-entered.

* If the DATA EHTRY section is used
first, the keyboard can not be used to
enter different data.

* The LCD display will read “FUNCTION &a
>>SPNTERPKS>>PliAil Performance key shift
xX*, ™IX" is the datsz,

Job 3 - PERFORMANCE HAHE : 30 characters

This functicn pernits giving data in tlLe
PERFORIIANCE iENORY a name of up to 30
characters in length,

* The LCD will read "FUNCTION &EA
>>SPNT>>PRSEMBPLAIl **EXXLXKARXLwRR"
The "BXXXXAXXXX"™ porticn of the display
is the performance nawme. Characters
are entered one at a tine using the
cursor ().

* Characters which can be used for naming
voices are printed below the VOICE
PARAMETER and VOICE (EIORY buttons.
Pressing a button inputs the
corresponding character which is then
displayed at the appropriate position
on the LCD display.

* The cursor can be moved using the DATA .
ELiTRY section + and - buttons
(fig. 67).

* In the PLAY inove, the performance nane
is displayed on the lower row of the
LCD display.

* When using the PERFORHANCE HANE
function, the VOICE HE{ORY buttons
become the character input outtons, so
a different VOICE lME/ORY position can
not be selected,

Fig. 67. Examples of Characters and Symbols
Used for Naming

=] Lo] Le] (e
| i | | Nami ng

character.
Fig. 68. Performance Name Display in Play Mode

PERFORMANCE MEMORY #6-3
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KEY IND. AFTER (fig. 63)

This REY INDIVIDUAL AFTER TOUCH function
permits individually setting the pressure
response of each key on the keyboarc to
control oprtator output level for volume or
brilliance variation. Unlike the (7) AFTER
TOUCH function, KEY IWD, AFTER sets the
response of each key individually pernitting
exceptionally fine expressive control,

* The depth can be set independently for
each operator,

* KEY IlID., AFTER data is completely
independent from and unaffected by (7)
AFTER TOUCH data.

* Operator level is controlled by
pressure-sensitive electronic elements
incorporated in eack key. Greater key
pressure produces a higher output
level, The effect is the same AFTER
TOUCH EBC (EG BIAS CONTROL).



* Generally, the highest output level
available with KEY IND. AFTER response
is equal to the OPERATOR OUTPUT LEVEL
setting. However, when TOTAL
SERSITIVITY describec in (9) below anda
the OPECRATOR DEPTH paranieters describea
in (10) ana (11) below are all set to
15 and AFTER TOUCH SENSITIVITY is set
to 0, peak output level can exceed the
OPERATOR QUTPUT LEVEL setting by a
maxinmum of O dUb.

(9) PERFORKANCE & VOICE 1 (F9)

This button incorporates tne KEY IHNDIVIDUAL

AFTER TOUCH parameters: TOTAL SENSITIVITY,

DECAY RATE anu RELEASE RATE.

Job 1 - TOTAL SEHSITIVITY : 0--15

Sets tiie overall sensitivity of the KEY ILD,

AFTER function, All operators are affected

sitnultaneocusly.

* The data range is (0--15, At G KEY IHD.
AFTER TGCUCH is CFF, and at 15 maxinum
level veriaticen is achieved,

. * This will not function if thne
OrlATOR CEPTI paraneters wescribedu in
(10) and (11), below, are all 0.

* The LCD display will rcac "FUNCTION 9A
MEYXTS>>KDR>>RRR Key indiv A.T.
sensitivity (0-15) XX". "ZH" is the
agata.

- DLCGAY RATE @ 0--59

o

JOoo

Sets the rate at which the output level
uecays arter pressure 1s released Lroi a kgy
to which KEY INDIVIDUAL AFTER TOUCH is
applied (the xey is still hela).

* The vata range is 0--99, 0 sets thne
slcwest decay, and 99 results in an
inmediate drop in level wien Kkey
gressure is releasea (fig. 69).

* Setting a relatively long decay rate
prevents level variaticn due to uneven
key pressure while playing long tones,
icr & more stable effect,

* Setting a fast decay rate permits touch

. response effects to be used even in
rast passages.

* The LCD display reads "FURCTION 9A
>>KTSWEEDR>>KRR Key indiv. A.T. decay
rate (0-99) {X". "ZX" is the data.

Job 3 - RELEAGE RATE ¢ 0--99
Deternines the rate at which output level
gdecays atfter a key is released.

* The aata range is 0~--%9., 0 sets the
slowest decay, ana 99 results in an
iunediate Grop in level when a key is
réleasea (fig. 70).

Fig. 69. Decay Rate

) __Pressure on

! keyboard.

‘ == Output level.
Pressure/level.

i Time
key on key off

* Longer LELEASE RATE settings result in
sustain-like effects without using the
SUSTAIN footswitch or setting a lcng EC
R4 value.

* The LCD disgplay will read "FUNCTIOH 94
>>KTS>>KDRMMERE Key indiv. A.T. release
rate (0-99) XX". "XX" is the data.

(10) PERFORHANCE & VOICE 2 (Fl1l0)

Sets the cepth of the KEY INDIVILCUAL AFTER

TOUCH effect for each operator. Applied to
a carrier the result is a level variation,

and appliea to a modulator the result is a

timbre variaticn. 3 jobs are included: CP
1l DEpPTH, OP 2 DEPTH and OP 3 DEPTH.

Job 1 - OP 1 depth : 0-=-15

Sets the depth of KEY INDIVIDUAL AFTER TOUCH
for operator 1.

* The data range is 0--15, 0=0FF, and 15
results in maximum variation according
tc the setting of TOTAL SEISITIVITY.
Also, at 15 the DECAY RATE anda RILEASE
RATE effects are the strongest,

* This will not function when TOTAL
SERSITIVITY is set to 0O,

* The LCD adisplay will read "FUNCTION 102
SEB0P1>>KOP2>>KOP3 Key inaiv. A.T. CFl
depth (0-15) XX". "XX" is the data.

Joo 2 - CP 2 DEPTH : 0--15

Sets the operator 2 depth, Functions the
same as OP 1 LDEPTH aoove,

Job 3 - OP 3 DEPTH : 0--15
Sets the operator 3 depth,
sane as OP 1 DEPTH above.

Functions the

(11) PERFORIIALICE & VOICE 3 (F1ll)

Sets the depth of the KEY INDIVIDUAL AFTER

TOUCH efrect for each operator. 3 jobs are
included: OP 4 DEPTH, OP 5 DEPTH and OP 6

DEPTH.

Job 1 - CP 4 DEPTH : 0--15
Sets the operator 4 depth.

sane as OP 1 DEPTH above.

Functions the

Job 2 - OP 5 DEPTH : 0--15

Sets trne operator 5 depth.
same as OP 1 DEPTH above,

Functicns the

Job 3 - OGP G DEPTH 0--15

Sets the operator 6 depth.
same as OP 1 DEPTH aoove.

Functions the

Fig. 70. Release Rate
__Pressure on
keyboad.
. KRR=0  ==Output level.
Pressure/level. N
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(12) VOICE MEMORY (fig. 71)

It 1s possikle to store VOICE HELIORY data in
a PERFORMANCE GWHEifORY location. 1In this way,
the combinaticn ¢of voice data and

performance paraneters creates a "total"
sound for periformance.
Fig. 71. Voice Memory ®
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(13) CARTRIDGE SU (fig. 72)

When & cartricdge voice is selected, and when
the cartridge voice data is stored in a
PERFORUALNCE HE[IORY, the ON/CFF status of the
CARTRILGE switch is also memorized.

(14) KEY ASSIGH NODE
(fig. 72)

SINGLE/DUAL/SPLIT

The SINGE, DUAL or ESPLIT KLY ASSIGH 1.0DZ can
be selected, combined with VOICE LEMNORY data
anu stored in the PERFOR!IAIICE IELORY.
* The SPLIT POINT for the SPLIT mode is
set using the SPLIT POINT functicn
described in (8) Job l. -pP40

Cartridge and Key Assign Mode
Switches

T
B8 8 5
BB 85

5-4 MEMORY MANEGEMENT

Fig. 72.

o

fiost of the DX1 functions which deal with
the memory -- HEMORY [IANAGEMENT -- are
accessiicle via the PERFORIAINCE
HEMORY/FUNCTION buttons 4--6 on the lower
row. The EIORY HAIAGEHENT functions are
for memory contrel only, and can not be
memorized.

Fig, 73. Memory Management
®» ® O
I
B =
(1S5) FERFORLALCE & VOICE 4 (F12)

This includes the memory management
furnctions relating to the voice parameters.
4 Jobs are included: COPY OP DATA, SAVE

42

TEuP, OPERATOR, IUITIALIZE CIiORY,
RECALL EDBIT BUFF.

and

Job 1 - COPY GP DATA

This function permits copying the data for
cne operetor in & voice to another operatcer
(ftig. 74). It is designed to shorten and
sinplify the vcice creatiocn process. COPY
OP DATA incorporates 2 Sub-Jobs: COPY
EXVELOFE DATA anu COPY OSCILLATCR DATA.

* This function can not be used to
copy data ircm one voice to another,
or to a different channel.

* COPY EMVELOPE DATA ana COPY
OSCILLATOR DATA are called alternately
by pressing the DATA DHTRY 1O button.

*COPY ENVELOPE DATA (Sub-Job 1)

The § EG parameters (Rl--R4/L1--L4) and 6
KEYBOARD SCALING parameters (LEVEL SCALILG,
L--R DEPIH, L--K CURVE, BREAK POINT, RATE
SCALIIG DEPTH) are all copied, .
* The LCD display will read "FUNCTICHE 122
WECOPY>>TENP>> INIT>>RCAL Copy envelope
data From OPl to OPl1 Qr?",

*COPY OSCILLATOR DATA (Sub-Job Z)

The 4 OSCILLATOR parameters ([IODE,
COARES, FINE) are all copied.
* The LCD display will read " "FULCTIOU
12AEMBCOPY>>TEHP> >IN IT>>LCAL Copy
oscillator From OPl to 0Pl OK?".

DETULE,

**The COPY OP DATA process

(a) Call any function other than COPY QP
DATA in the FUNCTION mode.

(b) Use OPERATOR SELECT to select the
operator from which you wisn to copy
the data.

(c) Select the "BECOPY" cicplay using the
PERFORMANCE & VOICE switch 4.

(d) COPY EWVELOPE DATA is automatically
called. To use COPY OSCILLATOR DATA
press the DATA EUTRY NO button.

(e) At tidis point both the "From" and
"to" portions of ,the display will point
to the originally selected operator.

{f) Select the operztor to which the data
is to be copied using the OPERATOR
SELECT buttons,

{9) The selected destination operator
will be shown on the display.

(h) Press the DATA ENTRY YES button to
copy the data,

(i) The "From OPX" portion of the display
nov indicates the selected destination
operator, and the data is shown on the
LED display panel., It is possible to
continue copying the same data to other
operators in this way.

* To change the origin operator,
to step (a).

return

Job 2 - SAVE TEilP., OPERATOR

This function makes it possible to copy
operator data from one voice to another,
to a different channel via a special

or



"temporary" memory (fig. 75). 2 Jobs are
incorporeted: TEMPORARY SAVE OP DATA and
EXTRACT TEMPORARY OP DATA.

** All individual operator parameters
available in the EDIT mode can be
copied,

* It is also possible to copy data from
one operator to another within the same
voice,

* The origir and cestination operators
are not displayed.

* TEHPORARY SAVE OP DATA and EXTRACT
TEHPORARY QP DATA can be called
alterrately by pressing the DATA ENTRY
NO button.

*TELNPORARY SAVE OP DATA (Sub-Job 1)

Stores the selected operator data in a
temporery rmemory (different from the
BUFFER). Data stored in the temporary
Lermory is retained until the TENIPORARY SAVE
OP DATA function is performed again.

* The LCD display will read "FUNCTIOW 12A

WW>>COPY TEMP>>INIT>>RCAL SUBJOB 1
:Tenporery save OP acata ?".

*EXTRACT TEHPORARY OP DATA (Sub-Job 2)

This copies data from the temporary memory
to the operator selected with the QOPERATOR
SELECT buttons.
* The LCD display will read "FUNCTION 12A
>>COPYEETENP>>INIT>>RCAL SUBJOB 2
:Extract temporary OP data ?".

**The SAVE TEHPORARY OPERATOR DATA process

(a) Enter the FUNCTION mode and press
PERFORIANCE & VOICE button 4 to call
the "EMTEHP" aisplay.

(b} Sub-Job 1 (TEHPORARY SAVE OP DATA) is
automatically selectea,

Fig. 74, copy Operator Function

OPERATOR 1 OPERATOR 2 ~

ENVELOPE DATA
OSCILLATOR DATA | |

- Within same voice.—or e

Fig. 75. Save Temporary Operator Function

Al-1 B4-8
OPERATOR 1 OPERATOR 6
| !
TEMPORARY EXTRACT

SAVE OP DATA TEMPORARY OP DATA

TEMPORARY MEMORY ——~————-J

(c) Use the OPERATOR SELECT buttons to
select the operator frem which the dGata
is to be copied.

(d) Press the DATA ENTRY YES button to
copy the data to the temporary memory.
"+++" will appear following "2" on the
display.

(e} Press the DATA ENTRY KO button to
switch to Sub-Job 2 (EXTRACT TEMPORARY
OP DATA).

(£) Select the copy destination operator
using the OPERATOR SELECT buttons.

(g} Press the DATA ENTRY YES key to copy
the data,

(h) All EDIT mode parameters on the LED
display switch from those coriginally in
the destination operator to those of
the origin operator.

* Sub-Job 1 and 2 can be performed
separately. Steps (a) through (d)
perform Sub-Job 1, and steps (a), (e)
and (h) perform Sub-Job 2.

Job 3 - INITIALIZE MEMORY

This function sets all VOICE or PERFORMANCE
parameters in a voice to an initial state
from which an entirely new voice can be
created. 2 Sub-Jobs are included:
INITIALIZE VOICE and INITIALIZE PERFORIIANCE,
* INITIALIZE VOICC and INITIALIZE
PERFORUANCE can be called alternately
by pressing the DATA ELTRY NO key.
* Not all parameters are set to 0, The
pareameters are set for the easiest
voice creation.

*INITIALIZE VOICE (Sub-Job 1)

This initializes the VOICE parameters.

VOICE parcmeters in the VQICE EDIT BUFFER

are initialized, rather than initializing an
actual VOICE HNEMORY position.

* To save a voice which has been created
using the INITIALIZE VOICE functicn, it
must be stored into the VOICE HMEMORY.—P.532

* The EDIT switch lights automatically
when INITIALIZE VOICE is called. The
EPIT moce is entered simply by turning
OFF any FUNCTION switches, and editing
can be commenced.

* The LCD display will read "FUNCTION 124
>>COPY>>TEHPREINIT> >RCAL SUBJOB 1
:Initialize voice edit-buffer?".

*INITIALIZE PERFORUANCE (Sub-gdcb 2)

This initializes the PERFORIANCE parameters.
PERFOREALCE pareémeters in the PERFORMARCE
EDIT BUFFER are initialized, rather than
those in an actual PERFORLANCE I[ICIHORY
location, - P.44 (NMTIALIZE PERFORMANCE DATA LIST)

* The LCD display will read "FUNCTIOM 12A
>>COPY>>TEMPEMINIT>>RCAL SUBJOB 2
:Initialize perform edit-buff?".

* To save a voice which has been created
using the INITIALIZE PERFORMANCE
function, it must be stored into the
PERFORIIANCE HELNORY. -—P53

**The INITIALIZE MEMORY process

{a) Enter the FUNCTION mode and press
PERFORMANCE & VOICE button 4 to call




tre "BEINIT" wizplay.

(b) Sub-Job 1 (INITIALIZEL VOICE) is
automatically selected.

(c} Press the DATA EITRY YES button to
bLegin the initialize operaticn. "Voice
buff, now initialized!"™ will appear
rollowing "SUBJOD 1" on the cisplay.

(d) Press the DATA ENTRY HO button to
switch to Sub-Job 2 (INITIALIZE
PERFORIIANCE) .

{(e) Press the DATA ENTRY YES button to
begin the initialize operation.
"Performance buff. now initializedt!"
will appear following "SUBJOB 2" on the
display.

* Sub-Job 1 anu 2 can be performed
separately. Steps (a) through (c)
perrforin Sub~Job 1, and steps (a}, {a)
and (e} perform Sub-Job 2.

£ INITIALIZE VOICE DATA LIST

ALGORITHM — PATTERN 1
FEEDBACK 0
OSCILLATOR ~———-— MODE — -~ —~ OP 1~OP 6 — F.RATIO
DETUNE ——————— OP 1~0P 6 ~ 0
FRBQUENCY COARSE ~ OP 1~0P 6 — 1.00
FRBAUENCY FINE — OP 1~OP 6 — 1.00
BG ———— RATE |~4 ——— OP 1~0P 6 — 99
LEVEL 1~3 0P 1~0P 6 — 99
LEVEL 4 ~————— QP 1~0P 6 — 0
PITCH B6 ———— RATE 1~4 %9
LEVEL ]~4 50
LEVEL SCALING —— BREAK POINT ——— OP 1~0P 6 — 0 =A-1
CURVE L - R 0P 1~0P 6 — —LIN
DEPTH L - R OP 1~0P 6 — 0
RATE SCALING 0P 1~0P 6 — 0
SENSITIVITY KEY VELOCITY —— OP 1~0P 6 — 0
AMPL.MODULATION — 0P 1~0P 6 — 0
OPERATOR OUTPUT LEVEL 0P 1 9
0P 2~0P 6 — 0
LFO WAVE TRIANGLE
SPEED 35
DELAY 0
) 0
PHS 3
AD 0
KEY>SYNC N
OSCILLATOR KEY SYNC ON
TRANSEPOSE +00=C3
VOICE NAME [(J=BLANK
£ INITIALIZE PERFORMANCE DATA LIST
DUAL MODE DETUNE 0
POLY,”MONO POLY
SOURCE SELECT 0 =INT,
PITCH BEND RANGE 5

STEP 0

PORTAMENTO —------— PORTAMENTO ,~GLISSANDO ———— PORT
PORTAMENTO MODE ———————— RETAIN

PEDAL ASSIGN ON
TIME 0
OUTPUT LEVEL ATTENUATE
PROG, OUTPUT ASSIGN OFF
SUSTAIN PEDAL ASSIGN ON
MODULATION WHEEL —— SENSITIVITY 15
ASSIGN 001 =PMD
FOOT CONTROLLER —— SENSITIVITY 0
ASSIGN 000
BREATH CONTROLLER — SENSITIVITY — ————— ()
ASSIGN 000
AFTER TOUCH ———— SENSITIVITY 0
- ASSIGN 000
SPLIT POINT c3
KEY SHIFT +00=C3
PERFORMANCE NAME [CJ=BLANK .
KEY INDIV. AFTER — TOTAL SENSITIVITY -—— 0
DECAY RATE it
RELEASE RATE 9
DEPTH — 0P 1~0P6— 0

JOB 4 - RECALL EDIT BUFF

If voice parameters in the VOICE EDIT BUFFER
are accicentally lost during an editing
process, this function permits recalling tne
lost data to the VOICE EDIT ZUFFER.

* If a different VOICE [EHORY button is
pressed while irn tne CCIPARE mode, gata
in the butfer is lost.

* If the EDIT mode is exited and the
INITIALIZE VOICE function is called,
data in the buizer is replaced by the
initial voice data.

* The VOICE EDIT BUFFER incorporates a
second utility memory in which the lost
data is retained. The DECALL LDIT 3UFF
function recalls this data to the main
VOICE EDIT BUFFER (fig. 76). The data
will be completely lost, however, if
two accidental cata erasures occur in a
row before using the RECALL EDIT BUFF
function.

* Data lost frow the PERFORIZANCE EDIT
BUFFER can nct be recalled.

* Phe LCD display will read "FUNCTION 124
>>COPY>>TENHP>>IHITHERCAL Recall
Previous edit puffer cate OKX2"

Fig. 76. Recall PLAY MODE Data RECALL
Function EDITMODE erase. EDIT BUFF

EDIT BUFFER UTILITY XXX XXXX XXXX
I {

EDIT BUFFER XxXxx Xxx
!

VOICE MEMORY XXXX




**The RECALL EDIT BUFFER process

{a) Enter the FUNCTICH modGe and press
PERFORIMANCE & VOICE button 4 to call
the "HERCAL" aisplay.

(b) Press the DATA ENTRY YES button to
perform tine RECALL cperction.

(¢} The PFULCTION mode is automatically
exited ana the LCDIT mode 1s enteread.

(16) PERFORHANWCE & VOICE 5 (F13)

This includes functicns related to the
cartridge memory. 3 Jobs are incorporatea:
3AVE TO CI.RTRILGE, LOAD FROil CARTRIDCE and
CHANGE FORHAT CART.

Job 1 - 5AVE TO CLRTRILGE

This saves all VOICE or PLRFORMANCE memory
locations to an exterral cartridge at once
(figs 77). 3 Sub-Jobs are included: SAVE
ALL VOICL A, SAVE ALL VQICE L and SAVE
PERFORNMANCE.

* SAVE TO CARTRILGL is only vossible with

. a RAH cartridge.

* The SAVE ALL VOICC A, SAVE ALL VGICE B
and SAVE PERFORMANCE functions can be
called sequentially by pressing the
DATA ENTRY NO button.

*GOVE ALL VOICE A (Bub-Jowo 1)

All channel A VOICE iEMORY data (VOICE
1iolORY Al-l through A4-8) is save to a VOICEC
RAilL CARTRIDGE (FORIAT = 00) inserted in
cartridge slct A.
* The LCD display will reaa "FUHCYIONL 13
BESAVE>>LOAD>>PCRII Save all voices,
from INT-4 into LXT-a2",

*SAVE ALL VOICE B (Sub-Job 2)

All channel © VOICE DHORY date (VOICE
IIEHORY Bl-1 througn B4-8) is save to a R&al
cartridce inserted in cartriage slot B.
* The LCD display will read "FUKCTIOW 13
HESAVE>>LOAD> >FORI: Save all voices.
from INT-B into EXT-B?".

.*SAVE PERPORHANCLE (Sub-Job 3)

All internal PERFORMNANCE IEHORY data
(PERFORLALCE HEHORY P1-1 thrcugh P8-8) 1is
save to a PERFORIANCE RA{l CARTRIDGE (FORHAT

Fig. 77. Save/Load Function

SAVE ALL VOICE A

VOICE MEMORY VOICE MEMORY
A CARTRIDGE A
LOAD ALL VOICE A
SAVE ALL VOICE B
VOICE MEMORY VOICE MEMORY
B CARTRIDGE B
LOAD ALL VOICE B
SAVE ALL
PERFORMANCE
PERFORMANCE PERFORMANCE
MEMORY MEMORY CARTRIDGE
LOAD ALL

PERFORMANCE

= 81) inserted in cartridge slct A.
* The LCD display will read "FUHCTIOH 13
BESAVE>>LOAD>>FORE Save performance
memories into EXT-A?".

**The SAHVE TO CARTRILGE process

(a) Switch to the FUNCTION mode, anc
press the PERFRIANCE & VOICE button 5
to call the "EHBSAVE" display.

(b) The SAVLE ALL VOICEZ A functicn is
automatically selected, SAVE ALL VOICC
B and SAVE PERFORUAIICE can be selected
sequentially using the DATA ENTRY NO
button.

* If a YES/HO response to the control
prompts in steps (¢) through (g) below
15 entered incorrectly, the process
will revert to step (b} above and the
next Sub-Job will be selected.

(c) Press the DATA ENTRY YES button to
continue on to the folloiny opercticns.

(d)} "Change your mind?" will appear on
the lower row of the display. Press
the DATA ENTRY WO button to continue.

(c) "Insert Cartridge in A" will appear
on the lower row of the display.

Insert the cartridge,

* When using SAVE ALL VOICE A or SAVE ALL
VOICE B a cartridge formatted for VOICE
HEIIORY (FORMAT = 00) must be inserted.
Yihen using SAVE PERFORHAIICE, a
cartriage formattea for PERFORHANCE
BLIORY (FCRMAT = 01) rust be inserted.
As shipped, RAN cartridges are
initially formatted for VOICE HEMHORY
(FORIIAT = 00). Use the CHALUGE CART.
FORMAT functicn to change to the

PERFORUANCE IHEHORY format as required,— P4

* ythen using SAVE ALL VOICE 3, insert the

cartridge into cartridge slot B.

RAI cartridges have a menory protect

switch., DBe sure to turn this switci

OFF before inserting the cartridge.

(f) Press the DATA ENTRY YES button to go
on to tne next step.

(g) The display will read "Ready ?".

Press the DATA EZLTRY YES button cygailn

to begin the actual SAVE TO CARTRIDGE

operation.

If the YES putton is pressed and a

cartridge is not inserted, the

"k*INDOR** Cartridge not reaay!"

message will appear.

* If saving 1s attemptea to a cartricge
with the wrong format, the "**ERROR**
Cartridge format conflict!" nmessaye
will appear.

* If save is attempted to a ROl
cartridge, or to a RAN cartridge with
tke memory protect switch OH, the
"**ERROR** Cartridge write protected!"
message will appear.

(h) When the SAVE operation is initiated,
the "iiriting >*¥*%* " message will
appear.

(i) When the SAVE operation is complete
the "***Save completed!***" nessage
will appear,

* If the cartriuge is removed before the
SAVE operation is complete, the
"**BRHOR** Cartridge read/write error!"
niessage will appear., In this case,
only a porticn of the data will have

*




been saved.

* After @ succesful SAVE operation, be
sure to turn the cartridge memory
switch back ON to prevent accicdental
erasure,

Job 2 - LOAD FROI CARTRIDGE

This loads all VOICE or PERFORHANCE memory
data from an exterral cartridge into the
internal memory at once (fig. 93). 3
Sub=-Jobs are included: LOAD ALL VOICE A,
LOAD ALL VOICE B and LOAD PERFORIANCE.,

* The LOAD ALL VOQICE A, LOAD ALL VOICE D
and LOAD PERFORHANCE functions can be
called sequentially by pressing the
DATA ENTRY WO button.

*LOAC ALL VCICE A (Sub-Job 1)

All channel A VOICE HENORY data (VOICE
HEHORY Al-l threcugh A4-6) is loaded from a
VOICE NEMORY CARTRIDGE inserted in cartridge
slot A.
* The LCD display will read "FUNCTION 13
>>SAVEEELOAD>>FORN Load all voices.
from EXT-A into INT-A?",

*LOAD ALL VOICE B (Sub~-Job 2)

All channel B VOICE HEHORY data {VOICE
HEHORY Bl-1 through B4-8) is locaded from a
VOICZ HENORY CARTRIDGE inserted in cartridge
slot B,
* The LCD display will read "FUNCTION 13
>>SAVEMBLOAD>>FORM Load all voices.
from BXT-B into INT-B?".

*LOAD PERFORHANCE (Sub=-Job 3)

All internal PERFOR{ANCE [ELORY data
(PERFORHANCE HEMORY P1-1 through P8-8) is
loaded froii a PERFORMANCE HEMORY CARTRIDGE
inserted in cartridge slot a.

* The LCD display will read "FUNCTION 13
>>SAVEEMMLOAD>>FORH Load performance memories
from EXT-A?",

**The LOAD FROM CARTRIDGE process

{a) Switch to the FUNCTION mode, and
press the PERFRHANCE & VOICE button 6
to ¢all the PROTECT HENORY WRITE
function,

(b) Press the DATA ENTRY L0 button to
turn PROTECT HEINORY WRITE OFF.

{(c) Press the PERFORNANHCE & VOICE switch
5 to call the "EMLOAD" display.

(d) The LOAD ALL VOICE A function is
automatically selected. LOAD ALL VOICE
B and LOAD PERFORHANCE can be selected
sequentially using the DATA ENTRY NO
buttoen,

* If a YES/NO response to the control
prompts in steps (e) through (i) below
is entered incorrectly, the process
will revert to step (d} above and the
next Sub-Job will be selected.

(e} Press the DATA ENTRY YES button to
continue on to the following step.

{f) "Change your mind?" will appear on
the lower row of the display. Press
the DATA ENTRY lO button to continue.

{g) "Insert Cartridge in A" will appear

on the lower row of the display.
Insert the cartridge.

* lhen using LOAD ALL VOICE B, insert the
cartridge into cartridge slct E,

(h) Press the DATA ENTRY YES button to go
on to the next step.

{i) The display will read "Ready ?2".
Press thne DATA ZHTRY YES button again
to begin the actual LOAD FROii CARTRILGE
operation,

* If the YES button is pressed and a
cartridge is not inserted, the
"**BERROR** Cartridge not reacy!"
message will appear.

* If loading is attempted from a
cartridge with the wrong format, the
"**ERROR** Cartridge format conflict!™
message will appear.

* If LOAD is attempted with the PROTECT
HIEHORY VRITE function QN, the
"**ERROR** lemory write protected!™
message will appear.

(j) Uhen the LOAD cperation is complete
the "***Load completed!***" pessage
will appear,

Job 3 CHANGE CART. FORIAT .

In the DX1 the same external RAM cartridges
are used for VOICE LEMORY and PSRFORIIALICE
HEMORY storage, The CHANGE CART. FORHAT
function "labels" the cartridge for either
VOICE or PERFORMANCE memory, so the DXl can
recognize the cartridge type and access it
properly. When this function is used, all
data that was previously in the cartridge is
erased.

* The LCD display will read "FUNCTION 13
>>SAVE>>LOADEMEMFORI] Format cartridge
(A). Type XX to 2??. OK?",

* The format type must be entered as a
two-digit value, 00 is for VOICE
HEMORY and 01 is for PLRFORMHALNCE
MEMORY,

* Values other than 00 and 01 will be
accepted, but the resulting format will
be meaningless to the DX1.

* RAll cartridges are initially formatted
for VOICE HEMORY (FORIAT= 00).

* The format of the supplied ROl .
cartridyes can not be altered. N

* The cartridge to be formatted must be
inserted into cartridge slct A.

* Using the CHARGE CART. FORMAT function
coiupletely erases any data that is in
the cartridge, Unlike the INITIALIZE
HEMORY and CLEAR ALL NEZEHEORY functions,
the CHANGE CART. FORMAT function
leaves all parameters set at their
minimum value.

**The CHANGE CART. FORMAT process

(a) Insert the RAM cartridge to be
formatted into cartridge slot A,

* De sure to turn the RAM cartridge
menory protect switch OFF before
inserting the cartridge.

(b) Switch to the FUNCTION mode and press
the PERFORMANCE & VOICE button 5 to
call the "EEMFORK" DISPLAY,

{c) The "Type XX" portion of the display
will indicate the current format of the
inserted cartridge.



(G) Use the VOICE PARAIETER switches to
enter the new format number, Tnis will
appear in the "??" portion of the
uisplay.

(e) Press the DATA LDUTRY YES button to go
on to the next step.

* A HO response can not be enterea at
this point.

* If a YES/NO response is entered
incorrectly in steps (£)--(i), the
FUNCTION mode will be exited and tne
previous mode will be re-entered,

(£) The display will read "You lose
original data. Are you sure?". Press
the DATA ENTRY YES button to c¢onfirm.

(g) The display requests a second
confirmation: "Hew format number is
XK. OK?". Press the DATA ENTRY YES
button to continue,

* "KX" is the new format number.

* If a format number is not entered in
step {(d), the default format number 00
is assumed.,

(n) The cartridge will then read "Execute
formatting of cartridge A, OK?".

(i) Press the YES button to execute the

. actual formatting process.

* If the YES button is pressed ana no

cartridge ig inserted, the "**ERROR**

Cartridge not reauy!” message will

appear.

If rormatting of a ROl cartridge is

attenpted, or the RAN cartridge mnenory

orotect switch is ON, the “*¥LCRROR**

Cartridge write protected!" message

will appoear.

(j) LDuring tihe formatting process, the
diplay will read "FORHAT >%**% eanes ",

(k) Vihen forratting is coumpletedu, the
"kk*Format completed!***" nessage will
appear.

* If the cartridge is removed before the
format process is completed the
"**ERROR** Cartriage read/write errxor!"
mwessage will appear,

(17) PERFORLANCE & VOICE & (Fl4)

This includes the remaining 3 HENMORY
HALAGEADNT Jous: FROTECT IEXEORY WRITE,
CLCEAR ALL {EHORY, ana CHECK BATTERY,

Jokb 1 - PROTECY ILHORY WHRITE

Iinen this function is Oll, the internal VOICE
AEHORY and PERPORIAIICE LIIORY are
write-protected., The OU/CFF status is set
using tie DATA ENTRY secticn.

* This must be turned OFF before using
any STORE functicn.

* iust be turned OFF to use the (1¢) LOAD
£20r ChARTRILGE functicn,

* PROTECT HEIIORY WRITE 1s automatically
turneu Ol every time power to the Dl
is turned ON,

* The LCD display will reaa "FUNCTION 142
MEHPRT>>CLR>>BCHK Internal memory write
protect XX"., "XX" is the ON/OFF
status.

Job 2 - CLLAR ALL UE!MNORY
This function initializes all the internal

VOICE HEIIORY and PERFORHANCE HEINORY data at
once.,

* Using this function completely ercses
all data in memory and sets all
paremeters to their initial state.
Clearing only the VOICE HEilORY or
PERPORHANCE LEMNORY, or a specified
memory location is not possible.

* Cartridge data can not be erased using
this function.

* The LCD display will read "FUNCTION 144
>>IPRTHBCLR>>BCHK Clear all memory?.

**The CLEAR ALL IEHORY process

(a) Switch to the FUNHCTION mode, and use
the PERFORIANCE & VOICE button € to
call the "HMCLR" display.,.

(8) Press the DATA ENTRY YES button to go
on to the next step,

* If KO is entered, the FUNCTION mode is
exited and the previous mode is
re-entered,

* If a YES/NO response to the control
prompts in steps {(¢) through (g) below
is entered incorrectly, the FUNCTIOW
mode is exited and the previous mode is
re-entered,

(c) The display will read "You lose all
data. K?", Press YES to confirm,

(d) "Change your mind?" will appear on
the display. Press the DATA EHNTRY IO
button to continue.

(e) "Are you sure ?" will appear on the
display. Press YES to confirm and
begin tne actual CLEAR process.

(f) VWhen the CLEAR ALL HLENORY operction
is complete the "***All memory now
eraseal***" pessage will appear.,

(g) If the FUNCTION switch is turned OFF
or the DATA EITRY HO putton is pressed,
the previous mode is entered.

* Another functicn witinin the FUNCTION
mode can also be selected.

Job 3 - CHECK BATTERY

This function checks the voltage of the
battery which backs up the internal VOICE
HEMORY and PERFORHMANCE lLEIIORY,

* The LCD display will read "FUHCTIOL 14A
>>MRPT>>CLREMBCHE Check battery XX".
"AX" is the battery veltage. Any
voltage higher than 2,2 volts is
"normal".

* An exceptionally long-life wattery nas
Deen used, however, if the battery
voltage does drop below 2,2 volts the
"k*kCAUTION*** change battery!"
nmessage will be displayed., In this
case the battery needs to be replaced,
However, a special type of battery is
used and replacement HUST BE DOKE AT A
YAliAllA DEALER, Contact your nearest
Yamana dealer when battery replacement
becories necessaty.

* Battery voltage is greater than 3.0
volts when initially shipped.

5-5 MIDI INFO. CONTROL (fig. 78)

Functions which determine the operaticn of
the rear-panel HIDI connector are
incorporeted in PERFORMANCE & VOICE switches
7 and 8 on the lower row of the PERFORUANCE
[BIORY/FULICTION section, The iiIDI connector




nmakes it possible to control the DX1 from
the YAMALIA KX1 or EX5 Remote Heyboarg,
mutual control between the D1 and another
keyboar¢ egquipped with a KIDI connector, or
control the DX1 from a computer or
sequencer.,

* The lICI connector transmits or
receives 31,250 bits of information per
second and is capable of responding in
real time., CHANNEL INFORHATION
including key-on, key-off, effect
controller and voice memory number
gata, as well as SYSTE INFORHATION
including voice data, effect aata and
parameter select status can be handled.

* The CHANNEL INFORMATION format is
conpatilble with keyboaras made by any
other manufacturer, so any HIDI
standarc keyboarcs, computers or
seguencers can be used.

* SYSTEY INFORGATION includes SYSTEN
EXCLUSIVE DATA for transfer of menory
data and switching voice paramaters,
and SYSTEHX REAL TIIE DATA for remote
seqguencer control. In particular,
SYSTEiIi EXCLUSIVE DATA i1s a YAllAlA-only
standarc: all Yamaha DX series
synthesizers and lIDI standard
eguipment can be used,

* 16 independent i1IDI data channels are
incorporatedu, and each can be
independently controlled. When the DXl
is usea to contrcl an external piece of
equipment, channel 1 is automatically
selected. When the DXl is to receive
data from an external source, the {2}
SOURCE SELECT functicn must be used to
match the receiving channel in the DX1
with the transmitting channel in the
external data source. -—p3¥

* The IDI connector:s are proviced on the
rear panel. Three connectors are
provided HIDI OUT, [IBI IH, and HICI
THRU {HIDI THRU outputs the data

rececived at ICI I as is) (fig. 79).

Fig.78. MIDI Information Control
® ®
| |
i1 INFG CONTROL=S
Fig. 79. MIDI Terminals

MIDI
iN Gut THRU

{18) PERFORMANCE & VOICE 7 (F15)

3 Jobs are provided:
STATUS, TRANSKIT DATA.

MIDI SWITCH, SET

Job 1 - WIEI SWITCH

This master switch turns the HIDI terminals
ON or CFF. 'The ON/CFF status can be set at
the DATA LCHTRY section.
* When OIl IIILCI data trensfer with
external eguipment is possible.

* ’hen OFF the [iIDI terminals will not
function.

* The [iIDI SWITCE can not be turnea Ol or
OFF while a key is pressed.

* The LCD display will read "FUNCTION 1%
MEIDI>>STATY>DUHP MIDI switch XX".
*Y%" is the OU/CFF status.

Job 2 - SET STATUS

This sets the type of data to be handled, 5
Sub-Jobs are included: BASIC EVEHT DATA
QUTPUT, OTHLR EVEKY DATA OUTPUT, SYSTELEL
EXCLU., COMNUNICATION, OLWNI iHODE, and
PROGRAIT CLANGE HODE,
* The 5 Sub-Jobs can be selected
sequentially by pressing teh DATA ENTRY
HNO outton.

*¥*BASIC EVENT DATA CUTPUT {Sub-Job 1)

This turns BASIC EVENT DATA (data relating
to the Keyboarc and controllers} transfer
via the lIDI connectors Ol or OFF,

* YWhen Oll, the data described in (a)--(f)
below is transmitted from the MIDI OUT
connector when the DXl is played.,

* This data is generally common to all
keyboarcs compatible with the [IIDI
system. Due to differences in the
features provided on some Keyboarcs,
however, counplete compatibility can not
be guaranteed.

* The LCD display will read “"FUNCTIOL 15
>>iIDIMESTAT>>DUNP SUBJOB 1: Basic
event cata output XX". "HX" is the
Oi/OFF status.

* The ON and OFF states alterrate when
the DATA ENTRY YIS button is pressed.

**liain DASIC EVENT DATA contents

(a} KEY ON/OFF;

() KEY HUMBER:
pressed.

(c) KEY VELOCITY:
response data.

{d) SUSTAII FCOT Sti:

{e) PITCH DBEND VHEEL:
data,

* Transmission: The DXl transmission
channel is 1, so the receiving
instrument or eguipment must be set up
to receive on channel 1.

* Recepticn: The (2) SOURCE SELECT
function can be used to match the DX1
receiving channel with the transmission
channel of the external instrument or
equipment, or OHNI HODE (Sub-Job 4) can
be set for continuous reception.

(£) SYSTENM REAL TIME DATA: Remote
seguence.

* Transmission: When the DX1 is used
with a seguencer or computer, the
SYSTEM REAL TIME DATA permits sending
START/PAUSE/STOP commands to the
external eguipment from the DX1.

* This is actually included in the SYSTEM
INFORHATON, but can bDe turned ON/CFF
using BASIC EVENT DATA OUTPUT.

* Remote sequence cormmands are sent using
the (19) REMOTE SEQUEHCE function. -—P.57

* Reception: Ignored. This has no
effect on the DX1.

Key timing.
Which key({s) has been

Initial touch

Sustain ON/CFF.
Pitch bend depth




 *OTHER LVEUT DATA OUTPUT (Sub-Job 2)

This turns OTIHER EVENIT DATA (uata not

included in BASIC EVINT CATA,

relating to

werfornance functions, memory selection,

etc.) trensfer via the LILCI connectors Ofi
or OFF.
* \ihen O!, the data described in (g)=--(0)

**lain

*5YSTE! EXCLU.

* Transmission:

* Reception:

* VOICE nurbers

below is transmitteu from the HIDI OUT
connector when the CX1 is playec.

* This data is generally common to all
keyboarcs conpatible with the HIDI
system. Due to aifferences in the
features provided on some keyboards,
however, complete compatibility can not
e guaranteed.

* The LCD display will read "FUNCTIOU 15

Other
is the

>>IIIDINMESTAT>>DUIP SUBJOB 2:
event cata output xXX", "XX"
ON/OFF status.

* The Ol and OFF states zlterrate when

the DATA ENTRY YES button is pressed.
THER BVEIDT DATA contents

(g) [{IODULATION VJHEEL:
and BG BIAS depth.

(h) FOOT COLITROLLER:
anu LG BIAS depth.

(i) AFPTER TOUCH: LFO modulation and EG
BIAS depth.

(J) BREATH COUTROLLER:
and BEG BIAS aepth.

LFO moaulation

LFO modulation

LFO nodulaticn

(k) PORTAHENTO SLIDER: Portamento
time.

(1) PORTAMENTO FOOT SU: Portamento
Ou/OFF.

{(m) EFROGRAI CLANGE: VOICE WUIBER or
PERFORIIALCE NUMBER selection,

(n) CLATA ENTRY SLIDCR: EDIT/PFULCTION
mode ilnput cata.

(0) +/~- Si: EDIT/FUNCTION mode input
data.

The DXl transmission

channel is 1, so the receiving

instrument or equipment iust be set up

to receive on channel 1.

* lhether a VOICE I[LCHORY number or &

PERFORMANCE [HEMORY number is sent in
PROGRAKM CEAIIGE is selected using
Sub~-Job 5 PROGRAlI CHANGE i{ODE.

The {(2) SOURCE SELECT
function can be used to match the DX1
receiving channel with the transmission
channel of the external instrument or
equipment.

can be received in teh
PLAY and FUNCTIOH modes, PERFORIMANCE
numbers can be received in the PLAY
mode only, and DATA ENTRY +/- and
slider data can be received in the EDIT
and FUNCTION modes.

LIPI receiving channel is included in
the PERFORMANCE HEIIORY data. Vhen
receiving a PERFORMANCE MEMORY RUMBLR,
if a PERFORIAKNCE MEMORY with a
different receiving channel number is
selected, reception becomes impossible,
This will not hLappen if the receiving
side is set to the OIlI mode,

COUMUNICATION (Sub-3ob 3)

This turns transfer of data exclusive to

Yamaha DX-series synthesizers and KIDI

standard equipment OW or OFF,.
* When GWN,

* %

—P.66
transfer ¢f the data described
in {p)--(t) below is possible.

* [IEMORY [MANAGENENY and MIDI INFO.

CONTROL data parameters can not be
transferred using the HILI system
(except for OIMNI MODE).

The LCD display will read "FUNCTIOH 15
>>HIDIMMSTAT>>DUMP SUBJOB 3: System
exclu. communication XX". "XX" is the
ON/OFF status.

The ON and OFF states alterrate when
the DATA ENTRY YES button is pressed.
Transmission: The DX1 transmission
channel is 1, so the receiving
instrument or egquipment must be set up
te receive on channel 1.

Reception: The (2) SOURCE SELECT
function can be used to match the DX1
receiving channel with the transmissicn
cnannel of the external instrument or
equipment.

Main SYSTEN EXCLUSIVE DATA contents

(p} ONE BULK DATA:

&

*

*

(Q) 32 VOICE BULK DATA:

*

(r) 64 PERFORMANCE BULK DATA:

VOICE EDIT BUFFER

and PERFORMALCL EDIT BUFFER data,

VOICE EDIT BUFFER and PERFORHNAUCE EDIT
BUFFER data can be output from the HIDI
OUT terminal. The data content
transmission procedure is given below.
LHowever, PERFORINANCE EZDIT BUFER data
can only be received by another DX1.—-PA
Press a VOICE [NEHORY or PERFORLANCE
HMEFORY button while holcing the DATA
ERTRY YES button: the called memory
contents is output.

Use the INITIALIZE HEIORY function:
initialized voice data is output.
Use the RECALL LEDIT BUFF function:
recalled data is cutput,

Reception: Data received via HIDI IN is
stored in the VOICE EDIT BUFFER.

The entire
contents of one VOICE LE{ORY channel.
Transmission: one entire channel of
VOICE HEHORY is transmitted from the
DX1, TRANSHIT DATA (Job 3) is used to
initiste the transmission. -r50
Reception: This is the same function
as (16) LOAD FROH CARTRIDGE (Sub-Job 1,
2), The data received from the
transmitting instrument or equipnent is
stored directly into the VOICE KENLORY,
In the PLAY or EDIT mode, the upper row
of the display will read "<<MIDI>> when
reception is complete.

In the FUNCTIOHN mode, the lower row of
the display will read "Received bulk
data thru I1IDI" when reception is
complete,

In the STORE mode, the "**[iIDI ERROR**
RX full!" display will appear and
reception will be terminated.

If a reception error occurs, the
"**IDI ERROR** check-sum error!"™
nessage will appear.

If PROTECT HEMORY WRITE is O, the
"**IDI ERROR** llemory protected!"
display will appear.

the

] All 64
PERFORIANCE HEHNORY positions are
transferred.




* Transmission: All PERFORMNALICE HEMORY
data is transmitted at once. TRANSHIT
DATA (Job 3) is used to initiate the
transmission. However, this data can
only be received by a DXl. —~P7§

* Reception: This is the same function

as LOAD FROM CARTRIDGE. The data

received from the transmitting
instrument or equipment is stored
directly in the PERFORIHANCE MEHMORY.

The reception conpleted displays and

error displays are the same as for (g)

above.

{s) EDIT PARAMETER CHALGE: VOICE
paraneter data.

* Transimission: Switching to the EDIT
mode and other VOICE parameter
operaticns are transinitted in real
time. -—P75

* Data entered at the DATA EHTRY section
can be transmitted if Sub-Job 2 is ON.

* Reception: The EDIT mode is called and
VOICE parameters are accessed according
to the operaticn of the external
instrument or egquipment.

{t) EERFORIANCE HEMORY PARAMETER CHANGE:
PERFCRIIANIICE MEHORY parameter data.

* Transmission: Switching to the
FUNICTION mode and other FUNCTION
parameter operztions are transmitted in
real time. This data can only be
received by a DX1l. —P.7

* Data entered at the DATA ENTRY section
can be transmitted if Sub-Job 2 is ON,

* Recepticn: The FUNCTION mode is called
and FUNCTION parameters are accessed
accorcing to the operation of the
transmitting DXl.

* OMNI MODE (Sub-3ob 4)

This permits HIDI reception on all channels.
Channels A and 2 are set independently (fig.
8c0) .

* When ON all [1IDI receiving channels are
active regardless of the setting of
SCURCE SELECT (2).

* The LCD display will read "FUNCTION 15A
>>MICIMESTAT>>DUIIP SUBJIOB 4: OUHI mode
X", "AX" is the OU/OFF status.

* The ON and OFF states alterrate when
the DATA ENTRY YES button is pressed.

* The OINI mode ON/CFF status can be
transmitted as in (t) of SYSTE# EXCLU.
COLLUNICATION, above, when OTHER EVENT
DATA OUTPUT is OW.

*PROGRAM CHANGL NODE (Sub=Job 5}
Selects the contents (VOICE
NUIBER/PERFORIANCE HUHBER) of the OTHER

EVERT DATA PROGRAIT CHANGE
transmission/recepticn,

Fig, 80. Omni Mode

DX1 0
keyboard. " © I
;...o—___._ J—
! 1 Sound
MIDI 2 source.
input.;

! 16
e

* The VOICE and PERFORLANCE moaes are
alterrately selected by pressny the
DATA ENTRY YES button {pressing the il0
button selects the Suon-Job number).

* The LCD display will read "FUNLCTION 15
>>HICIMESTAT>>DUIIP SUBJOB 5:

Prog. change mode XX". "XX" is the
VOICE/PERFORIANCE status.

Job 3 - TRANSHIT DATA

This functicn initiates actual transmission
of VOICE HE/ORY data or PERFORINANCE HEHMORY
data as in Job 2 SYSTEHM
EXCLU, CONHUNICATION., 3 Sub-Jobs are
included: DUIP ALL VOICE IN BANK A, DULP
ALL VOICE IN B3ANK B, and DUMP ALL
PERFORIIALICE DATA (fig. 3l).
* Pransmission will function only if
SYSTEI: EXCLU. COMMUNICATION of Job 2 is

e
*DUIP ALL VOICE IN BANK A (Sub-Job 1)

All 32 VOICE HEIIORY positicn of one channel
are transmitted, and loaded into the
corresponding channel VOICE HMEIORY of the .
receiver,

* Press the DATA ENTRY YES button to
begin transmission (pressing IO selects
another Sub-Job}.

* The channel displayed on the LCD
display is trensmitted. The channel
can be switched using the VOICE [lIELORY
switches,

* The LCD display wiil read "FULCTIOH 15
>>HUIDI>>STATHBDUNP SUBJCB l: Dump all
voice in bank A?".

*DUMP ALL VOICE IN BANK B (Sub-Job 2)

All 32 VQOIC: MEMORY positicn of one channel
are transmitted, and loaded into the
corresponding channel VOICE HEMHORY of the
receiver.

* Press the DATA ENHTRY YES button to
begin transmission (pressing HO selects
another Gub-Jov).

* The channel displayed on the LCD
display is transmitted. The channel
can be switched using the VOICE [EIORY
switches.

* The LCD display will reac "FUNCTION 15
>S>HIDI>>STATHMDULNP SUBJOB 2: Dump all
voice in bank 2?",

Fig. 81. Transmit Data Function.

Transmit DUMP ALL Receive
VOICE IN &
VOICE MEMORY | - VOICE MEMORY
A ﬂ A
DUMP ALL
VOICE IN B
VOICE MEMORY | {—=————| VOICE MEMORY
B - B
DUMP ALL
PERFORMANCE PERFORMANCE PERFORMANCE
HEMORY — MEMORY




*DUIP ALL PERFORHANCE DATA (Sub-Job 3)

All 64 PERFORMANCE LEIIORY positicns are
transmitted, and loaded into the PERFORHALCE
iiC1iIORY of the receiver.

* Press the DATA ENTRY YES button to
begin transmission (pressing 110 selects
another Sub-~Job).

* The LCD display will read "FUHCTION 15
>>[IDI>>STAT DUIIP SUBJOB 3: Dump all
performance data?".

**The TRAHSHMIT DATA process

{a) Switch to the FUNCTION mode.

(b) Select Job 2 SET STATUS with
PERFORMANCE & VOICE switch 7.

* Sub~Job 1 BASIC EVLEHT DATA is
automatically selected.

(c) Press the DATA EHTRY NO button twice
to call Sub-Job 3, SYSTEI EXCLU.
CONMUNICATION.

(d) Press the DATA EITRY YES button to
turn SYSTEHN EXCLUSIVE COMHMUKRICATION OlN.

(e) Call Job 3, TRANSHIT DATHL.

* Sub~Job 1, DUIP ALL VOICE IN BAKK A is

. automatically selected.

* Press the DATA ENTRY 0O button to
select Sub~Job 2 (DULP ALL VOICE IN
BANK B) or Sub-Job 3 (DUIP ALL
PERFORIALICE DATA),

(£) Press the DATA LHTRY YES button to
begin transmission,

* If transmission is attempted while Job
1 IDI SWITCHL is COFF, the "**[IDI
ERROR** {iIDI switch off{!"™ message will
appear.

* If Job 2 SYSTE!l EXCLU. COILUHNICATION is
OFF the "**[{IDI ERROR** System
ex. off!" nmessage will appear.

* If OTHER EVENT DATA OUTPUT of the
receiving instrument is Oil, the data
and control status of the receiver will
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be altered according to the transmitted
data. If the receiver FUNCTION node
SCURCE SELECT, ILI ON/OFF or Oiilil [OLE
are O when the YES command is given,
the receiver nay turr OFF, terminating
reception,

(g) During trensmission--approx.
seconds--"BUSY!"
display.

* BASIC EVENT DATA or OTHER EVENT DATA
transmission will be terminated if the
"BUSY!" «aisplay is OK.

1.5
will appear on the

(19) PERFORMANCE & VOICE 8 (F16)

A single Job=--REMOTE SEQUENCE--is
incorporated here,

Job 1 - REMOTE SEQUENCE

When the DX1 is used with a sequencer or
computer, this function perrits sending
START/PAUSE/STOP commands to the external
equipment from the DX1,

* A DATA EKTRY YIS input sends the START
command.

* Pressing the DATA ENTRY NQO button once
sends the PAUSE command.

* Pressing the DATA ENTRY NO button twice
in succession sends the STOP command.

* The display will read "FUNCTION 16
BESED Sequence contrl li0=pause > stop,
YES = start. The cursor points to the
current START, PAUSE or STOP command.

* This is actually included in the SYSTEHN
INFORKATOH, but can be turned ON/OFF
using BASIC EVERT DATA OUTPUT. —P.73

* If the MIDI switch OR/OFF or OLHI HODE
are OFF, and the receiving channel is
not matched to the sequencer with the
(2) &OURCE SELECT function, the
sequencer may start, but the sequence
signal will not be received by the DX1.



CHAPTER 6

STORE MODE/DATA MEMORY STOCK

The STORL mioue STOREs voices created in tie
Edit mouc anda eifects prograaaed irn the
Function wode in iiewory.

6-1 3 Varieties of the STORE Function

3 Types of ilemory

The DX1 has two types of memory functicn, for
voice data in the 2~channel VOICE {E#ORY, anu
PLRECORIALCE HEMORY. Further, for each of
these, the following three different types of
mewmory are provided,

(1) INTERLAL iELIORY

Data is preserved insice tite LEl:  RAN
MEHORY=8 voices X 4 banks X 2 channels:
PLRFORNALICE HEHORY=E performances = § banks).

(VOICZ

(2) CARTRIDGE
Internal memory exgansicn,
storage: ROii

exterrcl aata
(VOICE [iELIORY=32 voices ¥ 2
sides X 2 cartridges; PERFORIALCE lIELORY=G4
performances). RAil (VOICE [E/IORY=32 voices X
2 cartridges; PERFORIALCE [IENORY=64
perfornances) .

(3) BUFFER

Data is read into the buffer from the

Cartridge or internal newory ifor data editing

ana perrormance: RAl ({VOICE LBMORY (Voice

Edit Buffer)=2 channels X 1 voice; PERFORMANCE

HEIHORY (Performance Edit Buffer)=l

performance)).

* The use of these three types of memcry
affords a wide range of operating
possiclities. The STORE moae allows you
to exchange data awmong tne 2-channel
VOICE LEHORY and PERFORIiALCE LCLORY in
virtually any way required.

3 Varieties of tne STORLC Functicn

* The STORE iwode is endaged by pressing the
STORE button on the right sice of the
control panel (Fig., 83). The STORE mode
takes precedence over all other modes, so
the STORE mode can be switched to at any
time just by pressing the STORE button.
Further, when the STORE mode is
disengaged, the mode engaged prior to
entering the STORE mode will be returred
to automatically.

* To make the most effective use of this
capability, we recommend that instead of
preserving cata with the STORE node after
the voice creation process has been fully
completed, you should enter data at
several stages throughout the voice
creaticn process, This elininates the
possiblity of losing all the data through
an accidental wisogperaticn.

* The STORE mode has three options, STORE
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Fig. 82a. Voice Memory Data Transmission
Channels
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BUFFER |+~ — | BUFFER
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YOICE ——STORE MODE VOICE
CARTRIDGE | - FUNCTION MODE CARTRIDGE
A B
Fig. 82b. Performance Memory Data Transmission
Channels
FUNCTION
BUFFER
PERFORM- PERFORM-
ANCE - ANCE
MEMORY MEMORY
Fig. 83, Calling Store MODE l
ALL, STORE VOICD, and STORE PLRFCORLALICE,

and these are selected via the DATA ENTRY
WO switch., Using these three functions
separately and together, it becones
possicle to interchange date ireely.

(1) STORE ALL

This STOREs VOICL HEHORY and PLRFORIALICE

HMENCORY simultaneously. The lenory position

can not be changed, ana dGata can not be

transferred between main unit and cartridge.

* The fcllowing is displayea: "STCRE ALL

FROU>>CURRENT EDITIHG TO>>CURRENT
SCLECTZDE"

(2) B3TORE VOICE
SI0REs VOICT cata in each of the separate
channels, rierory position can be changed, anu



‘date can be trensferrea between main unit and
cartrlage.
The fcllowing is cvisplayed in the Plaf
noues "STORE VOICE FROUED>INT Al-1l xuiEX
TOS>INT Al=1 Yyvy?",

* The following is displayed in the Edit
noue: "STCRL VOICE PROL>DEDITING HX¥X
TO>>INT al-1 Yyyy2" (Fig. 85).

EUPROU>>IND Al-1" refcrs to the original
numoer, "TO>>IIT Al-1" refers to the
STCRE location, "XXXX" refers to the
original Vcoice Hame or Edited Voice ilame,
and "YYYY" refers to STORE locaticn Voice
Hauwe.

(3) STORE PERFORMANCE

STOREs data in PERFORIIANCE LEIIORY. Nemory
wosition can be changed, and data can be
transfierred detvween main unit and cartridge.

* The rollowing is alsplayed~ "STORE
PERFORLALCE FROM>D>CURRENT XXXX TO>>IuT
P1-1 ¥YYYY?" (Fig. G86).

* "KXXX" refers to the first ten letters of
the original Performance ilame or the
changed Performance laie, "YYYY" refers
to flr t ten letters of the Performance

. iiame ir the STORE location, and "TO>>IHT
21-1" reifers to the STORE location
nuwber.

Fig. 84. Store All LCD Display
STORE
ALL Al |
Fig. 85, Store Voice LCD Display
Play mode.
ZTORE B
WOICE
STORE
UOICE
Fig. 86. Store Performance LCD Display
STOR E FRO
FERFORMANCE T i

Henory Protect Functiocn

Taere 1s a wemory protect function which
prevents accidental erasure of data in
Internal liemory and in external RAH
Cartridges, This shoulu always be turna OFF
prior to engaging the STORE mode. Also, in
orcer to prevent accidental eresure of the
gata aiter a STORE function has been
comp.leteu, the iiewory Protect function shoulc
be reset,

* With regard to the 'Internal liemory, the
Perrornance &« Voice switch 6 of the
Functicn move 1is selected, and according
to PROTECT [iEMORY Yrite, the iiemory
Protection runcticn is encayed. It can
be disengaged by pressing the DATA ENTRY
{0 button. Protect llenory Vrite will be
reset when pover is turned on again atfter
having been turneu off,

* The RAN Cartridge has a leaory Protect
switch, and when this is turned off, the
Hemory Protection Function is defeated.

* The ROii Cartridge is read-only. Since
RGCiI cannot be written to, memory can not
be erased.

6-2 Application of STORE ALL

STORE ALL Application Ezxanples

The STORE ALL functicn returns the data
residing in the buffer to the original memory
nunber of the VOICE HEiORY and PERFORHANCE
HEBHORY simultaneously. The rfollcwing three
types of data transfer are carried out at the
same time:

Voice Bdit Suffer 2 to DX1 VOICE LENCRY A or
VOICE HEMNORY Cartridge A,

Voice £dit Duffer E to DX1 VOICE HEHORY B or
VOICE HBEHORY Cartridge B.

Periorrance Edit Buffer to DX1 PERFORLAIICE
HEHORY or PERFORIANCE MEMORY Cartridge,

(Fig 87}.

* Data cannot be transferred between
channels or between different memory
nunbers with the STORE ALL function.

* Data cannot be transferred between the
DX1 and the Cartridge with STORE All.
Data called from the DX1 is returnea to
the DX1, and data called from the
Cartridge is returned to the Cartridge.

Data storage and data transfer can be carried
out in the following cases:

* I: Uhen VOICE {ENORY number data stored
in the DXl PERFORMANCE HENORY is changed
anG returned to the original PERFORLANCE
HEMORY number while in the Play mode.

* II: lihen VOICE [EMORY number data storead
in tne PERFORNANCE MEMORY Cartridge is
changed and returned to the originel
Cartriage number while in the Play mode,

* III: When the voice data in the DX1
VOICE i{EiORY is changed and returned to
the original VOICE HEHORY number whnile in
the Edit mode.

* IV: Uhen the voice datz in the VOICE
HME/ORY Cartridge is changed and returned
to the original Cartridge number while in
the Edit mode,

* V: Vhen the DX1 PERFORIALCE NEiiORY
effect data is changed and returned to
the original PERFORLANCE EMORY nunber
while in the Function iiode.

* VI: Yhen the Cartridge PERFORHALCE
HEHORY effect data is changed and
returred to the original Cartridge nunber
while in the Function node.

Fig. 87. Store All Transmission Channels
VOICE Pt EDIT R VOICE
MEMORY BUFFER CARTRIDGE
A Qamy A Tngh- A
VOICE = EDIT G VOICE
MEMORY BUFFER CARTRIDGE
B 4 B HmERY B
PERFORM- | ———> | FUNCTION
ANCE
MEMORY |<messsm| PBUFFER | mumnsuh | CARTRIDGE

= PLAY./EDIT,“FUNCTION MODE
mul:STORE MODE




* VII: VWhen the DX1 VOICE EHORY number
stored in the DXl Perforwance Hemory is
chanyed while in the Play mode, when the
voice data is changed while in the Edit
node, anad wnen the effect data is changed
and returned to the original DX1
PCRFORUALCE LHORY while in the PFunction
moce (i.e., I, III and V combined).

The STORE ALL process (fig. 88)

Tne avove VII operations can be accomplished
with the {following process.

{(a) Turn all mode selectors OFF and enter
tne PLAY nmode,

{(b) Select the PERFORMANCE [{ELNORY STORE
gestinaticn and call the data into the
PERFORMALCE EDIT BUFFER.

(c) Select the voice datza to be edited fronm
both VOICE HEMORY channels and call the
data into the VOICE EDIT BUFFER.

(d) Switch to the EDIT node.

(e) Bdit the data in the VOICE EDIT BUFFER
of the flashing channel.

(f) Select the other channel by pressing
the coninuously lit channel button.

(g) Edit the data in the VCOICE EDIT BUFFER
of the flashing channel.

(h) Switch to the PUNCTIONL mode.

{i) Ecit the effect data in the PERFORHAKCE
ZDIT BUFFER.

{j) Turn PROTECT :iENORY WRITE OFF.

(k) Switch to the STORE node.

(1) S8TORE ALL is autowmatically selected.

(i) Prese the LATA ENTRY YES putton and the
A/B VOICE EDIT BUFFER data and
PERFORUANCE EDIT BUFFER data will be
stored simultaneously.

* If the YES button is pressed while
PROTECT MEIORY WRITE is still 0d, the

UREDOATOLER

The

* g

The following data storaue and trensier
processes are possible:

* I: Storing VOICE HEIORY cata (intecrnal
or cartridge) in a different meuory
position in the PLAY noue,

* II: Storing VOICE lIENORY cata (internal
or cartriage) in a different wewory
channel in the PLAY nioce.

* III: Storing VOICE [BHORY data between
the internal memory and an external
cartridge in the PLAY mode.

* IV: Returning VOICZ cata (internal or
cartridge) to the originzl remory
position after editing in the EDIT mode,

* V: Storing VOICE data (internal or
cartridge) in a new memory position after
eulting in the DDIT noge,

* VI: Storing VOICL data {internal cr
cartridge) in a <ifferent channel after
editing in the EDIT mode,

* VII: Storing VOICE data in an external
cartridge after editing in the EDIT node.

* VIII: Storing VOICD data frcom an
external cartridge in the internal memory
afiter eaitinng in the EDIT node. .

The above VII operaticns can pe accouplished
witn the following process.
(a} Select the vcice data tc be edited Frou
both VOICE iENCRY channels and call tae
Gata into the VOICE EDIT BUFFER.
{b) Insert a VOICE HEMNORY RAN CARTLILGE.
* Turn the CARTRIZCEL switcn COFF.
{¢) Switch to the FUNCTIOH mode.
(d) Turrn PROTLCT HEMNORY 7RITH orr.
(e) Turn the PFULCTION switch OFF.

The STORE VOICE process (fig. 90)

Fig. 88.

ARULSFF Lewory protected!™ message Fig. 89. Store Voice Transmission Channels
will be diswplayead.
VOICE > EDIT | VOICE
MEMORY BUFFER CARTRIDGE
6-3 STORE VOICE APPLICATIONS A a A » A
STORE VOICE Application Examples 1 1
STORE VOICE functicn periits storirng VOICE .
1iBHORY data to a specirfied memory position,
Daté cén be treansrerred from the A and D VOICE
<DIT BUFFERs to the A and B internal wemory or
A and B cartridge memory (fig. 39). :g:'ggy - BlEJI[']"II?ER -» CA‘I;%(I:&‘.E ﬁ%SE/EDIT
TORE VOICD can pe periorwed only for one B = B « B =STORE HODE
channel at a tine.
Store All Operating Process A PO R T
[EEL. TO:. ¢URFENT SELELTED 'll
(e) (8) =
{1)
(c) UL MEMURY ——y (b) LA 1 A N TN
ANK g " 3 i“i (d) (hi ®)

B
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Fig. 90.

Store Voice Operating Process

‘(k)
52 Fee-
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B B~ CFE T~ BT BB B [ e
' L= = RS = = CARTRIDGE
1 f { (a) (n) ! f ) !
fe) (1) (t) & (M ©)e) b
(d)

(£) “witch to tne ZDIT node. * The STORD PERFORLAJCE functicn pernits
(g) Zdit the dGata in the VOICE EDIT BUFFER storing PERFORIANCE HMEMORY parameters
of the ilashing channel, {(VOICT HEMORY number, CARTRIDGE swiitch

{h) Switch to the STORE nmode.

(i) Using tie DATA EITRY UC button czll the
STORE VOICE moue.

{(j) Turn the CARTHRIDGE switch of the
channel to be stored to 0.

* If an incorrectly fcrmattec cartricdge is
inserted or the wrong access procedure is
rcllowed, the "**ERROR** Cartridge format
contlict!" message will appear.

* If a cartridge is not inserted the
"**ERROR** Cartridge not ready!l™
will appear.

* If PROTECT LRIORY WRITE is OM the
"**ERROR** Yi-protected!"™ mnessage will
appear.,

(k) Use the VOICL 4DHORY switches to select
the STCRE destination position,

(1) Press te DATA EIITRY YES button to
initiate the STORE operation, causing the
ecitew uata in the ouffer to be sent to
the cartridge,

() The LDIT mode will be returned to
automatically.

{(n) Press the other channel button to
switcih channels.

(o) Bait the data in the VOICE
of the rflashing channel.

{) Switch to the 5TORE noue.

() Using the DATA ZNTRY W0 button call the
STORE VOICE mode,

{r) Turn the CARTRILGE switch of the
channel tc be stored to Oli,

(s) Use the VOICE ilELORY switches to select
the CTORE dGestinaticn position.

{t) Press the DATA BUTRY YES button to
initiate the STORE oper:cticn, causing the
euited data in the buffer to be sent to
the cartridge.

nessage

SDIT DULFER

6-4 STORE PERFORMANCE APPLICATION

TORI: PZRFORIALICE
SPECIElQL PERFORLANCE ENORY position,
can we transferred frow the

T TN

PERFORUANCE application examples

in &
Bata
PERFORNANLCE BDIT

pernits storing data

SUFFER to an internal PERFORNAIICE HEIORY
position or to an external PERFORIALCE HEHORY
CARTRIDGE,
Fig. 91. Store Performance Transmission
Channels
PERFORM- | =] FUNCTION |<=| PERFORM- —PLAY,FUNCTION
ANCE ANCE MODE
MEMORY | ¢@m BUFFER | w» | CARTRIDGE mpSTORE MODE

QH/OFF status, KZY ASSIGH HODE, etc,).

The following data storage and transfer
processes are possible:

* I: Storing PERFORIAHCE [IDHORY data
(internal or cartridge) in a Gifferent
memery position in the PLAY woce,

* II: Storing PERFORIAUCE LiE{IORY data
between the interrnal nmemory and a
cartridge memory in the PLAY node.

* III: Editing the voice nemory number
data in a PERFORIIANCE [E}IORY position and
re-storing it in the original memory
position in the PLAY noue,

* IV: Editing the voice wmemory nunber data
in a PERFORMNAKCE [EHORY and storing it in
a different memory locaticn in the PLAY
mode,

* V: Editing the voice memory number cata
in an internal PERFORIANCE [EHORY and
storing it in an external PLRFORUALCE
wiEORY CARTRIDGE.

* VI: Zditing the voice memory number data
in PERFORHANCE HMEHORY data from an
exterral cartridge and storing it in the
internal PERFORHANHCE HENORY in the PLAY
node.,

* VII: Storinc edited PERFORIIANCE MEHORY
effect data (internal or cartridge) back
in the oriainal PERFORLANCE IEIIORY
position in the FUNCTION mode.

* VIII: Storing edited PERFORIHANCE lIELORY
effect data (internal or cartridge) in a
different memory positicn in the FUNCTICH
node.

* IX: Storing edited PERFORUANCE MELORY
effect data in an external cartridge in
the FUNCTION mode.

* X: Storing PLORFORLANCE HEHORY effect
cata called from an external cartridge
and edited in the internal PC hFORnANCh
HEMORY in the FUNCTION moage.

The STORE PERFORMANCE process (fig. 92)

The above X operaticns can be accomplished
with the following process:

(a) Insert a PERFOR{ANCL MNEMORY CARTRILDGE
into cartridge slot A.

(b) Press the CARTRIDGE switch while
holcing a PERFORIIANCE HEMORY switch to
access the cartridge.

* (b} is the procedure for accessing
PERFORHANCE [ENCRY (FORHAT = 01)
cartridges.

* If an incorrectly forrnatted cartridge is
inserted or the wrong access procedure is



followed, the "**ZRROR** Cartridge format

conilict!™ mnessage will appear.

If a cartricge is not inserted the

"**ERROR** Cartridge not ready!" message

will appear.

(¢c) The end of the upper row of the
performance name display will read
"<KCARTRIDGL>>" incdicatirng the
PERFORHANCE [ZiHORY cartridge is being
accessed.

(d) Select the PEIRFORIANLCL IEHORY data to
pe editea and call it into the
PERFOR.AGCE EDIT BUFFER.

{(e) Switch to tihe FUHCTIOIN mode,

Fig, 92. Store Performance Operating Process
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(f) Edit the effect date.

(g) Turn PROTECT (EuQRY WRIWE OFF.

(h) Switch to the STORE niode.

(i) Press the DATA ELTRY 40 button to call
the STORE PCRFORHALICE functicn.

(3) Turn the CARTRIDGE switch OFPF.

(k) Select the destinaticn PLERFORIALICT
HEMORY position.

(1) Press the CATA CHTRY YES putton to
initiate the STORE process. The data in
the PERFORLANCE £DIT DUFFER will we
transferred to the desiynatedu PERFORIALCE
1iB[IORY positicn,
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CHAPTER 7

VOICE INITIALIZE/PROGRAMMING A NEW VOICE

In this section we'll look at the steps
involved in creating a completely new voice
using initialized voice and effect parameters.
As an example, we'll program a "HORN ENSEMBLE"
voice with a stereo effect.

* The voice to be programmed in this
chapter is not included in the DX1 preset
voices.

7-1 Programming a voice from the INITIALIZE
MEMORY state

(1) THE VOICE PROGRAMMING FLOW CHART

hen beginning to program a voice from the
initialized state, the proper procedure must
be followed to achieve the highest efficiency,
The finer details of the process will vary
according to¢ the type of voice that is to be
programmed, but to create a voice using both
channels A and B with a stereo effaect, the
following general procedure should be
followed.
* Call the initialized data =
* Enter the channel A voice data =
* Store the voice data and alter channel B.
* Enter effect data and effect controller
data.
* Store the effect data,

{2) CALLING THE INITIALIZED DATA (fig. 94)

The FUNCTION mode MEMORY MANAGEMENT buttons
are used to call the INITIALIZE MEMORY
function,
(a) INITIALIZE VOICE
Switch to the PUNCTION mode, and run the
INITIALIZE VOICE functiocn on both

. channels.

* With INITIALIZE VOICE, the initialized
voice parameter data for each channel can
be called into the VOICE EDIT BUFFER. ~P.44

* Normally, INITIALIZE VOICE will be
performed on both channels, In this case,
however, we'll initialize channel A only,
enter the voice data, copy the channel A
data to channel B and alter it. It is
therefore only necessary to initialize
channel A, —-P4#5

* The initial data created by the
INITIALIZE VOICE function is not totally
"blank" data, as is created by the

oaTs Ensmy Fig.94, 1Initialize Memory
(b*H (biz

EDIT:
COMPARE FUNLTIUN STORE

1T 1 E—11 B
ES [= i )

HIHImm

(a)-1

Fig. 93, Flowchart: Creating Voice from the

Initial Data

Calling initial data.
(@)INITIALIZE VOICE -~---------=--=- A+ B ~-- FUNCTION MODE

(b)INITIALIZE PERFORMANCE ~------------=----~----- FUNCTION MODE
3
Entering voice data in channel A,
(c)ALGORTTHM A --- EDIT MODE
(A)OCTLLATOR --------ov e eenemmcces A -- EDIT MODE
(e)OPERATOR OUTPUT LEVEL ----~-----~ A - -- EDIT MODE
(f)ENVELOPE GENERATOR -------------- A - -- EDIT MGDE
(EMEBYBOARD SCALING ~—-----o--momeoes A - -- EDIT MODE
(DKEY VBLOCITY ~------ oo A o -- EDIT MODE
(1LFQ - - A - -- EDIT MODE
1
Storing voice data and
correcting channel B.
(KNOICE NAME ---r--+-ooomermmmemecoccccs A oo EDIT MODE
(1)STORE ALL -----reveeersmsmsssriscme s A ooeeeeeee e STORE. MODE
(RIEDIT PARAMETER ------------s--veoos B ooeneeeeees EDIT MODE
(QISTORE ALL --------eremm-osemessincs B oo STORE. MODE
1
Entering effect data and
effect control data.
(P)F1 : DUAL MODE DETUNE etc ~-----------=-~+----- FUNCTION MODE
(Q)F2 : POLY/MONO etc -~~~ A - B - FUNCTION MODE
{r)F3 : PITCH BEND '-----s-wevmvemooos A« B o---- FUNCTION MODE
(s)F4 : PORTAMENTO -~ ~--—-~-~------- A « B -~~~ FUNCTION MODE
(t)F5 : SUSTAIN PEDAL ASSIGN etc -~~~ A + B - FUNCTION MODE
(PG : MOD. WHEEL - FOOT CONT. -+~ A - B ---- FUNCTION MODE
(VIF7 : BRTH CONT. - AFTER TOUCH -~ A - B -~-- FUNCTION MODE
()8 : SPLIT POINT - KEY SHIFT ----— A « B - FUNCTION MODE
(F3~11 : KEY INDIV, APTER TOUCH - A - B - FUNCTION MODE
4
Storing effect data.
(¥)FB : PERFORMANCE NAMB —--------------+------ -~ FUNCTION MODE




Fig. 96.

formatting of RAM cartridges. Instead,
all parameters are set to values which
make subsequent voice programming as easy
as possible.

* When INITIALIZE VOICE is used, the EDIT
indicator will light even though the
FUNCTICN mode is selected. Then, simply
by turning the FUNCTION switch OFF, the
EDIT mode is automatically selected
permitting immediate data entry.

* In this case, first use the INITIALIZE
PERFORMANCE function and then exit the
FUNCTION mode.,

{(b) INITIALIZE PERFORMANCE
While still in the FUNCTION mode, run the
INITIALIZE PERFORMANCE function.

* The INITIALIZE PERFORMANCE function calls
initialized PERFORMANCE MEMORY parameter
data into the PERFORMANCE EDIT BUFFER,-P®R

* As with INITIALIZE VOICE, INITALIZE
PERFORMANCE does not create totally
"blank"™ aata. The parameters are set up
for the easiest programming. —P.#4

* Since the OP 2--6 OPERATOR CUTPUT LEVEL
in both channels A and B are initially
set at 0, the only sound that will be
hear at this point is that of the OP 1
carrier, No FM effects will be heard.-rs

* After running INITIALIZE PERFORMANCE,
turn the FUNCTION switch OFF to exit from
the FUNCTION mode.

7-2 ENTERING VOICE PARAMETER DATA

Here, only the channel A data will be entered.
The channel A data will then be copied to
channel B and altered.

* In order to hear the results of the data
entered, the OPERATOR QUTPUT LEVEL of OP
2 through OP 6 should be set at around
90.

* Make sure that all operators are ON,

* While programming the voice parameters,
play a key within the most commonly used
horn range (Al==-C2), The maximum range
of a horn is from FO to F4,.

* After completing each programming step,
it is a good idea to save the programmed
data with the STORE ALL function to
prevent accidental data loss.

(1) ENTERING THE CHANNEL A VOICE DATA
(fig. 95. 96)

(c) ALGORITHM : A -—p22
The basic¢ tone generator characteristics
will be set in this section.

* ALGORITHM = 3
Algorithm 1 is automatically selected, but
it is necessary to select an algorithm

e e

PACE H

fnseL Ay
SELECT
AT

i e e s

L | |

{dXn) (fXn)
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Fig.95. Entering Voice Data (Algorithm)
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which is most suited to the target Lorn
voice. We'll use algorithm 3, which has
2 carriers, each with 2 modulators.,

* OP 1 will be used to create the slow
timbre variation of a born, and OP 4 with
feedback will be used to add the horn's
distinctive "rasping” effect,

* FEEDBACK = 7
FEEDBACK is used to generate noise. Set
FEEDBACK to 7.

{éd) OSCILLATOR : A ~p.22
More "basic"™ tone generator settings,

* MODE = OP l--6 = FREQUENCY RATIO (no .
change) j

* COARSE, FINE = QP l1l--6 = 1.00 (no
change)

A setting of 1.00 makes for the easiest
programming of brass instrument
harmonics.

* DETUNE = OP 1--6 = 0 (no change)

* The chorus effect will be created using
DUAL MODE DETUNE in step (p). If more
richness is required, DETUNE can be
programmed later.

* KEY SYNC =»> ON {no change) <> PERFORMNANCE
MEMORY =-- BANK 8 —~P.29

(e) OPERATCR OUTPUT LEVEL : A =—PZ7

=< OP 1, 4 =99/ CP 2, 3, 5, 6 =70
The carrier operator {(OP 4) is set to 99.
The modulator operators are all set to 70
to give a softness to the sound, This
completes the basic voicing.

(f) ENVELOPE GENERATOR : A -pP23
Once this step is complete, the sound
will be close to the desired horn voice.

* EG

= OP 1, 4 : Rl--4 = 99/ Ll==3 = 99/ L4.
0 (no change)

= OP 2, 3 : Rl, R2 = 50/ R3, R4 = 99/ L1
= 99/ L2--4 = 0

= OP 5, 6 : Rl = 65/ R2 = 50/ R3, R4 =
99/ L1 = 99/ L2--4 =0
OP 2 and 3 create the horn's gentle timbre
variation. The Rl of OP 5 and 6 is set
faster than Op 2 and 3 to bring out the
raspiness of brass instruments.

* Since many modulators use the same data,
the FUNCTION mode MEMORY MANAGEMENT COPY
ENVELOPE DATA functicn can shorten the

Entering Voice Data (Oscillator-Key Velocity)

'
R
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VN C LB t = AL WLt it

-
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|

(8Xn) {hXn) (eln)



data entry process, (2) STORING THE VOICE DATA AND ALTERING THE

* If the envelope variation is CHANNEL B DATA (fig. 95--97)
insufficient, increase the OPERATOR
OUTPUT LEVEL of the modulators. (k) VOICE NAME : A (no change) -p®

* PITCH EG = Rl--4 = 99/ Ll--4 = 50 (no * Normally, the voice name should be
change) pProgrammed when the voice data for

* If R1 = 60 and L4 = 48, a pitch slur at channel A has been set,
initial attack can be created. (1) STORE ALL : A “pE?

(g} KEYBOARD SCALING : A P25 When the voice data has all been set for
This function is used to create a channel A, use STORE ALL to store the
generally brighter, brassier tone outside data from the VOICE EDIT BUFFER A into
the horn's central range, VOICE MEMORY A,

* LEVEL SCALING * STORE VOICE could also be used for this.

= OP 1, 3--6 : DEPTH L, R = 0/ CURVE L, R {m) STORE VOICE : A= B -rP&
= «LIN/ BREAK POINT = 0 (no change) The voice data stored in VOICE MEMORY A

=< OP 2 : DEPTH L = 20, DEPTH R = 10/ is copied to VOICE MEMORY B,

CURVE L, R = 4LIN/ BREAK POINT = 30 * In this case, the EDIT mode is
For greater brightness, increase the automatically entered as soon as the
level of OP 2, STORE is complete. Then, by switching to

* RATE SCALING = OP 1--6 = 0 {no change) channel B, the data copied from channel A

{(h) KEY VELOCITY : A -pr2 can be edited.

= QP 1, 4 = 5/ Op 2, 3, 5,6 =3 (n) VOICE PARAMETER : B —pP21-p30
This creates the effect that the harder The necessary alterations will be made to
the horn is blown, the louder and the VOICE PARAMETERS in channel B.

_brighter the tone. * Here, only the LFO SPEED parameter

. (i) LFO : A -p27-p29 necessary to create the stereo tremolo
The SENSITIVITY block AMPL, MODULATION effect will be altered,
and PERFORMANCE MEMORY section LFO * LFO SPEED = 10
parameters are set so that the MODULATION This was set to 12 in channel A, It is
WHEEL can be used to control the stereo set for a slower speed here.
tremolo effect, and the FOOT CONTROLER * With this "close" speed setting (12 in a,
can be used for volume control. 10 in B), a stereo effect in which the

* The effects can not be used until the tremolo effect is somewhat "blurred® is
FUNCTION mode MOD. WHEEL and FOOT created,

CONT. data are entered, *A more distinct tremolo sound can be

* AMPL, MODULATION < OP 1, 4 = 3/0P 2, 3, created by setting the channel A speed to
5, 6 =2 12 and the channel B speed to 6.

Carrier modulation for tremolo and (c) STORE ALL : B
modulator modulation for wow are added. This time, the edited data in the channel

* WAVE = TRIANGLE {no change) B VOICE EDIT BUFFER is stored in the

* SPEED = 12 VOICE MEMORY,

* DELAY = 0 (no change)

* PMD =) 0 (no change)

vitest 1% ot used with this voice, so pms -3 ENTERING THE PERFORMANCE MEMORY

1=r .o i use i i ice, PARAMETERS

* If vibrato is to be added with after
touch response, etc, set PMS at 3. Most of the FUNCTION mode effect parameters

* AMD =< 0 (no change) are independent for each channel. Since the

* KEY SYNC = ON (no change) PERFORMANCE MEMORY is the same for both

(J) TRANSPOSE : A = +00 (no change} —p2 channels, however, the data cannot be copied

* This is normally only used if the range from one channel to the other. The
of the target voice is outside that of PERFORMANCE MEMORY parameters must be entered
the DX1 keyboard. into each channel directly for each

* The TRANSPOSE function-can be used to programming step.
place the programmed voice's most
commonly used range in the most * Accidental data loss can be Prevented
accessible portion of the keyboard. by using the STORE ALL function to store

the data from the BUFFER into the main
memory after each step of the voice
Fig.97. Entering Voice Data (LFO, Transpose) programming process.
and Storing
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* Enter the FUNCTION mode before
performing the following operations.

{1) ENTERING EFFECT AND EFFECT CONTROLLER DATA
(fig., 98)

(p) F1l : DUAL MODE DETUNE etc -~—p35
This functions simultaneously for
channels A and B,

* MASTER TUNE = +00 (no change)
Master tune must be set to +00 to achieve
reference pitch.

* DUAL MODE DETUNE <= 10
The channel A and B voices have been made
virtually identical to support the stereo
effect, Using the DUAL MODE DETUNE
function it is possible to create a
stereo chorus effect independently from
the stereo tremolo effect,

* OSCILLATOR DETUNE can be used to create
an even deeper chorus effect.

(g) F2 : POLY/MONO etc -pP3§

* POLY/MONO ; A, B = POLY (no change)

* MONO is used for solo or monophonic
instrument voices.

* SOURCE SELECT : A, B = 0 (no change)

{r) F3 : PITCH BEND —P.3%

* PITCH BEND RANGE : A, B = 5 (no change)
By setting the A and B ranges differently,
a variable detune effect can be created,

* PITCH BEND STEP : A, B < 0 {(no change)

(s) F4 : PORTAMENTO —P.3%
* PORTAMENTO/GLISSANDO : A, B = PORT (noc
change)

* PORTAMENTO MODE : A, B < RETAIN (no
change)

* PEDAL ASSIGN : A, B = ON (no change)

TIME : A, B = 0 {no change)

* Portamento is an extremely important
factor in string instrument voices.

(t) F5 : SUSTAIN PEDAL ASSIGN, etc -r37
OUTPUT LEVEL ATTENUATE : A, B = 7 (no

*

change)

* PROG. QUTPUT ASSIGN : A, B = ON (no
change)

* SUSTAIN PEDAL ASSIGN : A, B < ON (no
change)

* Basically, a sustain effect is not
normally used with continucus-tone
instruments like brass or organ.

{u) F6 : MOD, WHEEL, FOOT CONT, -—pP.38
The modulation wheel is set to control
tremolo, and the foot controller is set
to control volume,

* MOD, WHEEL SENSITVITY : A, B =2 15 (nc
change)

* MOD. WHEEL ASSIGN : A, B < 010
010 = AMD, permitting tremolo control.

Fig. 98. Establishing Performance Memory
Parameters
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*

FOOT CONT, SENSITIVITY : A, B = 15
This is set to 15 so that a foot
controller plugged into the rear-panel
MODUGLATION jack can be used to control
volume from OFF to MAX.

FOOT CONT. ASSIGN : A, B = 100

100 = EBC, permitting volume control.
If LFO SPEED is set to about 35 and FOOT
CONT. ASSIGN is set to 001 (PMD), the
foot controller can be used for vibrato
control.

(v) F7 : BRTH CONT., AFTER TOUCH -—p,.3%

BRTH CONT. SENSITIVITY : A, B = 0 (no
change}

BRTH CONT. ASSIGN : A, B = 000 (no
change)

The BCl breath contrcller can be used to
*blow"” the horn voice if BRTH

CONT, SENSITIVITY is set to 15 and BRTH
CONT, ASSIGN is set to 100.

AFTER TQUCH SENSITIVITY : A, B <= 0 (no
change)

AFTER TOUCH ASSIGHN : A, B = 000 (no
change)

If LFO SPEED is set to about 35, AFTER
TOUCH SENSITIVITY is set to 5--15, and
AFTR TOUCH ASSIGN is set to 001, after
touch vibrato control is possible.

(w) F8 : SPLIT POINT etc -—P40

*

SPLIT POINT = A, A = C3 (no change)

When completely different voices from
channel A and B are used, the KEY ASSIGN
MODE can be set to SPLIT, and the channel
A voice played on the section of the
keybcard below the SPLIT POINT while the
channel B voice is played above the SPLIT
POINT,

KEY SHIFT : A, B = +00 {(no change)

(x) F9==1]1 : KEY INDIV. AFTER TOUCH —P.40

*

A shallow KEY INDIVIDUAL AFTER TOQUCH
effect is programmed, The level and
timbre of individual notes within a chord
can be individually varied.

TOTAL SENSITIVITY : A, B = 15

TOTAL SENSITIVITY is set to 15 and overall
balance is adjusted using the individual
OPERATOR DEPTH parameters.

DECAY RATE : A, B = 50--~99

A fast DECAY RATE is set for a sharp

variation. .
RELEASE RATE : A, B = 99 (no change)

A sustain effect is produced if RELEASE
RATE is set to a small value.

OP 1--6 DEPTH : A, B = 7

(2) STORING THE EFFECT DATA (fig. 98)

(y) F8 : PERFORMANCE NAME -P®

*

Normally a total voice/effect name, an
effect-only name or the programmed date
is given once the effect data has been
entered.

(z) STORE PERFORMANCE -—PA.53

The completed effect data in the
PERFORMANCE EDIT BUFFER is stored into
the PERFORMANCE MEMORY.

After using STORE PERFORMANCE, exit the
FUNCTION mode,

CAUTION: If the FUNCTION mode is exited
and different PERFORMANCE MEMORY is
selected before the STORE PERFORMANCE
function is used, the data in the
PERFORMANCE EDIT BUFFER will be lost,



CHAPTER 8

USING THE MIDI TERMINALS

In this chapter we'll take a close look at how
the MIDI terminals on the DXl can be used to
set up a system with other instruments and
equipment, and how the system can be operated.

8-1 ABOUT THE MIDI TERMINALS

(1) MIDI SPECIFICATIONS

MIDI stands for Musical Instrument Digital
Interface. This system permits sending
control data back and forth between MIDI
compatible instruments and other equipment.—r.73

.‘ Signal Types

The digital MIDI signals must confirm closely
to a predetermined set of specifications for
maximum compatibility. Therefore, MIDI
control can only be used with instruments or
other equipment specifically designed for MIDI
compatibility. In the DX1, the MIDI signals
are basically divided into 2 groups: CHANNEL
INFORMATION and SYSTEM INFORMATION,

**CHANNEL INFORMATION

This group of signals incorporates the
performance data: i.e. "remote control"
signals such as key ON/CFF and effect
controller status. These fall under the
heading of BASIC EVENT DATA., Voice memory
selection, and data entry data fall in the
OTHER EVENT DATA category within the CHANNEL
INFORMATION signal group. Hovever, the
receiving instrument or equipment may not have
all the features controllable by these
tignals, making the corresponding signals
nusable.

* Main BASIC EVENT DATA signals —P73
KEY ON/OFF

KEY NUMBER

KEY VELOCITY (INITIAL TOUCH)

PITCH BEND

SUSTAIN ON/OFF

* Main OTHER EVENT DATA signals -pm
LFC MODULATON
EG BIAS
PORTAMENTC TIME
PORTAMENTO ON/OFF
PROGRAM CHANGE
(VOICE NUMBER/PERFORMANCE NUMBER)
DATA CHANGE (DATA ENTRY)

**SYSTEM INFORMATION

This signal group includes SYSTEM EXCLUSIVE
DATA (memory data transfer, parameter
switchihg) and SYSTEM REAL TIME DATA
{sequencer contrel}. 1In particular, SYSTEM
EXCLUSIVE DATA is highly dependent on the
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functions and data format of the instrument
used, and cannot be used with instruments or
equipment having a different system. SYSTEM
EXCLUSIVE DATA can currently only be used with
Yamaha DX series synthesizers and related
equipment. If the receiving instrument is not
a DX1, some of the signals described below may
not be usable, depending on the functions and
features of the receiving instrument.

* Main SYSTEM EXCLUSIVE DATA signals —APM
VOICE EDIT BUFFER DATA

(ONE VOICE BULK DATA)
PERFORMANCE EDIT BUFFER DATA

(CNE PERFORMANCE BULK DATA)
VOICE MEMORY DATA

(ALL VOICE BULK DATA)
PERFORMANCE MEMORY DATA

(ALL PERFORMANCE BULK DATA)
VOICE PARAMETER CHANGE
FUNCTION PARAMETER CHANGE

* Main SYSTEM REAL TIME DATA signals -r75
REMOTE SEQUENCE (START/PAUSE/STOP)

* Signal Channels

16 indepedent MIDI data channels (1--16) are
incorporated, and each can be independently
controlled. The channel used depends on the
instrument or piece of equipment used. The
channel used by the receiving equipment must
be matched with that of the transmitting
equipment.,
* The DX1 transmission channel is channel 1.
* When the DX1 is to receive data from an
external scurce, the FUNCTION mode F2
SOURCE SELECT function must be used to
match the receiving channel in the DX1
with the transmitting channel in the
external data source., Channel 0 is the
DX1 Kkeyboard. —r.3
* If the OMNI mode is set using the
FUNCTION mocde F15 SET STATUS function,
reception on all channels simul taneously
is possible, This is useful if the
channel of the transmitting equipment is
not known, or it is necessary to reveive
on more than one channel at once.

* The Connectors

The MIDI connector specifications are rigidly
determined to ensure full compatibility
between all MIDI equipment,

**Connector

The standard MIDI connector is a DIN type.
* The instrument-side connector is a 5-pin
DIN jack.
* The MIDI connection cable is fitted with
5-pin DIN plugs on both ends. Please use
the optional MIDI cables: MIDI-03 (3
meters) or MIDI-15 (15 meters}.



**MIDI IN, MIDI OUT, MIDI THRU
The MIDI connectors are provided on the rear
panel, Three connectors are provided MIDI
OUT, MIDI IN, and MIDI THRU (fig. 99).
* MIDI IN: receives signals from an
external socurce.
* MIDI OUT: Transmits signals to an
external receiver.
* MIDI THRU: Outputs the same signal
received at MIDI IN.

Fig. 99.
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(2) Some MIDI system examples

The MIDI terminals can be used to create an
almost unlimited variety of music systems,
The following are a few examples.

* Real time control of the DX1 from an
external instrument or equipment.

* I: Remocte keyboatd = DX1,

That is, play the DX1 from a remote
keyboard.

* II: MIDI compatible instrument = DX1.
Play the DX1 from another instrument,
including other DX series keyboards.

* III: MIDI sequencer = DXl.

Automatic performance under the control
of an external MIDI sequencer,

* IV: Computer = MIDI interface = DX1.
A MIDI interface can be used to connect a
computer to the DX1 for automatic
performance, computer composition and
editing.

* Real time control of an external instrument
or equipment from the DX1.

* V: DXl = MIDI instrument.

Use the DX1 to control another MIDI
keyboard, including the DX series
keyboards.

* VI: DX1 = MIDI jinterface = computer.
Storing data in an external computer from
the DX1l, via a MIDI interface (Real -time
sequencer control, composition software
control, etc.).

* Mutual real time control between the DXl and
an external instrument or equipment.

* VII: DXl &) DX series keyboard.
Mutual data entry between the X1 and
another DX series keyboard.

* VIII: DXl ¢==) MIDI interface ¢
Computer,
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Mutual data entry between the DX1 and a
computer (voice programming support
software, etc.).

* Mutual data transfer between a DX1 and an
external instrument or equipment.

* IX: DX1 > DX series keyboard.
Mutual memory data transfer between the
DX1 and another DX series keyboard.

* X: DX1 ¢=> MIDI interface ¢ Computer.
Mutual memory data transfer between the
DX1 and a computer.

8-2 MIDI SYSTEM CONNECTIONS AND
OPERATIONS

(1) Contrelling the DX1 from a remote keyboard

In this example the keyboard, voice selectors
and effect controllers of an external
keyboard, such as the Yamaha KX1l, are used to
control the DX1 (fig. 100). .

OTHER EVENT

* Main Signal Contents.
* Reception: BASIC EVENT DATA,
DATA,

* Connection and Operating Procedure

{(a) Connect the remote keyboard MIDI OUT
terminal to the DX1 MIDI IN terminal.

* If it is desired to simultaneously
control other instruments as well,
connect as follows:

Remote keyboard MIDI OUT =) Instrument 1
MIDI IN.

Instrument 1 MIDI THRU
2 MIDI IN, etc.

(b) Switch the DX1 to the FUNCTION mode,
and set F15 MIDI SWITCH ON,

(¢) Turn the F15--SET STATUS--OMNI mode ON,

* Reception is also possible if the F2
SOURCE SELECT function is used to turn
all PERFORMANCE MEMORY NUMBER related
channels ON.

* POLY/MONO mode selection is only possx.
when the reception channel is matched,

* The KX1 transmission channel is channel

= Instrument

1.

(d) Call the F15--SET STATUS--PROGRAM
CHANGE MODE and the VOICE/PERFORMANCE
MEMORY group to be selected from the
remote Kkeyboard,

Fig. 100. Control Through a Remote Keyboard
DX1
BASIC EVENT DATA
OTHER EVENT DATA |(receiver)
- OUT N



(e) Switch to the PLAY mode,

* If the DXl is in the FUNCTION mode,
PRCGRAM CHANGE can not be received making
veice switching impossible.

(f) The DX1 can now be played via the
remote keyboard.

* The KXl transmits BASIC EVENT DATA and
OTHER EVENT DATA.

* Normally, the DX1 channel A is switched
via the KX1 BANK and VOICE selectors. If
the KX1 SUSTAIN switch is held while a
BANK or VOICE switch is pressed, the DX1
will switch to channel B,

{2) Playing the DX1 From Another Instrument

This permits playing the DXl from another MIDI
compatible keyboard instrument.

*Main Signal Contents

* Reception : BASIC EVENT DATA, OTHER
EVENT DATA,

* Connection and Operating Procedure

(a) Connect the transmitting keyboard MIDI
OUT terminal to the DX1 MIDI IN terminal.

* If it is desired to simultaneously
control other instruments as well,
connect as follows:

Transmitting keyboard MIDI OUT =
Receiving Instrument 1 MIDI IN.
Receiving Instrument 1 MIDI THRU =
Receiving Instrument 2 MIDI IN, etc,

(b) Switch the DX1 to the FUNCTION mode,
and set F15 MIDI SWITCH ON.

(c) Turn the F15--SET STATUS--OMNI mode ON.
* Reception is also p0551b1e if the F2
SOURCE SELECT function is used to turn
all PERFORMANCE MEMORY NUMBER related
channels ON,

* The DX1, DX7, DX9 transmission channel is
channel 1.

* If the DXl SOURCE SELECT is set to 0, and
the OMNI MODE is ON, control is possible
directly at the DX1 controls as well as
from the external instrument.

(d) Call the F15--SET STATUS--PROGRAM

. CHANGE MCDE and the VOICE/PERFORMANCE

MEMORY group to be selected from the
transmitting keyboard.

(e} Switch to the PLAY mode.

* If the DX1 is in th FUNCTION mode,
PROGRAM CHANGE can not be received making
voice switching impossible.

{(f) The DX1 can now be played via the
transmitting keyboard.

* The voice played is set by the received

PROGRAM CHANGE data. The transmitting
keyboard voices have no effect on the
selected voice.

* If the FUNCTION mode F15--SYSTEM EXCLU.
COMMUNICATION function is turned ON, the
DX1 voice data can be edited from an
external DX]1, DX7 or DX9.

(3) Controlling the DX1 from a Sequencer

It is possible to automatically "play” the DX1
from an external sequencer. The seguencer
START, PAUSE and STOP commands can be issued
from the DX1 control panel (fig. 102).

*Main Signal Contents

* Reception : BASIC EVENT DATA
* Transmission : SYSTEM REAL TIME DATA

* Connection and Operating Procedure

In a polyphonic sequencer a number of
MIDI channels are used according to the
number c¢f “parts"™ to be played. If the
sequencer does no have a function that
permits assigning the transmission
channels, the procedure for setting up
for polyphonic sequence control and that
for monophonic sequence control will be
different.

(a) Connect the sequencer MIDI OUT terminal
to the DX1 MIDI IN terminal.

* If it is desired to simultaneously
control other instruments as well,
connect as follows:

Sequencer MIDI OUT = Instrument 1 MIDI
IN. Instrument 1 MIDI THRU = Instrument
2 MIDI 1IN, etc.

(b) Connect the DX1 MIDI OUT to the
sequencer MIDI IN,

* When more than one instrument is being
controlled by the sequencer, connect the
MIDI OUT of the most-used instrument to
the sequencer MIDI IN.

(¢) Switch the DXl to the FUNCTION mode,
and set F15 MIDI SWITCH ON,

(d) Turn the F15--SET STATUS-~OMNI MODE ON
* Reception is also possible if the F2
SOURCE SELECT function is used to turn
all PERFORMANCE MEMORY NUMBER related
channels ON,

* When a single DXl is being controlled and
the sequencer does not permit assigning
transmission channels, set the F15--OMNI
MODE OCN,

* If the transmisson channels for different
parts of a piece are separated at the

instrument
(reception 2)

{recepticn 1)

Fig.10l. Control via Other MIDI Compatible
Instruments
BASIC EV, DATA BASIC EV, DATA
OTHER EV. DATA OTHER EV. DATA
THRU [iN THRJ} [lN ouT
Other MIDI DXl Other MIDI
compatible compatible

inatrunent
{transaission)

Fig, 102, Automatic Performance via Sequencer
BASIC EV, DATA
BASIC EV. DATA SYSTEM R.T. DATA
mw| [ omelwlfor ] |om
Other MIDI X1
::::::::: Sequencer
{teception 2) {reception 1) (transaisnion)




sequencer, an automated ensemble
performance can be created by controlling
a number of instruments all set to
receive different "part" channels.

* If the OMNI MODE is ON and the F2--SOURCE
SELECT is set to 0, the DX1 keyboard can
be played during sequencer playback.

{e) Turn F15--SET STATUS--BASIC EVENT DATA
OUTPUT ON.

* BASIC EVENT DATA can be left OFF if the
sequencer START/PAUSE/STOP commands are
not to be issued from the DX1l.

{(f) Call Fl6--SEQUENCE CONTROL to issue the
sequencer commands. At this point the
START command can be issued to begin
playback,

(4) Controlling the DX1 From a Computer

A personal computer can be connected to the
DXl via a MIDI interface, and used to control
the DX1 with sequencer-type software, In this
case, data transfer is one-way: from the
computer to the DX1 (fig. 1063).

*Main Signal Contents

* Reception: BASIC EVENT DATA

*Connecticn and Operating Procedure

* As with a sequencer, a number of MIDI
channels are used, to separately transmit
the individual parts.

{a) Connect the MIDI interface to the
computer, and connect the interface MIDI
OUT terminal to the DX1 MIDI IN terminal.

* If it is desired to simultaneously
control other instruments as well,
connect as follows:

Interface MIDI OUT = Instrument 1 MIDI
IN. Instrument 1 MIDI THRU = Instrument
2 MIDI 1IN, etc.

{(b) Set the DX1 to the FUNCTION mode.

{c) Turn F15--MIDI SWITCH ON.

{d) Match the PERFORMANCE NUMBER channels
to be used with those of the computer.

* When a single DXl is being controlled,
set the F15--OMNI MODE ON.

* If the transmisson channels for different
parts of a piece are separated at the

Fig. 103. Computer-controlled Automatic
Performance System
BASIC EV. DATA
lIN ouT
X1 MIDI intecface| «—— Computer

{(tcansmission}

Software

computer, an automated ensemble
performance can be created by controlling
a number of instruments all set to
receive different "part™ channels.

* If the OMNI MODE is ON and the F2--SOURCE
SELECT is set to 0, the DXl keyboard can
be played during computer playback.

(e} Set the DX1 to the PLAY mode to prevent
reception errors,

(f) Enter the playback command at the
computer,

* The computer will not transmit OTHER
EVENT DATA, so the voice selected at the
DX1 will be played.

* If it is possible to use the DX1 SYSTEM
REAL TIME DATA to control START, PAUSE
and STOP of the computer (this depends on
the computer and interface), connect the
DX1 MIDI OUT terminal to the interface
MIDI IN terminal, and while in the
FUNCTION mode the F1l6--SEQUENCE CONTROL
function can be used to issue the
corresponding commands.

{5) Playing an External Instrument via the DXl

Another MIDI compatible instrument can be .
"remote controlled” from the DX1.

*Main Signal Contents

* Transmission:
EVENT DATA

BASIC EVENT DATA, OTHER

*Connection and Operating Procedure

(a) Connect the DX1 MIDI OUT terminal to
the receiving instrument MIDI IN
terminal,

* If it is desired to simultaneously
control other instruments as well,
connect as follows:

Transmitting keyboard MIDI OUT =
Receiving Instrument 1 MIDI 1IN,
Receiving Instrument 1 MIDI THRU =
Receiving Instrument 2 MIDI IN, etc.

(b) Switch the DX1 to the FUNCTION mode,
and set F15 MIDI SWITCH ON,

(c) Turn the F15--SET STATUS--BASIC EVENT
DATA and OTHER EVENT DATA ON, permitti
transmission of BASIC EVENT DATA and
OTHER EVENT DATA from the DX1.

* Match the reception channel of the
receiving instrument with the
transmission channel of the DXl.

* The F2--SOURCE SELECT function sets the
DXl reception channel. The transmission
channel is fixed at channel 1.

(d) Set the F15--SET STATUS--PROGRAM CHANGE
MODE according to whether VOICE MEMORY or

Fig, 104, Control ot Other MIDI Compatible
Instruments via the DX1
BASIC EV. DATA BASIC EV. DATA
OTHER EV. DATA QTHER EV. DATA
ouT ) Inmu ml |THRU
X1 Other HIDI Other MIDI
compatible compatible

inatrument
{reception 1)

instrument

(transmission) {receaption 2)




PERFORMANCE MEMORY switching is to be
performed.

* If the receiving instrument is not a DX1,
PROGRAM CHANGE MODE must be set to VOICE.

(e) Set the DX1 to the PLAY mode to prevent
data errors.

(f) At this point, the receiving keyboard
can be played from the DX1,

* The voice in the receiving keyboard
selected by the transmitting keyboard
PEOGRAM CHANGE function is played.

* If the receiving instrument is a DX1, DX7
or DX9, turn the F15--SET STATUS--SYSTEM
EXCLU, COMMUNICATION mode ON, permitting
editing of receiving instrument voice
data from the transmitting DX1.

(6) Mutual Real-Time Control Between The DXl
and Another DX Series Keyboard

This system permits the DX1 and another DX

series keyboard to be connected, and either

keyboard can be controlled from the other.

Transferrable data includes not only real-time

performance data, but voice and performance
emory parameter as well (fig. 105).

*Main Signal Contents

* Transmission: BASIC EVENT DATA, OTHER
EVENT DATA, SYSTEM EXCLUSIVE DATA

* Reception: BASIC EVENT DATA, OTHER EVENT
DATA, SYSTEM EXCLUSIVE DATA

*Connection and Operating Procedure,

(a) Connect the MIDI OUT terminal of
keybaord 1 to the MIDI IN terminal of
keyboard 2, and connect the MIDI OUT
terminal of keyboard 2 to the MIDI IN
terminal of keyboard 1.

(b) Swith to the FUNCTION mode and turn
F15--MIDI SWITCH ON,

* If the other keyboard also has this
function, perform the same operation on
it.

(c) Using F15--SET STATUS, turn BASIC EVENT
DATA OUTPUT, OTHER EVENT DATA OUTPUT and
SYSTEM ECLU. COMMUNICATION ON.

. * Perform the same operations on the other
keyboard.

(d) To transfer voice or effect data
between the keyboards, set the
transmitting keyboard to the PLAY mode,
then select the desired VOICE MEMORY or
PERFORMANCE MEMORY while holding the DATA
ENTRY YES button.

* The transmitted voice or effect data will

Fig.105. Bi-diectional Real-time Control

with 2 DX Units

BASIC EV. DATA
OTHER EV. DATA
SYSTEM EXCLU. DATA

ouT IN ouT IN

DXl Other DX

{reception,
transmission)

{receaption,
transmission)

be read into the corresponding VOICE EDIT
BUFFER or PERFORMANCE EDIT BUFFER of the
receiving keyboard.

* Effect data can only be received by
another DX1.

* When INITIALIZE VOICE has been performed,
the initialized voice data can be
transmitted (It is not necessary to press
DATA ENTRY YES)., When the RECALL EDIT
BUFFER function is performed, the data
recalled from the VOICE EDIT BUFFER
UTILITY can be transmitted (It is not
necessary to press DATA ENTRY YES).

* To play a voice contained in the
rqceiving instrument voice memory, select
the veoice or performance memory number
without pressing the YES button. In this
case, voice data in the VOICE EDIT BUFFER
which was transferred from the
transmitting instrument will be lost.

(e) To edit data, set the transmitting
instrument to the EDIT mode, select the
parameter to be edited and perform the
edit process.

* The EDIT data is placed in the VOICE EDIT
BUFFER.

(f) Toc edit performance data, switch the
transmitting instrument to the FUNCTION
mode, select the parameter to be edited
and perform the edit process.

* Effect data can only be edited if the
transmitting and receiving instruments
are both DXls. .

* Only performance memory parameters can be
transferred, MEMORY MANAGEMENT and MIDI
INFO control data can not be altered
(except for F15--OMNI MODE).

* A STORE operation must be performed to
save data received via MIDI. Data
transfer can not be accomplished in the
STORE mode.

{7) Memory Data Transfer Between a DXl and
Another DX Series Keyboard

All voice memory data can be transferred
between a DX1 and another DX1, DX7 or DX9,
Performance memory data can be transfered
between two DXls.

Fig,.,106. Memory Data Transmission with

2 DX Units

SYSTEM EXCLU. DATA

IN outT
- 41 Other DX
{transaission) {reception)
SYSTEM EXCLU. DATA
IN outT
DX} Other DX

{reception) {tranmission)




*Main Signal Contents

* Transmission: SYSTEM EXCLUSIVE DATA
* Reception: SYSTEM EXCLUSIVE DATA

* Connection and Operating Procedure (DXl to
other keyboard)

(a) Connect the MIDI OUT terminal of the
DX1 to the MIDI IN terminal of the second
keyboard.

* To transfer data from the second DX
keyboard to the DX1l, connect the MIDI QUT
terminal of the second keyboard to the
MIDI IN terminal of the DX1,

(b) Switch to the FUNCTION mode.

* If the DX1 is the receiving instrument,
set any mode but STORE,

(c) Turn F15--MIDI SWITCH ON.

* Perform the same operation on the second
keyboard.

(d) Using F15--SET STATUS, turn SYSTEM
EXCLU. COMMUNICATION ON.

* Perform the same operation on the second
keyboard.

(e) Turn the memory protect function of the
receiving keyboard OFF.

* Memory protect is turned OFF using
F14--PROTECT MEMORY WRITE,

(f) Using F15--TRANSMIT DATA, select the
data to be transmitted, and begin the
transmission.

* The DUMP ALL VOICE IN BANK A, B function
sends all voice data, and the DUMP ALL
PERFORMANCE function sends all
performance data.

* The received data is loaded directly into
the respective VOICE or PERFORMANCE
MEMORY.

* Reception is not possible if the
receiving instrument is set to the STORE
mode.

* If the DXl receives data in the FUNCTION
mode, the lower row of the display will
read "MIDI Received bulk data through
MIDI".

* If the DXl receives data in the PLAY or
EDIT modes, the upper row of the display
will read "<<MIDI>>".




CHAPTER 9

FM TONE GENERATOR THEORY

9-1 Approaching the FM Tone Generator

The basic¢ signal source used in the FI tone
generator (the operator) produces a pure sine
wave with absolutely no harmonics. By
applying FM modulation to this sine wave a
complex harmonic spectrum can be produced.
get the most from this sophisticated system
however, it is necessary for the musician or
programmer to be able to "forecast" the
approximate results of certain operaticn in
order to be able to program a specific sound.

To

FI- Tone Generator Parameters

t described in Chapter 1, the FM tone
enerator produces voices according to the

frequency ratio between the modulators and

carriers, modulatcr level, feedback, and the

confiquration of the algorithm used.

* lModulator/Carrier Frequency Ratio (Harmonic
Spectrum)

The frequency ratio between moduleators and
carriers is the most important element in
voice programming. It determines the harmonic
spectrum, waveform, and the basic sound., For
example, if the carrier/modultor freguency
ratio i1s set at 1l:1, the result is all integer
harronic¢s, producing a triangle waveform. If
1:2, a square waveform incorporating all odd
harmonics is produced. A 1:3 ration results
in a rectangular waveform with integer
harmonics minus multiples of 3.

* The modulator/carrier frequency ratio is
set using the OSCILLATOR block COARSE and
FINE parameters.

. llodulator Level: Fli Depth

When modulator level is set to 0, FN
modulaticn is OFF. The carrier will produce
an unmodulated sine wave. As the modulator
level is increased, so does the depth of
modulation and thus the number of harmonics.
Generally, increasing the modulation level
increases the brightness of the sound.

* Modulation level is set with the OPERATOR
QUTPUT LEVEL parameter.

* Feedback

Feedback permits a carrier or modulator to
modulate itself. When feedback is set to 0 no
self-modulation is applied. As with modulator
level, increasing feedback results in an
increase in harmonic content and an increase
in the brightness of the sound.

* Feedback level is set with the ALGORITHHM
block FEEDBACK parameter.
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* Algorithm: Operator Configuration
The algorithm most suited to the target sound
shoulc be selected from the 32 configqurations
provided, and then the modulator/carrier
frequency ratio, modulation level and feedback
level data set. The resultant voice will vary
greatly according to the algorithm selected.
In general, algorithms with a large number of
vertically arranged modulators create "harder"
voices, while algorithms with a larger number
of horizontally aligned carriers produce
softer, deeper timbres.

* The algorithm is selected using the

ALGORITHM parameter.

The Modulator/Carrier Frequency Ratic and
Harmonic Spectrum

The relationship between
modulator/carrier fregquency ratio is
basically described in the following
formula, where C is the carrier after
modulation, fc is the carrier frequency
before modulation, fm is the modulator
frequency, and n is an integer including
0o (0, 1, 2, 3, 4,

n--o)-

C=|fctnfm|
= |fc—fm| + | fc+fm| + | fc—2fm| + | fc+2fm| + | fc— 3
fm| + | fc+ 3fm| o formuta 1

* This formula is not precise, but it is
perhaps the easiest to understand.

* Let's see if by setting the
modulator/carrier pitch ratio to 1:1 (fm=fc)
we get a waveform cotaining all integer
harronics (triangle wave).

C=fc+ 2fc+3fc+dfc+ - A e 2
There it is, the integer harmonics are all
there. Figure 8 is an example of this type of
waveform (modulator level = 85).
* Normally, this type of waveform is used
as a basis for brass instrument or string
instrument voices.

* Next, we'll set the modulator/carrier ratio
to 1:2 (fm=2fc).

C=fc+3fc+bfctTfc+ ~om - formula 3

The harmonics are all cdd, and we get a square
waveform. Figure 9 is an example of this type
of waveform (modulator level = 85).
* This type of waveform is normally used
for woodwind voices.

* This time we'll try a ratio of 1:3 (fm=3fc).

C=fc+ 2fc+dfc+bfct ~— formula 4



The result is integer harmonics, except for
multiples of 3, producing a rectangular
(pulse) waveform. Figure 10 is an example of
this type of waveform (modulator level = 85),

* This type of waveform is often used for
wind and string instrument voices.
* If the modulator/carrier pitch ratic is

set to l:n, a non-symmetrical rectangular

modulator to modulate a carrier {fig.
12). 1If we set the pitch ratic between
11 and M2 at 1:1, the output from M2 will
be:

My =fn+2fmt 3fm+dfmt o e formuls §

Fig. 111. Modulator Second Level Algorithm

waveform with a 1:n duty cycle is
produced.

* Now, let's try a ratic of 1:3,33
(fm=3.33fc)--a "fractional" ratio.

C=fc+2.33fc +4.33fc+5.66fc +7.66fc+ - -~ formula §

The harmonics are all fractions., This is one

of the strongest points of the FM tone
generator system. Virtually any harmonic

(stacked vertically)
M)

1

§ Modulator Signal
{) Audio Signal

fm=2fc (m. level=85)

fm=3fc (m. level=85)

fm=3.33fc (m. level=85)

spectrum can be produced. Figure 11 is an
example of this type of waveform (modulator
level = 85).

Fig. 107. Waveform Variation with Relative

Pitch 1.

fm=fc (m. level=85) [\ /n\/\
WA

Fig. 108. Waveform Variation with Relative

Pitch 2

AN
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Fig.109. Waveform Variation with Relative

Pitch 3.

Fig. 110, Waveform Variation with Relative

Pitch 4.

* By using a small fracticnal ratio like
this, a large number of low-frequency
harmonics are generated, resulting in
metallic sound of indefinite pitch. The
1;3.33 ratio, for example, is ideal for
generating bell sounds.

* Now let's try stacking two modulators,
the top modulator modulating the second,
then use the output from the lower

* If the ratio between M2 and C is also set
at 1:1, we still end up with all integer
harmonics, but the level of the harmonics
will be higher resulting in a brighter
timbre,

* If the ratio between the M2 modulator and
carrier frequencies is shifted just
slightly, a uniform but random harmom:.
spectrum will be produced throughout the
frequency range, producing a white-noise
type sound.

Waveform Variation Due to HModulator Level

* While carrier level determines the volume
of the sound, modulator level determines
the strength of the modulation, and thus
the level of the harmonics produced.
Formula 7, below, describes the effect of
modulation level. C is the actual output
after modulation, fc¢ is the fundamental
frequency of the carrier before
modulation, f2--fn are the harmonics, and
Am is the modulation level (0<=AM<=99, 99
IS MAXIMUM operator output level}.

C=fctMm 99 (f + f3 + fo + - + fy ) — formula 7

* This formula is not precise, but it
clearly demonstrates the way the level of
the harmonics increase with increased .

modulation level,

* Figures 13--17 show how the output
waveform changes as modulator level is
increased with a modulator/carrier ratio
of 1:1. The waveform increases in
complexity as the modulator level is
increased.

* A modulator level between 70~-90 is
generally fine to produce basic
triangular or rectangular waveforms.

* For fractional frequency ratios, the
pitch of the resultant sound becomes less
defined as modulator level is increased.

Harmonic Spectrum Variaticn Due to Feedback

Using feedback, an operator can be made to
modulate itself with its own output (fig.
18). 1In other words, a single operator can
function as a modulator and as a carrier at
the same time., Of course, the modulation
frequency ratic is always 1l:1.

* In the 32 algorithms available in the
DX1l, some permit application of feedback



to a carrier while some permit
application of feedback to a modulator.
Whether applied to a modulator or

carrier,

the result is equivalent to an

infinite stack of modulators all set to a
1:1 freguency ratic (fig. 111).

Fig. 112,

m. level=0
(Sine wave fn=fc¢)

Fig. 113.

m. level=65 (fm=fc)

Fig. 114.

m. level =75 (fm=fc)

Fig. 115.

m. level=85 (fm=fc)

Fig. 116.

m. level=99 (fm=fc)

Fig.117.
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Algorithm Selection

Basically, any algorithm can be used for voice
programming, but some are more suited to the
creation of certain types of voices than
others. The 32 available algorithm
configurations are printed to the left of the
DX1 LED display. They can be broadly
categorized by the number of carriers they
use.

* 1 or 2 Carriers (ALGORITHM 1--4, 7--18)

With only 1 or 2 carriers, and the rest of the
operators functicn as modulators, the hardest,
brightest voices can be produced, and the
greates timbre variation based on the EG curve
is possible. This type of configquration is
also the easiest to create "noise" voices
with. Generally, this is the best for solo
instrument voices. Lower modulator level
settings make it possible to create piano-like
waveforms,

* 3 Carriers (ALGORITHHM 5, 6, 19, 20, 26--28)

With 3 carriers, it is possible to program
each to produce a "portion” of the target
voice, and then mix them in the right
proportin to create the finished voice. It is
also possible to detune the pitch of the
carriers for a chorus effect, Since 3
modulators are also available, extremely fine
control is possible. Basically, this
configuration makes it the easiest to predict
the outcome, and offers the broadest voice
creation possibilities.

* 4--6 Carriers {ALGORITHM 21--25, 29--32)

A larger number of carriers and fewer
modulaters makes it possible to create
particularly full, rich voices, If feedback
is applied, however, hard, brittle voices can
also be produced, Extremely thich chorus
effects can be produced by detuning the pitch
of all the carriers, This is ideal for
creating organ coupler effects.

9-2 FM Tone Generator Theory

In this section we'll describe the theoretical
aspects of FM tone generation, using the
appropriate formulae.

Sine Wave Memory

* The FM tone generators consist of a sine
wave memory (SWM). The sine wave memory
receives digital pitch data as input, and
outputs a sine wave of the corresponding
pitch, formed of a number of cigital
values stored in memory (fig. 118).

* For example, if input 0 is gived, then
the output of the SWM, y , is

y= sinf, (0s8<2m) formula 8

Fig,., 118, Sine Wave Memory

input output
6 e— SWM *—-—’y




* To produce a time based variation, let us modulator is varied in relation to the

assume that 0 varies linearly 0 = wt carrier, a broad range of waveforms can

(fig. 119a), w is the angular velocity, be produced,

and t is time, this gives:

= o : * Taking formula 11 and 12 into account, we

= . formuta 9 3 A -
y= sinwt  (fig. 119b) “ can create a formula which defines all FN
The output of the sine wave memory is a modulation:

pure sine wave. y= sin (@c t + sinww t) formula 13

Basic FM Tone Generator Formulae wc is the carrier angular velocity, and

wm is modulator angular velocity.
If the speed of 0 is then doubled 0 = 2

wt (fig 120a), then: * In the DX, however, it is the pitch'
= of " ia 10 ratio between the modulator and carrier

¥ = sin 20t that is controlled, not angular velocity.

Note that the waveform produced by formula Wwe is expressed in terms of carrier pitch
10 has twice the frequency of that as (wc = 2 pi fc), and wm is expressed in
produced by formula 9. terms of modulator pitch as (wm = 2 pi

fm):

* Now if 0 varies as a sine wave rather . . "
than linearly (0 = wt + sin wt: figq, y= sin (Znfct + sin 2nfut) o
121a) we get (formula 11, fig 121b):

= o : * The formula is still not complete.
= + formu
sin (@t + sinwt ) fo 71 Formula 14 represents the modulator and

The result is a waveform quite different carrier as both having level 1., 1In fa
from the original, If the input to the carrier level is used to control volum;
operator varies--such as a sine wave-the while modulator level is used to contro
result is that we are applying frequency timbre, so these two elements must be
modulation (FM) to the operator. 1In added. Carrier level will be expressed
formula 11, y = sin wt is an operator as Ac, and modulator level will be
used as a carrier and modulator, to¢ which expressed as Am:

FM 1s applied. y=he sin ( 2nfct +m sin 2nfnt ) ——— formuta 15

* Now, what happens if the modulatpr This is the basic FM tone generator
frequency is doubled (0 = wt + sin 2 wt): formula. It permits representation of 1

= sin (@t + sin2@t) formuta 12 modulator and 1 carrier in an FM tone

generator system.
A completely different waveform is

produced. If the angular velocity of the How the FM Tone Generator Produces Rich
Harmonic¢ Structures
Fig.119. y= sinwt

Fig. 121l. ¥= sin (@t + sinwt)
a. 4

a. 8

o R

o

B ) SR ——

Fig. 120. = sin 2@t Fig. 121. y= sin (@t + sin 20t )
a. 4 a. &
2rp——mm
|
|
L ]
2
0 i t
b. b, !
!
|
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* Let's look at how the FM tone generator
can produce complex harmonic structures
in terms of the formula. Using the
formula sin (A + B) = sin A cos B + cos A
sin B, we'll modify formula 15:

y =Ac { sin 27fct cos (Am sin 27mfmt ) +
cos 27 fet sin (Am sin 27fmt ) }

formule 16

* Then if we use the Bessel functiocn to
modify the underlined portions of formula
16, we get formula 17. The Bessel
function Jn becomes the modulator level
function J (Am).

y =4 {Jo sin2nfct +
2J; cos 2mfet sin (1 2mfmt) +

2J; sin2nfct cos (2 2nfmt) +
2J3 cos 2mfct sin (3. 2mfmt) +
2Ja sin2nmfct cos (4- 2mfmt) +
=} ————— formuie 17

* We then use the triangular function
2 cos A sin B = sin (A + B) - sin (A - B)
2 sin A sin B = sin (A + B) + sin (A - B)
to modify formula 17 further:

y=8c (Jg sin 2nfct +
Ji {sin2n (w t —
sin 27 (fc—fw t} +
L {sin 2z (fc+2m) t —
sin 2% (fc—2fm) t} +
J3 {sin27 (fc+3fm) t —
sin 27 (fc—3fm) t} +
Ji {sin2n (fc+dfm) t —
sin 2t (fc—4fm) t )} +
-) ————~——— fommnula 18

Now things get easier. Look at the
underlined portions of formula 18. 1In
addition to the original carrier frequency fc,
we novw have an infinite string of harmonics
Ifc + fm], [fc - fm|, [fc + 2 fm|, |fc - 2

i, etc.

* It is clear that the frequency of the
hamonics is determined by the frequency
of the modulator (fm) and that of the
carrier {fc).

* The level of each harmonic is determined
by the Bessel function Jn, but actually
the Bessel function value is the
modulator level function Am. The
modulator level (Am) determines the level
of the harmonics, and therefore the
brightness of the sound.

Index

2 wt (fig 120a), 7

[= N =]

time, 6

* Let's tke a look at the harmonic spectrum
produced by a modulator/carrier pitch
ratioc of 1:1 {(fc = fm).

y=Ae { (Jo — %) sin(l- 2nfct) +
(J + 1) sin (2 2nfct) +
(J2 = Ji) sin(3- 2mfct) +

2nfct) +

(B +J) sin (4-

Looking at the underlined portions of
forumula 19, we can see that all the integer
harmonics are included. Such all-integer
harmonic structure results in a triangular
waveform,

* Next, the modulator/carrier pitch ratio
is 1:2 (2fc = fm):
¥=hc {{Jo + 3 ) sin (1 2nfct) +
(Ji — 1) sin (3 2mfet) +
(R + %) sin (5 2nfct) +
(J3 +Ja) sin (7 - 2mfct) +
S -} ———— formula 20
Obviously, we have all odd-numbered harmonics,
producing a square wave.
* Now let's try a ratio of 1:3 (3fc = fm):

y=fc { (Jo + J;) sin (1 - 2=fct) +
(I — %) sin(2- 2nfct) +
(2 + J) sin(4- 2nfct) +
(B + 1) sin (- 2mfct) +
R o} ————— formuia 21
Clearly, we have all integer harmonics
except those numbers which are multiples of 3.

This is a rectangular waveform with a 1:3 duty
cycle,

* As we have seen, it is also possible to
set up a non-integer frequency ratio,
such as 1:3,33, 1In this case |fc + fm| =
4.33, (fc - fm| = 2,33, |fc + 2fm| =
7.66, Ifc - 2fm| = 5.66, etc. The result
is a complex, random harmonic spectrum.

y=he { (& + J) sin (1.00+ 27fct) +
(h — &) sin @Q.3- 2mfct) +
(J2 +J3) sin (4.33+ 2mfct) +
(I + h) sin 5,66+ 2nfct) +
) - formula 22

wt (fig. 119a), w is the angular velocity, and t is



CHAPTER 10

GENERAL SPECIFICATIONS

@ Kevboard
OTHMEY EQ ~E6 (Wooden weighted kevboard)
OTOUCH CONTROL : KEY VELOCITY, AFTER TOUCH
@ Sound Source
<OFM TONE GENARATOR (6 OPERATORxA-B )
& Simultanecus Note Outout
<POLYPHONIC : SINGLE 327DUAL 16,7SPLIT 16+16
OYONOPHONIC : SINGLE  1.-DUAL 1 ./SPLIT 1 +1
@ Internal Voice Memorv
{VOICE MEMORY : 4 BANKX 8 VOICE x4-B
<PERFORMANCE MEMORY : 8 BANK < 8 PERFORMANCE
& Controls
<>VOLUME : VOLUME SLIDER. BALANCE SLIDER. PHONES VOLUME
<>EFFECT CONTROLLER : PORTAMENTO TIME SLIDER. PITCH BEND WHEEL,
MODULATION WHEEL
<ODATA ENTRY : DATA ENTRY SLIDER. +.- SM,
OMEMORY & PARAMETER SELECT : EDIT PARAMETER (ALGORITHM,
OPERATOR) . VOICE MEMORY. PERFORMANCE MEMORY,”FUNCTION,
CARTRIDGE A-B
OKEY ASSIGN MODE : SINGLE, DUAL., SPLIT
<MODE SELECTOR : EDIT,COMPARE, FUNCTION, STORE
OOTHER : OPERATOR SELECT, OPERATOR ON,/OFF, DISPLAY SELECT
(EG~PITCH EG)
& Disnlay
<OLED GRAPHIC DISPLAY : EDIT PARAMETER=ALGORITHM. OPERATOR
OLC DISPLAY : EDIT PARAMETER=LFO etc ,~FUNCTION PARAMETER
#Connection Terminals/Interface
<AUDIO QUTPUT : OUTPUT A-B-P {PHONE JACK, XLR TYPE balanced ) .
PHONES (STEREQ PHONE JACK 8~~150 Q)
<CONTROL JACK : MODULATION, VOLUME, SUSTAIN ON,~OFF,
PORTAMENTO  ON,/OFF
< INTERFACE : MIDI IN-OUT-THRU, CARTRIDGE INSERT A-B
®Edit Parameters
£ ALGORITHM
<>ALGORITHM, FEEDBACK
%0PERATOR
OSCILLATOR : MODE, DETUNE. COARSE. FINE
OENLVE)IBPE GENERATOR : EG (R1~R4., LI~L4) , PITCH &G (R1~R4.
Li~
OKEYBOARD SCALING : LEVEL SCALING (LEFT DEPTH, LEFT CURVE,
BREAK POINT, RIGHT CURVE. RIGHT DEPTH ) , RATE SCALING
OSENSITIVITY : KEY VELGCITY. AMPL. MODULATION
<OPERATOR OUTPUT LEVEL
|70
OWAVE. SPEED. DELAY, PMD. PMS, AMD. KEY SYNC
&(THER
<QOSCILLTOR KEY SYNC, TRANSPOSE. VOICE NAME
&®Function Parameters
£MASTER TUNE
<F1 : MASTER TUNE
£ PERFORMANCE MEMORY PARAMETER,FUNCTION CONTROL
<F1 : DUAL MODE DETUNE
OF2 : POLY,7MONO, SOURCE SELECT
OF3: PITCH BEND (RANGE, STEP )
OF4 : PORTAMENTO (PORTAMENTO,~GLISSANDO, RETAIN,/FOLLOW,
PEDAL ASSIGN, TIME)
OF5 : QUTPUT LEVEL ATTENUATE, PROG. OUT ASSIGN, SUSTAIN PEDAL
ASSIGN
OF6 : MOD, WHEEL (SENSITIVITY, ASSIGN ) , FOOT CONT.
(SENSITIVITY, ASSIGN )
FT : BRTH CONT. (SENSITIVITY, ASSIGN ) . AFTER TOUCH
(SENSITIVITY. ASSIGN )
OF8 : SPLIT POINT, KEY SHIFT, PERFORMANCE NAME
£ PERFORMANCE MEMORY PARAMETER,/KEY INDIVIDUAL AFTER TOUCH

72

OF9 : TOTAL SENSITIVITY, DECAY RATE, RELEASE RATE
OF10 : 0P 1 DEPTH. OP 2 DEPTH. OP 3 DEPTH
<F11 :OP 4 DEPTH. OP 5 DEPTH, OP 6 DEPTH
SMEMORY MANAGEMENT
<F12 : COPY OP DATA (ENVELOPE DATA. OSCILLATOR DATA) , SAVE
TEMP OPERATOR, INITIALIZE MEMORY (INITIALIZE VOICE, INITIALIZE
PERFORMANCE ) . RECALL EDIT BURF
<F13 : SAVE TO CARTRIDGE (ALL VOICE A, ALL VOICE B, ALL
PERFORMANCE ) , LOAD FROM CARTRIDGE (ALL VOICE A, ALL VOICE B,
ALL PERFORMANCE ) . CHANGE CART FORMAT
OF14 : PROTECT MEMORY WRITE. CLEAR ALL MEMORY, CHECK BATTERY
“=MIU1 INFORMATION CONTROL
OF15 : MIDI SWITCH, SET STATUS (BASIC EVENT DATA OUTPUT,
OTHER EVENT DATA OUTPUT. SYSTEM EXCLU. COMMUNICATION, OMNI
MODE. PROGRAM CHANGE MODE ) . TRANSMIT DATA (DUMP ALL VOICE
IN A, DUMP ALL VOICE IN B, DUMP ALL PERFORMANCE }
OF16 : REMOTE SPAUENCE .
@ Finish
¢Side Panelling: Brazilian Rose
OControl Panel: Light Metallic Brown
@ Dimensicns/Meight
ODimensions : 1250WX 225HXx 640D m (55" x 9™ x 25"}
OWeight : 5lkg (112.2 1bs)
& Power =[OV
®POWER REQUIREMENTS
U.S. & Canadian Models: 120V, 60Hz
General Models: 110--120/220--240V, 50/60Hz
®sSuoplied Accessories
OFO0T SW FC-4% 2
OF0OT CONTROLLER FC-34 x2
<BREATH CONTROLLER BC-1x1
OMUSIC STAND
CPOWER CABLE
OROM VOICE MEMORY CARTRIDGEX 4
<ROM PERFORMANCE MEMORY CARTRIDGEX 1
{ORAM 1 DATA CARTRIDGE x 3 {for U.S. Models only)
% Snecifications subject to change without notice.
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ALGORITHM SYNTHESIZER

= = ':’ DIGITAL PROGRAMMABLE

VOICE LIBRARY
with

PERFORMANCE NOTES




PERFORMANCES & VOICES

I. BRASS GROUP
No. Performance Name Voice Nams A Voice Name B Performance Note
1—1 | Double Horn Section (Detuned) Horn Sec, A Horn Sec. B Vary brilliance with velocity of touch and after
touch,
1-2 | Fanfare Trumpets Trumpet A Trumpet B ) '\/aryﬁbirﬂlianiée and volume with attack. Add
I - ) vibrato with Mod. Wheel. -
1=3 | Full Synth Brass {Detuned) Syn Brs TA Syn Brs 1B Vary brilliance with attack. Use after touch to add
I o brilliance and vibrato.
1—4 | Tight Brass Section Tight Br. A Tight Br. B Brass in octaves. Add Mod, Wheel for vibrato. Play
- o o full chords for section effect.
1-5 [ Synth Brass [Afger Toygh] Syr)rBrs 2A Syn Brs 2B Use after touch for ““filter sweep_"_effect.
1—6 | Synth Brass [F/C Chorus] Syn Brs 3A Syn Brs 3B Piug in FC-3A foot controller to MODULATION
jack on rear panel, and use it for chorus-like effect,
B ) o - Mod. wheel can be used for same effect,
1—7 | CS80 Brass [F/C Vibrato] CS80 Brs A CS80 Brs B Use FC-3A or Mod. wheel for vibrato.
—8 | Strings & Brass Ensemble [A/T] Bright St. Brass Complex sound. Use after touch to vary volume.

II. STRINGS GROUP

No. Performance Name Voice Name A Voice Name B Performance Note

2—1 | Cello Quartet Cellos 1A Celios B Vary “bowing’ with speed of attack. Add vibrato
with after touch and Mod. Wheel. Transpose up or

o B ‘ down a fifth with Pitch Wheel,

2—-2 | Violin Ensemble Violing A Violins 1B Vary "bowing’ with attack, Add vibrato with
after touch and Mod. Wheel. Use Pitch Wheel up
or down to transpose one side up a fifth.

2—3 | Enmsemble [L]/Solo Vielin [R] St. Ens, 1A Soloviolin Split at G above middie C. Use portamento slider
for glide on solo violin. Articulate solo violin
bowing with velocity of touch and add vibrato

X with after touch.

2—-4 | String Orchestra Mid. Strg A Mid, Strg B Vary brilliance and vibrato with after touch,

Additional vibrato via Mod. Wheel. Especially nice
L o L ) for full rich string sections in lower octaves.

2-.5 | High Strings {Analog Type) An, Strg A An. Strg B Use after touch to bring out individual notes.

Add vibrato with after touch and/or Mod. Wheel.
Great for high single |ine strings.

2—6 | Cellos & Violins Cellos 2A Violins 28 Violins fade in at approx. middle C in octaves with

| ) B Cgllps. Use after touch and Mod, Whee| for vibrato.

2-7 | String Ensemble [F/C vibrato] St. Ens. 2A St. Ens. B Use FC-3A or Mod. wheel for vibrato.

2—-8 | Strings & Velocity Trumpets Strings A Trumpet B Bring in brass sections with attack fvelocity of
touch. Add vibrato via after touch and Mod.
Wheal.

III. KEYBOARD & PERCUSSIVE GROUP
No. Performance Name Voice Namse A Voice Name B Performance Note
| 3—1 | Acoustic Grand Piano 1 Piano 1A Piano 18 Vary brilliance and volume with attack.

3—2 1 Acoustic Grand Piang 2 Piano 2A Piano 2B Vary brilliance and volurwrjgwith attack.

| 3—3 | Electric Grand Piano Elec Qrd__A Elec Grd B Vary brilliance and volume with attack,

3—4 1 Electric Piano [M/W Tremo_lo]________r E. Piano 1A E. Piano 1B Move Medulation Wheel to Max. for stereo vibrato.

3-5] Electric Piano (Bright Tine) E. Piano 2ZA E. Piano 2B Vary brilliance with attack, Add Mod. Whee! for

| ) o slight chorus effect.

3—6 | Dirty Electric Piano E. Piano 3A E. Piano 3B Vary attack for “'over-driven tine” attack, Add

) . Mod. Wheel for stereo vibrato effect.
3—7 | Clav. Ensemble Clav. A Clav. 1B Vary brilliance and valume with attack. Add Mod.
L Wheel for vibrato.
__1}—877 Grand Harpsichord Harpsi. 1A Harpsi. B Normal.

4—1| Pipe Organ [F/C Vibrato} Pipes A Pipes B Use FC-3A or Mod, wheel for vibrato. |

4—2 | Jazz Organ [F/C Tremolo] E.Organ 1A E. Organ 1B Use FC-3A or Mod. wheel for tremolo effect.

4--3 | Rock Organ with Old Tone Cab E. Organ 2A E. Crgan 2B Vary attack for distortion. Add Mod. Wheel for

L stow rotating speaker effect.

4-4 | E. Piano [L] fdazz Guitar [R] E. Piano 4A Jazz Guitar Split at middle C. Add vibrato to guitar via Mod,

Wheel. Increase "'plucking’ of guitar with velocity
1 touch, o

4—-5 | Elec. Bass [L]/E. Piano [R] Elec. Bass E. Piano 4B Split at Middle C. Pitch Bend Wheel is assigned to
bass, “"Slap bass strings™” with velocity touch on
left, increase dynamics of elec. piano with velocity

I touch on right.

461 Double Harps Dbl, Harp A Dbl. Harp B Delayed stereo envelope effect. Increase

"plucking’’ with velocity touch. Add vibrato via
] ) Mod. Wheel.

4-7 1 African Mallets A. Mallet A A. Mallet B Vary brilliance and volume with attack. Use
after touch to bring out odd harmonics.

48| Vibraphone Vibes A Vibes B Vary “strike of mallet” with velocity touch. Add

soft vibrato via Mod. Wheel. Use sustain pedal to
suit taste,




IV. COMPLEX GROUP
No, | Parformance Name Voice Name A Voice Name B Performance Note
5—1 | Electric Piano & Brass [BC1] E.P. & Br A E.P. & Br B Plug in BC1 breath controller to jack on tower left
front. Activate brass over the piano by biowing
| into BC1. Add vibrato to brass with after touch,
| 5—2 | Electric Grand & Brass [BC1] | E Grd & Br A E.Grd & BrB same as above, B
5-3 | Etectric Piano & Sax [BC1] E. Piano 5A Sax [BC1] same as above.
5—-4 | Elec. Piano & Clav Ensembte E. Piano 6A Clav. 2B Vary volume and brilliance of Clav. with velocity
of touch, Add vibrate with Mod, Wheel. Bring
L ) out additional harmonics with after touch.
5--5 | Electric Piano & Strings E. Piano 7A Strings 18 Add tremalo to piano and vibrato to strings with
1 L Mod, Wheel. Adjust balarjgg_slider to suit taste.
5—6 | Harpsichord & String Ensemble Harpsi. 2A Strings 2B Add vibrato to strings with Mod. Wheel, Adjust
batance slider to suijt taste,
5—7 | Full Orchestra Orchestra Orch. Chime Full chords in octaves work best. Use after touch
for brilliance/ 'fiiter sweep’’ effect, Add vibrato
to “orchestra’ via Mod. Wheel. Fast staccato
attack brings in bells.
5-8 | Ride Cymbal & Fretless Bass Fretles 1A R. Cymbal When notes are held, cymbal is "'stopped’’. Quick

attack/release of key lets cymbal "'ring’’. Bass is
in mono mode to allow for legato fingered
portamento.

V. SPLIT GROUP

No. ] Performance Name Voice Name A VVoice Name B Performance Note

6—1 | Kick Drum [L]/Snare [R] Kick Drum Snare Split at middle C. Increase dynamics with velocity
touch.

6—2 | Hi-Hat (Closing} [L]/Cymbal [R]| CI. Hi-Hat Cymbal Splitat middie C. Down keystroke ‘opens’” hit-hat,
release of key '"closes’. Cymbal is velocity
sensitive. Hold key to "‘stop’’ cymbal, release of

B N key allows cymbal to “'ring”.

6—3 | Hand Claps [L] /Tom Toms [R] Hand Claps Tom Toms Split at middle C. Play fast rolled group of notes

left for “'claps”. Toms on right are velocitry
7 o I sensitive.
| 6—4 | Log Drums [L]_/RQ_t_Q__IET_s_ (R] Log Drums Roto Toms Same as above.
6—5 | Tombourine [L]/Timbali [R} Tambourine Timbali Split at middle C, Play quick single notes |eft for
tambourine. Timbalis on right are velocity
o sensitive,
66 | Cowbell [L]/MWood Block [R] Cowbell Wood Block Split E below middle C. Play single “hits" left and
o "‘selected”” blocks right,

6—7 | Fretless Bass [L!/Sax [BC1] [R]| Fretles 2A Sax [BC1] Split at A below middle C. Bass on left is mono
for fingered portamento, Sax is controlled with
the BC1 “mouthpiece’ (Plug in on lower left

L o I front}. Add vibrato to Sax via after touch.

6—8 | Acoustic Piano [L]/Flute [R] Pianc 1A Fiute Split at G above middle C. Piano is velocity
sensitive. Add harmonics to Flute with after touch
pressure,

V1. SYNTH GROUP

No., Performance Name Voice Nams A Voice Name B Parformance Note

7—1 | Synthesizer Uprising L Syp__-fﬁi_s_e A Syn-Rise B Hold full chord for best effect.

7—2 | Sample & Hold [L]/Lead Line Sample & HId Lead Line Split at F above middle C, Held ¢hord in left for

[R] sample/hold — play mono fingered portamento
leadlines in right. Vary attack and after touch on
leadline for modulation. Additional modulation

_ o ) and pitch bend on wheels.
7-3| Poly Synth [L]/Lead Synth [R] | Poly Synth Lead Synth Split at ¢ above middle C to allow for chords in
) B o o | left hand. All other parameters same as above.

74 | Percussive S__\f_n_t_r_l___[After Touch] ) Perc. SynA | P?’C;,S,,V,,',‘: B Very expressive by using velocity and after touch,

| 7-5 | Toy Music Box Music Bx A Music Bx B Normal

7—6 | FM Ensemble EM Ens, A FM Ens. B Vary brilliance with attack, Hold down a group of
notes or hold sustain pedal for “‘ensemble’ to fade

| o o in.

7--7 | Planet of Ice Plan. lce A Plan. lce B Hold chords for delayed envelopes to occur. Add

. vibrato via Mod. Wheel.

7—8 | Male & Female Choir F. Choir M. Choir Add vibrato with Mod, Wheel. Articulate voices
with individual after touch, Adjust balance slider
1o suit taste.

T T —



VII. EFFECTS GROUP

No. Performance Name Voice Namse A Voice Name B Performance Note

8—1 | “Big Ben" [L]1/Tuned Bells [R] Big Ben Tuned Bell Splitat G2.

8-2 | Glass Wind Chimes Glass WC A Glass WC B Arpeggiate several notes randomly. Note random
stereo effect.

8-3 | Jungle Noise {Grow|/Birds) Growl Birds Split at middte C. Lighty depress low key on |eft —
push for “grow| — Select random keys on right for
"birds”,

8—4 | Side to Side Two Four One Three Roll chords for random stereo effect. Add vibrato
via Mod. Wheel, Try building up notes with sustain
pedal depressed,

8—5 | Tratfic Traffic A Traffic B Split at middle C, Left side for exhaust notes and
horns, right side for whistles and another horns,

8-6 | Floating Clouds FI. Cloud A FI. Cloud B Pitch bend assigned to one side only. Try holding
chords and slightly bending pitch for effects.

8—7 | Combat (Explosion [L]/Guns Explosion Machinegun Hit any group of low keys for “bombs’ — play

[R] random keys on right for “machine guns’.

8-8 | Bombs Away ! Bomb Drop A Bomb Drop B Hold any group of keys and wait far “‘bombs’’

to explode,
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PCC CERTIFICATION (USA)

While the following statements are provided to comply with
FCC Regulations in the United States, the corrective measures
listed below are applicable worldwide.

This series of Yamaha combo keyboards uses frequencies that
appear in the radio frequency range and if installed in the
immediate proximity of some types of audio or video devices
(within three meters), interference may occur.

This series of Yamaha combo keybcards has been type tested
and found to comply with the specifications set for a class B
computing device in accordance with those specifications
listed in subpart J of part 15 of the PCC rules. These rules
are designed to provide a reasonable measure of protection
against such interference. However, this does not guarantee
that interference will not occur. 1If your combo keyboards
should be suspected of causing interference with other
electronic devices, verification can be made by turning your
combo keyboards off and on. If the interference continues
when your keyboard is off, the keyboard is not the souzce of
interference. If your keyboard does appear to be the source
of the interference, you should try to correct the situation

by using one or more ot the following measures:

Relocate either the keyboard or the electronic device that is

being affected by the interference.

SINCE 1887

Utilize power outlets for the combo keyboard and the device
being affected that are on different branch (circuit breaker
or fuse} circuits, or install AC line filters,

In the case ot radic or TV interference, relocate the antenna
or, if the antenna leado~in is 300 ohm ribbon lead, change
the lead to co-axial type cable.

If these corrective measures do not produce satisfactory
results, please contact your franchised Yamaha combo keyboard
dealer for suggestions and/or corrective measures. If you
can not locate a franchised Yamaha combo keyboard dealer in
your general area contact the Combo Service Department,
Yamaha International, 6600 Orangethorpe Ave., Buena Park, CA
90620,

If for any reason, you should need additional information
relating to radio or TV interference, you may find a booklet
prepared by the Federal Communications Commission helpful:
“How to Identify and Resolve Radio -- TV Interference
Problems”. This booklet is available from the U.S.

Government Printing Office, Washington D.C. 20402--Stock
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