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PRECAUTIONS

Location o ,

Avoid placi n%the DX7 in direct sunlight or doseto a
source of heat. Also, avoid locations in which the instru-
ment is likely to be subjected to vibration, excessve
dust, cold, or moisture. Extreme temperatures can ruin
theLCDdisplay

Handling

Avoid applyi nﬂ excessve force to the dide knobs,
dropping or rough handling. While the internal circuitry
is of reliable, solid state desgn, the DX7 is nongthdless a
fine instrument that should De treated with care

Power Cord

Alwaysgrip the plug directly when removing it from
an AC reoeptacle. Removing the plug fromthe AC
receptacle by pulll_nP the cord can result in damage to
the cord, and possbly a short circuit. It isadso ;Pood
idea to disconnect the DX7 from the AC receptacle if
you don't plan to use the instrument for an extended
period of time.

Reocation ,

_If you plan to move the DX7 once it has been set up,
first be sure to disconnect al cebles that connect it to
other e%w pment. Thiswill help prevent accidental dam-
age to the instrument or shorting of the cables

Connections

Carefully follow the"Setup" instructionsin this man-
ual when you s&t up the DX7. Improper connection of
cables can lead to serious damage of the instrument,
amplifier, and/or gpeskers

Cartridge Care

TheRAM éuser programmable) and ROM (factory
preset) cartridges have no moving parts, other than their
memory protect or bank sdlector switches, nor do they
have batteries. They should, however, be kept clean and
dry to protect their connectors. They should dso be kept
away from strong electrogtatic fields, as Produced by
sparking electric motors and solenaids, fluorescent
lights, and o forth; as with al electronic memories, the
data (voices) could be accidentally atered. As a further
precaution againg voice 10ss in the event of a synthe-
Szer mafunction, itisa idea to remove the RAM
cartrid fefrom itsdot in the DX7 before you turn power
on or off.

Cleanin? _ .
Use only amild detg)?ent on acloth, and dry with a

soft cloth. Never use solvents (such as benzine or thin-

ner) since they can melt or discolor the instrument.

Electrical Sorms(Lightning)

_ Computer circuitry including that in the DX7, is seng-
tive to voltage spikes. For this reason, the DX7 should
be turned off and unplugged from the AC receptacle in
the event of an eectrical storm. This precaution will
avoid the chance that a high voltage spike caused by
lightning will damage the Instrument.

Electromagnetic Fidds

Computer circuitry is dso sengtive to electromagnetic
radiation. Televison sts, as well as radio recevers,
transmitters and transceivers, and wirdess microphone
or intercom sysems are dl potential sources of such
radiation, and should be kept a least severd feet from
the DX7 to avoid possible interference or random "errors.”

If The Sound isToo Quiet

Check the FOOT CONTROL. Therearetwo foot con-
troller jacks, VOLUME and MODULATION. Two adii-
tional jacksarefor foot switches, SUSTAIN and
PORTAMENTO. If thefoot controllerispluggedintothe
SUSTAIN or PORTAMENTO jack, it will not work. Also,
when the controller is plugged into the VOLUME jack
and istilted forward, therewill belittle or no sound
regardiess of how you sgt the VOLUME control on the
front panel.

Some voices are inherently quieter than others. Often
this is due to the amount of touch sensitivity which may
be programmed into avoice. If the voice is programmed
0 that the note will become louder if you press the key
harder, or if Iyou pressit faster, then alessvigorous play-
ing style will result in a quieter note. Played the same
way another voice which is less touch sensitive will
sound louder. Thevoicewhichisinitially louder, how-
ever, may not become much louder (if at all) asyou play
the notes harder. These qualities are user-programmac
ble, even for the preset voices, as explained elsewhere
in this manual.

SaveThisManual

The information in this manual is likely to be useful
for future reference. Even if you feel reasonably familiar
with the instrument, save this manual; reviewing it a
few months from now, after you have had considerable
experience with the DX7, may prove to be very informa-
tive.



INTRODUCTION

The DX7 istheworld'sfirst fully user programmable
and preset FM digital synthesizer. If you're used to con-
ventional synthesizers, one look & the DX7 will tell you
that something unique has happened. There are no
knobs: just two linear controls, one of which isfor vol-
ume, an LED digital display asmall alphanumeric liquid
crystal display (LCD), and a number of flat panel mem-
brane switches. There are no voltage controlled oscilla-
tors, amplifiersor filters (VCOs, VCAs, or VCFs), nor are
there any conventional envelope generators (EGS).
Instead, the DX7 utilizes atotally unique method to

cregte the richest, most naturally expressve sound avail-

able in any electronickeyboard. This specid sound
eneration technolo%lscdled FM Digital Synthesis. FM

igital Synthesis enables the DX7 to creste the over-
tones that would be present in an actual acoustic instru-
ment, and to vary them over time in a precise,
controllable manner to produce uncanny realism when
you're playing an acoustic voice — or to produce incred-
Ible fantasy sounds — the possibilities are without limit.

Because the DX7 creates sounds differently than con-
ventional analog or purely digital synthesizers, you'll
have to spend some time re-educating yourself with the
ad of this manual. After you've become familiar with
the panel, afew new terms, and the general concept of
FM digital synthes's, you'll love the precision and tre-
mendous versatility at your disposal. If you're already an
experienced synthesist, you will soon be able to go right
for a particular sound. Whether you're a beginner or a
world class performer, you can enjo¥(the large library of
preset sounds that come with the DX7

The DX7 isdelivered ready to play, loaded with 32
beautifully voiced, useful, factory preset sounds. These
sounds can be instantly changed, or can be replaced b
additional factory-supplied sounds from alibrary of
that are supplied on specid solid state cartridges. Liter-
aly hundreds of exciting sounds can be a your finger-
tipswith just the press a few selector buttons. You don't
have to program asingle thing... unless you want to.
Presets won't handle every job, and there's nothing that
says you have to use ours. You can make your own
VOICes

The compact size and relatively few controls of the
DX7 can be deceiving. Almost every button and knob
have multiple functions (depending on the sdlected
operating mode) < that atota of some 168 parameters

can be atered. In fact, the DX7 has more pﬁ)eg?rammabil-

ity than any synthesizers Yamaha has ever betore

offered to the public, providing greater control over the
sound than large or modular systems.

The DX7 keyboard is fully polyphonic with 16-note
simultaneous capability, so'the sustain of previous notes
will not be cut short when you're playing with al 10
fingers. It is dso highly responsive to player expression.
The harder or faster a key is played, the louder the
initial attack of the note — just like a piano. Unlike a
piano, however, the degree of touch response is pro-
grammable... both in sensitivity to the speed (velocity) at
which the key is pressed, and in sensitivity to how hard
you press after the kit hits the stop (after touch).
~ You can program voices from scratch (using a voice
initialize function). If you like an existing voice, you can
edit it to make subtle changes, or transform its character
completely. _ _

Because the DX 7 employs unique FM tone generation
techniques and |ets you program them with the preci-
sion and repeatability of digital control, you'll be able to
create voices that are a giant step beyond the capability
of former synthesizers. Pure sounds. Richly textured
sounds. Outer space sounds. Bold, heavy Sounds. Sub-
tle, delicate sounds. Uncannily accurate acoustic sounds.
All are possble with the high fidelity that FM digital
tone generation can provide. .

Once you've edited a voice or crested an entirely new
one, you can ore it in the internal memory and/or in
goecid solid sate cartridges. A battery prevents loss of
memory — even after the instrument is unplugged from
the AC receptacle.

Up to 96 VoicesCan Be"On Ling" Ready for
Ingant Recall

“Voices (sounds or "instruments’) may be saved in 3
different Wai/]S with the DX7. As mentioned above, the
synthesizer has 32 internal voice memories that can
hold any combination of factory preset sounds or voices
you create. [n addition to the internal memories, one of
two types of memory cartridges may be inserted in the
instrument for additiona "on line" memory. Pushbuttons
enable you to sdect from the internal and cartridge

VOICeS.

A totd of 128 factory preset voices are provided. Obvi-
oudy they al cannot fit in the 32 internal memories a
oneg; these voices are actually supplied to you stored in
2 9lid state ROM (Reed Only Memory) cartridges that
each hold 64 voices, arranged in two banksof 32. Y ou
move a dide switch on the cartridge to gain acess to

voioss 1-32 in Bank A or 1-32 in Bank B — access for
playing, editing, or loading into the synthesizers internal
memories. Before the DX7 is shipped, 32 of the 128
voices cdled the "Master Group™ are loaded from the
bank A of the+3 ROM cartridge into the synthesizer's
internal memories. This means that a cartridge does not
have to be ingaled in order for you to open the carton,
plug in headphones or an amplifier/speaker system,
turn on power, and begin playing. _

Y ou can edit the preset voices, or make voicesfrom
scrateh, but you cannot permanently storeyour own
voices on the ROM cartridges. For this purpose, athird
dorage method isprovided: an EEPROM (Electrically
Eraseable Programmable Read Only Memory) cartridge
which, forsimplicity, wecdl aRAM cartridge(Random
Acoess Memory). The RAM cartridges go in the same
dot asthe ROM cartridges, and superficialy they |ook
the same. However, because of the added complexity of
RAM memory, only 32 voiceswill fit in oneof these car-
tridges. Thedide switch on the RAM cartridgeisactually
an additional "write protect” feature that preventsaccci-
dental erasure of voices you have stored; it is not a bank
A-B sHector. _

This arrangement |etsyou have atotal of 96 voices at
your fingertips sSince you can have any 32 voices you
wish loaded in the internal memories, then install one
of the 64-voice ROM cartridges. Y ou switch between
internal and cartridge voices with the press of a button,
and between cartridge banks A & B with aslide switch.
Of courss, if you allow for changing cartridges, which
takesjust a second, your live performance voice library
is redlly unlimited.

NOTE Portions of the front panel are used to illustrate
the text throughout this manual; it should be relatively
easy to seewhere these "spot" illustrationsfit in the con-
text of the entire instrument if you are reading the man-
ual with the DX7 in front of you. Ifthe instrument is not
handy we suggest QFem ng this cover fully revealing an
overall front pane! illustration that will remainvisible as
you flip through theinside pages. Originally ROM car-
tridges were numbered #1 & 2. Later models were
shipped with ROM cartridges*3 & 4 instead. Both sets
have similar voices.



Connection jacks

Mode select and editing control section Power switch

LED and LCD display panel Voice/Parameter select section

Voice
cartridge
socket

Volume control

Data Entry section

Pitch Bend wheel

Headphone & Modulation wheel

Keyboard

Breath Controller jacks



NOTE FOR SYNTHESZERSSOLD BY THE U.SA.

Internally, the DX7 generatessgnalsin theradio frequency spectrum. If theingrument isingalled
in the immediate proximity of some types of audio or video devices (within ten feet), interference
may oocur .

Federal Communications Commisson (FCC) Rule Part 15, Subpart J, esablishesdesgn and
manufacturing standar ds that will provide a reasonable level of protection againgt the possibility
that two dectronic devices, operating smultaneoudy, might interfere with each other.

The DX7 has been typetested and found to bein compliancewith the desgn and manufacturing
gandards esablished for " Class B" computing devices. Compliance with the sandar ds established
by the FCC does not guarantee that interference will be diminated. If your ingrument is suspected
of causing interference with other dectronic devices, verification can be made by turning your
ingrument on and off. If the interference continueswhen your ingrument isoff, theingrument is
not the source of the interference. If your instrument does indeed appear to be the source of the
interference, one or more of the following corrective measures should be tried.

(1) Relocate either theingrument or the dectronic devicethat isbeing affected by the interference.

(2) Utilize power outletsfor theingrument and the device being affected that are on different branch
crcuits (different circuit breakersor fusss), or ingall AC linefilters.

(3) In thecase of radio or TV interference, relocate the antenna; if the antenna lead-in wire is 300
ohm ribbon lead, changeit to 75 chm co-axial type cable (utilizing the necessary transformer/
adaptors at ether end, asrequired to match the cable).

If these corrective measures do not produce satisfactory results, please ask for suggestions or
seek corrective measures by contacting your Authorized Yamaha Dedler or:

Music Marketing Group

Sarvice Dividon

Yamahal nter national Corporation
6600 Orangethorpe Avenue

P.O. Bax 6600

Buena Park, CA 90622

If, for any reason, you should nesd additional information reatingto radio or TV interference, you
may find helpful abooklet prepared by the FCC: " How to | dentify and Resolve Radio-TV Interference
Problems™ This booklet, (sock number 004-000-00345-4) is available from:

U.S.Government Printing Office
Washington, DC 20402
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CONVENTIONS

N_earlﬁ/ every button on the DX7 has severd functions.
Typically, the editing parameters are labeled in violet,

the overal instrument functions are labeled in brown,
and yet other functions are [abeled in white or by
reversing out the color of the button. Since this manual

is not printed in full color, we have adopted the follow-
ing conventions when referring to buttons. First, even
though the button has severd labels, we name only the
button label which applies to the particular step being
discussed. That button name will be bracketed to denote
a button. In addition, in many caseswe actualy illustrate
the button 0 there is no confusion as to which control

is bei ngi discussed.

~Letslook at a few examplesto illustrate the conven-
tions. Find the 32 numbered green buttons, and look at
the upper left corner of that area. This is how we illus-
tratethe first two buttons.

OPERATOR ON-OFF/EG COPY
1 2

1 112 2
MASTER POLY/MGNO
TUNE ADJ

Both buttons are part of a group of 6 that are labeled
inviolet"OPERATOR ON-OFF/EG COPY". Whenthe
DX7isin the EDIT mode, this label indicates that two
different functions can be sdected or activated by each
button: (&) turning the output of an operator on or off,
and (b) copying an envelope from one operator to
another. Don't worry about what this means right now;
we describe operators and envelopes and s forth later.
Suffice it to say there are multiple uses for the buttons.

To continue, when we are discussing the left button in
the context of S«(a) above, the printed reference to the
button looks like this: [OPERATOR ON-OFF 1J. The
same button, used in context (b), is described like this:
(EG COPY 1]. When the DX7 isin the FUNCTION
mode rather than the EDIT mode, the brown label
below it appliesinstead of the violet |abel aboveit. In
this cass, the identical button now prepares the DX7
that its master tuning can be adjusted, and the text
describes the buttonlikethis: (MASTER TUNE ADJ.).
When the DX7 isin PLAY mode, the green buttons
serve as \Voice Sdectors. The label "Voice Selector” does
not actually appear on the front panel, but when the
text asks you to play internal or cartridge voice”1 by
pressing Voice Selector [1], the#1 green button is the
correct choice. Asyou can see the text reference

changes to suit whichever of the button's severd func-
tions is under discussion, yet the button is dways illus-
trated the same way:

OPERATOR ON

T In EDIT mode, press the
OPERATOR ON-OFF 1]

1 1 utton onceto turn off
operator 1 and again

MASTER | toturniton.

operator oN  |n FUNCTION mode,

! [%ressthe MASTER

1 \ UNE A JE] button to set
the,[DATA NTRY] dider

ASTER S0 it can alter the tuning

TUNE ADJ of the keyboard.

“We alternate between showing you the complete
display window, including the LED voice number read-
out, and just the LCD portion of the display. There is no
particular signficance to this; the abbreviated display
saves space On the printed page, and when we dorit
condder the voice number readout significant for an
instruction, we omit it. Similarly in some casss we

This illustration

YAMAHADX7 *

88, | SYNTHESIZER  *

is the same as this one

YAMAHADX7 *
* SYNTHESIZER *

illustrate two or more adjacent panel buttons, whereas
in other cases we illustrate just one; the multiple buttons
are to help you identify the one button we are discus-
sng.

This illustration

OPERATOR ON-OFF/EG COPY
1 2

1 )2 2
MASTER POLY/MOND
TUNE ADJ

isthesameasthisone

OFF/EG_COPY
2

2 2

POLY/MONO




"QUICK" BASCFEATURES

Thissection isprovided for reference soyou
can quickly locate a control or accessafunction.
It ismeant' morefor review than asalearning
tool. If thisisyour first time reading the manual,
we suggest you ether skim this section, or skip
it altogether and go on to the section titled " Play-
ing the Factory Preset Voices'.

The DX7 has 3 basc operating modes.

« PLAY (MEMORY SELECT) Mode
Thisisthe "norma" performance mode in which pre-

rogrammed voices can be sdected.

*EDI'T mode
This mode is used to edit an existing voice or to cregte
an entirely new voice. Some of the "editing” functions
do not alter the structure of the voice directly yet can
have a major effect on the sound: for example, chang-
ing the sensitivity of agiven voice to various modula-
tion sources, transposing the voice, or changing the
keyboardscaling.

* FUNCTION mode
This mode is used to adjust parameters that affect
morethan 1 voice, including the effect of the Modula-
tion Wheel, Foot Controller, Breath Controller and
After Touch (pressuresensitivity). FUNCTION mode
a0 provides acoess to certain utility functions such as
loading voices from a cartridge, saving voices onto a
cartridge, checking theinternal backup battery volt-
age, and initiaizing the instrument when you want to
program avoice "from scraich” (which then automati-
caly places the instrument in EDIT mode).

The DX7 front panel isunlike any conventional syn-
thesizer. There are many more functions than buttons. It
isimportant to bear in mind that the [DATA ENTRY]
controls are assignable by means of the other buttons on
the DX7. They take the place of the many knobs and
dliders on conventional synthesizers. Another thing to
remember is that, depending on the operating mode,
the front panel controls may be used in different group-
ings. For example, in one place we may refer to VOIC

LECT button [1]. This is the same physica button as
FOPERATOR ON-OFF 1] and theLMAST ER TUNE]
unction sdlector. The 2 rows of 16 buttons at the right of

the synthesizer are, among other things, the[VOIC
SELECT] buttons. They include large white numerals
[ to [32, which apply when the buttons are used to

ect voices from the corr ndlgfglﬁ numbered inter-
nal or cartridge memories. Many of the buttons include
asmall letter, number, or word at the right, inside edge

These are used for labeling voices, as explained in the
[VOICE NAME] button description.

NOTE Refer to the illustration in the foldout front
cover to identify the following features.

Rear pand connectors

These jacks include the line level output from the
DX7 to an amplifier, foot control jacks, and MIDI interface
connections. Refer to the"Setup" and "MIDI" sections of
this manual for details.

Volume and Data Entry Controls

VOLUME

This adjusts the overall output level & the rear panel
OUTPUT jack and thefront panel HEADPHONE jack. -
Some presets are inherently louder than others, and this
can be used to compensate, or to do overall fades. If
volume istoo low, and the foot controller is pl u?ged into
the VOLUME jack, make surethe pedd istilted flat for
maximum level. It is dso possible that amplitude modu-
|ation sensitivity has been programmed into avoice, in
which case, to make the voice play louder, you may
want to use the MODULATION WHEEL, BREATH CON-
TROLLER, FOOT CONTROLLER (pl u%?_led into the
MODULATION jack), or the AFTER TOUCH (pressin
harder after the key hitsbottom). Seethe FUNCTIO
mode information on page 10 for more information on

these modulation contrals.
VOLUME

MAX.

LTI

S
z

DATA

This group of adider and two buttons serve as the
main programming controls for the DX7. The two green
buttons are Sngle-step increment/decrement controls
that do the same thing as the dider; the dider is faster
for large changes and the buttons are better for small
adjustments.

Each of the buttons has four different labels. The
specific labels apply to different programming functions.

For example, if the DX7 asksyou "areyou sure”, you
can reply [NOJ] or [YES with the left and right buttons.
If you want to turn the glissando or some other pro-
gramming function on or off, the [OFF] and [ON] labels
apply — same buttons. If you want to change the fre-
quency ratio or some other programming value by one
unit a atime, the [-1] and [ +1] labels apply. If you just
want to move the cursor to a different position when
naming avoice, the [<] (moveleft) and F>] (moveright)
|labels apply Usually you will be ableto get the same
effect by moving the adjacent slider up and down.
These controls are used primarily in the FUNCTION
and EDIT modes,_but dso continue to modify the |ast
sdected FUNCTION parameter after returning tothe
?IQIAIZ;(G%Ode (MEMORY SELECT INTERNAL or CAR-

DATA ENTRY

Thesebuttonsarefor increas-
ing or decreasing the values by
1, for turning a function on or
off, and for moving the cursor
when writing a voice name.

NO YES

i g J| -1 - ||+ -
OFF ON
Thisdlider isused for rapidor Iarﬁechanges Movingit

all theway down and up coversthe full range available
for eachparameter.

I

Mode Sdect and Editing Control Section

Thesebuttons|et you see & changethe MEMORY
PROTECT status-

™

MEMORY PROTECT

OPERATOR
STORE INTERNAL CARTRIDGE SELECT
w X Y 4
This button is used for Thisbutton selects the

current operator (theone
being adjusted) whenthe
synthesizer isin edit mode

copying EG lata and for
stcPﬁ/ nggl nc%; v(ljdual VoICceson
anintérnal or RAM car-
tridgememory



These buttonsselect theinternal or cartridge
memory and activatethe PLAY mode; they also
designatewhereindividual voicesmay bestored

DIt/ MEMORY SELECT
COMPARE INTERNAL CARTRIDGE FUNCTION
CHARACTER - ° SPACE
Thisbutton selectsthe Thisbutton selectsthe
EDIT mode and com- FUNCTION mode
pareseditedtooriginal
VOICES
STORE

This button can be used to store whatever voice you
have selected from cartridge or internal memory, or
whatever voice you have just programmed. A voice can
be stored into any of 32 internal memoriesor into any
of the 32 memoriesinaRAM cartridge (provided the
memory protect is turned off). This button is aso used
in conjunction with the[EG COPY] buttonsfor copying
envelopes from one operator to another.

STORE

w

MEMORY PROTECT .

Thispair of buttons enableyou to st the internal and
cartridge memories 0 that voices cannot be accidentally
erased. When you ﬂr&ss one of the buttons, the display
shows you whether the associated memories are

protected or not, andyou canuse thef DATA ENTRY]

controlsto change the status. Remember, however, that
even if you turn off the cartridge memory protect, you
still cannot save avoice on aROM cartridge, nor can
you save avoice if the On/Off switch on the RAM car-
fidge itself is st to the ON position.

MEMORY PROTECT
INTERNAL  CARTRIOGE

X Y

OPERATOR SELECT - . _
When you are programming or editing avoice, this
button lets you sdect the operator which is to be modi-

fied, as shown in the upper right corner of the LCD
display. (It setsthe "current operetor”.) Remember that
some programming parameters affect the overall voice,
inwhich case this button will have no effect. You can
only sdect from operators that are turned on, as shown

by thesix 1's or Osin the top line of the programming
display.

OPERATOR

SELECT

EDIT/COMPARE-CHARACTER

This button places the DX7 in the EDIT mode,
wherein you can edit any of the preset voices to change
them dli %htly, or create completely new voices Once In
the EDIT mode, if you have changed a preset, then
pressing this button lets you compare the edited version
with the original. Once in the EDIT mode, if you have

esed the [VOICE NAME] button, then pressing this

utton [CHARACTER] and holding it enablesyou to
gres? other buttons to enter the name of the voice in the

1Spiay

EDIT/
COMPARE

CHARACTER

MEMORY SELECT-PLAY

Pressing either of these buttons prepares the DX7 to
PLAY any of thevoicesthat are sored inthe 32 INTER-
NAL memories, or in 32 memories of whatever CAR-
TRIDGE sinstalled. Oncethe[INTERNAL ] or
[CARTRIDGE] source is designated, specific voicesare
acoesd by Br ng the VOICE SELECT buttons [1] to
[3]. These buttons are ds0 used to designate where
Individual voices can be stored, in the internal or car-
tridge memories, either after being created or edited, or
when you want to rearrange the location of voices
within these memories.

MEMORY SELECT
INTERNAL  CARTRIDGE

PLAY

FUNCTION

Thisbutton placesthe DX7 in the FUNCTION mode,
which is used to program the entire keyboard rather
than individual voices. This mode is aso used for check-
ing battery voltage, storing dl the internal memories
onto cartridge at once, and vice-versa, and a few other
gpecidized functions. The functions designated by
brown labels beneath other buttons are available after
pressing this button.

FUNCTION

SPACE

LED & LCD Digplay Pand

TheLED (Light Emitting Diode) window indicatesthe
number of the sdlected internal or cartridge voice mem-
g. If the voice being played isin the midst of being,

Ited, adecimal point appears to the right of the voice
number. If you then pressthe [EDIT/COM PAREA button
to hear the original voice before the editing, the LED
numbers blink on and off. The LCD (Liquid Crysta
Display) window displaysthecurrent statusof thesyn-
thesizer, which may be the voice name and source, or
the FUNCTION or EDIT mode parameter which was
most recently selected. Refer to the paragraph "How to
interpret the display,” on page 28.

LCD synthesizer stainsand voicenamedisplay

88 * YAMAHA DX7
I |*  SYNTHESIZER *

Voice number LED display

Voice/Edit/Function sdlect section

In PLAY mode. these 32 buttons sdlect either the
voices in the DX7's internal memory or on the external
cartridge, as determined by the[MEMORY SELECT]
buttons and indicated by the large numbers inside the
buttons. However, these same buttons actually have
multi ﬁle functions (up to 5 per button) which are aocess-
blewhen the DX7 isplaced in the FUNCTION and EDIT
modes. All labels on these buttons are color and pos-
tion coded: white numbers on the inside left of the
buttonsfor PLAY mode, dark brown (reversed) type on
the inside right of the buttons for naming voices, violet
characters above the buttons for EDIT mode parameters,



and light brown characters below the buttons for FUNC-

TION mode parameters. A brief example for two buttons
is shown here, with the specific references for these two

buttons noted in parentheses:

Violet EDIT mode parameters (Pitch and Amplitude
Modulation Sensitivity)

MOD SENSITIVITY

V\,n|te PLAY mode PITCH AMPLITUDE Reverse p” med
T T
SAVE LOAD E& F)

CARTRIDGE

Brown FUNCTION mode parameters(SAVE all 32
vojces frominternal memory to cartridge, or LOAD 32
voices fromcartridge to the internal memory)

“To simplify the presentation, we have further sub-
divided these buttons into the EDIT (violet) and FUNC-
TION (brown) groupings. Therefore, if you don't se the
operational description that applies to what you're doing
with a particular button as you read through the para-
graphs on the EDIT parameters, check the correpond-
Ing button in the FUNCTION parameter descriptions
(and vicevers).

Edit Parameter Sdection (violet labels)

OPERATOR ON/OFF-EG COPY 51-6) o
These buttons have two functions, (a) to turn individ-
ual operators on and off while you are programming a
voice, and (b) to designate the operator into which you
wish to copy an envelope. When you are in the EDIT
mode, the top center portion of the LCD display shows 6
number 1's or Os, corresponding to the 6 operators:
1 =0ON, and 0=OFF To toggle operator's output on or
off, press the correspondi ng%OP RATOR ON-OFF]
button. To copy the envelope, st the operator whose
envelclg&e _F/ou wish to copy as the current operator using
[OPERATOR SELECT% then press ;ST ORE] and hold
It while pressing [EG.COPY] button for operator 1 to 6;
dl 4 ratesand levels are instantly copied.

OPERATOR DN-OFF/EG COPY
2 3 4

(D O O

MASTER POLWMOND RANGE STEP
TUNE ADJ PITCH BEND

6

o

GLISSANDO

PORTAMENTO

ALGORITHM

In EDIT mode, this button activates the [DATA
ENTRY] section 0 its controls can be used to sdect any
of the 32 available agorithms.

ALGORITHM
Y4 7
TIME

FEEDBACK

In EDIT mode, this button activates the [DATA
ENTRY] section 0 its controls can be used to ater the
amount of feedback in whatever algorithm is displayed
from none (0) to a maximum value (7).

FEEDBACK
E

LFO
In EDIT mode, these 6 buttons esch activate the
[DATA ENTRY] section S0 it can be used to program or
edit individual voices with regard to Low Frequency
Oscillator modulation. When the modulation Is used to
change the pitch, vibrato can be obtained. When it is
used to change the amplitude of a carrier, tremolo may
result; changing the amplitude of a modulator can cregte
"wah-wah."
l\;VAC’VE SPEED DELAY PMD AMD

I U I

EDIT RECALL VOKE WNIT

SYNC

e

BATTERY
CHECK

WAVE

This letsyou st the LFO waveform to any of the
following: triangle, sawtooth down, sawtooth up,
square, sne, sample & hold.

SPEED
This lets you adjust the LFO frequency in a 100 sep
range, 0 being the dowest and 99 the Tastest.

DELAY

This lets you set the LFO so modulation does not
begin until after a specified time after you press the
key, 0 being no delay, and 99 the maximum delay.

PMD

This letsyou set the Pitch Modulation Depth. Thisis
the amount of modulation that will be applied to shift
the pitch of whatever notes are played (according to
the st waveform and spesd). However, the modula-
tion can only affect the note if the pitch modulation
sengitivity iS st to a value greater than zero (se
[MOD SENSITIVITY-PITCH]).

AMD

Like PMD, this button lets you s&t the Amplitude
Modulation Depth, the amount of modulation that
will begoplled when you play but it affects the
amplitude (level), not the pitch. Likewise, the modu-
|ation can only affect the note if the Amplitude modu-
lation sengitivity is set to a value greater than zero
(.e[MOD SENSITIVITY-AMPLITUDE]). Thesame
LFO speed and waveform controls both the [PMD]
and [AMD].

SYNC

This lets you turn on or off the LFO Key Synchroni-
zation. When Sync is ON, the LFO is automatically
rest to the beginning of the selected waveform each
time you play a note. When sync is OFF the LFO
waveform continues, and when you play a note, the
result will vary depending on where the LFO isin
the cycle. The effect can be easly detected at low
LFO frequencies (SPEED settings below 10).

MOD SENSTIVITY .

In EDIT mode, this pair of buttons activatethe [DATA
ENTRY] section s0 it can be used to st the sensitivity
of individual voices to LFO modulation. The modulation
sengitivity islike amaster control for all the modulation,
whether it is "built into" the voice with the adjacent
[AMD] and/or [PMD] buttons, or whether it comes from
the "reel time" modulation controls such as the Modula-
tion Wheel, the Foot Control, the Breath Control or the
keyboard After Touch. If the Pitch or Amplitude Modula-
tion Sensitivity is et at zero, then none of the external
controllers can affect the voice, regardless of how much
Depth is st with their FUNCTION mode controls.

MOD SENSITIVITY
PITCH AMPLITUDE

15 E|[16 F

SAVE
CARTRIDGE

LOAD




PITCH

Thisletsyou st the sensitivity of the voiceto LFO
pitch modulation from no sensitivity (0) to maximum
(7). One setting affects the overal voice.

AMPLITUDE

Thisletsyou st the sengitivity of the individual
operators in avoice to amplitude modulation from no
senitivity (0) to maximum (3).

OSCILLATOR

In EDIT mode, these 4 buttons each activate the
[DATA ENTRY] section 0 it can be used to program or
edit the frequency of individual operatorsin avoice.

OSCILLATOR
MODY/ FREQUENCY FREGUENCY

YNG COARSE FINE DETUNE

17 6|18 H119 1|20 J
AANGE PITCH AMPLITUDE _EG BIAS

MODULATION WHEEL

MODE/SYNC _ ,
The DX7 toggles between two different programming
functions when you press this button successve
times. One function, MODE, enablesyou to s the
current operator 0 it tracks the keyboard pitch (this
is Frequency Ratio Mode), or o the keyboard does
not affect that operator'sfrequency (Fixed Pitch
Mode). Theother function, SYNC, enablesyou to st
the operator S0 its "oscillator" begins at the Start of
the aine wave cycle each time you play a note, When
Oscillator Key Syncis OFF, the sinewave continues
90 that subtle ditferenceswill occur even when you
plaﬁ/ the same note repeatedly. Y ou may not be able
to hear much difference in some voices.

FREQUENCY COARSE .

This lets you make large changes in the current
operator's frequency It operates in conjunction with
the adjacent [FREQUENCY Fl NE(] button. Assum-
ing the Fine setting is all the way down, then in
Frequency Retio mode the ratio increases from 0.50
to 100 and then by integer values to a maximum of
31.00. In Fixed Frequency mode, this lets you st the
beginning frequency to 1 Hz, 10 Hz, 100 Hz, or

1000 Hz.

FREQUENCY FINE _

This lets you make small changes in the current
operator's frequency With this control, the maximum
available increase in frequenggy isjust under the next
available "Coarse' setting (1.99 times "F COARSE").

DETUNE . .
Detuneislike a"super fine" frequency adjustment for
each operator. Y ou can shift the frequency over a
range of -7 to +7. Mild detuning can enrich the
harmonic structure and more dosdy simulate the
imperfect nature of aredl acoutic instrument. Maxi-
mum detuning between carriers can be used to cause
"beating” within avoiceto help smultate chorusing
or multiple instrument effects.

EG

In EDIT mode, this pair of Envelope Generator but-
tons activatethe[DATA ENTRY] section s it can be
used to program or edit the envelopes of individua
operators in avoice. 4 parameters are programmable
with each button, and the range of adjustment is from
the minimum of 0 to a maximum of 99 (100 geps).

EG

RATE LEVEL
21 k(|22 L

RANGE PITCH
FOOT CONTROL

RATE
Pressing this button 4 successve times gives you
acoessto programming the 4 ratesin the EG.

LEVEL
Pressing this button 4 successive times gives you
accessto programming the 4 levelsinthe EG.

KEYBOARD LEVEL SCALING

In EDIT mode, these 3 buttons each activate the
[DATA ENTRY] section s0 it can be used to program or
edit individual operators 0 their output levels change as
{)gu play up and down the keyboard. Each operator can

programmed to have any of 4 curves on either Sde
of an adjustable break point. The scding can be used to
make the tone and/or volume change as you move to
different octaves, for more reditic acoustic instrument

simulations. Extreme settings can dso be used for "split

keyboad" effects.
KEYBOARD LEVEL SCALING
BREAK
POINT CURVE DEPTH

23 M|(24 n|125 o

AMPLITUDE  EG BIAS

RANGE
BREATH CON

BREAK POINT

Theleve can be scaed up or down differently on
either side of the Break Point in the curve. You can
et thisbreak point from 1-1/3 octaves below the
lowest key on the keyboard (A -1) to 2 octaves above
the highest note on the keyboard.

CURVE

Pressing this button successive times gives you ac-
0ess to programmi ggghe_scalln curve for the left or
right side of the break point. Either curve may then
be st to any of four characteristics. negative linear,
negative exFonenti al, positive exponential, positive
linear. The linear curves will giveyou a more exag-
gerated boost or cut in level at any given depth set-
ting asyou play up and down thekeyboard, where as
the exponential curvestend to give more natural
sounding scaling.

DEPTH
Pressing this button successive times gives you ac-
0ess to programming the depth of the selected left or
right curve. At aminimum setting (0), thereisno
scaling, and you can increase or decrease the level
up to amaximum of 9. To increase the level, there
has to be some "headroom,” some operator outpult,
level available for increase. For example, if the OP-
ERATOR QOUTPUT LEVEL is st a 90, and a positive
(+?1_curve. is set, the grestest curve depth that can be
achieved is 9. This is because 90 + 9 = 99, and 99
is the maximum possible output level. While the
curve depth can be st to a value greater than 9.
therewill be no more effect than it it wereset at 9; if
iou want more boogt as you move up or down the
E}Iboard, then you'll have to set the Operator Out-
put Level at a lower value o that more "headroom"
Is available for the scaling to boog the level to the
maximum of 99. For your reference, a-L1N curve st
%o adepth of 99 produces a roll-off of 22 dB per oc-
ave.



KEYBOARD RATE SCALING

In EDIT mode, this button activatesthe[DATA EN-
TRY] section 90 its controls can be used to program or
edit each operator 0 its envelope rates become faster as
you move up the keyboard. The minimum setting (0)
produces no scaling, s rates RI, R2, R3 and R4 arethe
same on &l keys, whereas the maximum setting (7)
SEeeds up the rates more and more as you move from
the lowest to the highest notes. The sceling is useful for
simulating the natural scaling of envelope rates that
characterizes many acoudtic Instruments.

KEYBOARD
RATE
SCALING

26 P

PITCH
TROL

OPERATOR

In EDIT mode, thispair of buttons activate the [DATA
ENTRY] section 0 its controls can be used to change
the output level of each of the 6 operators.

OPERATOR
QUTPUT KEY VELOCITY
LEVEL SENSITIVITY

27 ali28 R

AMPLITUDE EG BIAS

OUTPUT LEVEL

This button gives you "direct" programming access to
setting the output level of each operator from no

out uth))l_to maximum (99). Remember that the
[OPERATOR ON- OFF| buttons only have an effect
while you are programmi nﬁ avoice 9 if you want to
keep an operator turned off when you store a voice
(because you don't need its effect), then you have to
s its output level to zero. The scaling is such that
half the numerical value (i.e. 50 instead of 99)
produces much less than half the audible volume.

KEY VELOCITY SENSITIVITY

This button |ets you program the velocity "touch”
sengitivity of each operator S0 that the faster you
press a key the greater the output level. This function
Interactswith the[OUTPUT LEVEL] function 0
that, if ¥ou st amaximum [KEY VELOCITY SEN-
SITIVITY] of 7, and then press a key very dowly
there will be virtualy no output from the operator;

press that key fast, and you'll get the maximum
output level you have st with [OUTPUT LEVEL]. If
the operetor is a carrier, this function causesthe
notes to be louder when you play faster, whereas if
the operator is a modulator, the'timbre changes as
you play faster. Thisis the parameter that determines
why some preset voices have touch sensitivity and
others do not.

PITCH EG

In EDIT mode, this pair of buttons activate the [DATA
ENTRY] section 0 its controls can be used to change a
Specid envelope generator that dters the frequency of
each note Kou play. The Pitch EG affects al 6 operators

ualy. The "shape" of the envelope follows the same
rules as the individual operators level envelopes, with
four rates and four "levels’, although the levels actually
refer to frequency excursions, The Pitch EG can be used
for automatic pitch bending effects, including the dight
pitch changesthat occur with plucked strings. However,
the 8 octave range of this feature permits al sorts of
goecid effects to be achieved.

PITCH EG

RATE LEVEL

29 s|(30 T

PITCH

RANGE
AFTER TOUCH

RATE
Pressing this button 4 successve times gives you
accessto programming the 4 ratesin the EG.

LEVEL

Pressing this button 4 successve times gives you
acoess t0 programming the 4 "levels’ in the EG. If
you don't want any pitch bend, then al 4 levels
should be programmed to avalue of 50. When you
 aleve below 50, the pitch decreases Sa zero value
is down 4 octaves from the note you play), and when
you s it above 50, the pitch increases (@ 99 value is
up 4 octaves). The [PITCH] wheel can further add 1
octave above or below this "automatic* pitch bend.

KEY TRANSPOSE
In EDIT mode, thisbutton DOESNOT RELY ON THE
LDATA ENTRY] section. Instead, it activetes the key-
oard S0 it can be used to transpose the pitch of the
entire voice. The "norma"” pitch of the keyboard is st

0 that middle C (C3) is 262 Hz. When you press [KEY
TRANSPOSE], the first key you then press becomes
the pitch which is produced when you play middle C
(you won't hear anything until you play a subsequent
note). The transposition range is greet enough that mid-
die C can be st to sound the pitch of any note for 2
octaves up or down.

TRANSPOSE

31 v

AMPLITUDE

VOICE NAME
[n EDIT mode, thisbutton DOESNOT RELY ON THE

[DATA ENTRY] section either. Instead, it convertsthe

EDIT/COMPARE] button to the (CHARACTER] but-
ton 0 you can enter up to 10 letters, numbers, spaces
or punctuation marks to name a voice. Once you've
pressd [VOICE NAME], you hold down the [CHAR-
ACTER] button and then press each character you wish
to enter (indicated by the reversed dark brown type in
the right corner of most buttons?{ A flashing "cursor"
shows you the position of the character you are about to
enter, and you can move the cursor without entering a
character by pressing the [<] and [>] buttons. You can
"write" new-characters on t%) of Brgvlous names, or
erae a name by using the [CHARACTER] and
[SPACE] buttons.

OICE
NAME

32 v

EG BIAS

Function Control Parameters
(light brown labels)

MASTER TUNE ADJ

In FUNCTION mode, thisbutton activatesthe[DATA
ENTRY] dlider 20 it can be used to tune the overall
pitch of the keyboard plus or minus 75 cents. (The [-1]
and (+1] DATA ENTRY buttons are not used in this
cae because the tuning adjustment is already very fine.)
Larger ﬁl tch shifts can be programmed into a voice by
using the [KEY TRANSPOSE] button or by resetting
the frequencies of &l operaors.

OPERATOR ON
1

1 1

MASTER
TUNE ADJ




POLY/MONO . _

In FUNCTION mode, thisbutton activatesthe [DATA
ENTRY] section 0 its controls can set the keyboard to
play palyphonically (up to 16 notes simultaneously) or
monophonically (one note at atime).

OFF/EG_COPY
2

2 2

POLY/MONO

PITCH BEND o .
In FUNCTION mode, this pair of buttons activate the
[DATA ENTRY] section 0 its controls can program the
range and "smoothness' of the [PITCH] wheel. If the
gﬁNGE is st to zero, the [PITCH] whed will have no
ect.

3 4
3 3|4 4

AANGE STEP
FITCH BEND

RANGE
This lets you program the maximum amount of pitch
bend from no effect (0) to plus or minus an octave
(12 semitones). The numbers in the programming
display indicate how many semitones the wheel Can
change the pitch in each direction. The [RANGE]
may only be adjusted when the [STEP] is s to zero.
If STI_EPYisaI 1 or higher, the [RANGE] is automati-
ly fixed at 12 semitones. Remember that a zero
setting turnsoff the pitch bend.

STEP

This permits you to set the sze of the increments by
which the wheel changes the pitch. A setting of zero
(0) will cause perfectly smooth pitch bending. Each
unit above zero represents the number of semitones
by which the pitch will "jump" asyou movethe
wheel. The maximum setting of 12, for example, will
cause the wheel to change the pitch in asingle,
loctavejump.

PORTAMENTO

In FUNCTION mode, these 3 buttons activate the
[DATA ENTRY] section s its controls can be used to
st portamento (glide) and glissando (stepped glide)
effects, and to control certain sustain characteristics of
the keyboard. Theparticular effectsavailablewill

change, (il)%)endi ng on whether the DX7 isin Poly or
Mono mode.

5 6 ALGORITHM

5 5|6 6|7 7
GLISSANDO  TIME

MODE
PORTAMENTO

MODE

When the keyboard is in Mono mode, this lets you
Sect "FINGERED PORTA" or "FULL TIME PORTA"
functions. Fingered Portamento is a glide that occurs
only when .){ou hold one key down and then press
another while holding the first. Full Time Portamento
gives you the glide from one note to the next even
when you release one key before pressing the next.

When the keyboard isin Poly mode, this lets you
Hect "SUSKEY PFOLLOW" or "SUSKEY P
RETAIN". InSustain-Kgy Pitch Follow mode, if you
play a note or chord and then play another note or
chord, the sustain from the origina note/chord glides
to the pitch of the most recently played note/chord.
In Sustain-Key Pitch Retain mode, the pitch of the
new note or chord %ld& from that original pitch(es)
V\ﬂthgut disturbing the sustain of the origina note or
chord.

GLISSANDO . .
When the Glissando feature is turned ON, the glide
in pitch occurs in discrete steps. This effect is best
heard with a dower rate and when two widely sepa
rated notes are played one after the other. When
Glissando is turned OFF then normal Portamento
(continuous glide) is available.

TIME

This sts the time of the Portamento or Glissando
effect. A setting of O produces no effect, while a s&t-
ting of 99 produces the longest (dowest) pitch
changes. This is contrary to the operation of most DX7
rate controls whose fastest setting is 9. Y ou don't
have to change the Time to zero to turn the effect off.
Instead, once an effect is selected, it can dso be
turned On and Off by %ch;ﬁin an FC-4 or FC-5 foot
pedal into the PORTA TOjack on therear pandl;
stepping on the peda then turns ON the portamento.

NOTE: For [MIDI] information, See page 55.

EDIT RECALL
This button activetesthe DATA ENTRY [YES| and

[NOl1 buttons 0 they can be used to recall a voice that
ou had been editing in the event you inadvertently
eave the editing mode and sdect another voice to play
To "recapture’ or recdl the edited voice, press [FUNC-
TION], then [EDIT RECALL], then answer [YES to the
two display prompts "Edit Recdl?" and "Are Y ou Sure?'

LFO

WAVE
9 9
EDIT RECALL

VOICE INIT

The Voice Initialize button letsyou create a neutral
dtarting 80| nt for programming anew voice. After you
et VOICE INIT from the FUNCTION mode by press-
ing the button and then answering [YES] to the two
display prompts, the DX7 sets itself to the EDIT mode. A
neutral “voice" then exists with no modulation, algo-
rithm 1, operator 1 output level at 99 and all others off,
"gquare” envelopes, and all frequency ratiosat 100,

SPEED
10 o

VOICE INIT

CART FORM

NOTE: Since the format of a RAM cartridge used for
other purposes, such as DX1 performance memories,
will vary" fromthat of a cartridge used for voice memo-
ries, make sure you observe the following procedure
when storing or saving DX7 internal voicesinto such a
cartridge.

The Cartridge Format button letsyou "initialize" all
the voicesin aRAM cartridge much like KOU initialized
the single voice in the edit buffer using the [VOICE
INIT] button. It islikeacartridge "eraser." To usethis
function you first have turn off the hardware memory
protect switch on the canrldge, then turn off the soft-
ware [MEMORY PROTECT-CARTRIDGE] function
onthe DX7. Then press[CART FORM] and answer

YES] to the two di?Iayed rompts. THINK BEFORE

OUDOTHIS; IF THERE WERE ANY VOICESYOU
WANTED ON THAT CARTRIDGE, THEY WILL BE
GONE FOREVER. (You can load one or more cartridge
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voices into the DX7 internal memory and then format if
yqéj like.) Y ou cannot format a ROM (factory preset) car-
tridge.

DELAY

n A

BATTERY CHECK .

In function mode, this button causes the display to
show the voltage level of the battery which preserves
the DX7 internal voice and programming memories
when power is turned off. The acceptable range is 2.3 to
35 volts. If the battery is below 2.2 volts, contact your
Yamaha dedler to arrange for replacement; thisisNOT a
do-it-yoursdlf repair.

14 o

BATTERY
CHECK

CARTRIDGE

This pair of buttons sets the DX7 to transfer afull 32
voices between the internal and the cartridge memory
Before voices can be transferred TO a cartridge or TO
the DX7, the corresponding (MEMORY PROTECT)
features must be turned off. (Individual voices can be
transferred by first using the Play mode to "pick" the
voice, then pressing the [STORE] button and whatever
Voice Sdector you likefrom 1 to 32)

MOD _SENSITIVITY

PITCH AMPLITUDE
15 /|16 F
SAVE LOAD

CARTRIOGE

SAVE

Pressing this button in FUNCTION mode storesall 32
internal memoriesto aRAM cartridge. Y ou have an
opportunity to cancel the command by answering
[NO] to either dlsplayed_Prompt; otherwise any
voices in the cartridge will be erased when the tran-
ter occurs. The display shows "Under Writing" for 20
seoonds while the voices are being "written” to the
cartridge.

LOAD
Pressing this button in FUNCTION mode |oads 32

RAM or ROM cartridge voicesinto the DX7 internal
memories. Again, you have to answer [YES twice
before the voices are loaded (which erases any exigt-
ing voices in the internal memories). The actual
transfer occurs instantaneously

MODULATION

The bottom row of 16 Function buttons is used to set
the Modulation available from 4 control sources: the
MODULATION WHEEL, FOOT CONTROL, BREATH
CONTROL and key AFTER TOUCH. Sincethe4 groups
areidentica in nature, well cover the buttonsjust once.
Pressing any of these buttons activates the [DATA EN-
TRY] section 30 you can program different settings.

NOTE: ifthe Amplitude or EG Biasisturned On, witha
low Range setting, certain voices may be inaudible or
nearly so dueto their high modulation sensitivity.

OSCILLATOR
MODE/ FREQUENCY FREQUENCY
SYNC COARSE _ FINE DETUNE
17 cl|18 119 11120 s
RANGE PITCH AMPLITUDE _EG BIAS
MODULATION WHEEL

RANGE

This lets you program the amount of modulation
from none (0) to a maximum value (99). Bear in

mind, however, that the Pitch and Amplitude modu-
lation "range” may be zero (off) even if this control is
st at 99 unless the particular voice being played
includes some modulation sensitivity. Since sensitivity
differs between voices, the identical Range setting
may produce different results with different voices.

PITCH
This letsyou turn On LFO modulation of the voice's
pitchforvibrato-likeeffects.

AMPLITUDE

This letsyou turn On LFO modulation of the ampli-
tude (level) of those individual operatorswithin a
voice that are programmed to be sensitive to it. The
effect may therefore be tremolo-like, or wah-like
depending on whether a carrier or modulator is
being modulated.

EG BIAS
This letsyou directly control the operator output

level with the corresponding modulation control
(Foot, Breath, etc.). In thiscase, the LFO isnot in-
volved. Again, thiswill produce changes in brilliance
or volume or "wah" %ao_endmg on the amplitude
sensitivity programmed into each operator in the
voice.

Voice Cartridge socket _ .

This socket accepts the ROM cartridges which each
hold 64 pre-programmed voices (two are suP]leed with
the DX7§), ortheRAM cartridges which each hold 32
user-programmed voices A protective door automati-
caly swings away when acartridge is inserted. The
cartridges have a dot in their end connector, and the
socket has a keyway 90 that the cartridges can only be
inserted fully when properly oriented. It a cartridge does
not seet properly turn it around and try again. DO NOT
FORCE acartridge into place.

Power Switch

This rear panel switch turns power on, permitting
the DX7 to be played and/or programmed. The inter-
nal voices are preserved even when power is turned
off, 0 long as the internal battery can deliver at least
2.3 volts (which can be verified by selecting the
FUNCTION/Battery Check mode).




Keyboard

_ Thisis a61-key keyboard which has initial (veloc-
ity) and after (pressure) sensitivity, although these
parameters must be ;%rogrammed into the voice in
order to be usesble. The keyboard has 16-note poly-
phonic capability or can be switched to monophonic
mode. The overall keyboard pitch produced can be
dtered +75 centsus n%the aster Tune Adjust
parameter in FUNCTION mode, and the pitch of a
particular voice can be transposed over a4 octave
range using the Key Transpose parameter in EDIT
mode. Each voice dso may have an inherently
higher or lower pitch dependln%on the frequency
sett)| ngs of componentswithin the voice (the Opera-
tors).

M odulation Whed . _

The Modulation wheel permitsyou to introduce LFO
modulation of pitch and/or amplitude and/or EG bias
as you move the wheel away from you. The range and
nature of the effect obtained depends on severd factors

(1) how the Modulation Wheel
arameters are set in #0014,
UNCTION mode, and (2) ——

whether the voice has modu-
| ation sensitivity programmed
intoit; if either | aceltor Iﬁ

not s&t appropriately the
whesl qu?i) have no effect.

Pitch Bend Whed
The Pitch Bend whed permits you to shift the key-
board pitch up and down;
the randge of this shift
depends on how far the
wheel is deflected from
the spring-return center
ogition, and on the
UNCTIONmode[PITCH
BEND RANGE] setting,
with a maximum range of
lus or minus one octave.
he smoothness depends on
the [PITCH BEND STEF|
Setting.

Headphone & Breath Controller Jacks

The Headphone jack lets you listen without an exter-
nal amplifier/speaker sysem by plu%%;m% in amost an
pair of mono or stereo headphones that has a standar
1/4" (6.3 mm) diameter phone plug. The Breath Con-
troller jack accepts the miniature stereo phone plug from
aYamaha BC-1 Bregth Controller, which may be used to
introduce LFO modulation or EG hias into most voices
depending upon how the FUNCTION mode Breath
Control parameters are s&t, and on whether modulation
sensitivity is programmed Into the voice. #If they are not
st appropriately the BC-1 will have no effect.)

b Breath controller
{BC1)

i
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SETUP

NOTE: Do not turn power On until all other connections
have been made.

Audio Output

The DX7 hasabuilt in headphone amplifier, 0
stereo headphones may be plugged into the front
ga.nell jack. However, the instrument does not have a

uilt in power amplifier, and thus requires an exter-
nal amplifier/speaker sysem. The OUTPUT jack is
suitable for connection to any unbalanced, low line
level input. This includes the |288t of the seif-pow-
ered er systems, and the 600 ohm or higher
impedance line inputs of any Yamaha mixer. Remem-
ber (hat the audio output level not only depends on
the VOLUME setting, but aso on the Sdected voice,
the playing Syle, and the position of the foot control
ifitisplugged intothe VOLUME jack.

Use a single conductor shielded cable with a standard
14" (6.3 mm) tip/deeve phone plug. Coiled guitar
cords are not recommended since they typically degrade
the high frequency response more than a straight cord.

Y AN P T
Qj]—;a—. ; \ ’-l__—[b)
\
0. . <

San%ard quitar cord, 20 feet maximum recommended
length.

WHT (BLACK)/H1
SHIELD/GND

The low impedance XLR inputs of Y amaha mixers
may be used with an adaptor ceble or a "direct box," &
(ta_xplalned in the technica notes a the end of this s
ion.

External Foot Controller Jacks .

There are 4 phone jacks designed for use with exter-
na foot controls. The VOLUME and MODULATION
jacks each accept a'Yamaha FC-3A foot pedd, which has
atip/ring/sleeve (dereo type) phone plug. The PORTA-
MENTO and SUSTAIN jacks each acoept a Y amaha FC-4
or FC5 foot switch, which has a tip/deave phone plug.
None of these jacks needs to be used for normal opera-
tion of the DX77, but if the foot controllers are used, be

sure you plug in the proper type of controller. The picto-
rid cﬁagrams on the rear panei)e should make this clear.

Breath Controller _
The optional Yamaha BC-1 Breath Controller isa
pressure transducer that is designed for use with this
gynthesizer. Its miniature tip/ring/seeve phone plug

%xs into the BREATH CONT. jack on the front of the
X7, DO NOT plug anything dse into thisjack.

MIDI Connectors .

These multi-pin DIN connectors are for the Musical
Instrument Digital Interface sysem (MIDI), a standard
adopted by severd leading synthesizer manufactur-
es MIDI dlows the DX7 to remotely control (or be
controlled by) other keyboards, sequencers and com-
puter interfaces. See the "MIDI" section of this man-
ual for additional information.

AC Power _

Plug the DX7 power cord into any 120 volt, 50 or 60
Hz grounded LS—prong) AC receptacle. It draws 40 watts
maximum. When usmgI the DX7 with an amplifier or
mixer that has an unbalanced input, it is a good idea to
plug both units into the same AC receptacle box or the
same "leg’ of the AC sarvice. This will reduce the
chanceor hum.

After dl connections have been made, turn down the
mixer or amplifier volume &s a precaution. Then turn
ON the POWER switch located at the rear of the instru-
ment (on the rlqht Side viewed from the keyboard). The
display panel will look like the illustration here for a few
seconds, and will then change to display the mode
vﬂuch had been engaged before the wes lagt turned
off.

a8 *  YAMAHADX7 *
I |* SYNTHESIZER *

Ingtallation of Music Rack
The music rack which comes with the DX7 fits into
two sockets on the rear panel (see diagram).

{(FC40rFC-5)

Foot switch

(portamento)  (sustain)

Foot switch Foot controlier Foot controller Mixer
{modulation)

- {volume} Speaker system with

built-in amplifier



Additional Technical Installation Notes

When connecting the DX7 to an amplifier or mixer, a
maximum unbalanced cable length of 20 feet will
reduce susceptibility to hum, noise, and high frequency
losses if alonger cable is needed, utilize a™direct box'
which uses atransformer or amplifiers to convert the
output to a balanced line, and then run 2- conductor
shielded cable with XLR-3 or 1/4" Tip/Ring/Sleeve
hone plugs to a balanced input on the mixer or ampli-

iey.

If the cable length is under 20 feet, but the mixer or
amplifier input requiresan XL R connector, adirect box
mak/ not be necessary; a simple adaptor ceble will often
do thejob, 0 long as complex grounding problems
don't cause excessve hum. To adapt the phone jack
OUTPUT of theDX7toan XLRinput, first check the
manual on the other equipment to see which pin of its
XLRisthe"hot" or "sgnd" pin. In'Y amahaequipment,

pin 2is"hot." Cut the phone plug off one end of a stand-

ard guitar-type cable, and connect the center conductor
to XLR's "hot" pin. Then wire the shield to the other two
pinsof the XLR; if hum isa problem, cut the shield
connectiontopin 1 of the XLR.

~

. WHT (REDYHI .

T LAY 2%

i1 BLACK/LOW HE RN DILRY
3 SHIELO/GND

Phone-to-XLR adaptor cable.

W )=

The nomina output level is-20 dBm (77.5 mV),
athough the actual level depends on the voice, the
VOLUME setting, and how many notes are being played
a once. The OUTPUT jack will drive low impedance
(600 ohmz)gr higher impedance inputs. Maximum out-
put may be congaerably higher; since power amﬁllflers'
nominal input levels are those levels that drive the
amplifier to maximum power, an amplifier reted a 0
dBm or +4 dBm input level may be well matched to
the DX7 output. Mixerswith adjustableinput sensitivity
may have to be st anywhere from -20 to +4 dBm
nominal, depending on the sdected voice, the playing
dyle, and the DX7 VOLUME setting. o

Asiis the case with any electric or electronic instru-
ment, the AC power receptacle should be checked for
correct voltage and polarity. To find out what to do about
operation with power mains that do not meet these
$)euf|cat|ons contact a Yamaha deder or authorized

amaha DX sarvice center.
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PLAYING THE FACTORY PRESET VOICES

Playing thelnternal Voices .

1 If the DX7 happensto be on, turn it off. Then turn it
back on while observing the display window. This
will let you s the initial displays we are about to
describe: (In the future, you won't have to turn off the
instrument just to change modesi When you first turn
on the DX7, the LCD display will briefly show:

YAMAHA DX7
SYNTHESIZER *

88. |.

The number 8 may or may not appear in the LED
voice number dISp|E_i?/; in any cas, after afew s
onds, the d|$PI ay will change. However, we don't

[

know what it will show when it changes.

29999979779977?
2797

---------------

NOTE: A voice number will be shown in the RED
window, but its number will depend on the voice that
was last selected before the DX7 was turned off; we
have used question marks even though an actual
number will appear. Smilarly we placed question
marks in the LCD display because we don't know
what will show in that window... it could be an inter-
nal (INT) voice name, a cartridge (CRT) voice name,
or afunction; again, it depends on that which was
last used before power was turned off. In order that
you canexplorethe internal voices and find out for
yourself what they are, do the following:

2. If you are using an amplifier/speaker sysem with the
DX7, make sure that system is turned on and its
volume controls are s appropriately Whether you're

us n7q an externa amplifier/speaker system, or the

DX headphone jack and a pair of héadphones, be

sure to st the DX7 VOLUME control 0 thereis some

output; mid scdle is a good starting point.

Z
>
x

[T

MIN,

3 Enter the PLAY mode b prnt%the[M EMORY

SELECT-INTERNAL] button, then sdect the #1
interna memory by pressing the [1] button.

OPERATOR ON
MEMORY SELECT !
INTERNAL 1 1
- MASTER
TUNE ADJ
Pressthis... Then... Pressthis

The display will change to show the new voice

1 INTERNAL VOICE

There won't be question marks. However, the 32
internal memories may have been |oaded with any of
the 4 factory preset banks, something you or another
musician left in memory or something the dealer
placed there duri gfg checkout of your Instrument prior
to delivery Therefore, we don't know what voice
name will appear. The LCD display "INT 1" isredly
redundant here; it tellsyou that internal voice 1 is
Sdected, which you can read from the top line of the
LCD window and the red LED voice number display
(Later, when you are editing voices, the "INTERNAL
VOICE" and "INT 1" areswill have different labels,
and the red LED display will become an important
reminder of the voice you have sdected)

4. Play the keyboard, and explore this voice. In fact,

explore al the voices in the internal memories. You
can do this by simply pressing sdlector buttons [1]
through [32]. You don't have to press [MEMORY
SELECT- INTERNAL] eschtime.

NOTE Don't worry if%/ou.try to play a chord and the
kg(board acts monophonically rather than polyphoni-
cally This simply means the synthesizer is in mono-
phonic mode, and the change to pol {p.honlc mode is
described in the following section of this manual.
AVOID FRUSTRATION Although weencourageyou to
explore all of the DX7 features on your own, please
try not to jump ahead and press buttons other than
voice selectors 1 to 32 at thistime. Thiscan placethe
DX7in a different operating mode so try to resist.
There's nothing wrong with pressing any buttons—
you can't damage the instrument — buf if you do go
off on your own, these instructions may no longer
make Sense. You may think something is wrong with
the instrument, and to get back to anything recognize-
ableyou will have to start all over again. Bear with
these step by step instructionsthe first few times, and
then after you really know what the controls do, you
can go ahead and have fun.

Playing the Cartridge Voices

1 Locatethe cartridge labeled "DX7 VOICE ROM" on
the top, with a large numeral "3' on one Sde of the
cartri gie. Siide the switch on that cartridge upward
(away Trom the connector) to gain access to the 32
voices in bank A. These are labeled "Master Group”.

2. Insert the cartridge into the dot near the right side of
the ke%board, orienting it 0 its switch faces away
from the keyboard.

3. SHedt the cartridge voice cdled "BRASSHORNS',
which isin location#A-5 of the DX7 VOICE ROM #3
catridge. Do this b% CE’)rn the [MEMORY

SELECT-CARTRIDGE] button and then the [9
button.
5
CARTRIDGE 5 5
MODE
PORTAMENTO
Pressthis..  Then pressthis

The display will change to show the new voice

5 CARTRIDGE VOICE
CRT 5 BRASSHORNS




some ROMs may hav ;
tion, or may have a different voice altogether. Refer to
the notes which are packaged with the ROMSs.

NOTE Yamaha reserves the right to continue to refine

and update factorﬁ preset voices, For thisreason,
ave this voice in a different loca-

4. Play the keyboard, and explore this voice.
Observe the change in the sound when you
press the key gently and when you hit it hard
(not all voices have this touch sensitivity pro-
grammed into them). Y ou'll probably want to
pI?/ dl thevoicesin Bank A of this ROM car-
tridge. You can do this by pressing seector but-
tons [1] througE [32& Tyou don't have to press
[MEMORY SELECT-CARTRIDGE] each
time.

NOTE At this point, the voice may not sound
"fight" or some of the features of the synthesizer
ma?; not appear to work. This s likely to be due
to the settings of the FUNCTION controls, as
explained in the following section. WHAT
YOU'VEHEARD SOFARMAYBE DRAMATI-
CALLY CHANGED BY MOVING JUST A FEW
CONTROLS Thisis demonstrated in the next sec-
tion of the manual.

5. If you want to explore the "Keyboard & Plucked
Group" voicesthat are ored in Bank B of this
cartridge, dide the switch on the cartridge down
to "B" pogition, and again press the voice sdlector
buttons(gl] tgs{% The same procedures apply
to the "Orchestral & Percussive Group” voicesin
Bank A, and the"Complex & Effects Group"
voéces in Bank B of the DX7 VOICE ROM #2 car-
tridge.

FUNCTION MODE:

SETTING OVERALL PERFORMANCE PARAMETERS

IMPORTANT NOTE .
In order to growde meaningful examples as we explain
the various buttons and functions on the DX7, we will
refer to %ecmc pre-programmed voices that are pro-
vided in the "MASTER RO#JP", which isfoundin bank
A of the DX7 VOICE ROM #3 cartridge that comes with
the instrument. (These procedures are virtualy the same
for the internal voices, but since we don't know what
particular voices are loaded in the instrument, we are
using a known s&t of voices for now. Then our exam-
ples should match what your instrument actually does)
Some control functions have no effect unless the voice
with which they are used is dready programmed to be
sengitive to the control.

To pla/ the voice we are using in this portion of the
manua as an example, you will need to s the DX7 to
sdect the cartridge voice caled "ELEC PIANO 1" (Elec-
tric Piano 1), which isin location A-8 of the DX7 VOICE
ROM #3 cartridge. From the previous instuctions well
assume that cartrld?e is ingaled, the [MEMORY
SELECT- CARTR DGI(E); button has drma/ been
pressed and the top line of the LCD display already indi-
cates "CARTRIDGE VOICE" (if not, do o now). There-
fore you should only have to press the [§ button.

FEEDBACK
Pressthis 18 8

The display will change to show the voice

8 CARTRIDGE VOICE
CRT 8 ELEC PIANOC 1

NOTE There is no "right way" or "wrong waﬁ/“ to
approach programming of the DX7, although some
methods may be rather inefficient. Thischapter ispro-
vided to familiarize you with the use of some of the
programming functions. If something isn't perfectly clear
toyou at first, don't spend too much time on it; it will
eventually make sense as you play the instrument and
become familiar with its basic features and functions. We
suggest you re-read these ingtructions after _you've gained
a certain degree of confidence with the DX7.

[DATA ENTRY] 15
A dider and two buttons t the |eft sde of the control
pand are marked [DATA ENTRY]. This group of con-
trols is used for adjusting the settings of dmogt al the
programmable levels and modes. Moving the slider
down and up may turn one item OFF and ON, st
another for alevel of from 0 to 7, and st still another
for aleve or rate of from 0 to 99, and 0 on. For now,
just remember that [DATA ENTRY] is an assignable
ﬂroup of controls that you use to change whatever you
ave sdected with other controls on the DX7.

DATA ENTRY

NO YES

LT

OFF ON

Whatever EDIT mode or FUNCTION mode program-
ming parameter value happens to be displayed may sud-
denly "jump" to a different value & soon as the [DATA
ENTRY] dide control is operated, or it may change
gradudly, depending on the specific value and the posi-
tion of the dider. Think of the dider as having a scde
(from bottom to top) of 0-3, 0-7, 0-12,0-99 or OFF-ON,
de%pending on the function. If the dider is positioned at a
different point on its relative scde than the value dis
played in'the LCD window, then as soon &s the dlider is
moved &t dll, the displayed value will jump to the dlider-
postion value. In most cases, the two buttons next to
the dider will increment or decrement the displayed
vaueby 1 unit, with no "jump.” The last sdlected FUNC-
TION parameter can be adjusted whilein the PLAY
mode.

[FUNCTION]

There are 3 main modes of operation: PLAY mode,
EDIT mode and FUNCTION mode. The parameters
which cen be adjusted in FUNCTION mode are those
that affect the overal sound, no matter which voice you
sdlect (provided, in some cases that the voice itself is
programmed to accept the function control). Thisin-
cludes such parameters as the tuning of the keyboard,
whether or not the portamento is active and how it
works, and the effects of the modulation wheel, foot
control, breath control, and the pressure sensitivity of
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the keys(After Touch). Veocity sensitivity isNOT st in
this mode; it is programmed into individual voices

ALL THE PERFORMANCE PARAMETERS AFFECTED
BY FUNCTION MODE ARE MARKED IN BROWN on
the control panel. The Edit Recall and Voice Initidize
functions are dso marked in brown, as are the Cartridge
Store/Load and Battery Check functions, even though
these items do not affect the sound of dl the voices they
are acoessble from FUNCTION mode.

1 In order to examine and/or change the various per-
formance parameters, you first have to press the
brown [FUNCTION] hutton.

FUNCTION
SPACE

Press this

And you will see this

8 FUNCTION CONTROL
292297977977297777

gThe message on the second tine of the display could be
ne of many It doesn't matter now.)

The red LED diplay will continue to indicate the
sdected voice number (%8), and you can il play that
voice, but the LCD display will change to indicate that
the FUNCTION mode has been sdected. Aswith
voice sdection, the particular FUNCTION that appears
in the LCD display will be the last one sdected, 0 we
don't know exactly what that is _

2. Press the [MASTER TUNE] button. This sets the
[DATA E TRYE)Osélrder 2 it can adjust the overall
pitch of the keyboard.

OPERATOR ON
1

Pressthis [1 1

MASTER
TUNE ADJ

Thedisplay will now look likethis

8 FUNCTION CONTROL
MASTER TUNE ADJ

3. While playing a note or chord, move the[DATA
ENTRY] dider up and down. The pitch will move
with the dider because you have slected MASTER
TUNE mode.

DATA ENTRY

Movedlider up to
raise the pitch,

-0r-

Move it down to
lower the pitch

=
(=

YES

-1 -lle1 -

OFF ON

4. Thetwo buttons next to the (DATA ENTRYLsJider
normally serve as "fing" adjustments to do the same
thing the dider does as a "coarsg’ adjusment. In this
particular cese, however, the dider by itsdf is enough
to tune the instrument since it is aready é)rogrammed
to have fine resolution in MASTER TUNE mode. Tune
the DX7 to A = 440 Hz (dider approximately cen-

tered).

NOTE: Thisfunction is primarily for tuningthe synthe-
sizer to other instruments. By limiting the adjustment
to anarrow range (+ 75 cents), we make it easier to
tune precisely with the slider. However, sinceeach
voice can, itself, be programmed to a unique pitch...
or can be easily transposed (as explained elsewhere),
there isreally no limit to the actual pitch you can
create when you press a given key

POLY/MONO o

~ The DX7 is a polyphonic instrument le of play-
ing 16 notes simultaneously This means that while you
ae playing additional notes, up to 16 of them can s
tain & one time. As soon as dl 16 notes have been
played, the DX7 will drop thefirst of the 16 notes when
the next one is played. Sometimes, however, you may
wish to have the instrument act as a monophonic (single
note) synthesizer... for example, when you're playing a
lead line. When FUNCTION mode is sdected, pressng
the[MONO/POLY] button setsthe DATA ENTRY con-
trols 0 you can make the choice.

1 Pressthe [POLY/MONQ] button. This s#s the LDATA
ENTRY] dider and buttons 0 they can toggle back

and forth between polyphonic and monophonic
modes.

OFF/EG _COPY
2

Pressthis {2 2

POLY/MONO

Thedisplay will now look like this

g FUNCTION CONTROL
POLY MODE

unless MONO mode had last been selected in which
case the bottom line will indicate "MONO MODE".

2. If it isnot dready in MONO mode, s the instrument
to that mode by press ng the L>] button (or by pushing
the dider to the top) and see how the keyboard
reacts. Observe that if you hold down one key then
hit a higher or lower note, you will hear the mogt
recent key you press. Theresafter, the keyboard is set
correspondingly to high or low note priority until you
relleeste dl keys Thereis no "fixed" low or high note
priority.

YES

Press |, -
this
CON
Andsee {FUNCTION CONTROL

ths  IMONO MODE

3. Experiment with moving the [DATA ENTRY] dlider
up and down. Notice the display toggle between
"MONO MODE" (slider upz] and "POLY MODE" (dlider
down). Now try pressing the adjacent [<] and [>
buttons. Notice they do the same thing a moving the
dider down (<) and up $>). Thisrelationship istrue
for mogt programming functions.

4. S the instrument to POLY mode by pressing the [<]
button or by pulling the dlider to the bottom. See how
the keyboard reacts. Observe that you can pl
chords, and if you hold one key pressing another



does not cancel the original note. Leave the instru-
ment set to POLY mode for the time being.

NO

Press - -
this
OFF
Andsee - |FUNCTION CONTROL
" POLY MODE

PITCH BEND RANGE & STEP _

The PITCH bend wheel located at the far left Sde of
the keyboard can be used to "bend" notes or chords,
provided the Pitch Bend Range is s to some non-zero
value. The wheel is spring-loaded to return to center
from either direction. o

The maximum pitch bend range is adjustable from 0
(no pitch bend) to a a much as 12 semitones in either
direction (plus or minus an octave). Additionally the
PITCH wheel can be programmed for asmooth, contin-
uous bend, or the change can occur in "st%S' of agze
you st (from 0 to 12 semitones). The RANGE adjust-
ment works only when the step size is set to 0; when
discrete steﬁs are slected, the maximum range is 1

tht

octave, with the step size determining the highest and
lowest pitch actually available.

3 4

3 3|14 4

RAANGE STEP

PITCH BEND

1 Pressthe [PITCH BEND-STEP] button first. This sets
the[DATA ENTRY] dider and buttons so they can
adjust the size of the steg;that will be produced when
you operate the PITCH bend wheel. Try it — move
the[DATA ENTRY] dlider (or pressthe adjacent [<]
I%T(Tj > bﬁgg)ns) — then play anote and move the

wheel.

Since the RANGE function works only when the step
Szeiszero (continuousglide), movethe [DATA
ENTRY] dider, or instead press the adjacent [-1] but-
ton a many times as may be necessary to obtain a
step size of zero.

2
o

HTHHTHTHH

OFF

Then use either of these

When the DX7 is & for apitch bend step sze of
zero, the display should look like this:

8

FUNCTION CONTROL

PBENDSTEP = O

2. Pressthe [PITCH BEND-RANGE] button and move
the [DATA ENTRY] dider up and down to get differ-

ent range values displa/ed in the window.
and use the
When you've experimented, leave the system

or chor

TCH whedl to try each setting.

maximum 12 semitone pitch bend range. (As soon &s
ou SHlect a [STEP] Sze other than zero, the
{RANGE] is automatically reset to 12 semitones)

Press
1 this

3 3

RANGE
PITCH BEND

DATA ENTRY

YES

+1 -

HITHTHHTH

ON
Then use either of these

When the DX7 isset for a pitch bend rang?_e of ﬁ! usor
minusan octave, thedisplay should lookTikethis:

8

FUNCTION CONTROL
P BEND RANGE= 12

ay anote

3. Noticethat if you hold akey and hold the PITCH
whedl a agiven position, moving the [DATA
ENTRY] dider will not have an effect. You haveto
release the wheel first and then play to hear the effect
of the new pitch bend range setti n%. (This "set-then-
teg" rather than "set-while-testing” Tunction character-
izes many of the DX7 programming controls.)

4. Go back and experiment with different step Szes by
pressing [PITCH BEND-STEP] and moving the
dider and/or pressing the [+1] and [-1] buttons. The
bend was continuous with the step size at 0. A step
Szeof 1 enablesyou to hear each semitone asyou
move the wheel, and, &t the other extreme, a st
Szeof 12 meansyou'll hear the note or chord "jump"
afull octave

Any step Szeabove 0 setsthe rangeto 12, but pe-
cific sep 9zes affectsthe maximum available range; it
may not aways be as much as plus or minus an
octave. For examEIe, if éou choose a step size of 5
geps, and move the PITCH wheel dlightly you'll get a
jump up or down of 5 semitones. Full deflection of
thewheel from its resting position will cause the pitch
to jump up or down atotd of 10 semitones... and
that'sit. A range of 6 Seps, however, would allow for
an octave of pitch "bend” In 2 increments.

sfora poRTAMENTO FUNCTIONS

NOTES

Several related functionsaregrouped under the
FUNCTION heading "PORTAMENTO." The actual
effects obtained will depend upon more than the
PORTAMENTO settings.

What you hear will change when the synthesizer is
settoPOLYor MONOmode. Weinitiallyexplorethe
PORTAMENTO and GLISSANDO effects in POLY
mode since that is the mode to which we have.
already set the DX7.

Specific effects also change based on the inherent
sustain programmed into a given voice, and whether
or not you use the SUSTAIN foot pedal. We recom-
mend that ¥ou have the FC-4 or FC-5 foot switch
plugged into the rear panel SUSTAI Ngackm order to
fully benefit fromtheseinstructions. Ifafootswitchis
not plugged into the PORTAMENTOjack, then the
portamento will be ON.

17



PORTAMENTO & GLISSANDO IN POLY MODE

Sudain:; Key Pitch Retain

1 Press[PORTAMENTO TIME] and use thed[DATA_
ENTRY] controls to st atime of 80, as indicated in
the LCD window. (If the TIME is st & or near zero,
there will be no discernable portamento or glissando
effect, rq?ardless of what you do with the other POR-
TAMENTO functions. Higher valuesthan 80 are OK,
but will take more of your time than necessary when
exploring these functions.)

ALGORITHM
Press this |7 7
TIME

DATA ENTRY

Then adjust this
dider ortheadja-
centbuttons

NO YES

-1 -fje1 -

OFF ON

Until the display looks like this

8 FUNCTION CONTROL
PORTA TIME=80

2. Now press [GLISSANDO] to s whether the Glis-
sando is turned on or not; the display will indicate

one of twomodes ,"GLISSAND O=ON"or "GLISSAN-
DO =OF" For now let's make sureit off , which

meansthe DX 7 isin PORTAMENTO rather than
GLISSANDO mode.

6
Press this |6 6

GLISSANDO

DATA ENTRY

Then, if necessary, movethe
dlider down or pressthisbut-
on sothed%l%g ndicates
"GLISSANDO=COFF"

HTTTHTETTT

Thedisplay should ook likethis

g FUNCTION CONTROL
GLISSANDO = OFF

3. Now press [PORTAMENTO-MODE] to see which of
two possible modes is engaged; the dqu))[Jw will indi-
caeaither "SUSKEY PFOLLOW" or "SUSKEY P

RETAIN." Lets makesureit issst to "SUSKEY P
RETAIN." s

5

Press this 5

MODE
PORTAMENTO

DATA ENTRY

Then, if necessary, movethe

dlider down or pressthisbut-

ton sothed Iz%ylnglcates
SUSKEY P RETAIN

HETTHTTHT

OFF

The display should look like this

8 FUNCTION CONTROL
SUS-KEY P RETAIN

4. Now play severd notes, one after the other, while-
steppi nl%;.on the SUSTAIN pedal. Play abass chord,
then a high note. Observe that the pitch glides from
the previously played note(s) to the next note(s), but
the sustain of the earlier notes remains at their origi-
nal pitch. Experiment with this effect.

Sugain: Key Pitch Follow _

Assuming you have just completed the previous
ingtructions, the DX7 isin "SUSTAIN: KEY PITCH
RETAIN" mode, with SUSTAIN modeengaged (i.e, GLIS
SANDOturned off), andamoderate PORTAMENTO
timeof 80. Now let'sexplore "SUSTAIN: KEY PITCH
FOLLOW" mode.

1 Sincethe DX7isdr in PORTAMENTO mode,
pressthe[>] DATA ENTRY button or push up the
dlider to st the DX7 to SUSTAIN-KEY PITCH FOL-
LOW mode.

DATA ENTRY

Push up thedlider or pressthis
button so the display Indicates
"USKEY P FOLLOW!

YES

-1 -

ON

Thedisplay shouldlook likethis

8 FUNCTION CONTROL
SUS-KEY P FOLLOW

2. Now play saverd widely spaced notes or chords, one
after the other, while stepping on the SUSTAIN pedal.
Observe that the pitch again glides from the previ-
oudy OPlatyed note(S) to the next note(s), but the sus-
tain of the earlier notes dso moves up to the latest

noteor chord played (FOLLOWS) instead of RETAIN-

ING theorigina pitch.



Glissando (K ey Pitch Retain & Key Pitch Follow)

Glissando issimilar to the Portamento effectsyou just
explored, with this exception; the pitch glidein Porta:
mento is continuous, whereas in Glissando it moves up
or down in 1/2 step increments. Glissando workswith
cither the"Follow" or "Retain” functions.

1. Press[PORTAMENTO/GLISSANDQ], and then
pressthe DATA ENTRY [ON] buttonto placethe
Instrument in glissando mode.

6

Press this |6 6

GLISSANDO

DATA ENTRY

Then move thedlider up or
Pr thls,,buttonsothed&l,ay
naicates "GLISSANDO=

YES

HITHTE T

-1 -

CN
The display should look like this

FUNCTION CONTROL
GLISSANDO=0N

2. Again play severa widel faoed notes or chords
wﬁilestpepa%i ng ontheSU%{I' IN pedd. Observe how
the pitch moves to the most recent note(s) in /2 step

increments. The can be changed by ;[)r ng
Pl\IOTRRT\,(A]MENTO- IME] and adjusting [DATA

3. Theinstrument istill in "FOLLOW" mode, 0the
Rlllssando effect cancelsthe sustain of previous notes.
ow trX the effect in "RETAIN" mode by IE)rng
LPORT MENTO-MODE] and the DATA ENTRY [<]
utton.

PORTAMENTO & GLISSANDO IN MONO MODE
When the DX7 is placed in MONO mode rather than

POLY mode, theavailableportamento/glissandoeffects

change somewhat. When you press[PORTAMENTO

MOD ,\Xrou nolonger haveachoiceof "RETAIN" or
"FOLLOW" functions; instead, you can choose between
"FINGERED PORTA" and "FULL TIME PORTA" (where

"PORTA" refersto portamento or glissando); Thee differ-

ences are explained below.

Fingered Portamento (and Glissando)

1 It1sOK to leave the Portamento Time at 80, but for
now, let's turn off glissando by pressing [GLIS:
SANDQ] and thenthe DATA ENTRY button.

2. &t the DX7 to MONO mode by pressing [POLY/
MONOQ] andthentheDATA ENTRY [>? button.

OFF/EG_COPY
2

Press this, ... |12 2

POLY/MONO

Then [YES
pr ess 1 -
this

ON

Andsee |FUNCTION CONTROL
this MONO MODE

3 Hedt the Fingered Portamento mode by pressin
PORTAMENTO-MODE] and then the DATA ENTRY

<] button.
5

Press this, . . . S 5

MODE
PORTAMENTO

Then NO

press ~1 -

this
OFF

Andsee |FUNCTION CONTROL

this FINGERED PORTA

4. Obsarve that if you hold down one key, then pressa
saoond key that is a higher or lower note, you will
hear the pitch from the original note move to the new
pitch. If you then rdease the first key the pitch Says

a the new one, whereas if you continue holding the
first key and release the second key, the pitch glides
back to the origind. _ _

5. Now play severd notes in sucoession, releasing one
before prla?/m the nest. Notice that thereis no porta-
mento. THISEXPLAINS "FINGERED PORTA" MODE:
you only get portamento when one key is pressed
whileanother isstill being held down. _

6. Y ou can obtain a"Fingered Glissando” effect inmuch
the same way (with stepped pitch shift instead of a
continuous glide); just press (GLISSANDO) and then
the DATA ENTRY [ON] button.

Full Time Portamento (and Gli$ando?
1 1tisOK toleavethe[PORTAMENTO TIME] at 80,
athough interesting effects can be obtained & lower

values, too. Leave the keyboard in MONO mode, with
lissando turned off.

2. Sect the full time portamento mode b
PORTAMENTO-MODE] and then the
>| button.

ressing
TA ENTRY

]

Press this, ... |D 5

MODE
PORTAMENTO

YES

Then
press -l -
this ‘g

aAndse |FUNCTION CONTROL
tis |FULL TIME PORTA

3. The portamento will work the same asin FINGERED
PORTA mode if you hold akey and thenpressa
second key However, if you now play severd notes in
succession, releasing one before playing the next,

oull find the portamento remains active. THIS

XPLAINS "FULL TIME PORTA" MODE; you always
get portamento. even if one key isrel before the
next one is pressed down.

NOTE Ifafoot switchispl u%ged into the Portmento
jack, itwill havenoeffect inthe FINGERED PORTA
mode. InFULL TIME PORTA mode, thefoot switch
can be used to turn the effect on and off.

19



4. Y ou can obtain a"Full Time Glissando” effect in much
the same way (with stepped pitch shift insteed of a
continuous ||dFe?; just press FGLISSANDO] and then
the DATA ENT YaLONﬁ) button.

5. Enough work — take afun bresk! Now that you've
been exposed to some of the FUNCTION control
features, try using them with other voices You can
et an]y voice by pressing either [MEMORY
SELECT-INTERNAL] or FM EMORY SELECT-
CARTRIDGE] and then any voice sdlector button
from 1 to 32 Once you've SHected a voice, press
LIEU NCTI ONFL to eprerl ment with the Master Tuning,

ly/Mono, Pitch Bend and Portamento functions.
When gou've.flmshed experimenting, sdect the "E.
PIANO 1" voiceagain.

NOTE The following modes should be reset asindica-
ted so that the rest of the instructions in this section
can be accomﬁ)_l ished without confusion fromany
ortamento, glissando, or pitch bend effects. Press
ﬁ:UNCTIO ,then: _
. Returnto polyﬂhonlc mode by pressing [POLY/
MONO} andthen([<]. _
B. Turn of %@ando mode, if engaged, by pressing
GLISSANDO] and [OFF]. .

C. & the portamento time to zero by Br ng [POR-
TAMENTOTIME] and pullingthe[DATA
ENTRY] dider down s the display indicates
"PORTATIME=0". .

D. It doesnt make any difference which portamento
wafodte is st Snce, with the time a zero, there is no

ect.

MIDI
MIDI isan acronymfor Musical Instrument Digita

Interface. The MIDI connectors on the back of the DX7
permit 16 channels of digital information to be shared
with other synthesizers, sequencers, and computer con-
trollers. MIDI permits two or more synthesizers to be
played from one keyboard, as well &s remote-controlled
voice sdection and even remote-controlled voicing
within theDX saries Voice sdlector button [8), the

MI Dllrbutton, actualy sdects multiple functions in the

UNCTION mode when it is presssd successve times.
When the display shows "MIDI CH ?' I%lou useethe[<]
and [>] to sdect any of the 16 MIDI channels for recalv-
ing information: onIP/_ChanneI 1 is needed to remotely
program or play multiple synthesizers (the other chan-
nels are resarved for sequencers, computer interface and
& yet undetermined future uses). Pressing the [MIDI]

button zﬁ;a'n shows either "SYS INFO AVAIL" or "SYS
INFO UNAVAIL", depending on how you pressthe

[YEs% andl—JC,)\Q} buttons.
"SYS INFO AVAIL" enablesyou to program other
devices connected by MIDI cable — to send ev
parameter for one voice or dl 32 interna voices from
the Magter to the Save, and you can a0 sdect and play
voiceson the Save(s). To send al 32 voicesto another
DX7 (or 20 of them to a DX9), once "SYS INFO AVAIL" is
displayed, press the MIDI button j78] again and, when
the display asks "MIDI TRANSIT?" press the [YES] but-
ton Smemc_)ry rotect must be OFF in the other synthe-
Szer). Individual voices or parts of voices can dso be
transferred. If K/ou & the instrument s it displays "SYS
INFO UNAVAIL," thenyou can change programs (select
different voices) and play the Save from the Magter, but
you cannot transfer voice parameters from one instru-
ment to the other.

FEEDBACK

s

EDIT RECALL

This function is used as an "emergency backup” to
recall avoice that wes "log" while it was being edited or
created from scratch. Plesse do not press this button
right now; if you already have, éus_tl_?ress NOQJ or an-
other FUNCTION button, like[BATT CHECK]. This
button's operation is described in the "FUNCTION
Mode" portion of the "gumk Basc Features' section of
this manual. See page 9.

LFO

WAVE
9 9
EDIT RECALL

VOICE INTT (Initialize)

This function is used to create a new voice "from
soretch," and press ntht is the first step of an alternative
method of entering the EDIT mode. Plesse do not press
this button rl%ht now; if you dready have, the dISR@/
shows"VOICE INIT?'; press[NO] or any other FUNC-
TION button to cance the mode. This button's operation
is described in the "FUNCTION mode" portion of the
;chk Basic Features' section of this manual. See page

SPEED
10 o

VOICE NIT

CARTRIDGE FORMAT . .

Voice sdector button Hl] saves a goecid purpose in
the FUNCTION mode. Pressing this button sdects the
cartridgeFORM (format) function. Formattingerasesall
thevoicesina RAM cartridge. Don't experiment with
this feature unless you're willing to loose the voices on
theRAM. Instead, read thedescriptionin the"FUNC-
TION mode" portion of the "Quick Basc Fegtures' s
tion of this manual. See paged.

OELAY

n A

BATTERY CHECK _ _
The battery backuR g@en/es_ the internal RAM voice
memories when the AC power is turned off. The normal
batteryvoltagerangesfrom2.3to35volts. |fthebattery
voltage istoo low, the synthesizer will operate normally
but %gy voices in the internal memories may be logt or
dtered when power isturned off. Therefore, it is advis-
able to check the battery voltage prior to turning off the
instrument and, if it islow, be sure the internal voices
are sved on acartridge. (Refer to E&ge 49 for instruc-
tions on storing your voicesin the RAM cartridges.)

Pressthe [BATTERY CHECK] button and examine
the voltage. If it isbelow 2.2 volts, the battery must
be replaced; if it is over 3.6 volts, something'may be
wrong with the DX7.
SYNC
Press this |14 o

BATTERY
CHECK

And see this

8 FUNCTION CONTROL
BATTERY VOLT ="7?.?

Thevoltage should be between 2.3and 3.5

CAUTION The battery isalong-life Lithium
type, and when itisexhausted (below 2.2
volts) it must be replaced by your Yamaha
dealer. Be sureyou save any internal voice on



a RAM cartridge before submitting the instru-
ment for a new battery or repair. See page 49
for Cartridge Save and Load descriptions and
directions. Please do not try to change the
battere)éyourself : expensivedamagethatisnot
covered by your Warranty may result.

MODULATION WHEEL
FOOT CONTROL
BREATH CONTROL
AFTER TOUCH

OSCILLATOR

MODL/ FREQUENGY FREQUENCY

SYNC COARSE  FINE DETUNE
7 a([18 4|19 11|20 J
RANGE PITCH AMPLITUDE _€G BIAS

MOBULATION WHEEL

G KEYBOARD LEVEL SCALING
BREAK
HATE LEVEL POINT CURVE

21 k|22 1|23 M{(24 N

AMPLITUDE EG BIAS

RANGE PITCH
FOOT CONTROL

KEYBOARD QPERATOR
RATE oUTPUT KEYVELOCITY
BEPTH SCALING LEVEL SENSITIVITY

25 0| |26 P27 o{l28 R

AMPLITUDE EG BIAS

HANGE PITCH
BREATH CONTROL

PIICHEG

KEY VOICE
RATL LEVEL TRANSPOSE NAME
29 sl130 T[|31 u|[32 v

HANGE
AFTEH TOUCH

PITCH AMPLITUDE _EG BIAS

When we arrange these four groups of FUNCTION
controls above one another on this page (for the Modu-
|lation Wheel, Foot Control, Breath Control and After
Touch), you can s the groups are essentially identical.

There are three main components of a voice to which
LFO modulation can beapcflled: to the PITCH, to the
AMPLITUDE, or to the EG (envel ope generator) BIAS.

(Actually each operator or "sub-component” of a voice
may or may not be internally programmed to be sens-
tive to these modulation sources) The fourth button,
RANGE, letsyou st the maximum amount of modula-
tion that can be applied to each of the adjacent three
VOiCe components.

The only difference between the four groups of four
FUNCTION controls is the means you use to control the
LFO modulation. It can be introduced:

A) when you move the modulation wheel a the left of

the keyboard,

B) when you tilt an FC-3A foot controller plugged into

the MODULATION jack,

C) when you blow into the BC-1 breath controller

plugged into the BREATH CONT jack, or .

D) when you press hard on a key (or keys) to activate

the after touch sensors within the keyboard.

Because the four groufs of modulation controls dl
operate similarly we will concentrate primarily on just
one modulation source: the MODULATION WHEEL.

First, make sureall modulation is OFF
NOTE While you may not be using a given source of
modulation, it can till affect the voice I its FUNC-
TION control parameters are inappropriately set.
SOME SETTINGSCOULD RESULTINLITTLE ORNO
AUDIBLE OUTPUTFROM THE SYNTHESZER.
Therefore, to smplify the operation as we go through
the following explanations, we first instruct you to turn
off all the modulation sources except the MODULA-
TION WHEEL. Later when you actually play the
msstr:ument, you can turn on the modulation as you
wish.
L If the instrument is not still in FUNCTION mode
%Jgkler line of the LCD display showing "FUNCTION
TROL), press the [FUNCTION] button. Then
press [MODULATION WHEEL-PITCH] and see
whether the modulation is on.
FREQUENCY
COARSE

8 H

=

Press this

PITCH
WHEEL

And see this FUNCTION CONTROL
WHEEL PITCH=???

(The???will either be"OFF" or "ON")

2. For now, the object isto turn off all modulation. yil

Therefore, if the disple%/ shows "WHEEL
PTCH=0ON", ue[DATA ENTRY] toturnif off.

DATA ENTRY

T

Moredlider downor pressthis
Egﬁon to turn off themodula-

Z
(8]

LT

-1 -

OFF

FUNCTION CONTROL
WHEEL PITCH=0FF

And see this

3 Repeat seps 1 and 2 above, but instead of pressing
[rMODULATION WHEEL PITCH], press[MODULA-
ION WHEEL- AMPLITUDE] and then [MODULA-
TION WHEEL-EG BIAS]. In each instance, use
[_DATA ENTRY] asrequired to turn OFF the modula-
ion.
FREQUENCY
FINE DETUNE

Now press each of these 19 11|20 J
AMPLITUDE  EG BIAS

NO

Andpressthisifn ry to
ensufe all the moddaton
sources are turned off

-1 -

CFF

4. Now repeat steps 1 through 3 above for the Pitch,

Amplitude and EG Bias functions of the FOOT CON-
TROL, BREATH CONTROL, and AFTER TOUCH
groups, in each case. makesurethe LCD display
Indicates the function is OFF or dse use (DATA EN-
TRY] toturnit off.

NOTE It is not necessary to press the [RANGE] but-
tons to s the range for any of these modulation
sources because the range has no effect when the
modulation is turned off.
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5. Play the keyboard and then move the MODULATION
WHEEL toward "MAX". Notice it does not change the
sound; that's because you just turned OFF the Whed's

effect.

St this wheel
at maximum

NOTE You will now be asked to turn on the MODU-
LATION WHEEL effects and see how they can be
used to alter the sound of different voices.

Selectivcﬁl/P/ turn ON and try the modulation
1 Press[h ODULATION WHEEL-PITCH] and then
pressthe DATA ENTRY [ON] button to activate the
pitch modulation effect.
FREQUENCY
COARSE

Press this |18 H

PITCH
DATA ENTRY

Then move slider up or press
this button to turn on the
modulation

YES

+ 1 -

ON

FUNCTION CONTROL
WHEEL PITCH= ON

And see this

2. Play the keyboard and operate the MODULATION
WHEEL.

AT THISPOINT YOU MAY ORMAY NOT HEARTHE
PITCH CHANGE IN A VIBRATO-LIKE FASHION.
THERE REMAIN SEVERAL VARIABLES WHICH WE
HAVENOT YET DISCUSSED. Theamount of pitch

modulation achieved with the wheel will depend not
only on the setting of the whee! itsdlf, but o on the
st Range, and on the Pitch Modulation Senstivity of
individual voices

3 S the MODULATION Whed at maximum Snotch in

the wheel toward the back of the instrument). Then
press [MODULATION WHEEL-RANGE] and use
the [DATA ENTRY] dider to st different values from
0 (no modulation) to 9 (maximum modulation) while
m%ymg the keyboard. IFYOU DON'T HEAR THE

DULATION, BE SURE YOU'RE HOLDING DOWN
THE KEYS FOR AT LEAST A FEW SECONDS.

OSCILLATOR

MODE/
SYNC

7 G

RANGE
MODULATION WHEEL

-l

Press this

And set this wheel to take
advantage of the maximum set
modulation

Then move this dlider up to
achieve the maximum possible
range of modulation

LTHTTTT

~ |[FUNCTION CONTROL
Andseethis WasHEEL RANGE =99

IMPORTANT NOTE At thispoint it isgtill possiblethat
you won't hear any pitch modulation, even when the
wheel is at maximum and the [MODULATION
WHEEL-RANGE] is s to 9. This is because the
voice itsdf must first have been programmed to be
sensitive to pitch modulation.

4. 1f you don't hear pitch modulation with the "WHEEL

PITCH= ON", theWheel at MAX, and the"WHEEL
RANGE= 99", |eave these controls set, and try other
voices. Other voices may be programmed to be sens-
tive to pitch modulation.

From this 80i nt’SEOU can acoess other voices by press
ing[MEMORY SELECT-INTERNAL] or[MEMORY
SELECT-CARTRIDGE]. Then press each voice sHec-
tor button, I£l|'-l through [32, and move the MODULA-
TION WHEEL back and forth to test these voices.
When you find avoice that sounds interesting with
the pitch modulation, again press the [FUNCTION]
button and try moving the [DATA ENTRY] dlider to
change the modulation RANGE 0 you can hear how
the wheel works at other than maximum available
range.

5. Now that you've explored the Modulation Wheel

IPI TCH modulation, try applying AMPLITUDE modu-
ation.

To work without confus n? two types of modulation,
you'll want to turn ON only one effect at atime.
Therefore first turn OFF Pitch modulation by pressing
[MODULATION WHEEL-PITCH] and then DATA
ENTRY [OFF]OThen turn ON AmEIitude modul ation
byJJrng[M DULATION WHEEL-AMPLITUDE]
and DATA ENTRY [ON].

NOTE Applying AMPLITUDE modulation makes
individual operators (voice sub-components) louder
and softer, which can affect the volume or the tone or
both, depending on the particular voice's internal
structure. Once again, the voice must be programmed
to be sensitive to the type of modulation. The voice we
have been using as an example, "E.PIANO 1 " issensi-
tive to pitch modulation, but not to amplitude modula-
tion, so the wheel will not have any effect on the voice
with only amplitude modulation turned on. Try the
other voices to find one which is sensitive to amplitude
r?]odulation; a saxophone voice would be a likely
choice.

6. In asimilar fashion to step 5 above, turn OFF the

[MODULATION WHEEL-AMPLITUDE] and turn
ON the[MODULATION WHEEL - EG BIAS]. The
EG hias does not utilize LFO modulation, but instead
it varies the amplitude of any envelopes whose Modu-
|ation Sensitivity is programmed to avalue greater
than zero. Asaresult, you can usethe MODULATION
Wheel (or any modulation controller such as the



Breath Controller or Foot Controller) to turn notes up

and down within the existing envelopes, provided

you are dso pl |n? the notes on the keyboard. The

more EG hias, the [ess amplitude is present when you

Blay a note; the level incresses when you add EG hias
y advancing the Wheel.

7. When you've experimented with [MODULATION

WHEEL-EG BIAS), turn it OFF, and try each of the 3
pes of modulation with the other sources (Foot
ontrol, Breath control and After Touch).
Each of the above sources of modulation can be pro-
grammed to function differently, so thisis not neces:
sarily a redundant system. For example, you might
use the after touch fo add pitch modulation, the mod-
ulation whee! to add amplitude modulation, and the
breath controller to alter EG bias ﬁ)l owi nfg notes,
provided you first hold down the key(s)) for agiven
voice.

8. After you've explored all the modulation functions,
we recommend that you go through them and st
them in away that will be useful asyou work
through other sections of this manual. Therefore,
please set the modulation as follows.

FUNCTION
CONTROLLER RANGE PITCH  |AMPLITUDE| EG BIAS
MODULATION WHEEL 50 ON OFF OFF
FOOT CONTROL 5) ON OFF OFF
BREATH CONTROL 50 ON OFF OFF
AFTER TOUCH 50 ON OFF OFF

(These settingsare not jdeal for all voices. If, for in-
stance. you'replaying the voice called " SAX - BC1", you
will want to turn ONthe Breath Controller EG bias, and
perhaps set Usrangeto 99.)

HOW THE DX7 CREATES SOUNDS

Operators . o .

he Yamaha DX Series FM digital synthesizers use
pure tones (sine waves) that interact to create dl the
overtones needed for any voice. Each sine wave oscilla:
tor has its own envelope generator. The combination of
the two is caled an "operdor.”

IN llN

"o Qsc
+
EG.

ouT

MWy

Sine Wave

Thﬁ rlmara}/ functional circuit inthe DX7 iscomprised
of the digital INE WAVE OSCILLATOR plus a digital
ENVEL PEG,ENERATORthmuItTl;())Ielnputsandj ust
oneoutput. Thisiscalledan OPERATOR.

If you could look inside an operator (which isH']ust a
digital circuit), you might sse a block structure that looks
likethis:

QOperator

Pitch
frequency data
Output
Modulation data
B i
The frequency data and _? Envelope data

modulation data are
combined here

Carriers Modulatorsand FM

The DX7 has 6 operators. When the output of one
operator is connected to the input of another, modula-
tion occurs. Harmonics are generated — up to awhole
spectrum of frequencies that are the equivalent of a
triangle wave or a sawtooth or a square wave, etc. — dl
froma pair of sine waves. Additionally, operaor's sine
wave outputs can be mixed together. The two processes,
mixing and modulating (whereby the sine waves inter-
act and produce complex sounds), are called FM synthe-
gs

IN N
L1
~ 93¢ | operaror 2
(OP2)
E',G - Thr!;; operator
ouTt Sthe
Sine Wave OQutpyt ~ Modulutor” -
{pure tone) {see niext page)
IN IN
I
~ 0%¢ OPERATOR 1
EG. (OPD) This operator
ouT isthe
Fundamental & Carrivr
Harmonics. (see next page)
(complex tone)

fo audio output

When theoutput of one OPERATOR is" patched" to the
Input of another Operator, theresult isacomplex wave-
form. Thisis the essence of FM SYNTHESIS.

FM TONE GENERATION
Modulator

f\/\/ {modulater signal)

Carrier

/-\/\/ (sound 1o be modulated)

FM sound (modulated sound)

Close camier/modulator
freguency ratio results
in FM sound,



24 Algorithms

Different arrangements of operators are known as
"dgorithms" An &gorithm is something like a "patch”
on a modular synthesizer; it defines the way the opera-
tors are interconnected, only instead of us n% patch
cords, the DX synthesizers digitally switch the operators
to make up the various algorithms. The DX7 letSyou
sdect among 32 different algorithms. Referring to the
diagrams on the top panel of the synthesizer, the small
boxes numbered 1-6 are the operators, and each "map"
pf operators (numbered 1-32) is an agorithm:

ALGORITHM #1
Algorithm 1 has 2 carriersand 4 modulators

stack of

3 modulators
& 1 carrier
—
oPé6 L
-
stack of OP5 modulators
1 modulator
& I carrier
modulator | OP2 OP4
carrier | op1 op3 | carrier

ouT

Agiven arrangement of ?PElRAT, RSiscalled an Al -
GORITHM. Theavailable Algorithmsare numbereg.
[llustrated here 1s Algorithm*1, which happensto have
2paralle STACKS onewith 2 operators, and the other
with 4 operators.

The rdelationship between algorithms and the
oun
By changing the relative frequencies of each operator,

you can change not only the fundamental pitch of the
note, but aso the frequencies present in the note's har-
monic structure, Thus, the timbre of the voice can be
ﬁreu_sely controlled. In addition, because each operator

as its own envelope, the harmonic structure of a note

can be programmed to change over time, just esa
plucked string changes its overtones as the note decays
Depending on the sdected algorithm, operators can
be dacked up verticdly ("saries connected”), arranged
side by side ("paralel connected") or both. In the vertical
arrangement, when the output of one operator is con-
nected to the input of the next, the result is modulation
— the essnce of FM synthedis. By convention, we cdll
the operator & the bottom of a verticl stack the "car-
rier”, and any operators that are above and which feed
its input are known as "modulators” By increasing the
output level of the modulators) going into a given the
carier, you increase the number of harmonics present,
-‘?étfﬂ?g,'{{'% the bandwidth of the voice (making it more
rilliant™).

The bottom e%per ator of a
gtack is called a CARRIER.
Any operators which are
connected to the carrier's

MODULATOR | or2

n inputs are called MODULA-
AoV
CARRIER | op1 Ut you ﬁear Its effect by'

T listening to the carrier's
out altered (modulated) outpu.
J A %I ven operator can be

glther a carrier or a modu-
|ator; the only differenceis

how It1s"connected” Ina
givenalgorithm.

Most algorithms have multiple carriers and modula-
tors. In one algorithm a given operator may be a carier,
while in the next algorithm it may be a modulator —
the only difference IS how it is connected. In algorithm
#5, for example, there are 3 vertical stacks connected in
paralel, and each sack has a single modulator con-
nected to a single carrier. Thus algorithm 5 has an equal
number of carriers and modulators §3 of each). In con-
trast, dl 6 operators in algorithm #32 are carriers... there
are no modulators, while In agorithm #16 there are 5
modulatorsand just 1 carrier. _

Asyou move from agorithm #32 to #1, there is a
gregter potentia for increased harmonic complexity due
to the structure of the algorithm. However, the algorithm
alone does not determine the sound. The actual nature

of the sound you achieve is highly dependent upon the
frequencies and levels you ﬁro ram into the operators
(modulators and carriers). The 32 gorithms available in
the DX7 were sdected because they offer a broad spec-

trum of useful programming possibilities

. ALGORITHM #5
Algorithm#5 has 3 carriersand 3 modulators
—
modulators | or2 oP4 oP6 | A
carriers | op1 OP3 oP5
| 1
L

ALGORITHM #6
Algorithm#16 has 1 carrier and 5 modulators.

oP4 oP6 | A&
modulators
orP2 OP3 oPs

carrier | OP1

out

+

. ALGORITHM #32
Algorithm#32 has 6 carriers and no modulators.

OP1

]

oP2 oP3 oP4 OP5 obs

[

I 1 I ]

I




The results of using different frequency ratios, aswell
as different algorithms, are shown graphically in the
accompanying illustration. In the left column, you see
the resulting waveforms created by 1:1,2:1 and 31
frequency ratios when a modulator is Stacked atop a
carrier — for example, operators 1 and 2 in Algorithm 5
or 16. In the right column you e the resulting wave-
forms from these same 3 frequency ratios when the two
operators are Sde-by-sde, both serving as carriers
there is no frequency modulation, but instead there is
additive synthesis. . _

Still more variations can be achieved by changing the

relative output levels between operators, the greater the
level of the modulator, the more harmonics are present.

Feedback isavailable in every algorithm

Notice that ever)ﬁ algorithm includes one FEEDBACK
path. The feedback is usualy "wrapped around" a single
operator, with a few exceptions noted below. The feed-
back returns a portion of the operators output back to
an additiongl input on the same operator (except in
agorithms "4 & "6, where the feedback is returned to
the top modulator on the "sack”. In effect, the operator
is modulating itself when feedback is used. While the

Frequency ratio of modulator to carrier equals 2:1
+1 4 orP1
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(Mudulator and camier combinations)
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feedback paths are part of every agorithm, feedback is
not used in every voice: an editing function permits the
amount of feedback to be s&t to any of 8 values from
none (0) to @ maximum (7).

Often, the only difference between two algorithms is
the locgtion of the feedback loop. This is true with algo-
rithms "3 and "4, and with agorithms "5 and "6, as
illustrated. If you were to switch between either of the
two agorithms in a pair with the feedback level at 0,
there would be no difference in the sound, whereas
with the feedback at a higher setting, the sound could
differ significantly.
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If FEEDBACK isat 0, these two algorithms become
identical
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Enveopes and Enveope Generators

Consider what happens when you play a note. The
volume goes up to some value, then eventualy falls to
nothing, with some sort of reasonably well defined pat-
tern that is characteristic of the particular instrument.
For example, alow note on a pipe organ starts dowly
when you press a key due to the time the column of air
takes to build up in the long pipe, and the note takes a
while to die away as the column of air collgpses in the
pipe. In contrast, a note played on awood block starts
quickly asthe mallet strikes the block, and dies quickly
& the'block stops resonating. The overal pattern of the
volume when you play a note — how loud the note
becomes at _an&/ instant, and how long it takes to change
in level — is known as the "volume envelope" Organs
and wood blocks have very different envelopes With
some unusua "synthesizer” voices, a note may not end
a zero volume, 0 the next note won't dtart & zero
volume. In some cases, notes can start a maximum,
then go to zero when you press akey then come back
to maximum level when you release the key; These are
exceptions to the rule, and such notes still have enve-
lopes, even if they are inverted.

Similarly, changes in timbre occur from the onset of a
note to the time It dies away; these changes can aso be
defined by an envelope.

In the DX7, each of the 6 operators can be pro-
grammed with its own envelope. Generaly speaking, if
an operator actsasacarrier in agil]ven agorithm, its
envelope controls the volume of the note. If an adgo-
rithm acts as a modulator, its envelope controls the
timbre. (Thisis auseful conceptual model, although
somewhat of an over simplification.) _

lllustrated here is a copy of the en_veIoPe diagram near
the upper right corner of the synthesizer front panel. We
have a few additional notes of explanation. The illustra-
tion isan ad to visualizing the DX7 envelope settings as
you program or edit avoice. There are actually trillions
of IEgble envelopes you can define with these EGs

. enveIoEe %enerator in the DX7 permits you to
st 4 different LEVELS and to st 4 specific RATES a
which the envelope moves from each level to the next.
We use the term "levd" rather than "volume" or "tonal
value' because the envelope of the operator you're
adjusting could affect the volume or timbre depending
on the operator's locetion within the algorithm. .

LEVEL 1 (L1) istheleve to which the operator begins
moving as soon &s you press down the key The opera-
tor may reach L1 dmog instantaneoudly, or it may take

EG/PITCH EG
L
R2
a R1
& 2 A3
- R4
L4 L L4
KEY ON KEYIOFF
TIME
¢ The time during ——»
. which a key is .
The instant you held down The instant you
press a key release a key
AV Sine vave
Operator
Numerical
value

e

PITCH

MOD.

[
f_\ Envelope data

over a half a minute to reach LEVEL 1, depending on

thesetting of RATE 1 (R1). ,
NOTE Ifyou are familiar with analog synthesizers that
have Attack-Decay-Sustain-Rel ease envel ope genera-
tors (ADSREGS), %ou may recognize the line defined
_l% R1 and L1 asthe "attack" portion of the envelope.

ere are parallels between a conventional ADSR EGs

and the DX7's EGs. However the DX7 envelopes are
much more flexible than ADSR types because the DX7
offers 8 precisely programmable arametersﬁRl, L1,
R2,L2. R3,L3, R4, L4?|nstead of4(A-D-SR). I1'snot
really important for you to understand ADSR enve-
lopes when you're programming the DX7, but ifyou
already do and are curious about the comparison, see
the envelope discussion in the Advanced Program:-
ming Notes section of this manual.

When the operator reaches LEVEL 1, it doesn't &t
there. Instead it immediately begins moving toward the
next level in the envelope, LEVEL 2, and it movesto
LEVEL 2 a RATE 2 Rzi
~ The change from LEVEL 1 to LEVEL 2 can be an
increase in level, or a decrease in level, depending on
the values you have chosen for these points in the enve-
lope. If, for example, you s&t LEVEL 1 at the mid point,
and LEVEL 2 & maximum, when you play a note, the
level of the operator will increaseto LEVEL 1 and con-
tinue increasing to LEVEL 2. If RATE 1 and RATE 2 are
similar, you won't hear two distinct envelope segments.
Instead there will be one smoothly increasing sound.
Suppose, however, that RATE 1 and RATE 2 are quite
different — sy RATE 1 isdow and RATE 2 isfadt. In
that case, you'll hear adistinct "knee" as the sound
dowly reeches LEVEL 1 and then jumpsto LEVEL 2 at
the faster rate.

IfLEVEL 2islower than LEVEL 1, then thesound
will begin decreasing in level as soon &s it reaches
LEVEL 1 falling to LEVEL 2 a RATE 2. If LEVEL 1 and
LEVEL 2 are both s to the same level (other than
zero), RATE 2 has no meaning since the sound is
dready at LEVEL 2 theinstant it reachesLEVEL 1,
therefore st it to 99. In any case, the sound continues
tomoveonto LEVEL 3. .

The sound movesfrom LEVEL 2to LEVEL 3 (which
may be higher, lower or the same as LEVEL 2); the
transition occursat RATE 3. Y ou may e the similarity
between the second and third segments of the DX7
envelope illustrated (LEVEL 1 to LEVEL 2 and LEVEL 2
to LEVEL 3) and the decay portion of a standard ADSR.
If LEVEL 1 isthe highest level in the envelope, LEVEL 2
islower, and LEVEL 3isdtill lower, you havea 2-stage
decay to LEVEL 3. 1f, onthe other hand, LEVEL 3is et
higher than LEVEL 2, thenonly the LEVEL 1 to LEVEL
2 segment is a decay, and the LEVEL 2 to LEVEL 3
ﬁ_eg{]nenlt bgcomes asecondary attack (at RATE 3) to the

igher level.
 LEVEL 3 isdifferent than thefirst two becausewhen
it is reached, the sound does not automatically move
toward the next level. Instead, the sound remains at
LEVEL 3 for aslong asyou hold down the key.. or if a
sustain pedal is used, for aslong asyou step on the
peddl. LEVEL 3 thus corresponds to the sustain level in
a conventional ADSR envelope. .

When you stop pressing on a key (or lift your foot
from the sustamgedal), the sound immediately begins
moving toward LEVEL 4 a RATE 4. It makes no differ-



ence whether the envelope had reached LEVEL 3 and
was sustaining, had just reached LEVEL 2, or had not
yet reached LEVEL 1. Whatever the level when you
release the k%/, the sound immediately moves toward
LEVEL 4 a RATE 4. At the dowest setfing for RATE 4,
the sound can linger for s long that you think the note
isstuck (up to 3 minutes). Typically LEVEL 4 isst a
zero (minimum or "off") s that the note eventually turns
off. RATE 4 isanaogous to the rlease time in a Sand-
ard ADSR. .

A major advantage of the DX7 envelope is that each
of the 8 parameters can be s to any of 100 values, pro-
viding precision and repeatability The maximum value
of each LEVEL setting 1s 99, with a minimum value of
zero (off). Similarly, the maximum rate is dso 99 (fastest
changein level). Mathematically, thisworks out to pro-
vide something over 1000000,000,000000 different
envelopes (that's right, 15 zeroed).

NOTE: Ifyou programacarrier envelopeso LEVEL 4
isgreater than 0, the sound will not die. 1fyou pro-
ram RATE 4 at or new 0, the sound will seemto last
forever" Even if you then reset LEVEL 4to Oand
RATE 1 to 99, the sound will continue until you play
16 notes, the 16th note cancelsthelast "lingering” note
that was programmed with the previous settings.

PROGRAMMING VOICES A TUTORIAL

Two basic approachesto creating your
own sounds on the DX7.

There are two basic apﬁroaches to programming the
DX7. Firgt, you can run through dl the available presst
voices, choo%e one that is dose to the sound you want,
and then edit that voice to creste the sound you want.
Second, you can "initielize" the editing buffer of the DX7
and create a voice "from scratch,” one that does not rely
a al uPon any previously crested voice.

The first method, editing a preset voice, is generally a
much more efficient approach, provided the sound you
want is close to something that already exists. (We don't
mean to sy that YOU can't edit an existing voice into
something radically different, but the knowledge and
effort required to do that in a predictable fashion are
formidable.) If you are looking for a unique voice that is
total(l% unlike any preset, it is probably best to start "from
srach.” The decigon about which approach to use will
become easier as you gain experience with the DX7.

_ Initially we urge you to read this section and follow
instructions carefully aswe give you a "guided tour" of
the DX7 and show you how to Pr.ogram avoice "from
soratch.” This may seem more difficult, but it is actually
a much better way for you to learn how each of the
editing parameters (functions) really works. In the begin-
ning, It may seem almost overwhelming due to the
unfamiliar terminology and technology. However, asyou
become familiar with the instrument and gain a working
knowledge of envelopes, frequency ratios, keyboard
scding, and so forth, you'll find creating a voice "from
seraten” will become much easier, and editing an exist-
ing voice (a preset or one of your own prior creations)
will become a fast, relatively simple process

Programmingavoice" fromscratch”

In order to begin programming a voice "from scratch,”
you'll want to have a clear memory location 0 that
when you've completed working on the voice, you can
saveit. Actualy, any of the DX7 internal memories can
be used. Nothing is erased while you are creating a
voice, but when %ou're done and’you dtore the new
voice in one of the memories, whatever voice had been
in that memory will be erased.

CAUTION Ifyou are using the synthesizer after
someone else has been programming voices,
make sure those voices have first been stored
ona RAM cartridge before proceeding. Other-
wiseyou might accidentally "erase" or change
someone else'sefforts.

_ Inthis section of the manual, we present information
in an order which should make it possible for you to
achieve immediate, audible and satisfying results as you
learn to program avoice. To ad in organization of the
information, we have used subheadings that often use
the name of the button, or that describe the use of sev-
erd buttons which, together, achieve the programming
function being discussed. Many of these subheads

include their own step-by-gtep instructions. Weintention-

aly restart with Step 1 for each subhead so thet you can
|ater review a single subhead and follow the steps for
rogramming that particular ;Jarameter. Once you have
e familiar with the DX7, thereisno "rule" that
you have to follow this order. For now, however, please
read and follow these instructions as presented.

NOTE If you do jump ahead and "get lost" or should
you accidentally program one parameter when you
thought you were working on something else, an
"emergency bail out" is always available: return to the
[VOICE INIT] function presented here at Ihe beginning
of this section. Turning power off and on will NOT
reset your voice.

VOICE [INITialization

When you want to program avoice "from scratch,”
you do it by initializing avoice. That is, regardless of
which voiceyou arecurrently playing, you rest all its
parameters to a starting point which Is about the sim-
plest setting that will still produce a sound. This could
take many minutes of button pushing if you had to
manually check each pr(ig;rammable Item. To save time,
you can instead use the [VOICE INIT] function.
Although you gain accessto "Voaice Initialize" from the
FUNCTION mode, the actual voice is not programmed
with the DX7 in FUNCTION mode. As soon asyou have
performed the steps below to initialize the voice, the
DX7 isautomatically placed in the EDIT mode, and then
the programming begins.

1. To gain accessto the "Voice Initialize" function, press
[FUNCTION], and then [VOICE INIT], and answer
the displayed prompts. SPEED

Press This {10 )

and see This VOICE INiT
nn FUNCTION CONTROL
.. VOICE INIT?




What is intialization?
~ What have you just done? Y ou have created a"blank”
in aspecid memory caled the editing buffer. That buffer
memory normally contains the same cartridge or inter-
nal memory voiceyou have dected to PLAY or EDIT
However, onceyou have "initidized" the editing buffer, it
YES no longer contains the same information. Instead, it
[ N contains a specid "initidized" voice. That voice is noth-
Press This ing more than a sine wave (a pure tone) which is either
ON on or off. _
Remember there are 6 operators. Again, you can
think of these as 6 individually pre-settable sine wave

Howtolnterpret thedigpla
Now let's decoo@ the display ?ogyoa/ can understand

28 2. Assuming s/ou want to initialize the voice edit mem-
’ the useful programming information being presented.

ory (buffer), answer affirmativeby pressing[Y E,g},. (If
you changed %our mind and don't want to Initialize a
voice, press [NOJ; the display won't change, but the
voice will not bé initialized and you can sdect any
other functionyouwish.)

This is the ALGorithm number, from 1 to 32. Since you
Just used VOICE INIT, the display shows that algorithm
*#] has been selected.

These digits represent 6
operators. A “1" means the
operator is turned on, and
a “0” is OFF All 6 operators
are ON here (vou can't sce
yet that operator 2, 3, 4, 5

The red LEDs show the last
voice number which had

been selected, although this
is not what you'll hear now.

and see This

3. The DX7 gives you one last opportunity to avoid
wiping out any voice which you might have been
creating by asking "areyou sure you want to initialize
the voice editing memory?" In this cae you are sure,
90 answer [YES] again. (If you answer }NO], the
display won't change, but the voice will not be initial-
ized and you can sdect any other function you wish.)

YES

1 -

Press This Again

+

ON
And see This

ALG1 111111 0OP?
P997777777777779

??

4. The memory number in the LED display will be
whatever had been last sdlected, but this has no effect
here. Also, the particular operator displayed & the top
right, and the editing parameter displayed on the
bottom line may vary because the DX7 will show the
|ast used functions or settlngﬁ However, it will dways
initidizeto algorithm 1 with all 6 operators enabl
(turned on).

IS, when you press a key to play a note, the operator
(the 9ne wave carrier in this cax) is on, and when yrou
rdlease the key and the 0ﬁe(ator iSimmediately off. Try
pI%n ng afew notes and hear for yourself.

|| operators output levels are st a 0 exce?t operator
1, which is s at maX|mum_out|out level (99). Inthis
cas, algorithm 1 is automatically sdlected by the initiali-
zation. Thisalgorithm has 2 carriers and 4 modulators:
operator 1 isacarrier (a the bottom of one stack).
Because operator 1's output level isfully on, you can
hear the sine wave it produces. You hear only a pure
tone because the other operator's levels are at'0, effec-
tively turning them off even though the operators are
"avallable" because their envelopes are "on". Thus there
is nothing to modulate operator 1, nothing to produce
the harmonics which might create various timbres.

The pitch of each operator is s to frequency ratio
mode a 100, 0 when you play a"C' %/ou hear a corre-
spo,ndlngrpltch,. as explained in one of the following sub-
stions There is no transposition, keyboard scaling,
detuning of the operators, feedback, etc. In other words,
dl "enhancements" are turned off.

oscillators each with its own envelope generator that & 6 output levels are zero.)
nn | |FUNCTION CONTROL defines how .the.%perator level changes when you play a
£ ARE YOU SURE? note. In the "initialized" voice, al the operetor's EG are ¥ ¥ 7
. & to produce an envelope with a "square” shape. That

ALGT 111111 OP?
977777777779997

??

This shows which parame-
ter is ready to be adjusted
with the [DATA ENTRY)]

If this displays “OP*" it is
showing which of the 6
operators will be affected
controls, and also the cur- by moving the [DATA EN-
rent value of that parame- TRY] controls. If no OP* is
ter. displayed, the parameter
shown cn the bottom line
will affect the voice as a
whole and not the individ-
ual operators.

L ooking at theinitial EG settings
Since the envelope is one of the primary factors that
you useto disti n%wsh different sounds, well begin pro-
ramming with the EG (envelope generator) parameters.
. Pressthe [EG LEVEL] button, and observe the dis-
play You can now examine and/or change one level
a alime in the envelope for whichever operator is
the"current” operator. DONOT PRESSANY OTHER
BUTTONS OR MOVE ANYTHING UNTIL YOU FOL-
LOW THE NEXT STEP.

Press

this And see this
LEVEL

22 L ALG1 111111 OP?
PrTon EG LEVEL1 =99




The "current” operator is that one whose parameters
are being displayed, and which is ready to be repro-

rammed. You can see which one is current (OPL
through OP6) by looking at the upper right hand
comer of the LCD display A"?" is illustrated here
because we don't know which operator is current
that is not resst by the VOICE INIT function).

2. Press [OPERATOR SELECT] as many times as nec-
essay until the upper right corner of the display
shows OP1; if OP Is dready displayed, you can skip
this step.

Press  “Steeron
this as
required

Until you see this

ALG1 111111 OP1
EG LEVEL1 =88

NOTE Atthispoint, operator 1, acarrier, istheonly
operator contributing to the sound because the output
levels of operators 2 through 6 were set at zero when
%%u initializedthevoice. If youwer eto play thekey-

ardwiththedisplayshowing" OP2" oranyoth%r/ 4. Lets|ook a the 4 enveloperates. Pressthe [EG
RATE] button, and the display will now show you
Rate 1 Press it 3 additional times to s the remain-
ing 3 rates Both EG Rete and EG Leve work like
this, in a continuous cyde through the 4 available

operator you would be hearing only operator 1. Ifyou
were to then go ahead and adjust the envelope of an
operator other than OP1, you would not hear any-
thing change because only operator 1 iscontributing
to the soundin the DX7's current status. This step,
selecting the " current operator” to be OP1, isnecessary
so that you will hear the results of the adjustments we
ask you to make in subsequent steps.

3. Letsjust look a the 4 levels for this envel ope without
changl ng them. The display should aready show you
that Level 1 is st at 99 (the maximum), as illustrated

above. Press[EG LEVEL] 3 additional times, examin-

ing the d|splae/ each time you press the button. Notice
that Level 1, Level 2, and Level 3 aredl st a 99, but

Level 4 isat zero. Normally Level 4 will be &t to zero

because if it is a a non-zero point the sound will not

fall to silence when you relesse the key (A Leve 4

value higher than zero is something like latching the

Voltage Controlled Amplifier (VCA? open in a.conven-

tional synthesizer.)

In the previous step you saw this

ALG1 111111 OP1
EG LEVEL1 =89

Now press this 3 times {22 L

LEVEL

PITCH

And watch the display

AlGI 111111 'OP1
EG LEVELS =99

ALG1 111111 OP1
EG LEVELS =99

ALG1 111111 OP1
EG LEVEL4 = O

points.

And watch
the display

EG

Press RATE
this
dtimes |21 K

This envelope, with dl maximum levels (except Level 29
4) and maximum rates defines a "souare’ envelope

that turns on to maximum level the instant you press

a key and turns off completely the instant you release

}_hke t%y If you could see the envelope, it would ook

ike this.

This iswhat the "initialized" envelope would look like if
you could see it. You can hear it, though.

ALG1 111111 OP1
EG RATE1 =89

ALGT1 111111 OP1
EG RATE2 =99

ALGT1 111111 OP1
EG RATE3 =899

ALG1 111111 OP1
EG RATE4 =89

L1=L2=13=99
R1=99 R4-99
(R2 & R3
should be at 99) L4-0
Press Reloase

key here key here

Actudlly, since L1 and L2 and L3 are the same, R2

and R3 should be st to 99 here to avoid anomalies.

This rate does not affect the "square" envelope;

because the level does not have to change in this Part

of the envelope, the rate of change is inconsequential.

R1 (where the sound first buildsto L1) and R4 (where
thesound falsto L4)dohaveaneffect, aswe are
about to demonstrate.

Experimentingwith theEG

Now lets alter the initial envelope to cause the volume

to gradually work up to the maximum (the LUL2/L3
level), and then gradually reduce to zero (the L4 level)
1 Press EG RATE as many times as required 0 the

display shows Rate 1 (it'should bejust once if you
followed the Ere\nous Ingtructions to the Ietter.gThen
move the [DATA ENTRY] dlider until the rate
changes from 99 to 25, stopping severd times to play
the Same note 0 you can hearthe changes that recur
at dower and Sower rates.

You may find it esder to press the [<] and/or [>[L
buttons to precisdy st the rate after using the [DATA
ENTRY] dlider to get close to 25. When you're done
experimenting with Rate 1, leave it st at' 25.

NOTE The slower the rate, the longer it takes for the
note to build to the maximum level. You can experi-
ment with rates below 25, but you'l | have to wait a
Iorag time for each note to devel pP. \Vhen Rate 1 is0
and Level 1 is99, the sound will take about 40 sec-
onds to reach maximum intensity;
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Press PATE
DATA ENTRY this (21 K

And use any of these controls

NO YES

-1 -]+t -

OFF ON

So the display changes from this

ALG1 111111 OP1
EG RATE1 =899

To this

ALG1 111111 OP1
EG RATE1 =25

With dl levels at the maximum of 99 (except Level 4,
which isat 0) and with Rete 1 at 25 instead of the 9
to which the other rates are s, the note builds up
dowly when you press a key and turns off the instant
you release the key If you could see the envelope, it
would look something likethis:

L1=L2=L3=99
R1=25 R4=99
(R2& R3
should be at 99) L4=0
Press Release
key here key here

2. To change the envelope s the sound gradually falls to
slence when you rdease the key you must lower
Rete 4. Press [EG RATE] 3 times's that Rate 4
gopearsin the display and then use [DATA ENTRY]
to change the rate from 99 to 25.

The display should change from this

ALG1 111111 OP1
EG RATE4 =99

To this

ALG1 111111 OP1
EG RATE4 =25

3. Pressakey, wait for the note to build to maximum
volume, release the key and obsarve how long the
sound lingers. At the doweg rate (0), it takes about 3
minutes for the sound to decrease to complete
slence (You'll need to pushthe DX7 [VOLUME]
dider up and/or turn aus{) the volume of the amplifier
|t n or()jer to hear the lagt portion of-a long release
ime.

With al maximum levels at 99 (except Level 4), Rate
1 a 25 and Rate 4 a 25, the note builds up dowly
when you press a key and turns off even more dowly
when you rdease the key This points out an interest-
ing fact about the DX7 envelope rates. Given any
sefting (25 in this case), the actual rate of changein
level will be faster when the level is increasing, and
dower when the level is decreasing. In other words,
the actual rateis dependent on therelative levels.

If you could see the envelope, it would look some-
thing likethis:

Release
Li=L2=L3=09 Rey here
R1=25
2 (R2& R3
should be at 99)
Press
key here

4.To exglore the middle of the envelope, press [EG
LEVEL] until Leve 3 |sd|sglayed, then ad\}yst [DATA
ENTRY] to obtain aLevel 3 value of 80. When you
now play a note, ohserve that it builds to a maximum
value (L1 and L2=99), then instantly drops to a lower
vaue (L3=80), where it will remain‘as long asyou
hold down the key.

LEVEL
Now press

this as 22 L
required

PITCH

To again see this display

ALG1 111111 OP1
EG LEVEL3 =99

DATA ENTRY

Then use the slider and/or

= these buttons
= NO YES
— |- -|l|+1 -
OFF ON
To set this

ALG1 111111 OP1
EG LEVEL3 =80

If you could see the resulting envelope, it would look
something like this:

L1=L2=99

. Release
R3=99 '3-go key here
R1=25 {R2 should Ra=25
be at 99)
L4=0
Press
key here

5. Thedropto Level 3 from the peak at Leve 1 (which
isthesame as Level 2 right now), isvery abrupt due
to thefast setting of Rate 3. Todow it, press[EG



RATE] as reguired o you can use [DATA ENTRY] to
adjust Rate 3 to avdue of 50.

EG

RATE
Press
this as 21 K
required

RANGE

FOOT CONTROL

To again see this display

ALGT 111111 OP1
EG RATE3 =99

Then adjust DATA ENTRY (o see this

ALG1 111111 OP1
EG RATE3 =50

When you play a note, observe how the sound builds
to a maximum, then falls to the sustain level & a
moderate rate and stays there until you release the
key, after which the sound dowly fades. If you could
Sﬁe this new envelope, it would look something like
this:

L1=L2=99

Release
R3=80 | 3=80 key here
R1-=25*% (R2 should R4=25*
be at 99)
L4=0
Press
key here

*The DX7 envelope rates are internally programmed so that each
sgment _ of the envelope behaves similarly. A level of 99, whether it
iSLEVEL I, 2, 3or 4, isalways the same. However, as mentionned
in the preceeding text, when a given rate is used for moving from a
lowero ~ ahigher level, that ratewill be faster than if the envelope
is moving froma higher to a lower level. This is done because
naturally occuring " attack” times are typically faster than " decay”
or ,"release" times. If all rateswere scaled identically you might
have to work with the highest numbers for attacks and the lowest
numbers for decay or release. Instead, the DX7's " smart” program-
ming letsyou maintain a full 100 step resolution within the range
%ou need it. Thisexplains why even though Rate 1 and Rate 4 are
oth 25 in this case. Rate 1 is faster; it isan upward moving rate.

NOTE If¥ou are familiar with ADSR envelope genera-
tors, you'll probably see the similarity betweenthis
envelope and the typical ADSR envelope. However, we
have not yet "used” Level 2, and it can significantly
alter theSituation, asyou' || nowlearn.

6. Press[EG LEVEL] until LEVEL 2 gopearsin the
display then adjust [DATA ENTRY] for avalue of 45.
Then press [EG RATE] until RATE 2 appearsin the
display and adjust [DATA ENTRY] for avalue of 50.
Play anote and hold the key down for afull minute,
then release the note.

When you play the note, observe how the sound
builds to a maximum, then fallsto amost nothing, then
builds to the intermediate sustain level and says there
until you relesse the key after which the sound dowly
fades. This "double’ note is made posshle by the 4-
segment envelope which, if it were visible, would look
something like'this:

Release
key here

L1=89
R2=50

L3=80

Press
key here

7. At this point, you're reedy to see one more "fine
point” about how the envelope functions. We showed
}/ou how Rate 4 adjusts the rdlease of the note as it

adesfrom Level 3 (the sustain leve) to Leve 4 (the
final level) which was &t & zero. In fact. Rate 4 sets
the release time from whatever level the envelope has
achieved at the instant you release the key

This may ssem a subtle distinction, but you can hear
it g e%xperlmentl ng with the envelope you have just
created.

8 Hold down the key until the note iswell info Level 3
(the sugtain level). Then release the key, and listen to
the length of time it takes for the sound to decaK Play
severd more notes, and compare that time to the
rather short time it takes for the sound to fall from the
initial peak & Leve 1 tothelow point a Level 2. The
difference is because Rate 2 is 50, which is conddera:
bly faster than Rate 4, whichis25.

9. Now play anoteand let go of the key just asthe
sound reaches the first peak a Level 1 Notice how

long it takes for the sound to die away. Even though
Rate 2 and Level 2 are the next ssgment programmed
in the envelope, the sound is not moving toward
Level 2. Instead, because you releasad the key the
sound moves from Level 1 directly toward Leve 4.
That'swhy Rate 4 (the dower rateg applies.

Remember, what you hear is coming from the same
EG sdttings you had established in Step 6 aove. If
?/ou could see what happens when you "prematurely"
et go of the key. the envelope might look like this.

L1=99

Release
key
here

R1=25

Press
key
here

LearninﬁI to changethe operator
FREQUENCY settings

The frequency of the sine wave produced by each
gﬁe'ator can be & 9 it follows the keyboard.” This

aracteristic is st with the [OSCILLATOR-MODE/
SYNC] button, and is caled "Frequency Ratio" mode
because the frequency produced when you play a key is
not necessarily tuned to the pitch of that key; it can be
multiplied by amost any number you wish'by using the
LOSCI LLATOR-FREQUENCY COARSE] and [OCIL-

ATOR-FREQUENCY FINE] adjustmentsto repro-
%:.am the operator. For mogt voices the DX7 is s to
this ratio mode. (The Vaice Intidize function dso-sets
the DX7 to ratio mode)

The frequency does not have to follow the keyboard,
however. Instead, it can be s to a single frequency that
does not change regardless of which key you play. The
"REFSWHISTL" voice of the "Mager Group” on the 3
DX7 VOICE ROM usesthis "Fixed Frequency" mode.

Whileyou can adjust the frequency characteritics of
operator 1 (fixed/ratio mode and actual frequency) using
the envelope you just crested, we recommend changing
the envelope. The sudtain level (Leve 3) is now at &),
and if you hold down a key to experiment with the fre-
quency seitings, you will not hear it a full volume.
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Ingead of taking the time to reprogram the ewvdope,
we ask youtoag@n use the Voice Intidize fedure. . it
sves time.

1. To gd nacess to the "Vaice Initidize" function, press
[FUNCTION], and then [VOICE INIT], and answer
the digdlayed prompts .

FUNCTION

SPACE

Press
this

SPEED

Then, if the display
does not show “VOICE |10 0
INIT?", press this

VOICE NIT

Either way, you should see

FUNCTION CONTROL
|VOICE INIT?

2. Then press [YES] twice to initialize the edit memory
(buffer).

YES

Press
this

*1

ON
And see this

FUNCTION CONTROL
ARE YOU SURE?

Press (€5
this‘ -1 -
again

ON
And see this

ALG1 111111 OP1
EG RATE 2 =99

The dglay shows "EG RATE 2 = 9" for two rea-
ons. FHrg, the progranming  paanger diglayed is
whatever paamger you had last adjusted. Inthis
cae, gong beck to Sep 6 of the previous ingructions,
you had st Rate 2 at 50, S0 "RATE 2" is diplayed . The
vdue, however |, ishot 50, butis 9, snce, asyou

know, the "intidized" envdope has dl rates at 9.
Hay a note and youl | hear the DX7 is back to the
"suae" ewvdope .

3. Now press [OSCILLATOR-FREQUENCY COARSE |
and operate the [DATA ENTRY ] dider and/or but -
tons while playing a note. Waich the diplay asyou
ligen to the pitch change.

OSCILLATOR
MODE/ FREQUENCY
SYNC COARSE
Press this {17 6/{18 H
RANGE PITCH

MODULATION WHEEL

DATA ENTRY

Thenusethesliderand/or
these buttons while continuing
to play Middle C

AN

NO YES
-1 - |+ »~
OFF ON

ALGT1 111111 OP1
F COARSE= 1.00

And watch this *

ALG1 111111 OP1
F COARSE= 0.50

Minimum

ALGT1 111111 OP1
F COARSE=31.00

Maximum

CAUTION Don'tturn up the volume too high
or hold a note very long atthe higher fre-
quency ratios or you can easily damage the
high frequency driver (tweeter) inyour
speaker system. Ther€'s nothing "wong" with
the synthesizer  for "letting you" program such
high frequencies. The very high frequencies
are useful at low levels aspart of avoice, or
for modulating with other frequenciesin order
to produce lower frequenciesthat are clearly
audible. Unless you're programming dog whis-
tles or ultrasonic alarmsimulations, you
won't ever usearationear 31.00 as a funda-
mental pitch tor a carrier.

NOTE The pitchesyou hear asyou move the [DATA
ENTRY ] dlider congtitute the Harmonic Series of the
note you are playing. When the diplay indicates "F
COARSE= 1.00" the "1.00" part is the frequency ratio.
The "FCOARSE" part merely tells you that the adjust-
ments you make will be coarse. With the exception of
the "0.50" ratio, all COARSE adjustmentsare integer
multiples of the fundamental frequency of the note.
That is."1.00" isthe fundamental, "2.00"is 2 times
the fundamental frequency and so forth. Ifyou play a
middle C, "1.00" is 262 Hz, "0.50" is 131 Hz (262 x
0.5), "2.00" is 524 Hz (2x 262), and "31.00" is 8.122
Hz (31 x 262). The reasonwe suggest playing Middle
Cisthat ifyou play notes at the higher end of the
keyboard, by the time you increase to a ratio of

31.00, you will not be able to hear the pitch because
itwill be above the range of human hearing. Speaker
performance isalso a factor at these very high fre-
quencies. Ifyou play the A which isnormally 440 Hz
when the ratio is "1.00" but change the ratio to
"31.00", the actual frequency is 13,640 Hz That is
near or beyond the point where many speaker sys
tems "rolloff," so even ifyour ears are good, you may
have difficulty hearing it. Play an A one octave |ower
and the frequency is cut in half, so you'll have no
trouble hearing this same 31.00 ratio.

. Adjust [DATAENTRY]so therdiois 1.00 agan.
. Now press [OSCILLATOR-FREQUENCY FINE]

and operate the [DATA ENTRY] dider and/or
buttons while playing a note Waich the diglay as
you ligen to thepitch change .



Press this (19 ]

DATA ENTRY

LETEETHLETEEL

z
[e]

FREQUENCY
FINE

AMPLITUDE

Then slowly movethisslider
up and down fully, or use these
buttonswhilecontinuingto
play a note

YES

-1 -1 -

OFF ON

ALGT1 111111 OP1
FFINE = 1.00

Tlis starting Coarse frequency, in Fine mode, can be

raised to this maximum

ALGT 111111

FFNE = 1.99

6. Side[DATA ENTRY] all theway down s the fre-

%1uenc returns to 100, and then press [OSCILLA-
OR-FREQUENCY COARSE] and use DATA
ENTRY [+1] to st the frequency ratio to 2.00.

OATA FHTRY

To again obtain a 1.00 ratio

Stewoly mope
this stider
downt fully

Then
press
this

EELTETETT T

ALG1T 111111 OP1
FFINE = 1.00

FREQUENCY
COARSE
press

18 H
this

' PITCH

Then

To see this

ALG1 111111 OP1
F COARSE= 2.00

7. Press [OSCILLATOR-FREQUENCY FINE] again,

and sJowI_F move the (DATA ENTRY] dlider al the
way up. The increments you get with the Fine adjust-
ment will depend on the beginning Coarse setting.
The pitch change will seem continuous when the
Fine adjustment is sdected and you move the [DATA
ENTR lelder, rather than discretely stepped, &s it

does with the Coarse setting.
FREQUENCY
FINE
DATA ENTRY Press this |19 |
AMPLITUDE

Then slowly move
this slider up

LTHEET T

ALG1 111111 OP1
FFINE = 2,00

This starting Coarse fregquency, in Fine mode, can be
raised to this maximum

ALGT 111111 99'
FFINE = 3.98

I the ratio does not quite reach 3.98 when you push the
dider up, presstheincrement button [>] onceor more.

YES

-1 -

ON

Notice the maximum increase available with the Fine
frequency adjustment is always a little less than twice
the beginning Coarse frequency The "Fine" control
multilplies the "Coarse" value { &P to 199, For ex-
ample, if you start a aratio of 1.00, the Fine adjust-
ment will go only &s high as 1.99 (just under twice
100). Start at 2.00, and the Fine adjustment will go
only &s high as 398 Start at 3.00, and the Fine ad-
justment will go only as high & 594. Start at 31.00,
and Fine will take you up to 61.69. Thusyou can use
a combination of Coarse and Fine adjustments to
achieve anywhere from 1/2 the "normal" keyboard
pitch to nearly 62 times that frequency — which is

too high to be audible on dl but the lowest notes of
the keyboard.

8 Sowly bring the LDATA ENTRY] dlider al the way
down 90 the pitch returns to a ratio of 200. Then
press LOSCILLATOR-FRE UENCY COARSE] and
then the [-1] DATA ENTRY button to rest the ratio to
100. (This should now be identical to the "starting"
initialized voice)

The display should now look Iike s

ALGT 111111 OP1
F COARSE= 1.00

HowtocreateFrequency M odulations
tin uainted with the OPERATOR
ELECT, OUTPUT LEVEL and ON - OFF edit

featurec

Up to now éou have manipulated only OPERATOR 1
which, in ALGORITHM 1, happensto beacarrier. Well
now |eave Operator 1 set at the "square” envelope at a
frequency ratio of 100 (asinitialized), and begin ex-
ploring what happens when Operator 2 is used to mod-
ulate Operator 1. For review, we again point out the
Operator On/Off d|.3ﬁlay (which you are about to use)
andillustrate Algorithm 1, but with additional informa-
tion you may now begin to understand.

NOTE Ifyou're "lost" or if it has been a while since
you read and followed the instructions in the previous
sections, you can start "from scratch” here by pressing

FUNCTION], then[VOICE INIT], thenanswering
YES [YES. The DX7 will now be set as we assume
It isfor the following instructions. The display how-
ever, may not match: ifa different editing parameter is
shown, S‘pres,s [OSCILLATOR-FREQUENCY
COARSE]. Now your diplay should match the follow-
ing illustration.

ALGT1 111111 OP1
F COARSE= 1.00

Remember thedgala of 6 1'stell you the corr%sgond-

Ing 6 operatorsare turned ON at this point In the pro-,

ﬁgamml ng process.. The On/Off "switches' are shown in
e following algorithm diagram.
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ALGORITHM
Thesebracketednumbers [
show you where the on/off OPERATOR 6
switchingisdonein thealgo- RATIO = 1.00
rithm. Ogeratorscan bedis ENV = Square
aObIFchi tKrTnS(Fj{%ﬁ /(L)JEE btht(te OUTLVL = 0
uttons, ——
ut theyremain Off only while Y
ﬁrogrammmg.Storedvowes
aveall operhatorﬁOndThtla |
reasonyou haveheardon
Operatgr 1 i the mtiazal SreATOR S
voiceeven though all Opera- W o s 1.
torsareOn, isthatall output | €T = Sauare
levelsareset to 0, except OUTLVL =0
Operator 1, whoseoutput |evel |
isat 99. O]
OPERATOR 2 OPERATOR 4
RATIO = 1.00 RATIO = 1.00
ENV = Square ENV = Square
CUTLVL =0 OUTLVL =0
| [
) Q)
i 1
OPERATOR 1 OPERATOR 3
RATIO = 1.00 RATIO = 1.00
ENV = Square ENV = Square
QUTLVL = 99 OUTLVL =0
| |
4 ' (1
Voice
Output

Theheavy lineshowswhich operatorscontributetothe
sound: Operator 1aloneinthiscase

1 Press [OPERATOR SELECT] to chan_lge the operator
which is st as the "current” operator. The current
operator is the one whose parameters are displayed,
and whicf|1:you can program with the DATA ENTRY
controls. Even when several operators are turned ON
and are contributing to the sound, only one & atime
can be adjusted or examined by sdecting it as the
current operator.

Each time you press the [OPERATOR SELECT]
button, the current operator increments by one, and
then jumps from 6 to 1 and continues.

, OPERATOR
Press this  SELECT
at least
6 times z

ALG1 111111 OP3
F COARSE= 1.00

éré%icwatch the current operator change: 1-2-3-4-5-6-1-2-

Leave the display showing OPS3.

Since you're only going to be working with operators
1 and 2  first, this can be annoying if you have to
move from operator 2 to operator 1; it requires that
you cycle through 3, 4, 5 and 6 to get back to 1. In
subsequent steps we show you how to speed the
process of selecting the current operator.

2. Since you will not'yet be using operators 3, 4, 5 or 6,

you can turn them OFF by pressing the correspond-
Ing [OPERATOR ON/OFF] buttons once. Y ou won't
hear any change in the sound &s you play because
those operators are not contributing to the sound
(their output levels are s to zero).

3 4 5 6
3 3|4 4|15 5{(6 6
RANGE STEP MODE GLISSANDO
PITCH BEND PORTAMENTO

Press each of these buttonsonce and watch the display
change

As soon asyou turn off Sothecurrent OP#auto-
OP3, itcannot bead- matically goesto the next
justed operator'which isOn

ALG1 110111 OP4
F COARSE= 1.00

So the current OP¢
to the next operatorgOS

When_%/ou then turn off ,
which isturned On

OP4, itcannot beadjusted

ALG1 110011 OPS
F COARSE= 1.00

This moves to the
next operator

ALG1 110001 OPB
FCOARSE= 1.00

The same thing happens
when you turn off OP5

This moves to the
next operator

The same thing happens
when you turn off OP6

ALG1 110000 OP1
F COARSE= 1.00

Asyou can s the DX7 automatically performsthe
OPERATOR SELECT function if you turn OFF an
operator that is st as the current operator.

3. Now press [OPERATOR SEL ECT]pseveraI times and
observe that the display only moves between OP1
and OP2. Leave it st to OP2.

OPERATOR
SELECT

Press this 2
a few times

You can select 1 or 2 only

ALG1 110000 0OP2
F COARSE= 1.00

Leave the display showing OP2.

4. In the last 3 steps you have pressed a lot of buttons,
but if you bothered to pl ag/ any notes, you will have
noticed that the sound did not change. In order to
modulate operator 1 and create harmonics, you have
to bring up the output level of operator 2.

Press[OPERATOR-OUTPUT LEVEL] and then
movethe[DATA ENTRY] dlider up to increasethe
level from 0 to 99. P @/ the note repeatedly asyou
increase the settings. You probably won't hear much
until the level is up near 0.



opEANTOR _
QUTPUT
Pressthisbutton(Don't =E¥E

confuseit with[E 27 Q
LEVEL], button 22)

AMPLITUDE
And see this

ALG1 110000 OP2
OUTPUT LEVEL = O

DATA ENTRY

Then move this
dider upward slowly

And repeatedly play notes until the display shows maxi-
mum output lével

ALG1 110000 OP2
OUTPUT LEVEL =99

If you are familiar with analog synthesizers, you may
e apardlel between this sound and that of a saw-
tooth wave which is going through afilter that has a
lot of resonance. In fact Y]ou are frequency modulating
one sine wave with another sine wave; both are st to
the same frequency and the same level. There are no
filters involved.

—
OPERATOR 6
RATIO = 1.00 ﬂ
ENV = Square
Just to review the changesyou [ OUTLVL =0
have made, notice that?h Y _
right hand stack Oper ators 3 ©
to 6) areturned off, while l
Operator 2'soutput level is
now increased to 99. . OPERATORS
RATIO = 1.00
ENV = Square
Thisisthe oL =0
modul ator |
which creates @
the harmonics |
OPERATOR 2 OPERATOR 4
RATIO = 1.00 RATIO = 1.00
ENV = Sguare ENV = Square
OUTLVL = 99 CUTIVL = 0
| |
This is the m 0)
carrier i 1
- | OPERATOR 1 OPERATOR 3
RATIO = 1.00 RATIO = 1.00
ENV = Square ENV = Square
OUT LVL = 89 OUTLWVL =0
{ |
(1) T {0)
Voice
Output

button an

5. Press theéOSCILLATOR FREQUENCY COAR
play a note while dowly adjusting [DAT.

ENTRY]. In fact play severd notes at each frequency

setting, and observe the sound.

DATA _ENTRY

FREQUENCY
COARSE

Press
this. |10 "M

PiTCH

Then move this dider down
and gradually raise it or use
the [-1] and[+1] buttons while

playing

NO YES

-1 - i+ -

OFF ON

Only the frequency should change in the display 35

ALG1 110000 OP2
F COARSE= 0.50

From a minimum of 0.50 to a maximum of 31.00.
Listen to eachratio.

ALG1 110000 OP2
F COARSE=31.00

Y ou are changing the entire harmonic structure of the
sound by changing the frequency of the modulator.
However, because the modulator output level is at
maximum, the bandwidth of the harmonicsis Segreat
(there are a lot of very high frequencies cau
Iot of modulatlon) Musically, most of these soundsare
"extreme”. Y ou can achieverather different sounding
results by simply reducing theamount ot modul ation,
a demongtrated in the next step.

6. Press [OPERATOR-OUTPUT LEVEL] and thin
move the [DATA ENTRY] slider down to decrease
the level from 99 to 69 Then press[OSCILLATOR-
FREQUENCY COARSE] and again try playing notes

asyou adjust the modulator frequency.
QPERATOR

QUTPUT

Press  [eveL
this

button |27 Q
AMPLITUDE

Makesure OP2iscurrent

And see this

ALG1 110000 QP2
OUTPUT LEVEL =89

Then move this dlider
down slowly or pressthe
[-1] button

DATA ENTRY

Until the display shows this output level

ALG1 110000 OP2
OUTPUT LEVEL =69

T
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FREQUENCY

COARSE

Then
press |18

H

this
PITCH

And again adjust [DATA ENTRY] to hear the results of

different frequency ratios as you play

ALG1 110000 OP2
F COARSE= 2.00

Leave Operator 2 set to a frequency ratio of 2.00

The sound you now hear will
be simitar to that of a square
wave in a conventional synthe-
sizer. Inthiscase, itiscreated
by sine wave modulation of
the carrier by another sine
wave at twice the frequencP/,
and at a somewhat lower Tevel
thanthecarrier.

Thisisthe
modulator
which creates
the harmonics

OPERATOR 2
RATIO = 2.00
ENV = Square
QUT LVL = 69

Thisisthe )
carrier

—

OPERATOR 6
RATIO = 1.00
ENV = Square
OUTLVL =0

'..___

©

OPERATOR 5
RATIO = 1.00
ENV = Square
OUTLWVL =0

I
©

OPERATOR 4
RATIO = 1.00
ENV = Square
ouUTLVL =0

©)
1

OPERATOR 3
RATIO = 1.00
ENV = Square
QUTLVL=0

OPERATOR 1
RATIO = 1.00
ENV = Square
OUTLVL = 99
|
(3} T
Voice
Output

(0)

7. To compare what the sound is like with and without
modulation, you don't have to turn down the output
level of operator 2; you can simply turniit off. Press
[OPERATOR ON/OFF 2] to turn off the modulator,
play a few notes, then press the button again to turn
the modulation back on. ,

Press
this 2

2

POLY/MONO
And see the display change from this

ALG1 110000 OP2
F COARSE= 2.00

To this

ALG1 100000 OP1
F COARSE= 1.00

Note that the current operator has
automatically switched to OP1;
remember it'can only be set to an
operator that ison.

Press
lhis' 2 2
again
POLY/MONO
Adsethe  |ALG1 110000 OP1
dieplay change |\ cOARSE = 1.00

Note the current operator stays at
OPL. Ifyou again want to adjust
ar]?/ ﬁarameters for Ogerator 2, you
will haveto pressthe[OPERATOR
SELECT] button.

8. Now lets see what happens when we leave the modu-
lator (Operator 2) s#t a a frequency ratio of 2.00, and
change the frequency ratio of the carrier (Operator 1).
Since the current operator automatically switched to
OP1 when you turned off OP 2 above, you can just
pressthe[OSCILLATOR-FREQUENCY COARSE]
button and play a note while dowly adjusting [DATA
ENTRY].

FREQUENCY

COARSE

Press |48 H

this

PITCH

Thenmove[DATA ENTRY] whileplaying a note (or
several)

ALG1 110000 OP1
F COARSE= 0.50

aminimumof 0.50 to a maximumof 31.

Listen and watch the display as the ratio (c):laanges from

ALG1 110000 OP1
F COARSE=31.00

Inthis case, the effect'\?/ou
asyou move [DATA ENTR
similar to sweeping a high
pass filter in an analog Synthe-
Sizer. You're not moving a
filter, of course, but instead
¥]ou are controlling the entire
armonic structure of the note
by changing the carrier fre-
quency relative to a particular
modulator frequency.

et
s

In this case you
are leaving the
modulator set

as is

OPERATOR 2
RATIO = 2.00
ENV = Square
OUT LVL = 69

And varying |
the carrier (:)

Z;?: ency OPERATOR 1
RATIO = 0.50

to 31.00
ENV = Square
QUT LVL = 99

—

OPERATOR 6
RATIO = 1.00
ENV = Square
OUTLVL = 0

—

(0

|

OPERATOR 5
RATIO = 1.00
ENV = Square
outrLvL =10

I
©

|

OPERATOR 4
RATIO = 1.00
ENV = Square
OUTLVL =0

©)
1

OPERATOR 3
RATIO = 1.00

ENV = Square
OUTLVL = 0

|

m v
Voice
Outnut

]




9. To compare what the sound is like with and without
the carrier, you don't have to turn down the output
level of oI?eranr 1; you can simply turn it off. Press

OR ON/OFF J] to turn off the carrier, and
try to play few notes. (Don't adjust anything else right

[OPERA

now.)

OFFRATOR ON And seethe display change fromthis

Poss 7] |ALG1 110000 OP1

MALTER F CDARSE = ??.DD

TUNE ADS

To this

ALG1 010000 OP2
F COARSE= 2.00

NOTHING HAPPENS NO
SOUND! That's because you [
justturned offthecarrier; and OPERATOR 6
ou cannot hear a modulator RATIO = 1.00
Operator 2) directly; you can ENV = Square
on%herenseffectonacarrler. OUTLVL = 0
With the carrier shut off, there
isno sound. "
3
OPERATOR 5
RATIO = 1.00
ENV = Square
OUTLVL = 0
In this case you ]
are leaving the ©
modulator set
as s l
OPERATOR 2 OPERATOR 4
RATIO = 2.00 RATIO = 1.00
ENV = Square ENVY = Square
CUT LVL = 69 OUTLVL = 0
| I
(:) (?)
OPERATOR 1 OPERATOR 3
RATIO = 0.50 RATIO = 1.00
to 31.00
ENV = Square ENV = Square
OUT LVL = 99 OUTLVL =0
And turning off | |
this carrier 0 | )
which shuts off Volce
all the sound Output

10. Press [OPERATOR ON/OFF 1] again to turn on
operator 1 and restore the sound.

In the previous Step, the reason we asked you not to
adjust anything is that the current operator changed

to operator 2, and if you were to try pressing edit
buttons and moving the slider you would be repro-
gramming the modul ator without redizingit. Y ou
would not hear what you were doing.

11. Now press[OPERATOR SEL ECTLéo
as the current operator (the one to

R- FREQUENCY COARSE] parameter.
The display should look like this

ALG1 110000 OP1
F COARSE= 0.50

12. To make the sound more interesting, you'll want to
change the envelopes of the two operators. Begin-
ning with the current operator (1), changeitsinitial

attack rate (Rate 1) and its release rate (Rate 4) using

the[EG RATE] button.

ot operator 1
the 0 be ad] usted?, and
%ust |tsfrequenc(¥ to be 0.50 using thelOSC LLA-

ALG1 110000 GP1

EG RATE 1 =43
Initialized rates

New rates
for Operator 1 for Operator 1
EGRATE ] = 99— EGRATE ] = 43
EGRATE 2 = 99 EGRATE? = 99
EG RATE 3 = 99 EGRATE 3 = 99
EGRATE 4 = 99— EGRATE 4 = 50 |

ALG1 110000 YOP1
EG RATE 4 =50

Play a few notes and see how the sound is some-

what more clarinet-like. The square envelope of the

modulator causes the note to become "pure” when

you release the key WEell correct that situation next.

(There is no need to change the EG levels for now.)

Initialized levels Operator 1]evels

for Operator 1 remain unchanged
EGLEVEL1 =99 EGLEVEL 1 = 99
EGLEVEL2 = 99 EG LEVEL 2 = 99
EGLEVEL 3 =99 EGLEVEL 3 = 99
EGLEVEL4= 0 EGLEVEL4= 0

13 Now change the envelope of operator 2 the same

way 0 that the modulator has the same envelope as
the carrier. This is not necessarily desirable in al
voicing. Infact themodulatorsusually havedifferent
envelopes. However, right now we want to show you
something.

You could press [OPERATOR SELECT], then press
the[EG LEVEL] button and adjust the [DATA EN-
TRYlelder all over again, but there'san easier way.
Usethe[EG COPY] function by holding down the
QSF ORE] button and then pressing the [EG COPY

] button. (The 6 Operator ON/OFF buttons are also
EG COPY buttons that you use to designate which
operator will receive the envelope which is being
copied.)
EG COPY copiestheentire envelopeof the current
operator (the one displayed in the corner of the
window) into whatever other operator or operators
you qoeglfK. BE SURE YOU START WITH OPL in the
Upper right corner of the display.

Press STORE
& hold w
this

The display EG COPY

will show
you this from OP1 to OP?
2

Then
press 2

this POLY/MONO

2

The display will now show you

EG COPY
from OP1 to OP2

That'sit, let e?o of both buttons. Y ou havejust trans-
ferred 4 levds and 4 rates from operator 1 to opera-
tor 2. Play afew notes. Now the timbre doesn't go
"pure” as soon as you release the key

NOTE Thereare still many more editing functionsto
explore, and we'll use the settings you'vejust created
asa point of departure for the additional functions. If
you are ready to go on, please continue, ffyou want
to take a break and relax or have some fun with the
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preset voices, you can do so without "losing” this
voice. There are two approachesto this.
(A&Xou can store this voice in its current state on
aRAM cartridge by following theinstructions on
page 49, or...
gng You can pressthe[MEMORY SELECT-IN-
RNAL] or [MEMORY SELECT-CARTRIDGE]
button and then play any preset voices you like.
Later, even if youve turned power off and then on
again, you can return to this voice by doing the
following; press[FUNCTION], the [EDIT RE-
CALL], then [YES [YES.

Additional editingfeatures ALGORITHM SE-
LECT, KEYBOARD RATE SCALING, and KEY-
BOARD LEVEL SCALING
At this point you have programmed Operators 1 and
2, which serve respectively as a carrier and modulator
(esarranged in Algorithm 1), 0 the frequency modula-
tion crestes awooawind-like character. You have dso
modified the initialized "square”" envelopes to more
closdly resemble a woodwind instrument. We have not
get created a particularly reglistic or even pleasing voice,
ut that's not the object for now. We are more concerned
with showing you how the DX7 may be programmed.
Some of the settings we suggest are caculated to most
clearly present concepts to you, not to produce the
"best" voice. Thiswill continue to be the case as we go
on to show you a number of ways to refine the voice.
We ask that you continue to use the settings we rec-
ommend. Otherwise, future instructions may not make
ar]Y Sense — sometimes asJi%ht difference in one setting
will cause another setting to have no effect or far too
much effect. After you've learned how the instrument
works, you'll be able to program voices that are pleasing
to you.
NOTE These ingtructions assumeyou have followed
the instructions in the previous section, and that the
DX7isinthe EDIT mode. Beforeyou go on, the dis-
plag/ should appear as shown here, and Operators 1
arr]w E2 should be programmed as indicated in the
chart.

|f Operators 3 through 6are ON (display 111111), turn
thene off for now (dis%lay 11000(8) ey )

ALG1 110000 OP1
EG RATE\4 =50

This Par ameter doesn't matter for now because you're
about to select another one anyway

Operator 1 shouldbe
the current operator,
as shown here

fThis chart represents what you have progranmed
ar

In these fragments of severd algorithms, operator 2 is
dways modulating (()j)erator 1 Thisis characteristic of
Algorithms 1-19 and 28

Surprised? Y ou can get JUST TWO sounds from the 32
al%orlthms! This is predictable if you look at the dgo-
rithm diagrams; in all ceses, operator 2 either feeds
into operator 1 (is modulati Qg It) or isadjacent to it (s
the sine waves add instead of causing FM synthesis).

EDITmode OPERATOR FROM FROM
oot 6 o —
FREQUENCY RATIO 050 200 or2 OP3 op2 oPa
EG RATE 1 3 ) | |
EG RATE 2 % % oP1 oP2
EG RATE 3 ® ® l oP1 or3
EG RATE 4 50 % ouT
EGLEVEL 1 0 0 l oP1 o
EG LEVEL 2 % ® 3
EG LEVEL 3 9 9 our
EG LEVEL 4 0 0 FROM ALG 16 'L
1 The difference between agorithms is the difference in oz oPs
the way operaiors are arranged. Let's try switching the
two operators that are turned on and see what hap-
pens to the sound. Press the [ALGORITHM] button
and then pressthe DATA ENTRY [ +1] button repeat-
edly to sep through agorithms 1 through 32 (or
move the dider up dowly). Play afew notes each op1
time you press [>] 0 you can hear how each dgo-
rithm affects the sound. |
ALGORITHM QuT
Press ;7 |ALG1 110000 v
TE ALGORITHM SELECT :
To move fromalgorithm 1 through Iznatrf;eglev\f ragrgdegltrs] Oiéwe?haégo{lﬁrgss’cﬁgregg%}caor}d
ves algorithm 32. Be sureto play an algorithmasyzo27 a%d 3932:
Then hgen to each one.
pr.ess +1 -
this oN I\L(SEHE 1 1[3[“3() FROM ALG 32
ALGORITHM SELECT rromme | oe opz | | opa
| I I
OP3 QbT

OP 1 oP2




Nuomerizal valae wiich

is automatically aZded
i3 the set EG rates by
the szaling function

When you later try switching algorithms after adding
FEEDBACK and activating the other 4 operators,
ou'll hear much more variation.
2. Pull down the [DATA ENTRY] dlider and/or use the
[-1] button until you've sdlected agorithm 1 again.

DATA ENTRY

Useeither
of these
controls

=
o

HIEETEETETT

-1 -

QFF

Toreturntoalgorithm 1

ALG1 110000
ALGORITHM SELECT

3. Ityou play the lowest note on the keyboard, then the
highest, you can hear the same attack and release
time. Inanatural, acousticinstrument thetimes
would tend to be faster as you move up the scde.
This is because a vibrating reed or string, or a reso-
nating column of air can be excited more quickly and
will stop moving more rapidly when the string, pipe,
etc. i sshorter.

Y ou can achieve this effect by scaling the envelope
rates across the keyboard to any of 8 values (from 0 to
7), asillustrated.

KEYBOARD RATE SCALING

42
36

]

o4
18
12

N Wbk oo N

A1 c1
Break Point

Keyboard Pitch

cs

F#7

Alternately play very low and then very high notes
and listen to the envelope attack and relesse rates.
Then press the [KEYBOARD RATE SCALING]
button, and, for the most noticeable effect, push the
[DATA ENTRY] dider al theway up so you get a
maximum rate sceling value of 7. Then play the same
notes again and listen to the rates. The low notes will
not change much, but the highest notes will have
significantly shorter times. The scaling is not continu-
oudly changing with each note, but instead changes
the rates for each group of 3 keys on the keyboard.
When you've tried the maximum, reset the scaling to
avalue of 4. Kevs0ARD

SCALING
26 P
PiTCH

And push up [DATA ENTRY]; leave it set like this

ALG1 110000 OP1
RATE SCALING = 4

Press
this

In this case, the rate scaling for the modulator (opera-
tor 2) will have little effect, s0 you don't haveto
change it from the "initialized" value of zero.

4. Much like the envelope rates can be varied across the
keyboard, so, too, can the operator output levels By
using the multiplefunctions of the 3 KEY BOARD
LEVEL SCALING buttons, you can obtain 99
DEPTH]t settings on either Side of a [BREAK

INT] that you sdlect, and you can dso choose any
of 4 [CURVE] settings on each side of that break
point. You can do thisfor each of the 6 operators.
These selections are diagrammed at the upper right
corner of the synthesizer.

These 3 buttons provide access So all the level scaling
parameters

KEYBOARD LEVEL SCALING

BREAK
POINT CURVE

23 m||24 N

AMPLITUDE EG BIAS

DEPTH
25 o

RANGE
BREATH CONTROL

KEYBOARD LEVEL SCALING
o9 AK POINT +LIN
MORE
+EXPY LEVEL
DEPTHO
—EXPR LESS
LEVEL
Laft curve |Right cunve f
99* —LIN
Al cs
lowast point highsest point

*With a 5—) linear curve set to a depth of 99, the attenua-
tionis 22 dB per octave.

5. If necessary, reset the current operator to operator 1
by pressng (OPERATOR SELrI)ECT). P

And you will see this

ALGT 110000 0P1
RATE SCALING = 4

CPERATOR
SELECT

FPress 2
this

The DX7 is till in rate scaling mode from the pre-
viousstep.

6. In order to show you an extreme setti n% wewill "split
the ke%/board" 9 that this woodwind-like voice com-
ponent appears on the upper portion of the keyboard
only (When we program operators 3 through 6, we'll
scde them 0 they work primarily on the lower por-
tion of the keyboard.)

Press[BREAK POINT] and then move the [DATA
ENTRY] controls as required to obtain a break point

of E4. BREAK
POINT

23 M

AMPLITUDE

And adjust the [DATA ENTRY] controls to see this

ALG1 110000 OP1
BREAK POINT=E 4

Press
this
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In this case sceling operator 2 is not necessary so you
can omit the process of setting its break point (which
would be done by pressing [OPERATOR SELECT]
and adjusting the vaue as desired).

Now play some scdles and notice that the sound is
still reasonably uniform across the keyboard. That's
because, while we have sdected a break point for the
carrier, we have not yet assgned any depth to the
curves on either side of the break point.

7. Bascdly there are two ty}?es of level scding curves,
LINEARand EXPONENTIAL. Linear curvesseemto
cause a more rapid boogt or cut and are useful for
exagoerated scaling effects, such as keyboard splitting.
Exponential curves are similar to the inherent loga:
rithmic sensitivity of our ears and therefore seem
more "natural”. These curves are useful for simulating
the natural changes in level that occur across the
randge of an acoustic instrument. Of course, the depth
and break point make a big difference, as does the
operator to which the scaling is applied (modulator or
carrier).

Press [CURVE] and observe the display It will either
show the curve st for the left or the right Side of the
break point. If necessary press the button a second
time to ensure that the LEFT curve is displayed. Then
adjust [DATA ENTRY], if necessary, to sdect a”-LIN"
curve,

Press  CURVE
this

once or |24 N
twice g5 gas

And adjust the [DATA ENTRY] controls to see this

ALG1 110000 OP1
L KEY SCALE=-LIN

8 S the depth of the I€ft curve (the dope at which the
sound will roll off below the break point). Do so by
pressing [DEPTH] and observing the dlaolay which
will either indicate the LEFT or RIGHT depth; if nec-

press the button a second time to ensure that
the LEFT depth setting is displayed. Then push up
([)fDég A ENTRY] to obtain a maximum depth setting

Press DEPTH
this 25 o
once or

twice  ganGe

And adjust the [DATA ENTRY] controls to see this

ALG1 110000 OP1
L SCALE DEPTH=99

Now play some scdes and notice how the sound
"goes away" as you move down the kggboard. While
the break point is s&t at E4, you probably won't hear
the sound getting quieter until you get to C4. By the
time you reach middle C, however, the level is down
abouf 22 dB. That's about 1/14 as loud. As you move
down the keyboard, the sound dissppears. This is an
extreme example of level scaling, and a useful one s
ou will hear. Lets |leave the lower portion of the
eyboard "rolled off" for now.

9. Asyou play the highest notes on the keyboard, you
may find the sound to be unnaturaly loud. In order
to scale this portion of the sound, you can st the
right curve and depth as follows:

Press the [CURVE] button to see what curve is s for

the right Sde, and adjust [DATA ENTRY], if neces
to obtain a (-) exponential curve. Then press

[D PTHA once or twice to see the RIGHT scading

value and adjust [DATA ENTRY] to get avaue of 80.

And adjust the [DATA ENTRY]
controls to see this

ALG1 110000 OP1
R KEY SCALE=-EXP

Press
this CURVE
to see

the 24
RIGHT
scale

EG BIAS

Then .
press  peprw And adjust the [DATA ENTRY]

this controls to see this
to see |25 )

the —ewee  |ALG1 110000 OP1
depth BREaTH cov 1R GCALE DEPTH=80

Now play up the scale from E4 and hear how you
ha\t/e removed just a bit of volume from the highest
notes.

NOTE In the examplesjust given, the keyboard level
scaling may seem to have an effect mostly at the
higher number values, but that's because you were
adjusting a carrier Modulator levelstend to be more
critical, and you'll hear a greater difference in some
voicesthan others, depending on the algorithm, the
particular location of the modulator within the " stack”,
and the actual output level setting of the operator
Remember, also, that ifyou are "boosting" the level
with a positive (+) linear or exponential curve, you
haveto be%| nwithan Oﬁerator Output Level that is
lessthan 99; the lower the Operator Output Level
setting, the morerange available for Keyboard Level
Scalingboost.

10. Press [OPERATOR SELECT], then use the KEY -
BOARD LEVEL SCALING huttonsand [DATA EN-
TRY] to et operator 2 to a[BREAK POINT) of E4
with a"LIN" left [CURVE] and a left [DEPTH] of 99.

LFOModulation: Therdationship
between the"LFO" settingsand the
"MOD SENSTIVITY" settings, and how
toprogramthese

The LFO section enables you to st the waveform
[WAVE] and frequency [SPEED] of asub-audible oscilla-
tor. The LFO section has a button [PMD] that permits
you to preset the voice 0 a portion of that modulation is
applied to change the pitch of the voice (for anything
from vibrato-like effects to exaggerated, continuous pitch
bending). Simultaneously or instead, the same LFO
wave can be assigned to modulate the amplitude ﬁlevel)
of each operator by using the [AM DE] button. Amplitude
modulation can produce tremolo when applied to a
carrier, or "wah-wah" effectswhen applied to amodula-
tor — among other effects.

LFO

WAVE SPEED DELAY FMD AMD SYNL
BATTERY

!9 o||10 o IJ1 A l;; B |13 5”14 n]
CHECR

EDIT RECALL VOKCE INIT

A critical concept to grasp is that the modulation you
sdlect with these LFO buttons does not go directly to the
operators. It does not necessarily do what you've s it to
do unless dyou. "open the gates" for the amplitude and/or
pitch modulation output of the LFO to get to the opera-
tors- These "gates’ are the Modulation Sensitivity adjust-
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LFO SECTION BLOCK DIAGRAM

VOICE MEMORY
o . | MOD SENSITIVITY |
1 [} 1
' - :fﬁgg ! R i'T(;H : Modulate the Pitch
: SYNC o wave SPEED DELAY | : ! of all OFs
Vlonworr [ 0-59 "I o0-99 ! | !
1 AMD 1 ! AMS;EI;UDE i Modulate the Quiput Leve!
d 0~%9 || 1 Lor1-0P6 | | of each OP
U A 1 I I !
FUNCTION i ments. OneMODULATION SENSITIVITY control is
= MODULATION WHEEL ] provided for PITCH, and another for AMPLITUDE. In
i i order for you to hear the result of any LFO PMD or
i [From : AMD settings, the corresponding [MOD SENSITIVITY-
™1 on oFrF i PITCH] or [MOD SENSITIVITY-AMPLITUDE] param-
: ! eter must be greater than zero.
. AMPLITUDE i _ Lets program a small amount of sine wave modula
| "|_ON oFF : tion of the pitch to give the sound some "character”
! ) i 1 Press the?WAVE] button. Y ou can now use the
i el . [DATA ENTRY] section to select any of 6 waveforms.
-~ | 2 i triangle, sawtooth down, sawtooth up, square, sine, or
V ! t sample & hold. Set the waveform to SINE.
/ L RANGE ! LFO
E 0-99 | WAVE
R - JZ'ess 9 9
kbt besmohabutadade it bl this )
- ,___E_., FCOT CONTROL _.:L,' EOIT RECALL
" — And adjust the [DATA ENTRY] controls to see this
Lo 1 >
CoIIIIIIIIIIIIIIIIo ',' ALG1 110000
g ,_r, BREATH CONTROL _;_,‘ LFD WAVE = S!NE
ST T |
et — 2. Press [SPEED] and adjust [DATA ENTRY] for a
S speed 0f 50 & @ starting point.
,__:':. AFTER TOUCH _-i_. SPEED
| L -— g LI
L | 1 o
VORSE INIT
bommmomm oo . And adjust the [DATA ENTRY] controls to sec this

ALG1 110000
LFOSPEED =50




3. Press[PMD] (Pitch Modulation Depth), and adjust
[DATA ENTRY] for avalue of 50, again, just to begin.
Now play afew notes. Y ou probably won't hear any
change from when you darted... even with [PMD] st
at the maximum of 99! That's because while the LFO
is now generating a reasonably fast (SPEED = 50)
waveform (S| NE%J atahighintensity (DEPTH = 50) for
use by the pitch modulation circuitry the "gete" is still
dosed to the frequency shifting inputs of the opera-

tors.
PMD

Press
this 12

And adjust the [DATA ENTRY] controls to see this

ALG1 110000
LFO PM DEPTH =30

4. Press[MOD SENSITIVITY PITCH], and now dowly
raise the PMod Sensitivity value using the LDATA. .
ENTRY] controls asyou play a note. As the sensitiv-
ity value ranges from O (none or "dosed gate') to 7
(maximum), the sound can quickly become weird.
Leavethe[MOD SENSITIVITY- PITCH] s at the
lowest value that still gives you a noticeable effect,
which isavalue of about 2

MOD SENSITIVITY
PITCH

Press
this 15

B

E

SAVE
CARTRIDGE

;tr%all values of[DATA ENTRY] while playing, then set

ALG1 110000
PMOD SENS. =2

5. Thisis Erobably giving you far too much pitch modu-
lation, but if you reduce the sensitivity further, there
may not be enough sensttivity for modulation from
other contrals (like the after touch, breath controller,
gc.). Therefore, leave the sensitivity set at 2, and
instead lower the Pitch Modulation Depth in the LFO
section. Press [PMD] and then adjust the value to 15.

PMOD

Press
this 12 8

And adjust the [DATA ENTRY] controls to see this

ALG1 110000
LFO PM DEPTH =15

6. This is an improvement, assuming you're attempting
to program a clarinet-like voice (we are for now), but
the modulation is still much too fast to be natural.
Press [SPEED] and then adjust the LFO speed to a
more natural-sounding frequency... avalue of 27
slwoulddbe about right. Play a few notes and see how
it sounds.

SPEED

Press
this 10

0o

VOICE INIT

And adjust the [DATA ENTRY] controls to see this

ALG1 110000
LFO SPEED =27

7. You have now st the LFO section to automatically

add a smal amount of vibrato to the voice, smulating
the natura vibrato in areed instrument. However, the

effect isthere dl the time, whereas in a"red" instru-
ment the vibrato might begin a short time after the

note first becomes audible. This delayed onset of LFO

modulation is available in the DX7 by using the LFO

with the [DATA ENTRY] controls. Now play, afew
notes and listen after you press a key to the d
time before the vibrato commences. This is probably

[DELAE]Dbutton; ress it and st the delay value to 75
I

a bit too much delay so readjust it to avalue of 55 for

now.
DELAY

Press
this |1

A

And adjust the [DATA ENTRY] controls to see this

ALG1 110000
LFO DELAY =85

8 There are severd additiondl, related controls we have

not yet explored: [SYNC] and [AMD] in the LFO
section, and[MOD SENSITIVITY-AMPLITUDE].
Lets begin with the [SYNC] function.

[<SYNC] letsyou use[DATA ENTRY] toturn LFO
ey Synchronization ON or OFF When Sync is ON,
the LFO wave form starts at the beginning of its cycle
each time you play a note. When %%/nc is OFF the
LFO just kegps running, and each note you play
"catches' the modulating waveform wherever it hap-
pensto beinitscyde Thiseffect isdifficult to hear at
the moderate LFO speed and depth you have pro-
grammed, 9 let's temporarily increase the depth and
ow down the speed.

NOTE By now gou should know how to set [SPEED],
[DELAY], [PMD] and [MOD SENSITIVITY-PITCH]
D TEMPORARILY changethesevalues. Set a Speed
of 3, a Delay of 0, a Depth of 99 and a Pitch Mod

Sensitivity of 7. This "swooping” may sound strange,
but bear with us.

Temporarily reset these values as shown

ALG1 110000
LFOSPEED =3

ALG1 110000
LFODELAY =0

ALG1 110000
LFO PM DEPTH =99

ALG1 110000
PMOD SENS. =7

9. Press the LFO [SYNC] button and observe the dis-
play The Sync should be ON. Play a note and hold
the key down Ion%enou h to hear the modulation
"swing" &s the LFO wavtorm repeats. Then play the
same note severd times, holding the key down for a
very brief time, and hear how each note starts chang-
ing pitch from the same initia frequency.



SYNC

Press
this 14 °

BATTERY
CHECK

Thedisplay should look likethis. Play several brief

notes
ALG1 110000
LFO KEY SYNC =0N

10. Now use [DATA ENTRY] to turn the sync OFF
Again, play the same brief note severd times, and
listen to the pitch each time. Y ou'll hear theinitial
pitch of each note chanﬁe slightly as the randomly
timed notesinteract with the regularly oscillatin
LFO. With less exaggerated settings, leaving the LFO
Sync OFF will cause minor changes from note to
note that result in amore natural smulation of an
acoustic instrument.

Then adjust [DATA ENTRY] 90t
tﬁ?%"an uag Dn péy several]bsﬁep ﬁ

éjtglay looks like

ALG1 110000
LFO KEY SYNC = OFF

Thetwo am&l itudemodulation functions, LFO[AMD]
and[MODSENSITIVITY-AMPLITUDE],worksmilarly
to the pitch modulation depth and sensitivity, except that
the amplitude sengitivity can be programmed separately
for each operator. The SAX-BCL1 voice in the Master
Group isagood example of the use of LFO amplitude
modulation, where the breath controller can be used to
change the level of severd operators,

To s how the amplitude modul ation works, letsturn
off the pitch modulation temporarily and turn on the
amplitudemodulation.

11. Turn LFO Sync ON again by pressing [SYNC] and
the [ON] button. Then st the pitch modulation
depth at 0 ?y erng [PMD] and pulling down the

DATA ENTRY] dider. . .

12. Press[AMD] and bring the amplitude modulation
depth up to a high value (from 50 to 99), and play a
note on the upper section of the keyboard. ﬁRemem-
ber that the Keyboard Level Scaling has "rolled off"
this sound on the lower part of the keyboard). Notice
there is no amplitude modulation yet.”Y ou need to

"open the gate" for each operator that you want the

modul ation to affect.
AMD

Press
this 13 ¢

And adjust the [DATA ENTRY] controls to see this

ALG1 110000
LFO AM DEPTH =50

13 Press[MOD SENSITIVITY-AMPLITUDE] and then
press JOPERATOR SELECT] to st Operdior 2 as
the current operator. Then use [DATA ENTRY] to
bring up the sensitivity to a maximum of 3. Play a
note, and listen to the timbre change. This modula-
tion will be very pronounced, so you'll probably
want to lower the sensitivity to about 1 The timbre
changnes because the LFO is modulating the modula-
tor which produces the harmonics.

AMPLITUDE

Press 116 F
this

LOAD

And the display should look like this

ALG1 110000 OP1
AMOD SENS. =0

OPERATOR
Then SELECT
Pr ?Ss 2z
this

to slect OP2, and adjust [DATA ENTRY] to 3 firs, then

tol
ALG1 110000 OP2
A MOD SENS. =1

Now lets see what happens when you modulate the
carrier's level.

14. Press [OPERATOR SELECT] as needed to sdlect
operator 1, and then adjust its amplitude sensitivity
to the maximum 832] Pla¥]a note in the upper part of
the keyboard, and hear the wide deviations in vol-
ume. The wide deviations in volume occur
the LFO is being applied to change the output level

of the carrier through which all the sound in the
stack must travel. Now reduce the sengitivity to 1
OPERATOR
Press SELECT

this to z
get OPI

and adjust [DATA ENTRY] to maximum (3) then (1)

ALG1 110000 OP1
AMOD SENS. =1

15. The amount of amplitude modulation is probably
gill much too hl%?:_’ but we may want some ampli-
tude modulation SENSITIVITY for useby an external
modulation source (like thewhee! or breath control-
ler). Therefore, leavethe sensitivity settings alone.
Instead, press [IAM D] anduse[DATA ENTRY] to
bring the amplitude modulation depth down to
about 10 9%/ery little depth compared to the maxi-
mum of 99). AMD

Press
this 13 c

And adjust the [DATA ENTRY] controls to see this

ALG1 110000
LFO AM DEPTH =10

16. Add some Pi.tch modulation depth (it should be at
zero) to obtain a pleasing frequency variation for
some interest. Press[PMD] and st it to 15. Then

ess[DELAY] and st it to 55, press [SYNC] and
urn off the key sync, and press[SPEED] and reset

it to 27.
ALG1 110000
Now reset all th
paramearfora . |LFO SPEED =27
rsr.ﬂﬁdnatural

ALG1 110000
LFO DELAY =88

ALG1 110000
LFO PM DEPTH =15

ALG1 110000
PMODSENS. =2
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Programmingtheremaining
4 operator*

So far we have used just 2 of the 6 available operators
within the algorithm to cregte the voice you are hearing.

The remaining 4 operators can be used fo add to the
voice and richen it. However, for the purpose of demon-
stration, well show you how to program a completely
different sound with them. Then, by using Keyboard
Leve Scding, you can roll off this second voice in the

upper part of the keyboard so you end up with a split
keKIboard. _
OTE In this part of the manual, we'll assumeyou

are beginning to gain some familiarity with the DX?7,
S0 we won't use quite as many illustrations, nor will
we always instruct you to use [DATA ENTRYJ1 to
alter avalue if it should be obvious that that's
valueischanged. Ifwe say "adjust the frequency ratio
to 3.00" we'll assume that you know how to push the
dider or use the [Hl] and [ +1] buttons.

This segment of the voice will become a piano-like
sound. Remember that this is not su tobea
"great" sound, just onefor learning. In fact, we're eager
for you to experiment with the voice after you cregte it
0 you can make improvements.

1. Press[OSCILLATOR-FREQUENCY COARSE].

Turn ON operators 3, 4, 5 and 6, then turn OFF oper-

aors 1 and 2 by pressing the corresponding [OPERA-

TOR ON-OFF] buttons.
Thedisplay will show

ALGYT 001111 OP3
F COARSE = 1.00

Note that the current operator automatically changes
to operator 3 (OP3) when you turn off the first two
operators. _
2. Changethe frg']:_uencﬁy of operator 3 to aratio of 2.00.
RATOR

Then press (O R SELECT] and adjust the
frequency of each remaining operator as follows:
OPERATOR FREQUENCY
3 200
4 200
5 1200
6 400

ow the

3. You won't hear anything yet because those operator

output levels are still set et the initialized value éze“o&
Restt the levels as indicated below; first press [OPER-
ATOROUTPUT LEVEL], and adjust the level of the
current operator. Then préss [OPERATOR SELECT],
?ndhset the output level for the next operator, and 0

orth.

OPERATOR OUTPUT LEVEL
3 93
4 93
5 70
6 75

Play afew notes and listen to the sound. The "square’
envelopes can be dtered, making a magjor improve-
ment toward obtaining a sound like an electronic

|ano.
4. If necessary, press OPERAT%R SELECT] until oper-

ator 3 is current. Then press [EG RATE] and adjust
[DATA ENTRY]f for each of the 4 rates, setting them
& shown in the following chart. Then press [EG
LEVEL] and s the 4 levels for operator 3, dso accor-
ding to the chart.

OPERATOR 3 EG SETTINGS

RATEL = 95 LEVEL 1 = 99
RATE2 = 20 LEVEL 2 = 95
RATE3 = 20 LEVEL 3 =0
RATE 4 = 50 LEVEL 4 =0

Play a few notes and observe how the sound now
resembles a hammer strike. This effect occurs because
you have afast rate to maximum level (R1,L1) for the
"hammer strike", followed by aslow fall to an'inter-
mediate level (R2.L2), which has the effect of
"widening" the hammer strike and making less of a
"click". There is no sustain level (L3=0) because a
piano string will not sustain indefinitely However, it
will continue vibrating for along time if you do not
release the key s0 avery dow rate is st for the fall to
Leve 3 (Rate 3=20). If you release the J)lano key
shortly after striking the note, the sound will fall
rather quickly to zero due to the damper. For this
reason, Rate 4 is st to a moderately fast rate of 50.
Level 4 is, of course, zero 0 that the sound will even-
tually fall to silence.

5. You want to have a similar envelope for operator 4,

adthough afew of the rates can be changed < that the
harmonic structure changes at a different rate than
the overal volume.

You could press[OPERATOR SELECT] to st opera-
tor 4 &s the current operator, then press [EG RA

and [EG LEVELL4t|meseed1 whileusing [DATA
ENTRY] to s the desred values. There Is an eader
method, asyou may recal; usethe"EG COPY" func-
tion.

To copy the envelope FROM operator 3 to operator 4,
first make sure that operator 3 is still st as the cur-
rent operetor. Then press the [STORE] button and
hold it down while eFr ng the [4] button. This cop-
iesal rates and levels from operator 3 to operator 4.

There is one change to be made for operator 4 in that
Rate 2 must be st a 29 instead of 20, whereit had
been for operator 3. Press [OPERATOR SELECT] to
St operator 4 ascurrent. Then press[EG RATE] until
rate 2 BERIGHS in the display and adjust it with the
DATA ENTRY [+1] button. The envelogesfor operar
tors 3 and 4 now complement one another. The set-
tings are shown below for operator 4:

OPERATOR 4 EG SETTINGS

9. Press the (OPERATOR ON-OFF] buttons [12 and LZ]

RATE1 =% LEVEL1 = 99
RATE2 = 29 LEVEL2 = %
RATE3 = 20 LEVEL3=0
RATE4 =30 LEVEL4=0.

6. The envelope for operator 6 will be st identically to

that of operator 4. Since OP4 is till set as the current
operator, just press and hold [STORE] and then press

. [S‘ to copy the envelope from OP4 to OPS6.

milarly the envelo;l))efrom operator 3 can be c&pied
to operator 5. Do s by prn% [OPERATOR SE-
LECT] until OP3 is current. Then press down the
[STORE] button and hold it while pressing [5] to copy
the envelope to OP5.

8 Play afew notes, and observe how the sound has

improved, with much more of an electric piano feel to
it. The "piano" sound now appears across the entire
keyboard. Let's see what happens when the "clarinet”
sound is again introduced.

to turn on the clarinet-like sound. Now play from the
bottom of the keyboard to the top. Notice how there
isonly piano sound on the bottom, and how the
clarinet enters in the top half of the keyboard due to
t2he previous keyboard level scaling of operators 1 and



In this case, we do not want these two segments of
the voice (OP1-OP2 and OP3-OP6) to combine; we
want a"split" keyboard instead. (With another voice,
you might want the two voice segments to play to-
gether, complementing one another.) Since we don't
want the piano mixed with the clarinet, let's use the
keyboard level scaling feature to "roll off" the piano

(OP3-OP%).

10. If necesary press [OPERATOR SELECT] to st
operator 3 as current. Then press [BREAK POINT]
and use [DATA ENTRY] to st the break point as
shown below. Next press [OPERATOR SELECT] to
set operator 4 as current, and set its break point &
indicated in the chart. Operators 5 and 6 will not

need any leve scaJlerZ? because their effects will be

adequately contoured by operator 4 (through which
bath must travel).
OPERATOR BREAKPOINT
3 A2
4 C3
5 Doesn't matter
6 Doesn't matter

11. Now that the break points are set, you'll need to
establish the curves for each of these operators.
Press[CURVE] and use [DATA ENTRY] to set oper-
ator 4 to a negative linear curve on the right side of
the break point. Remember you may have to press
EICUIRVE] onceor twiceto seethe"RCURVE = 7'

ISplay

12. Set operator 3 asthe current operator, and then use
WATA ENTRY] tost it toa-LIN Right curve.

13. Now set the deé)th of the right curves for operator 3
by é)r ng [DEPTH] once, to seethe "R DEPTH =
7" display and adjusting[DATA ENTRY] toavalue
of 99 (maximum roll off). Press[OPERATOR SE-
LE9% ; to st operator 4 as current, and &t its depth
to 99 dso.

You can now play the keyboard and observe how
the sound changes from the piano-like voice on the
bottom to the clarinet-like voice at the top. It'sall one
voice, but the component "stacks' of carriers and
modulators are uniquely programmed and scaled to
produce two distinct sounds. .

14. To obtain adlightly altered harmonic structure, you
may want to shift the pitch just a little bit for opera-
tor 4, the erl mary modulator in the piano portion of
thevoice. You can do this by pressing [DETUNE]

and adjusting [DATA ENTRY] to suit your tagte
while plg?n ng the piano-like sound on the lower
portion of the keyboard. We recommend starting
with a Detunevalue of +3 for OP4. .

15. The entire keyboard can be tr if you like.
Pressthe LKE TRANSPOSE] button and then
press the key which you want middle C to become.
Now play and see what ha&)ens. If éou want to.
trangposeagain, press[KEY TRANSPOSE] again
and pressthe new "middle C* key This transposes
both portions of the voice.

Suppose, however, that you just want to transpose
the piano portion of the voice. To do this, you do not
use the transpose feature. Instead, you change the
frequency ratios of the operators in that part of the
voice (operators 3, 4, 5 & 6).

16. Press [OPERATOR SELECT] as many times as
needed to set operator 3 as current. Then press
[OSCILLATOR FREQUENCY COARSE] and
you'll seethe ratio is now st at 200. To transpose
an octave, double this ratio to 4.00. At this point, the
voice will seem to "change" because the modulator
fre(éuenples have not yet been transposed, o the
gf1fo ulation will, in fact, be producing a different

ect.

17. To "correct” and completely transpose the piano-like
sound, double the frequency ratio of each of opera-
tors4, 5 and 6 bX _Prn LOPERATOR SELECT]
and adjusting [DATA ENTRY]. Operator 4 incresses
from 2.00 to 4.00, operator 5 from 12,00 to 24.00,
and operator 6 from 4.00 to 800. Now play across
the keyboard and listen to what has happened... two
lead voiced

Programming velocity sendgtivity

The output level of each operator can be programmed
to increase based on how rapidly a key is pressed down.
Thisis accomplished with the [KEY VELOCITY SEN-
SITIVITY] button. Since the maximum output level of
any operator is aways 99, if an operator is already s to
99, it might ssem that no further output can be achieved
using the velocity sensitivity. To get around this problem,
the DX7 is designed 0 that the nominal operator output
level decreases as you program the operator for more
key yelocmﬁ sengitivity If an operator is programmed for
maximum key velocity sensitivity (7), and you play a
note very dowly, that operator will have avery low
output level; play the same note quickly, and the output
level will increase substantially

To illugtrate this feature, lets program the piano-like
portion of the voice to get louder and more brilliant
when you press the keys faster. We'll do something
similar with the clarinet-like portion of the voice. (Wed
ssy "play harder,” which iswhat we mean, but we don't
want to confuse this parameter with the After Touch
modulation that depends on the pressure you apply alter
the key "bottoms out."?
1.PressSiKEYVELOCITY SENSITIVITY]andthen

press[OPERATOR SELECT] as required to st oper-

ator 1 asthecurrent operdor.

KEYVELOCITY HATOR
SENSITIVITY gl
Press then
this |28 R this z
£G BIAS

and use (DATA ENTRY] to set OP1 like this

ALGT 111111 OP1
KEY VELOCITY = 3

2. Then press(OPERATOR SELECT] and use[DATA
ENTRY] to st each of the other operators for key
Vﬁloaty sensitivities as shown in the accompanying
chart.

KEY VELOCITY SENSTIVITY

OPERATOR VALUE
1 3
2 0
3 2
4 7
5 7
6 7

3. The resulting voice will change as you press keys
faster. If you experiment with different velocity sensi-
tivity values, you may find that no combination is
"ided." 1t may be necessry to go back and change
the operator output level settings,

Namingand storingthenewly

created voice

1 Now that you've created the voice, perhae/s gou'd like
to giveit anameal of your own. Press [VOICE
NAME] and you'll se ablinking cursor ﬁa box) ap-
pear a the starting postion of the 10 available charac-
ter spaces for the name. To actually enter a name,
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pressand hold down the[CHARACTER] button,
then press individual buttonswhich correspond to the
|etters, numbers, or punctuation you wish to use

Y ou can determinewhich buttons produce which
aphanumeric characters b)(] looking & the small dark
brown "reversed” type in the right comer of eech
button. If you want to correct a character, continue
holdin ARACTER] and use the DATA ENTRY
[<] or?>g buttons to move the cursor to the position
you want to change. Then re-enter the new character
or press [SPACE] to leave a blank space).

2. Now that the voicCe is reasonably complete, you may
wish to sore it on aRAM cartridge, or to oreit in'an
internal memory If you're going to usethe RAM
cartridge, make sureits On-Off dide switch is s to
OFF 0 that the memory is not protected. Y ou will.
then haveto turn off the software memory protection
in the DX7 for the cartridge or internal memories b

ressing. the corresponding [MEMORY PROTECT
utton and then pressing the [OFF] DATA ENTRY
button. The memory is now ready to the voice

3 Pressthe[MEMORY SELECT-INTERNAL] or
[MEMORY SELECT-CARTRIDGE] button, depend-
Ing on where you want to Sore the voice, then (Fress
and hold down the [STORE] button. While holding
[STORE], press the voice sector button correspond
Ing to the specific location (1-32) in which you want to
place the voice

That'sit. The voice is now stored.

NOTE Ifyou accidentally press a voice selector button
without holding.down the [STORE] button, you will
losethevoiceyou havejust created and will. instead,
hear thenewly'sel ected internal or cartridgevoice.
HAVE.NO FEAR, you can recover the "lost" voice by
using the following "EDIT RECALL" procedure:

Edit Recall " Emergency Voice Recovery”

Ingructions )

a) Pressthe [FUNCTION] button to placethe DX7 in
FUNCTIONmode.

b) Pressthe [EDIT RECALL] button, then pressthe
[DATA ENTRY] [YES button to answer thetwo
prompts "edit recall?" and "ae you sure?".

C) You have now recovered the "log" voice; repest
dep 3 to dore the voice

4. The voice is Stored, but it is dso il in the edit/play
buffer manogorwhere you can continue to EXBGI’I-
ment with it. For example, press[EDIT/COMPARE]
to return to the editing mode, and then try adjusting
some parameters. One change we recommend is to
try thedifferent algorithms. Press(ALGORITHM
SELECT] and then change from algorithm#1 to#9.
Notice the improvement in the piano portion of the
voice (e least we think it's an improvement), and the
change in the clarinet side of the voice.

Try dl thealgorithmsto hear thedifferencesthey
make in the sound. Y ou may want to experimerit with
different EG setti ngis keyboard rate scaling, and 0
forth. If you stumble across something you want to
keep, rename it and Store it in another memory locar
tion.

5. When you're done with IXlé)ur editing sesson, press
whichever MEMORY PROTECT] button you had
originally pressad to turn .off the protection yécanrldge
or mterndf),rand usethe [DATA ENTRY-ON] button
to restore protection S0 you or someone dse cannot
accidentally erase any voices. If the RAM cartridge is
where you saved the voice, d0 remember to turn on
its hardware memory protect switch once again.

That coversjust about dl the basic programming
functions of the DX7. If you've magtered this informa-
tion, you're ready to cregte any voice you wish. It may
take a bit of practice, but soon the instrument can be-
come an "intuitive" extension of your cregtive mind.

HintIfyou'replaying on stage, either presetsor-voices
you've programmed on RAM, you maywant to ID these
voices.by appl KI ng-a.length of white masking tape (ap-
propriatewidth) to thefront panel andwriting the voice
names next to the'voi ce selector buttons.



Any of the preset voices can be edited to change them
sliqgt %/ or totally Infact, theterm "primary voice” might
be better than "preset voice" since these voices are not

ermanent like the presets of mogt other synthesizers. In
act, al DX7 presets are completely programmable. So,
too, are any voices you may have cregted from scratch
or copied from another DX 'synthesizer.

A specia EDIT mode is provided for editingthe
voices, preset or personaly programmed. WeTl provide
abrier example of editing a preset voice, and you'll s
that the process is almost identical to that of program-
ming from scratch, aspreviously detailed.

1. Sdect the Electric Piano 1 voice from the Master
Group of the DX7 voice ROM cartridge. Play the
voice. Lets suppose you want to change the timbre of
the sound <0 It becomes more penetrating... but not
ater any of the envelopes, fundamental pitches, mod-
ulation, or touch sensitivity.

The display should look like this

g CARTRIDGE VOICE
CRT 8 ELEC PIANO 1

2. Pressthe [EDIT/COMPARE] button, and noticethat
the display chan%es to show the last programming
function which had been used. If you've been going
straight through the manual, that function would be
"algorithm sdlect,” though it isnot important really

ECiT/
COMPARE

FPress
this  |CHARACTER

And see this

g ALG5 111111
ALGORITHM SELECT

3. From the diagram for algorigthm 5 (which the display
tellsusis the algorithm of thisvoice), we see that
operator 2 isthe modulator of one stack, and there-
foreincreasing its outpit level may "brighten” the
voice. Wewon't know for sure unfil wetry it. Press

[OPERATOR OUTPUT LEVEL] and then press
[OPERATOR SELECT] until operator 2 is set asthe
current operator.

OPERATOR

ouTPUT OPE
CEVEL Streer o
Press then
: Q :
this 27 this z
AMPLITUDE
to see this

g ALG 5111111 OP2
OUTPUT LEVEL =58

So far, the only due you have that you arein the Edit
mode is that the LCD display shows editing functions
such as"Algorithm Sdect” and "Output Leve." You
are about to e that another aspect of the display can
showyouwnhetheranything has yet been changed.

4 go far, you have not actually changed the voice,

& afew notes, varying the velocity with which you
press the keys. Then move the [DATA ENTRY]
dider to change the output level of operator 2 to 90.

Notice that the instant you change this parameter, a

decima point apfj)eers to the right of the voice num-

ber in the LED display This decimd is your clue that
the voice is no Iong%er the same as the preset. Play a
few notes and hear tor yourself.

g ALG 5111111 CP2
| [OUTPUT LEVEL =80

\ 1

Noticethisdecimal point appears

when the output level changes

5. If you want to compare the newly edited sound to the

original sound, you can press the [EDIT/COMPARE]
button once. Notice the decimal point in the LED
voice number display disappears, and the number
itsdf begins to flash."While the number is flashing,
ou can play the original, unedited voice. Press
EDIT/COMPA R_E][ again and the edited voice regp-
pears, decima point and al.

You can see that this is exactly the same way you use
the controls to create avoice "from scratch” using the
[VOICE INIT] function. Infact, [VOICE INIT) realy
does nothing more than to &t dl parametersto a
default value, and then placesthe DX7 in the EDIT
mode. |f you want to change any other parameters,
ust press the appropriate selector bution(s) and use
‘[DATA ENTRYﬁJ or any other buttons required to

rogram the new values. We strongly recommend

hat you rename an edited voice by using the [VOICE
NAME] function.

6. If you wish to save the edited voice, you have sav-

ed choices If you have edited a presst ROM voice.

ou cannot save that voice on a ROM... ROMs are

eed Only Memories. Y ou can, however, save the
edited preset on a RAM (Random Access Memory)7
cartridge or in an internal memory within the DX7.
If the "origind" voice you edited was sdlected from
aRAM or an internal memory, you can over-store
the edited voice in the same place, or in adifferent
memory location 0 you retain the original and
edited versons. The method of storing the edited
voice isidentical to that for storing avoice you
created "from scratch”; we repeat this below for
convenience.

7. You can dorethe edited voice on aRAM cartridge, or

doreit in an internal memory If you're going to use
the RAM cartridge, makesureits On-Off slide switch
IS & to OFF 90 that the memory is not protected. You
will then have to turn off the software memory protec-
tion in the DX7 for the cartridge or internal memories
% gr ng the corresponding ?M EMORY PRO-

button and then presang the [OFF] DATA
I%NT Y button. The memory isnow ready to accept
the voice

8. Pressthe[MEMORY SELECT-INTERNAL] or

[MEMORY SELECT-CARTRIDGE] button, depend-
Ing on where you want to store the voice, then press
and hold down the[STORE] button. While holding
[STORE], press the voice sdlector button correspond-
Ing to the speific location (1-32) in which you want to
place the vaice. If thisis the same |ocation where the
original voice was located, the edited voice will erase
(and replace) the original. The moment you store the
voice, the decimal point in the LED voice number

wi gglow dissppears, and you are out of the EDIT
mode.

47
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Analyzing and keepingarecord

of voices

You can use the EDIT mode to examine al the param-
etersof each preset... or of any voice. Y ou don't haveto
change anything, but the envelope or frequency ratios
or touch sensitivity of avoice may be useful toyou in
creating a new voice. In the event avoice is accidentally

erased, the written record can be used to
reprogramming the voice. We recommen

d

uide you in
using the

handy form provided on the inside of the back cover of

this manual (unrestricted permission is hereby %anted

forms as you wish). The accompanying form has been
filled out asyou might do it to describe the voice cregted
in the Tutorial section of this manual.

In fact, we recommend using the EDIT mode to ana-
lyze and record the parameters of severd preset voices
strictly as alearning tool for you. Play the voices, look &t
the way the voice is programmed, and try to understand
how the settings affect the sound and touch of the voice.

Here's a hint on how to make useful edits on complex
voices without excessve andyss or trid-and-error.
SHect avoice such as aflute, french horn, piano, €c.

TOR FREQUENCY-COARSE]. Finally press[OPERA-
TOR SELECT] repeatedly and examine the frequency
retios for the 6 operators. With most voices, you'll sea
lot of 1.00 and 2.00 retios, but mixed in with these there
may be one ratio which is unusual, a fine-tuned ratio
like 153, or aavery high ratio like 24.00. If you then
adjust the[OUTPUT LEVEL] of that "unusual" opera-
tor's frequency retio, or change its frequency ratio with
coare or fine control, you can make interesting and
useful changes to the character of the sound.

for you to reproduce as many of the DX7 Voice DataLis  Then press [EDIT/COMPARE], and press [OSCILLA-
e
YAMAHA =2 DX7'VOICE DATA LIST =
(] 6
DATE/PRESET No. : P/ 25 o |5
o |a
VOICE NAME : LEARN/NG o Ts
9 | 5 |swE| 27 |s5 | /5 | O |loFF | 2 s |2
PROGRAMMER : GARY 2 |
ALGO- | FEED. | WAVE | SPEED | DELAY | PMD AMD | sync | PITCH %‘S'é"
RITHM | BACK LFO MOD. SENSITIVITY
1 2 3 4 (] I‘ 7 8 0 n 2 13 4 ) -] t ]
LY/ PITCH BEND Pongagssmo
MONO | RANGE | STEP | MODE | onoo | TIME
> PoOLY | /2 o RETAM| 6FF o
s[R & | oo | o eWN ool — |— —|olo] 0 [ 75 | 7 F[ T
5|/ 2/ oo | o jomxole| — |— - l0lo]l o |20 [ 7 |||
ARyl | 00 |43 | 3 |—uwl09?] o |92 | 7 || |
3|R 4 | co o 90| A2 --U%-/ 4199 o (92 | A 1 etk
2| R | 2. | o o 4299 ol 64 lywl—99|c| 0 | 69 | o ,1,1,;,6%% c3
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SYNC | COARSE | FINE RATE | LEVEL | POINT | CURVE | DEPTH |RATE | LEVEL |ITYSENS.[ RATE | LEVEL | TRANS | Mook
OSCILLATOR E KEYBOARD LEVEL SCALING SCALING OPERATOR PITCH EG POSE
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THE INTERNAL AND CARTRIDGE MEMORIES

We have already described how to play voices that are
stored  intheinternal memoriesor cartridgememories.
As part of the tutorial, we have dso described how to
store asingle voice. The following instructions provide
additional detail on the use of these memories for
storing and rearranging voices. To remain consistent
with the panel labels on the DX7, we use the term
"Store" to describe the process of placi n? the currently
selected voice (the one which is being played or edited)
into any location (1-32) in the internal or cartridge mem-
ories. We use the term "Save" to describe the process of
simultaneoudly placing all 32 internal memory voices
into the correspondlorgly numbered cartridge memories.
We use the term "Load" to describe the process of trans-
ferring the 32 voices from one bank of a ROM cartridge,
or from a RAM cartridge, into the 32 internal memories.

Memory Protect. o .

When you store a voice (or voices) into an internal or
cartridge memory, whatever voice had been in that
memory location Is automatically erased.. just like
recording new material over an 0ld tape (although
recording tape is not involved). To help you avoid the
frustration and inconvenience of acci dentalg/ erasing
any voices, the DX7 is equipped with sever éyém()f
Memory Protection. The [MEMORY PROTECT] but-
tons provide independent "software" protection for the
internal and cartridge memories. In addition, the RAM
cartridges themselves have "hardware" memory protect
switches. You can dways "read" or "load" avoice from a
memory regaraless of memory protect status. However,

ou cannot store a voice in any internal memory (or
oad the RAM voices into the Internal memoneﬁg unless
the internal memory protect is first disabled (turned
OFF). Similarly, you cannot Sore avoice in any internal
memory (or sve the 32 internal voices to RAM car-
tno_lge) unless the cartridge's hardware memory protect
switch is OFF and the DX7's software memory protect-
cartrld?e feature is dso OFF .

The following instructions describe the procedure for
turning the memory protect off; they dso instruct you to
turn ON the memory protect as soon as the vomeé)
have been gtored. It isa good idea to always turn ON
the memory protect unless you specifically need to store
avoice. This habit may someday avoid accidentd era-
sure of your voices

Storingindividual voicestoRAM

cartri ge _

1 Firg make sure the Memory Protect switch on the
RAM cartridge is turned OFF (switch positioned away
from the connector). _ . .

2. Whether you have been playing an internal voice,
editing avoice, or creating one from scratch in the
VOICE INIT mode, turn off the software memor\é ro-
tect. Press HM EMORY PROTECT-CARTRID E]
andthedisplay will indicate"MEMORY PROTECT
CARTRIDGE??72".1f "77?7" is"OFF", thesoftwarepro-
tection is aready off and you can go directly to Step 3.
If the"???" is "ON", then press the [OFF] button.

3 Press the LM EMORY SELECT-CARTRIDGE] hut-
ton, and then press the [STORE] button and hold it
down while pressng the voice selector button (1-32)
which corresponds to the RAM cartridge memory in
which you wish to sore the voice. The LCD display
will briefly indicate "Under Writing", and will then
return to the voice name and number, indicating the
voice has been stored.

NOTE: Ifyou attemé)t this step with either the software
or hardware cartri qu memor gg)otectwn ON, the dis-
play will indicate "MEMORY PROTECTED" assoon
aglyou ress [STORE]. If, when you release
[STORE], the voice riame reappéars, then the soft-
ware memory protect is ON; perform Step 2 as above,
then Step 3 again. If, when you release [STORE], the
"MEMORY PROTECTED" messageremainsdis-
played, the hardware protect is ON; perform Step 1,
then Sep 3again.

4. Once the voice is sored, press [MEMORY PRO-
TECT- CARTRIDGE] and [YEY to reactivate the
software memory protection, and then rest the
switch on the RAM cartridge to reactivate its hardware
memory protection.

Savingall 32internal memory voices

toRAM cartridge _

1 First make sure the Memory Protect switch on the
cartridge is turned OFF (switch positioned away from
the connector). Then turn off the software memor
protect by pressng [MEMORY PROTECT-CAR-
TRIDGE] fallowed by HOFI?. ,

2. Press[FUNCTION] to place the DX7 in FUNCTION
mode, and then press [SAVE]. When the display asks
"SAVE MEMORY ALL OF MEMORY 7", press[YES]
(unless you change your mind, in which cese you
should press [NO] and go on to whatever function

you wish). _ _

3. Because you are about to erase whatever voices are in
the RAM cartridge, the DX7 gives you one more
0 Eortunlt to chan%a L}/our mind by asking "SAVE

MORY, ARE YOU SURE?" If you indeed want to
save the 32 internal voices in the RAM cartridge,
ress [YES this second time (if not, press [N ]%.

4. The display will indicate "SAVE MEMORY, UNDER
WRITING!" for stout 20 seconds asthe voicesare
beingwritten (saved) ontothecartridge. The displa
will then indicated"SAVE MEMORY COMPLETED", a
which point you can select whatever mode you wish

5. Once the 32 voices are saved, presséM EMORY
PROTECT- CARTRIDGE] and [YEY to reactivate
the software memory protection, and then reset the
switch on the RAM cartridgeto reactivate its hardware
memory protection.

Loadingall 32ROM or RAM cartridge

voicestointernal memory

1 Fird turn off the internal memory protect. Press
[MEMORY PROTECT-INTERNAL], and the dis-
play will indicate"MEMORY PROTECT INTERNAL
777, 1f 77?7 is"OFF", the internal memory protection
is already off and you can go directly to Step 2. If the
777" is "ON", then presst eLOF button.

2. Pres[FUNCTION] to Elacet e DX7 in FUNCTION
mode, and then press [LOAD]. When the display
aks"LOAD MEMORY ALL OFMEMORY ?", press
[YE%q(unIess you change your mind, in which case
you should press [NO] and go on to whatever func-
tion you wish). Because you are about to erase what-
ever 32 voices are in the internal memory, the DX7
gws you one more opportunity to changg %our mind
by asking "LOAD MEMORY, ARE YOU SURE?" If you
indeed want to load the 32 RAM voicesinto theinter-
nal memory Rress [YES] this second time (if not,

ress BN?)). fter a second or 0, the message "LOAD
EMORY COMPLETED" appears, telling you the
voices are loaded.

3. Oncethe 32 voices are |oaded, press[MEMORY
PROTECT- INTERNAL] and [YES to reactivate
the internal memory protection.

Tranderingasnglevoicefrom one
location to ancther in the RAM
cartridgeor internal memory

Y ou may wish to rearrange the voices 0 they fall in a
particular order as, for example, when you are going to
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play alive performance and you want memories 1-32 to

contain the voices you plan to play in numerical order.

This can be done &ther in the internal memory or in

the RAM cartridge memory Its best to have et least 1

"blank" or unwanted voice which you can erase when

doing this. If you need all 32 voices but smply in adif-

ferent order, make a copy of the%a?ether by saving from
internal to RAM cartridge, or loading from RAM car-
trid%e to internal, as appropriate). _

1 Determinewhether you want to work with the RAM
cartridge or internal memory and turn off the corre-
ﬂondmg sofware memory protection by pressing
[MEMORY PROTECT-INTERNAL] or [MEM-
ORY PROTECT-CARTRIDGE] and then pressng
[OFF]. If you're working with the RAM catrlldg]e,.
%%): be sure its hardware memory protect switch is

2. SHect avoice you wish to move b ranJM EM-
ORY SELECT-INTERNAL] or [MEMO _
SELECT-CARTRIDGE], and then the appropriate
voice sdector button, from [1] to [32. .

3a Assuming you want to move the voice into a differ-
ent RpA05|t|on within the same memory area (internal
or RAM cartrid e%from which you sdected it, press
and hold [STORE]. Then press the voice sdlector
button corresponding to the memory location into
which you wish to move the voice. THIS NEW
LOCATION SHOULD BE BLANK, OR ONE YOU
DONT MIND ERASING, UNLESSYOU HAVE
ALREADY MADE A COPY OF ALL 32 VOICESAS
DESCRIBED PREVIOUSLY.

The voice has now been dored in the new location.
(It till exigtsin itsoriginal location.) Now you can
release the [STORE] button, pressthe voice selector
of the next voice you want to move, and then press
[STORE] and the voice sHector of the memory in
which you wish to dore this voice _
3. If you want to move the voice into the same or a dif-

ferent position within the other memory area (i.e,
from RAM cartridge memory 6 to internal memory
ZR}I the procedure is Smilar. Y ou have aready pressed
[MEMORY SELECT-CARTRIDGE] and [6] to
sect RAM cartridge voice number 6. To as3gn this
to interna memory 2, press(;M EMORY SELECT-
INTERNAL], then press and hold [STORE] while

ou press voice sHlector [2]. (If you want to move
rom an internal location to aRAM cartridge loca:
tion, substitute the opposite [MEMORY SELECT]
buttonsfor thosein thisexample)

To move the next voice from aRAM cartridge to an
internal location, repest Step 2 and Step 3b.

4. The process can be continued, sdlecting a voice and
moving it to a new location. Asyou can &Ebns like
one of the puzzles where you have 15 numbered
suares and 1 blank space, and you have to rear-
range the squares in numerical order — you aways
have to use & least one memory location as the
"blank" square 30 you can shuttle the others around.
That's why we suggest making a copy of al 32 voices
if you plan to move them around within the internal
or cartridge memory. Once you've donemogt of the
rearranging, you can go to the copied voices and
transfer the “erased” voices back where you want
them using the procedure in Step 3b above.

5. Asdways when you have completed the operation,
turn the' memory protection back ON.

NOTE: If a "FORMAT CONFLICT "ID CONFLICT
or "READ PROTECT message is displayed during a
STORE or SAVE operation using a RAM cartridge, it
meansthe cartridge must be formatted. For details,
lease refer to the CARTRIDGE FORMATTING sec-
ion on page 9.



ADVANCED PROGRAMMING NOTES

Playing style and programming of
dynamic control o

By now you should be familiar with some of the ways
the DXT7's keyboard can be programmed to be touch
responsve. If you have read the programming instruc-
tions in this manual and tried to create or edit voices
you are probably aware of the wide range of sensitivity
settings that are available to you. If not, you can il
experlenceag?ood ded of thisflexibility by playing the

extts. Excel ent,vf)reset examples can be found in the

X 7VOICE ROM#3Master Group, including Electric
Piano, and Jazz Guitar. Flexibility and variety in pro-
gramming can be virtues, if used wisdly When it comes
to programming the touch response of the instrument,
tkkl)ere |3 more to consider than "how wide a range can |
obtain?'

Consistency isaprimary consideration. We speek of
consistency in terms of your playing style, not the sound
of the voice itself. Use your ears to determine how loud
or bright asound is cregted in relation to how forcefully
you play the keyboard. If you strive to program your
voices o the keyboard "plays’ similarly the DX7 will.
take on acharacteristic "fed." If you program each voice
independently you may never become accugomed to
the keyboard because it will behave like many different
instruments. Y ou'll make your job much easier if you
program the DX7 to sound like many different instru-
ments, but to play like one. _ _

When you s Out to creete a voice that will have
touch sensitivity (Keyboard Velocity Sensitivity and/or
After Touch modulation sensitivity), we recommend that
you work on it while playing and listening a moderate
volume levels. Program the parameters for a mellow,
almost pianissimo sound. Then, when you hit the keys
hard, the voice will have "somewhere to go" Of course,
YQU have to use some judgement because If you st

hings too low to begin with, you provide enough "heed
room" in the instrument <o that a vigorous "fortisimo”
chord could saturate a tape recording or damage a

Speaker system. o _

The Keyboard Leve Scdling isdso an important
adjunct to dynamic playing style in that it can be used to
change the output level when'you play with the same
touch a different aress of the keyboard. The human ear
tends to be more sensitive to higher frequencies, and
the DX7 normally cregtes equally intense sound across
its entire keyboard 0 the net result is that higher notes
can sound too loud or shrill. Therefore, it isoften desir-
ableto program a-EXP or -LIN curve on the right Side of

the bresk point, and to use adequate scaling Depth to
"smooth out” the response.

One approach to achieving consstency is to first find
or cregte afew voiceswhose keyboard responseyou
like. Then document the FUNCTION mode modulation
settings aswell as the EDIT mode's settings for LFO
(speed, PMD and AMD), Modulation Sensttivity (ampli-
tude and/or pitch), Keyboard Rete Scaling, and Key-
board Veocity Sengttivity sttings. Then try to use
gitings in this same generd range for mogt of your
voiceS. Naturally there will be exceptions, but & least
thiswill give you aframework which suitsyour own
playing dyle and taste. _

_The envelope generator (EG) settings can ds0 have a
signficant effect on the pﬂl ngr of the key-
board. If the envelope attacks are dow and you're play-
ing a staccatto the notes may not fully develop
— ordyou may find yoursdf tending to dow your playing
in order to hear the sound you want. In this cass, it
would be worthwhile to r%o_gram the attack rete, or to
add some Keyboard Rete mE if the problem is pri-
marily a the upper end of the keyboard.
~ All"of the preceding suggestions may be completely
inappropriate if you are using the DX7 for creating spe-
cid effects. Then you may want odd level scaling,
extreme touch sensitivity and o forth.

Additional envelopecongder ations

Two notes can be sounded from a sngle keystroke
(for double-tongued trumpet or mandolin like sounds) if
the envelope is programmed as follows:

L1 = 99 (high) R1 = 9 (fas))

L2 = 20 Qow) R2 = 35 (dow)
L3 = 95 (high) R3 = 0 (fast)
L4=0 of% R4 = 50 (not criticd)

upon pressing the key Then the sound begins falling to
Level 2, which will sound like zero even if it is st &
high as 30 or 0. The sound then jumps rapidly to Leve
3, at which it sustains as long &s the key is held down.
However, if you rdease the key as soon as Leve 3 is
attained, the sustain is truncated and you hear a "double
attack" sound. If Level 2 isst a an intermediate point,
say between 40 and 60, the double attack till works.
but the effect is as though Rate 2 and Rate 3 were goed
up. This apparent rate Increase occurs because R2
doesn't have to fall to as low aleve, and R3 doesnt
have &s far to climb, 0 the time is reduced.

The resulting envelope will haveareﬂ%initial atack

You cen smulate an ADSR if you st the envelope as
follows L1 =99, L2=99, L4=0, and R2=99. With these
settlngi_s then R1 becomes Attack time, R3 is Decay
time, L3 is Sustain level, and R4 is Release time.

To get the "whap" sound of brass, try using [VOICE
INIT]  Then, fromtheinitialized voice, leave OP1 asit
is Changefrom ALG 1 to ALG 2, change from Feed-
back=0 to Feedback=7. and then bring up the OP2
output level to 75. This produces the modul ation you
need for brass, but not the "whap," Reset OP2 EG Rate 1
from 99 to 70, which causes the modulation to “ramp
uE rapidly incresse the harmonics and produce the
characteristic brass attack sound.

Ddayed turn-on using the envelopes

If you want the Operator attack to begin awhile after
you press the key, there are two approaches. One way is
to & thefirst level (L1) to 99, and to st the attack rate
to alow number (0 to 30). Thiswill result in agradual
turn-on of the note, with-amost no sound at first. If you
want an abrupt (fast) attack, but you don't want it to start
for awhile arter the key is pressed, you'll need to take a
second approach. St EG Level 1 to 0; RI should be st
t0 99. Then st Level 2 to 0, and set Rate 2 to achieve
whatever delay time rou want. Be sure you J)I’ES the
key long enough while programming these delayed
turn-on envelopes... it can take over a half a minute
before a)éou hear anything. S&t Level 3 to 99 (or some
reasonably high level), and set Rate 3 for whatever
attack time you want on the note. Level 4 should be 0,
gnd Rate 4 can be st to whatever release rate you

esire.

Howtosdectanalgorithm

Thereare 2 algorlthms; dl have the same 6 opera-
tors and one feedback loop, yet each agorithm is capar
ble of creating sounds that the others cannot. Sometimes
the differences between agorithms are negligible, yet at
times the difference can be dramatic. 1t may help you to
picture avoice as athe result of two interactive ee-
ments, (1) the algorithm, and (2) the frequencies and
relative level of the operatorswithin that algorithm.

An agorithm is nothing more or less than an arrange-
ment of operators. Ultimately, there are just two ways
that the operators can be connected: (1) Sde by sde for
additive synthess, and (2% one on top of the other for
fguency modulation. "Branching" where one operator
feeds or is fed by two or three other operators, isjust a
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variation of the second category. Another variation simi-
lar to category (2) is feedback, which cregtes frequency
modulation through regeneration.

If you were to &t the 6 operators to any frequency
ratios you chooss, and st their envelopes and output
levels to "typicad" velues (i.e, values like those found in
severd presat voices), you would find that chagé:r ng the
algorithm would change the sound very markedly
Notice that the 32 algorithms, asillustrated on the DX7
front panel, are sub-divided into 4 major groups (as
shown by the boxes). While we are about to make a
gross generalization, it can be useful in planning an
apfgroach to programming.

he most complex algorithms are at the ER/[I)er left (1
through 6). Theseare examplesof straight FM synthesis
with two or three "dacks' of operators per algorithm.
Many of the piano voices or orchestra voices are done
with these agorithms because each stack can be pro-
grammed as though it were a separate voice within a
voice (hence multiple strings on a piano note, or brass,
bell and flute together).

A different type of complex algorithm appears in the
upper right (7 through 18). These are useful for voices
whose harmonic structure undergoes complex changes,

et with fewer different "sub voices' within a voice

arp, and stringed instruments, for example). Of this
cateogry agorithms 7 through 15 include two carriers
each, one of which has multiple stacks of modulators
feeding it through two different carrier inputs (good for
electric pianos as an example). Algorithms 16 through
18 dso have branching, but they al have a singe carrier
whose three inButs are fed by different stacks of modula-
tors (good for brass sounds, as an example).

Les comflex gtill arethe Eg‘l%o_nthms pictured & the
lower left (19 through 25). Each includes one modulator
which feeds 2 or more carriers, and the number of carri-
ers form a 2progron: a Eorlthms 19 and 20 each have
3 carriers, 21 to 23 each have 4 carriers, 25 and 26 eech
have 5 carriers. These are useful for sounds with more
discrete attacks and less harmonic complexity — a pipe
organ for example. Algorithms in the lower right (26
through 32) are arranged with a similar progression of 3,
4,5 and 6 carriers, but these are the least complex
algorithms in terms of the amount of modulation availa-
ble. They are useful for such sounds as electric organs,
simple wind instruments like a recorder, and <o forth.

When you s& out to creste a given sound, you'll have
to find the group of algorithms that you feel may be able
to do the job; this judgement can be based on looking at

what agorithms the |preﬁets use, or by logica reasoning
after you learn a little more about programming the

X7.) Within a given group of algorithms, begin with
the least complex agorithm that you fedl will do the job
— that is, the algorithm with the highest number. (We
redize that decison, in itsdlf, requires a reasonable
amount of experience and insight... which should come
more quickly if you follow our guidelines) Y ou may dso
find that it Is sometimes possible to get precisdly the
same results with different algorithms — it depends on
whether you're using feedback, and on the actual output
level settings of each operetor. At other times, two or
more algorithms may & first seem to be the same, and
as_)(ou refine the voice, you find that only one algorithm
will do the job.

Algorithm Selection Hints:

Two carriers, side by side, can be functionally equiva-
lent to having two distinct sound sources that are
simply added together. You can also program the two
carrierswith nearly the same parameterstor a "richer"
or "thicker" texture.

Regardless of the algorithmyou select, use the fewest
number_of operators r)1/ou can when you begin to pro-
ram. Turn off the others while programming by using
the [OPERATOR ON-OFF] buttons; ifyou want them
to remain off alter the voice Is stored, turn their
[OPERATOR OUTPUT LEVEL] to zero.

L ear n to program by stud&/i ng how
acoudtic | nstruments wor

It is important to consder how an acoustic instrument
cregtes sound, and to think about the relationship
between particular "patches’ on the DX to the method of
sound generation in the acoustic instrument. For exam-
ple, if you are trying to duplicate the sound of a piano,
you would observe that many piano keys cause a ham-
mer to strike two or three strings. Therefore, you might
want to use an algorithm with two or three carrier/
modulator stacks. Each stack can then be programmed
to duplicate the sound of a different string, emulating the
2 or 3 drings struck by the hammer. There are other
considerations, such as the sound of the hammer itself.
You may program one stack to synthesize the sound of
the felt gtri kg;(g the string(s), and then use the remaining
dack(s) to credte the string sound. The shifting harmonic
gtructure of the acoudtic piano note can be simulated by
using different envelopes for each modulator. The inhar-
monicity (where harmonics are not in tune with the

fundamental) can be simulated by using the [DETUNE]
function, and thereb}/ changing the modulator frequen-
ciesto be dlightly "off" from the perfect integer retios.
(Even though the frequency might still indicate some-
thing like 200", Detune causes it to be more like "2.001
or 1998')

If you're working on a bowed or plucked string sound,
you can probably visualize the string being Stretched
Initialy then, as the vibration seitles down, the note gets
quieter. The initial stretch not only leads to alouder
sound, it aso raises the pitch, which then falls steadlil
toward the "norma" pitch of the note as the amplitude
dso falls. This effect can be simulated by using the Pitch
Envelope. St it for adlight increase in pitch initialy (L1
slightly higher than 50), and then st the pitch of the
res of the voice to be "normal” (L2, L3 and L4 at 50). R1
should be a 99 0 that the pitch initialy starts at the
higher frequency and then R2 can be s&t to a moderate
rate s the pitch falls to normal at a rate resembling that
of the plucked or bowed string. LFO pitch modulation
can simulate vibrato, and o forth.

By following thislogica approach, you should be able
to figure out how to program more complex sounds with
less quessing... or & least with more directed guessing.
This1s not to say that other methods are invalid or will
not work — there are many ways to obtain a pleasing
sound. Some piano voices, for example, can be achieved
using Algorithm 19, which hasjust one carrier. The
multiple stacks of modulatorswhich all affect that carrier
can be programmed to achieve the hammer strike and
string sounds.

Th_e{deqismorethan 1 way to create
api

here are many ways to achieve a given pitch within
aparticular voice. At first, it may seem that the carrier
frequency determines the fundamental pitch of the
voice, and the modulator(s) affect primarily the har-
monics or overtones. However, YOU will find thisis not
necessarily the case. For example, changing the carrier
to a frequency ratio of 6.00 and the first modulator
above it to aratio of 2.00 can produce tones that have a
fundamental pitch which is considerably lower than the
6.00 ratio would suggest. This is due to the strength of
the sum and difference products of modulation — the
so-called "sub harmonics' which are produced. When
you are trying to get a particular sound, take the time to
experiment with many different frequency ratios, not
just the "obvious' choice. Moreover, be sureto try differ-



ent modulator output levels for each combination of
frr]equenclOI es, sincethis can make aworld of differencein
the sound.

Ensamblevoicesmay differ from
s0lo voices .

When amusician plays an instrument &s part of an
ensemble, whether 2 or 70 Peo le are playing, the
sound of hisinstrument will interact with'the other
sounds. There is a certain balance to be struck between
blending with the other instruments, yet retaining a
distinct 1dentity. The need to retain an identity in the
midst of thiscomplex group texture (even if the "group”
is nothing more than tape recorded Overdubs of the
same DX synthesizer) callsfor amore " penetrati n%
sound, sometimes one with more exaggerated LF
modulation or adlightly "edgy" harmonic structure. The
same voice might sound too harsh or exaggerated in a
solo performance. When you are programming a voice,
be sure to evaluate it in the musical context where it will
be used. Y ou may want to program and store two varia-
tions of the same voice, one for ensemble and one for
s0lo use. Some of the preset voices include the term
"ensemble” (ENS) in their title; these voices often work
better in an ensemble than &s s0lo voices

Breath controller applications
and hints . .

There are certain types of instruments that are difficult
to phrase or articulate with a keyboard, such &s brass or
vocal sounds. The BC-1 breath controller may be used
to phrase and shape the envelope or to add modulation
of pitch and amplitude. The BC-1 is sensitive to pres-
sure; the harder you blow into it, the more voltageit
appliesto the synthesizer's Breath Controller input. This
voltage can be programmed to affect different aspects of
the vaice, The changes it brings about can be made
very quickly — agreat asset when performing. However,
in order to use the breath controller, various parameters
must be programmed into both the voice and the
FUNCTION modeof theinstrument.

To explore the use of the breath controller, select a
voice which includes amplitude modulation sensitivity
such asthe "SAX-BC1" voice from the Master Group.
Then plug inthe Y amahaBC-1 breath controller.

Amplitude modulation with the BC-1
Press theéFUNCTION button and then press
[BREATH CONTROL-RANGE] and st therangeto

50. Then press[BREATH CONTROLLER-AMPLI-
TUDE] and turn it ON. Within the voiceitself, the
amplitude modulation sensitivity of one or more opera-
torsmust be st to 1 or higher. In this casg, the BC-1
may alter the volume, the timbre, or both deﬁend| ngon
whether theAM sensitivityisturned uponthecarriers)
or modulator(s). Play the instrument and blow into the
BC-1 to hear what happens.

NOTE If you have to blow too hard while playing a
voice which is known to be modulation sensitive, you
may want to adjust the sensitivity of the BC-1 itself.
Useasmall dot-blade screwdriver toturn the recessed
screw on the bottom of the unit. You can also cover up
the small vent hole in the BC-1 withyour finger or
adhesivetape; thiswill increase theeffectivenessof
your breath, but will restrict theplaying style some-
what (it alsoquietsthe BC-1).

EG BIAS modulation with theBC-1

When you turn up the EG bias (99 max), the actual
level of each owator whose AM sensitivity is above O
will go down. With amaximum AM sensitivity of 3, and
EG BIAS of 9, the operator level will be zero. Then,
when you blow hard into the BC-1, the level comes
back up to the maximum level permitted bP/ the enve-
lope a any given instant; you must have played the
note first on the keyboard o that the EG bias is bringing
UP the level within"the programmed envelope. The rates
of the envelope remain unchanged, but the sound will
disappear instantly if the BC-1 is not blown.

For creating avoice likethe "SAX - BCL" pre,
where you may want dl the sound controlled by the BC-
1, you might &t all the operators amplitude modulation
sensitivitiesto 3 and the BC range to 99. In something
like the E.P-BRS BC (Electric piano-Brass Breath Con-
trolled) voice in the complex & effects group, the piano
Foruon of the voice is not affected by the breath control-
er because these operators AM sensitivitiesareat 0, but
the operators in the brass portion of the voice have their
AM sensitivities st a 3; the [BREATH CONTROL-
LER-RANGE] should be 99 for this voice

With the "Sax - BC1" voice you may want to use the
BC-1 for phrasing (EG hias), use after touch for vibrato
Pitch), and use the foot control for overal volume, The

ogljlléattlon Whedl can be used to apply LFO amplitude
modulation.

Pitch modulation with the BC-1 _
“Turn on the pitch modulation (we assume the range is
still set between 50 and 99). You will dso need to s the
pitch modulation sengitivity within the voice itself toa
valueof 1 or higher (check thisin EDIT mode, and
change if . Hold down a key, and blow on the
breath controller. Y ou should hear avibrato effect — the
spead has nothing to do with how you blow since it is
& by the LFO speed which is programmed into the
voice — your breath affectsthe vibrato depth.

Breath controller techniques _
~ You can usethe breath controller severd ways. Take it
into your mouth and %Ipllt with your teeth. Touch a key
on the keyboard, and begin to blow gently If thevoiceis
st up for breath controller EG bias, the note will begin
to sound, and will become ouder the harder you blow
If the voice is st up for pitch modulation, the vibrato
will increase asyou blow harder. If the voiceisset up for
amplitude modulation, the tremolo and/or wah-wah will
increase &s you blow harder. . _

~The EG bias is perhaps the mogt interesting modula-
tion for the breath controller. When you blow normally.
the notes start softly By tongueing the note (forming the
breath with a"T" sound), you can get a harder edge. By
finishing the blowing with a"T" sound, you can get the
note to end abruptly Of course, YOU have to coordinate
the blowing with the playing of the notes on the key-
board. Given maximum EG hias modulation and maxi-
mum amplitude modulation sensitivity within the voice,
therewill be no sound when you play a key; the sound
will come only when you hold the key and then blow
into the BC-1. It may take some practice to achieve the
proper coordination. _ o

ou canachievea"growling" effect by humminginto

the BC-1 whileyou are blowing. This can create an
occasonally useful "gritty" sound for playing saxophone.
for instance, or an overdriven lead guitar. Y ou'll want to
experiment with combinations of humming, tongueing
by meansof "T-ing", "D-ing" or "F-ing", and so forth. An
"F" or "CH" sound may be better for whistles, whilea
"too-keh" sound may do the job for abirdsong. The
gmbﬂmes are part|cular!}/ exciting when Olyou blend the

reath controller effect with the pitch bend wheel or
other modulation sources.

Special effectsfrom [DATA ENTRY] while
in PLAY mode . _
TheDX7 [DATA ENTRY] section continuesto be
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one of the [MEMORY SELECT] buttons (internal or
cartridge). The [DATA ENTRY] controls only change
the ladt used parameter prior to pressing the [MEM-
ORY SELECT] button. This feature can be useful as an
additional live performance control. For exal%)l e you
might go into the EDIT mode and select(EL
SP ng Then go back to the PLAY mode and you can
play any voice you like and change its LFO speed by
movi ngFth?JDATA ENTRY] controls. Smilarly, you can
into FUNCTION mode and adj ust(;MAST

UNEb then go back into PLAY mode and use [DATA
ENTRY] to tune avoice. One application of this charac-
teristic is to achieve simulated "doppler shift" with the
train bell or whisltle (Doppler effect is the increase in
pitch that occurs as two objects move doser togther at a
rapid rate, and the decrease in pitch as they move

"live" after IOU exit the FUNCTION mode by pressing

art).
épOn)e of the most important parameters to access dur-
ing performance is the POLY/MONO mode sdlection.
You canexit FUNCTION modeafter first pressing
[POLY/MONO], and then toggle between these modes
while playing various voices
The ability to change the last sdlected FUNCTION
parameter is particularly useful for changing the
ortamento characterigtics. For example, you can enter
UNCTION mode and adjust the[PORTAMENTO
TIME], then play avoice and dlter that time as you play.
A very useful "trick" relies upon the difference in por-
tamento that occurs between polyphonic and mono
modes. As explained here, you can use [DATA
ENTRY] to switch between fingered portamento with a
mono keyboard (useful for a Fretless Bass voice), and no
portamento with a polyphonic voice (Electric Piano, for
example).

1 Wire astandard phonejack o itstip is shorted out to
its desave (jumper from tip to s!ea/es). Insert this plug
in the Portamento Foot Switch jack on the back of the
DX7. It has the same effect as though you plugged in
afoot switch but did not step on it.

2. Enter FUNCTION mode. press [POLY/MONQ], and
& the instrument for MONO operation.

3 Press[PORTAMENTO MODE] and sdect "FIN-
GERED PORTA". Y ou'll noticethat fingered porta:
mento is not sensitive to the portamento foot switch,
9 it will work even though the shorted jack is

resent.
4 Br&es[POLY/MONO] ain before leaving FUNC-
TION mode s that the [DATA ENTRY] dider or

ng and [OFF] buttons will toggle the keyboard
een pol\ll?lghonlc and mono operation.
5. Press MEMORY SELECT] (interna or cartridge) to
enter the PLAY mode.

When you et avoice like the Fretless Bass,_push
k%DATA ENTRY] or press [>] to st the DX7 to
NO mode. Y ou can now use fingered portamento
(holding one key while prng. and r_eleasin%
another? to achieve a pitch bending glide to the next
note, or play notes sequentialy to avoid portamento.
If you sdect another voice, such as Electric Piano, pull
down [DATA ENTRY] or press[<] to return to poly-
phonic operation; since the portamento jack is
shorted, there will be no portamento on that voice. If
you want, you can use afoot switch in the Porta:
mento jack, in which case the portamento would be
activein POLY mode when you step on the pedd.

If you don't want to accidentally have a parameter
change whenever you'rein PLAY mode, sdect anon-
critical parameter before you exit the FUNCTION
mode. From FUNCTION mode, for example, you
might press [BATT CHECK] before going into PLAY
mode. Thiswill avoid accidental, unexplained
changes while you are playing.

Refer ence Sour ceson FM Synthesis

FM digital synthesis, of the type used In the DX syn-
thesizers, was pioneered by Dr. John M. Chowning and
his associates at Stanford University in the early 1970s
A number of research papers have been published, and
offer the technically-inclined reader ample opportunity
tﬁ understand the theory and mathematics of FM syn-
thesis.

John M. Chowning, "The Synthesis of Complex Audio

gaeclra by Means of Frequency Modulation," Journal

the Audio Engineering Socigty Vol. 21, #7 pp 526-
534(5613[. 1973); reprinted in Computer Music Jour-
nal, Vol. 1,#1, pp 46-54 (April 1977).

John Grey, "An Exploration of Musical Timbre," PhD
Dissertation, Dept. of Psychology Stanford University
(Feb. 1975); distributed through the Dept. Music, Tech.
Rep. Stan-M2.

JamesA. Moorer, "The Synthesisof Complex Audio

raby Means of Discrete Summation Formulas,”
Journal of the Audio Engineering Society, vol. 24, #9,
pp 717-727 (Nov. 1976).

JamesA. Moorer and John Grey, "Lexicon of Analyzed
Tones(analysisand plotting programs), Part I: A Violin
Tone" Computer Music Journal (Box E, Menlo Park,
CA 94025), 1(1): 3945 (1977).

Bill Schottstaedt, "The Simulation of Natural Instru-
ment Tones usi n%/\lirequency Modulation with a Com-
plex Modulating Wave" Computer Music Journal, pp
46-50 (Nov. 19

Marc LeBrun, "A Derivation of the Spectrum of FM
with aComplex Modul ati n%Wave," omputer Music
Journal, pp 51-52 (Nov. 1977)



MIDI: A STANDARD INTERFACE
FORREMOTELY PLAYING AND/OR PROGRAMMING MULTIPLE SYNTHESZERS

MIDI isan acronym for Musical Instrument Digitel
Interface, a specification which severd manufacturers
have aready agreed to use for designing eguipment
which is compatible. MIDI is a non-proprietary “lan-
guage’ which dlows different (or identical) synthesizers
fo "tak" to each other. There are mar]i/) many parame-
ters desoribed by MIDI. M1DI-compatible instruments
made by any one manufacturer should generaly be
capable of causing other manufacturers MIDI compati-
ble instruments to play and to switch from one voice to
the next. Computer of sequencer control of multiple
synthesizers will be possble using MIDI, and many
independent computer software and hardware concerns
areworking on MIDI related products. Computers will
aso be able to provide "hard copy" manuscript of an
improvisation or composition, and ﬁer[mt video synthe-
ssto be integrated with music synthesis. Almost an
computer should be suitable, provided it is fitted with a
specid hardware interface capable of communicating at
31.25 kilobaud (31,250 hits per second), and pro-

rammed to satisfy the MIDI specifications. The standard

IDI interconnect utilizes5-pin DIN male(efl ugs éqSNlt-
cheraft 05GM5M or equivalent) on twisted-pair shielded
cable (shield to pin 2 of both ends). To avoid data distor-
tion due to cable capacitance, a maximum of 50 feet (15
meters) of interconnect cable may be used.

Some brands of MIDI-compatible instruments may be
able to cause other brands to bend pitch, tune the key-
board, and perhaps respond to touch sensitivity, but total
con;f)atlblllty is not nececessarily guaranteed by the
label "MIDI™. In fact, the very methods of sound genera-
tion differ between instruments that use MIDI, limiting
the remote programming capability. Within asm%l)e
manufacturer's product [ine, such as the Yamaha DX
series, MIDI can permit extensive programming of one
instrument through the controls of another by com-
municating so-called "sysem exclusve' information.
When dissimilar synthesizers are fed this type of infor-
mation, they simply ignore it. . ,

'Yimaha utilizes extensve sysem information S,
within the DX saries, you can perform most functions
from asingle k%board. For example, you can program
avoice on one DX7 and then transfer that voice to
another DX7. You can transfer part of avoicetothe
other DX7, making it possible to merge parts you like in
different voices to create a new voice (this could be done
by manually programming each parameter, but MIDI
makes it faster and essier). You can transfer dl 32 voices
from one DX7 to another. Y ou can bend the pitch, tune

the keyboard, or adjust dmost any FUNCTION mode
parameter remotely and, of course, you can play one
Instrument from the other's keyboard.

With two or more DX synthesizers connected together,
ou can use the controls on the Magter to control the

ave(9), yet each synthesizer retains its own sensttivity
and voice assgnments. For example, moving the Mas-
te'sMODULATION Whed to full forward deflection
might cause a dight bit of LFO pitch modulation on that
insirument, while on the Save there might be a large
amount of LFO amplitude modulation with a completely
different waveform — it d on how the two Instru-
ments voices and FUNCTION modes are programmed.
Similarly operating the Master's PITCH Whed would
cause a change in each instrument's voice that depends
on the individually programmed Range and Step values.
This "differential" sengitivity can be helpful as an effect,
for example with a ged guitar voice; you can program
the same voice into both Instruments, then play the
Master and use its PITCH Whed to bend one "string"
(one note? onone DX, but not bend the same "string’
which MIDI is playing on the other DX. In other cases
/ou could st the Magler to move up in pitch in a con-
inuous dlide until, a full PITCH Whed deflection, the
keyboard is up 1/5 octave; at the same time, the Save
could be programmed to move up in pitch by 1/3 gep
Jl_JP’] s until it reaches a full octave above the starting
pricn. . ,

Many of these same .things can be done with a DX7
connected to a DX9; the interface automatically compen-
sates for the different algorithms and different numbers
of operators. What's more, severd synthesizers can be
"daisy chained" together for simultaneous pIaEn ng, and
you can switch the voice memories on dl of them by
press ngDa single button. Individual voices on the vari-
ous MIDI-connected instruments can then be "brought
?#t" orI faded by using individual foot controls to adjust

e volume,

MIDI connections _ _

To utilize MIDI, you'll need asuitable cable, available
fromyour Yamaha DX deder. One instrument will be
desgnated as the Master, and the other instruments) as
the Savg(9). The Master is the DX which you primarily
use to play or program the other DX(9). In the Smplest
setup, you connect the MIDI OUT jack of the Master to

the MIDI IN jack of the Save.
L 4
N QUY  THHY N oUT  THRUL
Mt MIDL
DX? ox?

BX? *1 [MASTER) BX? 22 (Slave)

Sandard M|DI setup with two DX7s. You PI ay and/or
rogramvoices for both instruments from the'Master

R D) Rk =

A S A

L] ouT T“RU »

CUT  THRY IN (s8] ) FHRD
MID] MDY Mgy
DX? DX [Aatd
BX? #1 IMASTER) DX? 82 (Sievn} OnT =3 (Sieat
In this setup, the Master (instrument #1) can be used to

Hay and/o[] grogram the first Jave S nstrurment #2
owever, the the'second Save, (instrument #3) cannot be
remotely controlled by the Master —the first Save
(instrunent #22 can control the second Save (instru-
ment #3). In other words, when MIDI IN/OUT jacks are
used to interconnect several jnstruments, remote play-
Ing or prﬁgramm| ngls Posg ble only from one instru-

ment to the next along the "chain.""As always, each
Instrument can be pl gyed or programmed ?Xca]?)e}

'
v

N QUT  THRU N QUT  THAY 1] CEE RN
MiD) MDY M
DX7 oX7 axy

BX? =1 (MASTER)

In this setup, the Master can be used to 8Iar1¥ Or program
both Saves. The difference, compared to thie previqus

up, Isthat heretheTHReLéé:onnector of thefirst Save
Instrument #2) 1S used to f

DX7 =22 (Slave} 0X7 =23 (Save)

n ) , IN connector of the sec-

nd Save. Additional instruments can also be con-
trolled by the Master by feeding fromthe THRU
connector of one to thé IN connector of the next, and so
on.

NOTE One further MIDI connection diagram is shown at
the end of this section of the manual.
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Tranamitting 32 voicesfromtheM aster

totheSave
For this discussion, we will assume the simple setup

shown with just two DX7 synthesizers. Bas Q/ the

same procedure is used when playing more DX7s, or a

mixture of other DX synthesizers.

1. Load the 32 voices you wish to transmit into the Mas-
ter's internal memory

2. St the Master synthesizer to MIDI channel 1 b
pressing [FUNCTION], then press [MIDI] (button 8)
until the iSﬁIayﬁwo\Ns"FUNCTION CONTROL,MIDI
CH= 7', where the question mark may be any num-
ber from 1 to 16. If itsat 1, go on to the next step, if
not. Use the [-] DATA ENTRY button to st the
instrument sothe LCD displays"FUNCTION CON-
TROL, MIDI CH= 1" _

3. Now press[MIDI] once more and the LCD will proba-
blydisplay"FUNCTIONCONTROL,SYSINFO
UNAVAIL". Thismeansthat the synthesizer'sMIDI sys-
tem communication on channel 1 is turned off. Press
the [ON] button, and the display will change to
"FUNCTION CONTROL, SYS'INFO AVAIL". The Mas:
ter synthesizer is now s to transmit voice data.

4. Now st the Save to receive on MIDI channel 1 by
repeating Steps 2 and 3 above on that instrument.

5. From now on, mogt changes of the Master's EDIT or
FUNCTION mode programming controlswill affect
the Save.

6. Press [MIDI] once more on the Madter, and its LCD
will display "FUNCTION CONTROL, MIDI TRANS-
MIT?" to which you answer [YES. In about a second,
the 32 voices will' be transmitted to the next DX syn-
thesizer (the Save). When the operation is over, the
Saves LCD will display "FUNCTION CONTROL, MIDI
RECEIVED".

NOTE If the Save isa DX9, only the first 20 voices
will be transmitted, and they will be truncated to the
closest sounding voice that can be achieved with 4
instead of 6 operators. Operators 3, 4, 5and6are
transmitted to the DX9, but operators 1 and 2 are not.
Thiswill affect some voices more than others. Asimi-
lar trandlation will occur when moving voices from
DX9to DX7.

If the Save did not receive the voices, there are two
things to check. First, be sure its memory protection
was OFF. Second, be sure both synthesizers were st
to MIDI channel 1 (If oneis not, you'll have to manu-
dly changeit from the FUNCTION mode as described

inStep 2.

Playing the Save from the Master

1 S the Master synthesizer to MIDI channel 1 by
pressing é_FUN TION], then ]Qress[MIDI (button 8)
until thedisplay shows"FUNCTION CONTROL, MIDI
CH = 7', where the question mark may be any num-
ber from 1 to 16. If itsa 1, go on to the next sep; if

not, usethe[-1] DATA ENTRY button to s the instru-

ment otheLCD displays"FUNCTION CONTROL,
MIDI CH=1"

2. Now st the Save to communicate on MIDI channel 1

by repeating Step 1 on that instrument. It is not nece-
sary to st "SYSINFO AVAIL" in order to play or sdlect
voices via MIDI; the "system information” need be
available only when you are transmitting voices or
parts thereof from one instrument to the other.

3. Press [MEMORY SELECT-INTERNAL] or [MEM-
ORY SELECT-CARTRIDGE] on the Master, and
do the same on the Save, sdlecting whichever source
of 32 vaices you wish to play on the particular instru-

ment. That'sit. Now, any time you press a voice slec-

tor (buttons 1-32), both instruments will go to that
numbered voice memory Both will play and will
respond to modulation controls (if the FUNCTION
mode programming is appropriately s in each
mstrumen%.

CAUTION With or without MIDI, a DX synthe-
siser's[DATA ENTRY] section continuesto be
"live" after '\?/ou exit the EDIT mode or the
FUNCTION modeby pressingoneof the[M EM -
ORY SELECT] buttons(internal or cartridge).
Thisfeature can, in some cases, be useful.
However, it can also cause problemswhen you
areusing the MIDI system. For example, when
you set up the instruments to communicate via
MIDI, as thef/] are now, the MIDI channel func-
tion may bethe last FUNCTION mode opera-
tion you perform prior to enteri n% PLAY mode.
[ fyou then place the Master synthesizer in
EDIT mode to change its voice, the Slave
remainsin PLAY mode. Assoon asyou press
the [YES DATA ENTRY button on the Master
to change a voice Earameter on that instru-
ment, thesame[YES commandissent, via
MIDI, to the Slave. On the Slave, however, that
command is interpreted to change from MIDI
channel 1 tochannel 2. Theinstant this

occurs, there isno more MIDI communication
between the two synthesizers, so pressing [NO]
on the Master cannot return the Slave to the
Pr_op_er channel. You may not find out about
his inadvertent change until you again tr?/ to
play thetwo instrumentstogether. Theonly
way to get the Slave back on Channel 1 isto
manually pressits[NO] button.

This same effect can cause problemsin Master
Tune mode, since editing a voice parameter on
the Master would throw the Slave out of tune.

I'n order to prevent such Inadvertent channel
switching or FUNCTION modification on the
Slave, it 1sagood idea to select an inconse-
quential FUNCTION mode parameter before
entering the PLAY mode 1[ ATT CHECK] is a
goodchoice. Then the[DATA ENTRY] controls
will have no effect so'you cannot _acudentagﬁ/
switch the Slave(s) to an inoperative channel.

NOTE You can usethe "live" [ DATA ENTRY] con-
trols to advantage. For example, you might go into the
FUNCTION mode and select [PORTAMENTO
TIME. Then go back to the PLAY mode and you can
play both instruments and change the time it takes to
glide fromone note to the next (assuming the porta-
mento effect isin us.e{]through IDI. Thisworkswith
multiple DX7s or with aDX7 MIDI connected to a
DX9. Ifyou do not want the Save voice to be modi-
fied when you alter the Master voice, select a FUNC-
TION mode parameter such as [BATT CHECK]
prior to selecting PLAY mode on the Save.

Trangmitting individual voices from the Magter
to the Save
“You can transmit avoice to the Save's internal or car-
tridge memory, provided you first turn OFF the corre-
sponding protection. . .
1. Make sure that both Synthesizers are set to communi-
cate on MIDI channel 1, as described in Steps 1 to 3
of the "Transmitting 32 voices.." instructions.
2. Turn OFF the memory protection on the Save by
pressing the [MEMORY PROTECT] button corre-
sponding to the memory areayou wish to use
EINTERNAL or CARTRIDGE), andthenpressingthe
OFF] button. If you're using a cartridge, be sureto
turn OFF its hardware memory protect switch, too.
3 SHect the voice on the Master that you want to trans-
mit by pressng [MEMORY SELECT-INTERNAL]



or [MEMORY SELECT-CARTRIDGE] and then
ressing theappropriateVOICE SELECTOR (1-32).

4. The voice you just sdlected on the Master isnow
loceted in the edit buffer within the Save. To save it,
press and hold the Save's [STORE] button, and then
press the Save's voice sdector corr%gonm ng to the
memory number you wish to use (1-32). The vaice is
now stored in that internal or cartndgle memory

5. Turn the memory protection back ON unlessyou plan
to transmit additional voices

Usng DX7 RAM cartridgesto save
DX9voices . _

MIDI makesit possible to take voices from the DX9,
transmit by MIDI to the DX7, and store them on the
DX7RAM cartridgeinstead of on the DX9 tape. Whilethe
RAM dtorage is more expensive than the tape, the car-
tridgcs are sometimes more convenient in live perform-
ance situations — or if one's tape recorder fails. This
type of aternate sorage can be done in the other direc-
tion, storing DX7 programmed voices on DX9 cassete
Y ou might wish to do this to save money or if you tem-

orarily run out of cartridge pace. It is frue that the DX9

ape storage cannot save some of the touch sensitivity
parameters, and that the DXT7's 6 operatorswill be trin-
cated to 4, but in some cases the loss of 2 operators will
not significantly alter the voice S0 you may wish to try
this technique.
~ When gm ng from a DX9to aDX?7, the key level sca-
ing will dways be st to the exponential curve, with a
value corresponding to whatever scaling value had been
st the DX9. Y ou may wish to reprogram the voice to
have alinear curve after you transmit it to the DX7.

Programming remotey with M1DI
Asalready stated, you can remotely control FUNC-

TION mode parameters by setting both instruments to

"MIDI CH 1" and setting them to "SYS INFO AVAIL". You

can aso remotely control EDIT mode parameters.

1 Turn OFF the memo% protection on the Save by
pressing the LM EMORY PROTECT] button corre-
st)ondm to the memory areayou wish to use

NTERNAL orCARTRIDGE),andthenpressingthe
OFF] button. If you're usingaRAM cartridge, be
sure to turn OFF its hardware memory protect switch,

too.

2. SHect avoice on the Master that you wish to use asa
starting point for editing. You can, if you wish, sdlect
the same or a different voice on the Save. If you plan

to cregte avoice "from scratch” then it doesn't matter
what voice is slected on the Save. However, you can
Program some parameters on the Master which will
hen automaticaly be transmitted to the dave, while
other aspects of the Saves sected voice will remain
asthey were. In thisway, components of two (or
more) different voices can be mer%/led.

3. Press [EDIT/COMPARE] on the Magter.

4. 'Y ou can now transmit an operator's envelope, fre-
quency ratio, or any EDIT mode information from 1
voice on the Master and apply it to another voice on
the Save. As soon asyou sdect or dter any EDIT
parameter on the Magter, that value change is auto-
matically transmitted to the Edit buffer of the Save.

5. During this process, you cen still play the Master key-
board and ligten to ether the Master or the Slave by
Sectively adjusti ngthe|rVOLUMEcqntroIsfwhlch
are not MID! interconnected) or b[;(/ using Volume foot
controls, or by playing the Save keyboard to hear just
that instrument. '

6. When 8ou wish to sore the voice on the Save, press
its [STORE] button and hold it while q_rng the
;’\aﬁ){)ropnat y numberedVOICE SELECTOR(1-32).

DI DOESNOT PERMIT YOU TO PRESSTHE MAS:
TER%{ST ORE] BUTTON AND STOREA VOICEON
THE SLAVE. YOU HAVE TO PRESS THE SLAVES

STORE] BUTTON.
7. Turn the memory protection back ON.

Escaping from MIDI control

You can "turn off" MIDI in any of severd ways. The
most immediate way is to unplug the cable, athough
this is not aways convenient, and can prematurely wear
out the connectors if you do it often. You can dso enter
the FUNCTION mode on the Master or the Save and
press the [MIDI] button (#8) and either change one
Instrument to a different channel Igpress’\% +1}g when the
display shows"FUNCTION CONTROL. MIDI CH= 1). If
you just want to play remotely but not program
remotely st it 0 that system information IS not availa:
ble (press [NO] when the display shows "FUNCTION
CONTROL, SYSTEM INFO AVAILABLE").

A sgecial satup with two Magtersand
no Save _

If you are playing on Stage and you wish to be able to
play two DX syntheszers smultaneously, you could use

thefirst connection shown, with one Master and one
Save. However, you might wish to stack each DX atop
different keyboards, s it might be more convenient to
use one DX asthe Master for part of your performance,
and the other DX as the Master for another part of your
performance. This can be done by using asecond MIDI
cable as shown here. Then, by setting both synthesizers
to"MIDICH=1",youcanuseeithersynthesi zerasthe
Master. DO NOT USE THE THRU connector in this type
of setup unlessyou dso want to control anaddition

DX from either"of the first two.

Al

(Optional:
P to MIDIIN of

L] oUT  THRU N CUY  THRY SVTIHIC.WZ{-- ar:})
MiD1 o
Xy GXY

DX7 a1 (Mastar) Ox7? 82 {(Mamts)

Special MIDI setup with two DX7s. You play and/or

ro ranwo%fgr both instruments fromeither one. If
oulisethe connector o either synthesizer to
eed the MIDI_IN connector of a third synthesizer then
elther oftheseMasterswill control all thréei nstrumnets.

More information on MIDI _

MIDI opens up an exciting new world to synthesists.
Because MIDI isreletively new, itsfull potential hasyet
to be explored. Certainly, the DX7 is capable of more
MIDI operationsthan have been outlined in thistext.

In addition, thereisaready a"MIDI users group" to
share MIDI information. At thetime this manual was
prepared, informationwasavailablefrom: IMA (Interna-
tional Midi Association), 8426 Vine Valey Drive, Sun
Valley, CA 91352, USA. Phone (213) 768-7448.
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MAINTENANCE AND TROUBLESHOOTING

Cleaning
The DX7 should be cleaned with a soft, moistened
cloth. Toremovemore stubborn dirt, use a mild deter-
ent solution on the cloth. Do not alow fluid to run into
the instrument, and do not use specid cleaners since
olvents can mar the finish.

Internal Memory Battery Backup

If the internal battery voltage drops below 2.2 volts
(see [BATT CHECK] on §e 20), the battery should be
replaced by an authorized Y amaha DX service center or
deder. Make sure you have saved any internal voices on
aRAM cartridge before.unglengl ngt e instrument; there
is a chance the voices will be lost due to the low voltage
or zero voltage while the battery is being changed).

id lithium batteries are used, and this operation

ould not be attempted by the owner. The battery life is

expected to be from 3 to 5 years.

If something goes wrong _
~ The DX7 circuitry largely conssts of a few very special
integrated circuits ("chips'). These are generally quite
reliable, al'[hOL(J)?h malfunctions can occur. If you do not
et sound out of the DX7, there is dways a chance that
the circuitry is malfunctioning. More often, however, the
reason can be traced to.somethin%less drastic, like a
foot controller plugged into the VOLUME jack and &t
for zero level.

|F THERE'S NO SOUND, OR ALMOST NONE

If you cannot get sound out of the instrument, first

recheck all connections to be sure they are made to the

rope'rvﬂacks, including your amplifier and spesker sys-
em. Make sure dl equipment is turned on, and that the
volume controls are st a a reasonable level. Check the
DX7 to besureitsfoot controller, if plugged into the
VOLUME jack, istilted flat so thereis at least some
output volume, and, of course, make sure the DX7 front
panel VOLUME control is pushed uB. If you still hear
nothing, unplug the cable from the DX7 output and plug
it into another instrument which is known to work, or
use a test oscillator, to verify that the cables and the
sound system are indeed working. If they are, there are
still other reasons why you may not be getting sound
from the DX7.

If the DX7 isin EDIT mode, make sure that &l the
operators are turned ON by selecting a parameter which
shows you the algorithm number (such as [EG RATE])
and then look at the Sx digits in the top row of the LCD

display They should be "111111" indicating al operators
are turned ON. If there are zeros, that may be why you
hear nothing. Try pressing the [EDIT/COMPARE] but-
ton to get to the "origina” voice and see if the sound
returns. Another possibility is that the oEerator output
level is turned down. Press [OPERATOR OUTPU
LEVEL] and then press [OPERATOR SELECT] to look
at the level of a leadt the carriers. I the level is below
30, there will be dmost no sound; try 99 and see if
thingsimprove. _
Another possibility is that you have sdected a voice

which has a lot of amplitude modulation sensitivity

rogrammed into its carriers, and that one of the modu-
aion controls is programmed with a significant anount
of amplitude modulation range. Lets say for example,
that the voice you are trying to play has its carriers st
foran[MOD SENSITIVITY-AMPLITUDE] valueof 3
(the maximum), and that the keyboard AFTER TOUCH
section has been set, in FUNCTION mode, to a .
[RANGE] of 99 and that the [AMPLITUDE] isON. This
means that there will be absolutely no sound at all
when you play notes unless you begin to press hard on
the keys after they "bottom out". Y ou can remedy the
situation by severd means: turn OFF the AFTER
TOUCH amplitude response in the FUNCTION mode or
reduce the RANGE for that parameter, select adifferent
voice which does not have as much amplitude modula
tion sengitivity or reprogram the voice in EDIT mode to
have less amplitude modulation sensitivity The same
type of problem can occur if the voice has amplitude
modulation sensitivity and the DX7 BREATH CONTROL,
FOOT CONTROL or MOD WHEEL sections are pro-
grammed (from FUNCTION mode) to have an extreme
amount of amplitude modulation range.

IF THE KEYBOARD IS MONOPHONIC

The ﬁroblem may s’mEIy be that the instrument is s&t
to MONO mode. Press [FUNCTION] then press [POLY/
MONQ] and e if the @Iagshows"MONO MODE"
—ifit use the[DATA ENTRY] controlsto change
to"POLY MODE."

|F THE PITCH WHEEL HAS NO EFFECT OR TOO
LITTLE RANGE

The PITCH Wheel can and must be programmed to
be effective. Press [FUNCTION] and then press [PITCH
BEND- RANGE] and use [DATA ENTRY] to & the
range to whatever maximum you wish. See page 17 for
more details.

IF THE DISPLAY SHOWS "GARBAGE", LOCKS
UP, OR SOME OTHER FUNCTION REFUSES TO
OPERATE PROPERLY o

The DX7 is redly avery sophisticated computer.
Sometimes a random power surge or static spark —
even a powerful single cosmic ray believe it or not —
can temporarily destroy information in a digital memory
When this occurs, the results are unpredictable. Such
malfunctions are known as "soft" errors because they
are not caused by actual component failure. Turning the
DX7 power switch OFF waiting a half minute, and then
turning the power back ON will usually clear this type of
"soft" malfunction.

|F THE LCD WINDOW REMAINS DARK

TheLiquid Crystal Display (LCD) can be permanentlﬁ
damaged by extreme heat or cold. A sycrgr)tom isadar
or non-operating display This problem cals for a
replacement display

WHEN ALL ELSE FAILS READ THE
INSTRUCTIONS

The DX7 is adeceptively simple looking instrument,
one which has mzér;y functions that are not obvious at
first glance. We redize thisis along manual, and there
is a strong temptation to skim over Pprtions of it or skip
them altogether. If you are having difficulty, we urgeyou
to ?end alittle time re-reading the 3opr0pr|aie sections
of this manual to make sure you understand how the
instrument is supposed to work. Then, if things still
don't seem right, contact your Yamaha DX dealer for
assstance.



DX SYNTHESZER GLOSSARY

ADSR This is an acronym for "Attack-Decay-Sustain-Release”
which, inturn, refers to the four controls provided on a con-
ventional synthesizer's envel %Jg ?enerators. hile the DX

synlihesizers can smulate AD Xpe EGs, the DX EGsare
more complex. ADSR EGs have 4 variables, whereas DX EGs
have 8 variables.

After Touch The DX7 keyboard has pressure transduc-
ers beneath the keysthat permit the player to ater the
sound based on how hard the key is pressed after it
"bottoms out.” This aspect of touch sensitivity isknown
aAfter Touch. It may be used to apply LFO modulation
to the pitch or amplitude, or to alter the envel o;%e 8ener-
ator bias, depending on theway the DX7 FUNCTION
mode is programmed, and depending on the pro-
grammed valueswithin the particular voice.

Algorithm An algorithm is an arrangement of opera-
tors. It isroughly the equivalent of a "patch” in an older
style, modular synthesizer. The DX7 has 32 different
agorithms,

AMD Thisisan abbreviation for "Amplitude Modulation
Depth." IncreasingtheAMD valueappliesmore LFO
modulation to the operators, which causes their output
levels to go up and down according to the set LFO
?eed and waveform. AMD will havean effect only if
theAmplitudeModulation Sensitivity isset higher than
0 for individual operators.

Amplitude This refers to the output level of an opera-
tor. Amplitude may or may not be related to "volume,”
depending on whether the operator whose amplitude is
being varied is a modulator or acarrier. When the
amplitudeof acarrier ischanged, the "volume" or out-
put level of the synthesizer changes. When the modula-
tor amplitudeisvaried, the timbre of the voice changes,
and, subjectl\_/elg, the volume may also change (loudness
depends on timbre aswell as leve).

Attack This is the beginning of asound or the initial
transient of amusical note, Inthe DX synthesizer enve-
lopes, L1 generally determines the maximum level of
the attack, while Rl determines how rapidly the note
reaches L1. RI can thus be considered the attack rete. In
aconventional synthesizer, there is no attack level (L1);
it isadways at maximum (equal to 9 on the DX), and
the attack time is zgustabl e. The DX envelope's attack
timeisindirectly s by the attack rate since, if the level
is made higher & a given rate, it will take moretimeto
reach that level. If L1 and L2 are zero, however, then R3
and L3 determine the attack time and level, while R2
sts the turn-on delay; RI should be a 9.

Break point Inthe DX7, the operator output level and
the envelope rates may be scaed to increase or decrease
as notes are played across the keyboard. With the key-
board level scaling in particular, dmogt any note may be
chosen &s the starting point for a boogt or Cut curve fo
either Sde. This starfing point is knon as the "break
point." The break point for keyboard rate scaling is not
gd] ugabl e, and falls below the lowest note on the key-
oard.
Carrier When an operator is & the bottom of a stack
within an algorithm, where it contributes directly to the
output of the synthesizer, it is consdered to be a carier.
There is no difference between a carrier and a modula-
tor in that both are operetors; their relative arrangement
within the algorithm iswhat differentiates the two.

CartridgeInthe DX7, therearetwo typesof non-
volatile voice Sorage. One way to storé a voice is on the
internal memory, which, whileit iselectronic, is not
erased when power is turned off due to an internal
battery. The other voice storage medium is the cartridge.
There are two types of cartridges, RAM and ROM (see
these definitions).

Cartridge Form This is an abbreviation for cartridge
format. Formatting aRAM cartridge on the DX7 erases
al voicesand indtead sets the 32 memory locations to

the"initializedvoice" (3eINIT). ROM cartridgescannot
be formatted.

CRT Inthe DX7, CRT isan abbreviation for "cartridge.”
In bgmst other situations, CRT standsfor "Cathode Ray
u n

Current operator In the EDIT mode, this is the opera:
tor whose parameters are di isl)layed, and which you can
programwith the DATA ENTRY controls. Evenwhen
severd operators are turned ON, you can only adjust or
examine one a atime, the "current operator.

Decay In atypical musical note, the initial fading of
sound after the attack.

Default The "default” values for ;r)]rogrammed parame-
ters are the values which the synthesizer automatically
seatsif not otherwise programmed. This primarily
appliesto theinitialized voice or the cartridge format
VOICES

Deday IntheDX synthesizers, it is (Fog bleto program
avoice 0 that its built-in LFO modulation does not
begin as soon as you play a note, but after a certain
time. That time span IS known &s "ddlay," An envelope

in the DX synthsizers may dso be progranmed to have
delay in that it may not begin sounding the note until
some time after the key is depressed (this is a different
type of delay than the modulation delay). In a broader

% delay may describe a Sgnd procéssing effect
which is used to produce echo (i.e, analog delay or
digital delay unltss).
EDIT mode This mode permits you to pr%?ram individ-
ual parameters of avoice (such as the envelope, O}Eer&
tor frequency, keyboard scaling, and so forth). EDI
mode may be entered by pressing [EDIT/COMPARE].

EEPROM Thisisan acronym for "Electrically Erase
able, Programmable, Read Only Memory" TheRAM
cartridges contain EEPROMswhich storethe voice data.
There are no moving parts nor any batteries in an
EEPROM; the data s sored by means of an electric
current that "burns a pattern” 1n the memory, and erased
by adifferent dectric current, both of which arc supplied
by the DXT.

EG Thisis an abbreviation for "Envelope Generator” An
envelope generator is the circuit which cregtes the
"shgpe' of a note — the rates a which it turns on and
diesaway and the intermediate levels. The DX7 has 6
primary EGs, one to shape the output level of each
operator, plus another EG which changes the pitch of all
6 operaors.

Envelope This is the overdl "shape' of a note in terms
of its output level. When you play anote. typically the
sound rises to some level, then falls to another level,
and, when you rdease the key, fallsto zero level —
although there are many exceptions. The specific rates
at which the levels change, and the intermediate and
final levels, together define the envelope. In the DX7,
envelopes may applal to carriers (which change the
volume of the sound), to modulators (which change the
timbre) or to the pitch (which changes the frequency of
the note). Envelopes are programmed with the EG
(envelope generator).

Feadback In general, feedback is the return of the
output fromacircuit to thecircuit'sinput. The DX7
alows for feedback from the output of an operator back
to itsinput, or to the input of an oKerator higher up in
the same "dack” of the algorithm. All 32 algorithms
have feedback paths, but thereis feedback only if the
voice is 0 programmed. Feedback may be st to any of
8 levesfrom 0 (no feedback) to 7 (maximum). The effect
of feedback is similar to the use of an additional modula-
tor, though not precisdy the same.
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Fingered Porta Thisisan abbreviation for "fingered
portamento.” Thisisafunctional mode of the D

which is available only when the keyboard is s to
MONO operation. Provided the unit Is & to fingered
portamento, and the portamento time is grester than 0
(actually greater than 30 for any significant effect), you
will hear portamento only when you continue holding
down one key and then press and release another key
Pressing one key a atime will produce no portamento.

FM An abbreviation; see "Frequency Modulation."

Frequency Modulation When the output level of one
waveform is made to vary in frequency by acircuit
which combines it with a sscond waveform, the result-
ing complex waveform is sad to be the result of fre-
quency modulation. This is not the s mﬁ!e mixing of two
frequencies, but rather it is a process which results in
the creation of sum and difference frequencies (the fun-
damental plus the modulating frequency, the fundamen-
tal J)l us twice the modulation frequency and < forth,
and the fundamental minus the modulating frequency
and 90 forth). Some of these "Sdebands" theoretically
extend below 0 Hz, which is actually impossble in an
analog synthesizer. However, the igital synthesizer

aog synth However, the FM digital synth
correctly follows the equation for FM by "reflecting” the
negative frequency components back into the postive
frequency domain, but with their phase shifted 180

grees. In some cases, these "reflected” components
will subtract from the level of the fundamental or certain
harmonics. Therfore, frequency modulation not only
cregtes Sde frequencies, it dso changes the balance
between the fundamental, harmonics and subhar-
monics. This is one reason why FM synthesis can create
such interesting harmonic structures.

In the DX7, dl the various, complex waveforms are
created by means of frequency modulation with sine
waves.

FUNCTION mode This is a mode of operation wherein
the overd| performance parameters of the instrument
are programmed, such as polyphonic or monophonic
operation, or modulation from the modulation wheel,

ter touch, breath conroller and foot controller. FUNC-
TION mode is aso used to tune the keyboard, to check
the backup battery condition, to save or load voices
fromaRAM cartridge, and s forth.

Fundamental This is the basic pitch of a musical note.
A note consisting only of the fundamental isa "pure"
tone, asine wave. Most instruments play notes that dso

contain varying amounts of overtones (harmonics) in

addition to the fundamental; the overtones creste the

unique timbre of a given instrument. In the DX synthe-
Szers, the carrier often defines the fundamental ePltch of
avoice but not aways, sometlmeshdue to the effects of
the modulators, the frequency of the fundamental may
be higher or lower than the set frequency of the carrier.

Harmonics These are integer multiples of a fundamen-
tal frequency The "first harmonic” is the fundamental.
The sscond harmonic is twice the fundamental, and s
forth. Harmonics are similar to overtones, except the
first overtone is the second harmonic. In the DX synthe-
Szers, harmonics are generally cregted by the interac-
tion of the modul anr(g) with the carrler(ss/, dthough
ﬁarallel cariers st a integer multiples can aso produce
armonics.

Hz This is an abbreviation for "Hertz," the unit of mea-
sureme?i for ;requency 1 Hzis equal to one cycle per
9.

INIT Thisisan abbreviation for "initidize." In the DX
synthesizers, there is no such thing as erasing a voice
memory. The memory including the editing buffer, will
dways contain some data... some numbers that describe
avoice. If dl data were st to zero, you would hear
nothing, and it would take a lot of programming to get
an¥ sound at &l. Therefore, when you INITidlize the
buffer memory or the entire RAM cartr!dgl(:a lSWhICh ou
can do with the [CART FORM] button in FUNCTION
mode), the DX7 stores a very simple, basic voice in the
memory This voice has al "square" envelopes (al rates
and levels a 99 except level 4, which is 0 — operator 1
output level a 99 and all othersa 0 — al frequency
retios a 100 — al modulation and other parameters set
to 0 or minimum value).

INT Thisisan abbreviation for "interna," asin "internal
voice'. The DX7 has two primary places to store voices,
in the cartridges or in its internal memory The LCD
disﬂlﬁ'gﬁeﬂ abbreviates the source of an internal voice
as'INT.

Key Pitch Follow Thisis one of the two waysthe
portamento or glissando effect can be st when the

nthesizer isin the POLY (polyphonic) mode. If you
play a note or chord and hold down the sustain peda,
then relesse that note or chord and play any other note
or chord, the sustaining pitch(es) from the first note/
chord will dide up or down to the mogt recently played
note/chord.

Key Pitch Retain Thisisone of thetwo waysthe
portamento or glissando effect can be st when the

nthesizer isinthe POLY (polyphonic) mode. If you
play a note or chord and hold down the sustain peda,
then relesse that note or chord and play any other note
or chord, the sustaining pitch(es) from the first note/
chord will continue to sustain at their original pitches. At
the same time, the mogt recently played note or chord
will begin at the pitch of the sustaining note/chord, and
will then dlide up or down to the proper pitch(es).

kHz An abbreviation for "kiloHertz," or 1,000 Hz.

LCD Thisisan abbreviation for "liquid crystal display.”
Thisisthe type of display technology used to indicaie
the name of sdected edit parameters, functions and
voices on the DX7. Liquid crystal displays operate by
means of specia chemicals which change their light
Polanzanon characterigtics when voltage is applied to
hem. In combination with a constant polarized layer,
the voltage-dtered crysta cancels out the light comple-
tely forming the black dots which creste the alphabetical
and numerical symbolsin the qllspla)(. You can test this
effect by looking at the LCD with Bg aroid sunglasses —
at acertain angle, the display will be completely black.
LCD dls?_l sdo have alimited viewing angle due to the
effect of light polarization, and at very high or very low
temperatures they may not function correctly However,
they are religble, quite visible in bright light, and they
use very little power (making them popular for wrist-
watches and caculaors).

LED Thisisan abbreivaition for "light emitti.ng,diode"
Thisisthetypeaf display technology used to indicate

the number of the sdlected internal or cartridge voice on
the DX7. Numerical light emitting diode displays actu-
dly consg of 7_§mentsfor each number. Voltage
applied to the diodes is converted to light, red light in
this case. The DX7 LEDs are very visible in low light
levels and can be viewed over a wide angle.

LFO Thisis an abbreviation for "low frequency ostilla
tor." Like the sine wave "oscillators" in the operators, the
LFOinthe DX7isactualy adigital oscillator. However, it
can be &t to creste a square wave, a triangle wave, an
upward moving sawtooth, a downward moving saw-
tooth, or a sample-and-hold wave (random output) as
well as asinewave. The LFO output can be varied in
"goeed” over arange from under 1 Hz to about 50 Hz.
The LFO can be assgned to vary the amplitude of indi-
vidua operators, or the pitch of the entire voice.



Load In the DX7, "Load" describes the process of trans-
ferring the 32 voices from one bank of aROM cartridge,
or from aRAM cartridge, into the 32 internal memories.

MIDI Thisisan acronym for Musical Instrument Digital
Interface, a specification which severd manufacturers
have already agreed to use for designing equipment
which iscompatible. MIDI isanon-proprietary "lan-
guage" which alowsdifferent (or identical) synthesizers
to "talk" to each other. MIDI-compatibleinstruments
made by any one manufacturer should generally be
capable of causing other manufacturers M1DI-compati-
ble instruments to play, and to switch from one voice to
the next. Computer or sequencer control of multiple
synthesizerswill be possible using MIDI. Withinasingle
manufacturer's product line, such asthe Y amaha DX
series, MIDI can permit extensive programming of one
instrument throu?h the controls of another by com-
muni cating so-caled "sysem exclusive' information;
when dissimilar synthesizers are fed this type of infor-
mation, they simply ignoreit.

Modulation This is the process of varying one signal
with another. See"Frequency Modulation.”

Modulation Index This refers to the ratio between the
output level of a modulator and the level of the carrier
which it is modulating. The greater the modulation
index, the more harmonics are produced (the wider the
bandwidth of the FM -(%eneraied complex tone). When
you turn up the level of a modulator, you increase the
modulation index.

Modulator In general terms, this is the circuit which
alows onesigna to modulate another. In the DX syn-
thesizers, a modulator is an operator which sends its
signa to another operator (either another modulator or a
carrier) rather than directly to the output. The only thing
that differentiatesamodulator from acarrier isits pos-
tion within the algorithm; carriers are on the bottom

row of the stack(s()J and modulators are above them.

OP This is an abbreviation; see "operator.”

Operator Thisisafunctional block within the circuitry
of the DX synthesizer. An operator can be thought of as
an ocillator, but it is somewhat more complex. It is
actually adigital sinewave oscillator which includes a
digital envelope generator. The frequency and output
level of an operator are adjustable. Operators actuall¥
have multiple inputs 0 that they can be fed signals from
more than one source (i.e, an operator serving as a
carrier may acoept signals from two or three modula-
tors). The DX7 has 6 operators, all identical.

Parameter In general terms, a parameter is any defin-
able characteristic of adevice or sygem. Inthe DX syn-
thesizers, "performance parameters' refer to those
characterigtics of the instrument that, when adjusted
from the FUNCTION mode, affect the overal keyboard
— or & leadt affect more than a single voice. For exam-

le, adjusting the keyboard's pressure sensitivity (After

ouchf is consdered to be a "performance parameter"
because it affects any voice which is programmed to be
modulation senstive. "Editing parameters’ refer to those
characterigtics that can be programmed for an individual
voice when the instrument is in the EDIT mode (such as
the choice of an agorithm).

PLAY mode In the DX7, this is the operating mode
from which you can sdect and play voices gored in a
cartridge or an internal memory. Y ou sdect PLAY mode
by pressing either [MEMORY SELECT-INTERNAL]
OR[MEMORY SELECT-CARTRIDGE].

PMD Thisis an abbreviation for "Pitch Modulation
Depth." Higher PMD values apply more LFO modulation
toward changing the pitch of a voice when you play a
note, provided the[MODULATION SENSITIVITY -
PITCH] setting is gredter than zero.

Prest A preset isavoice which can be played without
having to be programmed. Some synthesizers force the
player to program any voice which is to be played.
Other instruments have only factory pressts — baesically
fixed, unalterable voices. Still other synthesizers offer a
combination of programmable and preset voices The
DX synthesizers go a step further. They offer complete
programmability plus presets )gn the form of internal and
cartridge memories on the DX7), but the presets are,
themselves, completely programmable. Because the DX
preset voices can be edited, a better term might be "pri-
mary voices" Yamaha uses the term "presgt” only
becauseit isfamiliar to synthesists, and the DX series
require enough new terminology without coining
another new term.

RAM Thisis an acronym for "Random Acocess Memory"
In computers, RAM isthe "main memory" the solid state
area where programs are ored while they are active,
and where data is temporarily stored until it is trans-
ferred to secondary storage such as a floppy disk, hard
disk, magnetic bubble memory or magnetic tape. Such
computer RAM memories are' ususally categorized in
terms of how many bytes of 8 bits each they can sore; a
1K RAM holds about 1,000 bytes (actudly 1K is 1,024
bytes). In the DX synthesizers, RAM does not refer to the

internal memory (although that is, in fact, a RAM mem- 61
ory). Ingtead, the term refers to an electronic secondary
memggl — the EEPROM cartridge— and itssizeis
defined not in bytes but in voices The RAM cartridges
each hold 32 voices The RAM cartridges are truly ran-
dom acoess memoaries since each voice can be written to
or read from the cartridge independently of the others,
or &l 32 voices may be moved at once. However, the
DX7RAM cartridgesdiffer from conventional RAM in
that the cartridges retain their memory after power is
turned off, without the use of backup batteries.

Rdease In a syntheszer, this is the time it takes for the
note to die away &fter you let go of the key In the DX7,
rate 4 of the envelope 1s equivalent to the release rate;
the release time will depend on the level a the moment
the key is released, since, for agiven rate. thetime is
greater if the level is greater.

ROM Thisisan acronym for "Read Only Memory." In
computers, ROM is géneraly provided for storage of
amdl to medium sized, often-used programs such as
sdf-test routines, BASIC language, input/output drivers,
and o forth. ROM isgenerdly provided on 1C chips that
cannot be dtered. In the DX7, the factory "preset” voices
are dored in ROM chipsinside the ROM cartridges.
Each of these cartridges holds 64 voices. Simple ROM
chips can only be programmed at the time of manufac-
ture, like those in the DX7 voice ROM cartridges. Semi-
ROM chips can be programmed after their manufacture
by using special equipment; these are known as PROMS
(Programmable Read Only Memories). Some PROMs
can aso be erasad (usually by exposure to ultra- violet
light) and can then be reprogrammed; these are known
as EPROMSs (Erasestle Pr(’)\%rammable Read Only Memo-
ries). Finally, some EPROMs are electrically eraseable 0
that they can be reprogrammed easily without j)eual
equipment; these are cdled EEPROMSs (Electrically
Eraseeble Progrmmable Reed Onl¥( Memory) — and
Yamahacdlsthem RAM in the DX7, athough th
differfromconventional RAM (sseRAM deflnltlor?
EEPROMsmay a0 be called EAROMSs (Electrically
Alterable Read Only Memories).

Sampleand hold Thisisarandom "waveform." It
jumps from one level to another in a non-periodic fash-
lon, unlike the regular, uniform changes in level asso-
ciated with sine, sawtooth, square or triangle waves. In
the DX synthesizers, a sample and hold signal may be
HHected for usein the LFO section.
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SavelntheDX7, "Save' describesthe process of simul-
taneously placing al 32 internal memory voices into the
correspondingly numbered RAM cartridge memories.

Sawtooth wave A waveform that contains the funda-
mental and both odd and even harmonics. In conven-
tional synthesizers, a sawtooth wave may be used to
crege rich, "brassy" sounds. In the DX Synthesizers,
such sounds are cregted by the frequency modulation of
sine waves However, two sawtooth waves (sw up and
saw down) may be sdected at sub-audible frequencies
for use in the LFO section.

Sne wave A pure waveform that contains only the
fundamental and no harmonics. The operators in the
DX synthesizers produce only sine waves A sinewave
d0 may be sHected a sub-audible frequencies for use
in the LFO section.

Squarewave A waveform consisting of the fundamen-
tal plus its odd-order harmonics. In conventional synthe-
Szers, sguare waves m?/ be used to create hollow,
ready sounds. In the DX syntheszers, such sounds are
created by the frequency modulation of sine waves.
However, a square wave may be sdected a sub-audible
frequencies for use in the LFO section.

Sack In the DX synthesizers, the term refers to averti-
caly related column of operators. The operetor a the
bottom is aways a carrier, and those above it in the
dack are modulators. Some agorithms have no stacks
because dl the operators are on the bottom row (DX7
agorithm #32, for example), whereas others have two or
three stacks (DX 7 agorithms#1 and #5, for example).

Sorelnthe DX7, "Store' describes oneof two proc-
esxs |n the edit mode, the [STORE] button is used to
copy an envelope from one operator to the next. In the
play mode, the same [STORE] button is used to place
the currently sdected voice (the one which is being
pl%%d or edited) into any location (1-32) in the internal
or RAM cartridge memories.

SusKey Pitch Follow Thisisan abbreviation for
"Sugtain-Key Pitch Follow." See "Key Pitch Follow."
SusKey Pitch Retain Thisisan abbreviaiton for
"Sudain-Key Pitch Retain." S "Key Pitch Retain.”
Sugtain In asynthesizer, the sustain describes the level
which a note "sitles into” while a key is held down, or
while the sustain foot peddl is pressed down. Some
voices have no sudtain (no sustain level) in that they
continue to fade out after the initial sound even when

the key isheld down. In the DX synthesizers, L3 in the
envelope determines the sustain level.

nc Thisisan abbreviation for "synchronize” or "syn-

ronization." In the DX7 there are two types of sync
that may be programmed. One isthe LFO KEY SYNC;
when it is ON, the LFO waveform re-darts a the same
point each time you play anote; when it's OFF the LFO
wave continues with each note. The second type of sync
inthe DX7 isOSCILLATOR KEY SYNC. When KEY
SYNC is ON, the phase of each note begins a zero,
whereas when the sync is OFF; a smoother transition
occurs to the next note played because the ocillator
does not re-start & zero phase. (We use the term "osailla:
tor" loosdy here; the DX actually has digital circuits
which simulate osallators) Sometimes a voice will
sound more natural with sync OFF because when (}/ou
play a note successive times, it may sound dightly differ
ent — just like an acoudtic instrument.

Trangent An abrupt incresse in Sgnd level. In music,
transients are produced %&rqmve or plucked instru-
ments, such as a drum head being struck or a guitar
string being plucked. A transient may aso be an unde-
srable ggnd, such as a "dick" or "thud" caused by an
amplifier being switched on or off. In synthesis, the tran-
sent of a note often refersto its initial attack, as created
by the envelope generator.

Triangewave ThisissSimilar to asnewave, but with
some harmonic content. A triangle wave a a sub-audi-
ble frequency may be sdected in the DX7 LFO section.

Voice This is a programmed sound for a synthesizer.
Another term might be "instrument.” Some polyphonic
keyboards use the term "voiog" to describe the number
of keys that may be played simultaneously but DX syn-
thesizers use the word "note” to express this conoep.
Thus, the DX7 isa 16-note polgr)honic synthesizer that
can dore 32 voices in its internal memory.



DX7SPECIFICATIONS

Keyboard

61 kgf/s Cl to C6: velocity and pressure sensitive
(Initial & After touch): 16 note polyphonic, and may
be = to monophomc

Sound Source
F_Mh digital tone generators. 6 operators and 32 dgo-
rithms

Internal Memory
RAM memory with 32-voice capacity; battery back-
rEre\/ents loss when AC power is turned OFF
L|t ium battery has 3 to 5 year service life.

External Memory
RAM cartridge with 32-voice capacity; non-volatile
EEPROM does not require battery These cartrdiges
are used to save user-programmed voices or edited
presets.

ROM cartridge with 64-voice capacity (2 banks of 32
voices, with switch): these cartridges hold the presat
VOiCes,

Mode Sdectors
STORE, MEMORY PROTECT-INTERNAL, MEMORY
PROTECT-CARTRIDGE, OPERATOR SELECT, EDIT/
COMPARE, MEMORY SELECT-INTERNAL, MEM-
ORY SELECT-CARTRIDGE, FUNCTION

Controls
VOLUME, DATAENTRY (dlider pluspair of adjacent
buttonsfor Yes/No, On/Oft, >/<, or +1/-1), PITCH
WHEEL, MODULATION WHEEL, OPERATOR ON-
OFF; EG COPY (For other controls, see "Voice
Parameters' and "Function Parameters' in these

specifications)
Voice Parameters
(EDIT MODE)
ALGORITHM tvvvriieiiie i iiieenens 1-32
FEEDBACK . vvtiiiiieriieiiinennnnns 0-7
LFO:
WAVE triangle, saw down, saw up, souare, Sine,
S&H
SPEED v vv ittt i 0-99
DELAY .« vttt i it e iie e 0-99
PITCHMODULATIONDEPTH ......... 0-99
AMPLITUDEMODULATIONDEPTH ....0-99
SYNC vt i ON/OFF

PITCH MODULATION

SENSITIVITY v veneviiie e eees 0-7

AMPLITUDE MODULATION

SENSITIVIT* oo 0-3

OCILLATOR:
MODE* ................ RATIO/ FIXED (Hz)
SYNC i ON/OFF*
FREQUENCY COARSE* 0.5-31 (1 Hz-10kHz)
FREQUENCY FINE* ......... FREQ.COARSE
times 100 -1.99*
DETUNE* ..o, -7-+7
EG
RATE (14 «ovviee i 0-99
LEVEL (4 «vverinieeeeeaanen 0-99
KEYBOARD LEVEL SCALING:
BREAK POINT* ........ccviune.. A-l to C8
CURVE(L,R* ........... + LINEAR, + EXP
DEPTH(L,RM* v'vvvviiiiniiianannnn 0-99
KEYBOARD RATE SCALING* ............ 0-7
OPERATOR OUTPUT LEVEL* ........... 0-99
KEY VELOCITY SENSITIVITY* ......... 0-7
PTCH EG.
RATE(L) «vveveeeei i eeeiae 0-99
LEVEL(14) ...ccevntnn s, 0- 99 (+ 4 octaves)
KEY TRANSPOSE ............... + 2 octaves
VOICENAME . ............ Upto 10 characters

Function Parameters

(FUNCTION mode)
MASTERTUNE .......covvvvnnt.. + 75 cents
POLY/MONO .. 16 note polyphonic/1 note mono
PITCH BEND:

RANGE ......ccovvivnnne, 0-12 (1 octave)
STEP ..t i 0-12
PORTAMENTO MODE:
POLY ..cvvieiinene RETAIN/ FOLLOW
MONO ............. FULL TIME/FINGERED
GLISSANDO .. .oeiiiiiiiennnnnn ON/OFF
TIME oo 0-99
MODULATION WHEEL:
RANGE ......iiiiiiiii e, 0-99
PTCH ....cvvviiiiiiiiiinn... ON/OFF
AMPLITUDE ...t ON/OFF
EGBIAS .. .ciiiiiii i ON/OFF
FOOT CONTROL:
RANGE ......covviiiiiiiniinnan... 0-99
PITCH .. i ON/OFF
AMPLITUDE .......oovvvianntt, ON/OFF
EGBIAS ... .ot ON/OFF
BREATH CONTROL:
RANGE ....oviiiiiiii it 0-99
PITCH ... ON/OFF
AMPLITUDE ......covvvivvnnnnn, ON/OFF
EGBIAS ... ON/OFF

AFTER TOUCH:
RANGE .......ooviiiiiiiiiiiane.. 0-99
PTCH ...t ON/OFF
AMPLITUDE .........ovvvvinen. ON/OFF
EGBIAS ... ON/OFF

Signal Connections
OUTPUT (T.S PHONE JACK)  -10 dBm, 600 ohm
unbalanced
HEADPHONES (TS. PHONE JACK) 8- 150 ohm
mono or stereo phones

Control Connections

FOOT SWITCH (2 T.S. phonejacks):
SUSTAIN .. iiiiiiinaens ON/OFF
PORTAMENTO .......c..vnuunn.. ON/OFF
FOOT CONTROL (2 T.S. phone jacks):
VOLUME............cc....e. 0 - maximum

MODULATION .. 0-MaxMOD WHEEL RANGE
MIDI

(5pin DIN typefemalejacks) ..... IN,OUT,THRU
Other Features

LCDDISPLAY v vviiiiennt 16 char. x 2 lines

LEDDISPLAY .......... 2 numbers w/decimal

CAIRTRIDGE INTERFACE . . For DX RAM or ROM
only

Dimensons/Weight
WIDTH ..o e 40" (101.2 cm)
HEIGHT ..., 4" (102 cm
DEPTH ..coiii i i 13"(32.9cnn
WEIGHT ...t 31.2 Ibs (14.2 kg)

Temperature Range
32°F (0°C) to 104°F (40°C)

Accesories*
2 ROM cartridges, RAM cartridge, music stand.
FC-3A foot controller (for VOLUME or MODULA-
TION) , FC-4 or FC5 foot switch (for PORTA-
MENTO or SUSTAIN), BC-1 breath controller.

*Those voice parameters marked with an asterisk may be pro-
grammed individually for each of the 6 operators; other voice
parameters apply to the voice as awhole.

"Certain accessories are standard, and others are optional,
depending upon the part of the ‘world where the instrument is
s0ld. Check with your dedler.

Specifications are subject to change without notice or obligation.
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AC power C*,12-14,20,27,58,59,61,63

after touch C,4,10,16,21,23,42,44,52,58,59,61,63
algorithm6,9,24-26,28,33,34,38,39,44,46,47,52,55,59,62,63
AM D (amplitudemodulation depth) 6,40-43,51,59,63
amplitudemodulation 4,6,7,10,11,22,23,40,43,53,58,59,63
audiooutput 4,12-14,23,63

battery (batt check) C,4,5,10.16,20,54,56,58-61,63 BC-L (see
"breath controller”)

bias(se"E.G. Bias')

break point 39,40,45,51,59,63

breath contraller 4,6,10,11,12,16,21,23,42,43,53,63

buffer 10,27,28,32,46,57,60

carrier 6-8,10,23-29,32,33,35-38,40,42,43,45,52,53,58-62
cart6r3idge C,3-6,9,10,14-16,20,22,27,28,38,46,47,49,50,54,56,57,59-

cartridge form(at) 9,20,59

character 5,6.8,45,46,63

compare (see " edit/compare")

connections C4,10,12,13,20,55-58,63

data entry C,34,6.8-10,15-22,28-35,37-;47,53,54,56,58,59,63
display C,35,6.9,10.12,14,20,21,28-30,32,33,37,38,40,47,49
edit/compare4,5,8,47,48,57-59

edit mode 3-9,11,15,20,26-28,33,38,46-18,51,53,54,56-59,61-63
edit recall 9,16,20,38,46,63

EEPROM C,59,61,63

EG C.34,6,7,21,26,28-32,37,38,44,51,58,59,63

EG bias 10,11,21-2353,63

EG copy 4,6,37.44,63

envelope 35-9,23,24,26-30,37-39,44,51-53 57,59-63
feedback 6,25,28,39,51,52,59,63

finger ed porta(mento) 9,19,54,60,63

FORM (s "cartridge format")

FM C,23,24,38,52,54,60,61,63

frequency 4,6-9,11-13,25,27,31-33,35-38,40,42-45,48 52,57, 59-63
frequency modulation 25,33,35,38,51,52,54,60-63

full time porta(mento) 9,19,20,63

function modg/:?arameter 34-11,15-17,20-23,32,33,37,38,46,
49515361,

glissando 4,9,17-20,60,63

har monic 7,32,34-36,43-45,51-53,60-62
headphones C,11,12,14,63

INIT (see "voice Initialize")
Initialtouch C,11,63

INT 14,60

Internal memory C,4-6,9,10,14,15,20,22,38,46,47,49,50,54,56-63
K ey Pitch Follow 9,18,19,60,62,63

Key Pitch Retain 9,18,19,60,62,63

key trangpose (see "trangpos')

keyboard level scaling 4,7,38-40,43-45,51,57,59,63
keyboardratescaling 8,38,39,46,51,59,63

key sync (see "sync')

LCD C,3,5,6,14-16,18,21,22,47,49,56,58,60,63

LFO (indudesLFO: AMD, delay, modulation, PMD, speed,
sync, wave) 6,7,10,11,21,22,40-43,51-56,59-63

load C4,6,9,10,14-16,49,56,60,61

memory C,4-6,9,10,14,15,22,32,38,46,47,49,50,54,56-63

MIDI 4,12,20,55-57,63

modulation (see" LFO" and " frequency modulation™)
modulation foot control C,4,6,10,12,15,21,23,53,60,63
modulation senstivity 6,7,10,11,21,22,40-4351,53,58,59,61,63
modulation whed C/4,6,10,11,15,21.22,43,53,55,60,63
modulator 6,8,10,35-40,43,45,47,52,53,59,60,61

musicrack 12

operator 3-8,10,11,20,22,31,33-35,37-40,42-45,47,48,51-53,55-63
operator output level 7,10,33-36,39,40,44,45,51-53,48,49,63
oscillator C,6,7,31,40,58,60-63

output 34,16,12-14,21,51,58,59,61,63

pitcg1 %—g,10,11,16,18,19,21-23,31-33,39,40,42,43,45,47,51—55,59—

pitch (bend)whed 8,9,11,17,53,55,58,63

pitchEG C,852,59,63

play mode 3-6,10,14,15,5354,56,61,63

PM D (pitch modulation depth) 6,40-43,51,61

poly (polyphonic) C,9,11,14,16-20,54,58,60,62,63
portamento C,4,9,12,15,17-20,54,60,63

preset C4,5,89,14,27,38,40,46- 48 51-53,61,63
presuresenstivity 4,11,15,44,53
program/programming C4-11,15-17,20-23,31-34,37,38-45,47.

RAM 04,5,9,10,20,27,38,46,47,49,50,58-63

range 8-11,17,20-2340,51,53)55,58,63

reference C,3-5,55,57

ROM C5,9,10,14,15,47,49,51,59,61-63

Save C,5,6,10,27,46,47,49,57,58,60,62,63

splitkeyboard 7,39,40,44,45

stack 24,25,28,35,39,43,45,47,52,57,59,61,62

step 4,5,7,9,11,17,19,20,55,63

Sore C,5,6,8,10,14,27,34,37,44,46,47,49,50,52,53,57,59-63

SusKey Pitch Follow (see " key pitch follow™)

SusKey Pitch Retain (see "key pitch retain™)

sync 6,7,31,42,43.62,63

transpose 8,11,16,63

velocity senstivity 8,11,16,45,47,51,63

voiceinitialization C,4,9,16,20,27-29,32,33.37,3S,47,49,51,59,60
voice name 4,6,8,45.47,49,54,63

voiceROM (s=="ROM")

volume C/4,7,8,10,12-14,22,26,29-32,40,43,44,51,53,57-59,63
volume foot contral C,4,12,55,57,58,63

*'C" designates the front cover, whichincludes the "Precautions'
and "Infroduction” sections.
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DATE/PRESET No. : / 5
4
VOICE NAME : 2
z
PROGRAMMEF. : i
ALGO- | FEED. | WAVE | SPEED | DELAY | PMD AMD SYNC | PITCH ?’L\;’gé‘
RITHM | BACK LFO MOD. SENSITIVITY
1 2 3 4 5 6 7 8 9 0 1 12 13 4 15 L]
POLY/ PITCH BEND POR(;FS?\SASE.NTO
MONO | RANGE STEP MODE | ANDO TIME
op
v l : : T |
b i W“ j 1 I
P ) !
A | %4 ; |
J i ||
2 ! |
1 | |
MODE/ | FREQ, FREQ. | peryne 1121314 11]2(3[af 8REAK [ L [ R | L | R [KBOARD| QUTPUT | VELOC- 2[3[al1(2][314] Kev OICE
_AYNC | COARSE | FINE RATE | LEVEL | POINT | CURVE | DEPTH |RATE LEVEL [ITYSENS.| RATE | LEVEL | TRANS ;'MME
OSCILLATOR £G KEYBOARD LEVEL SCALING |SCALING OPERATOR FITCH EG POSE )
7 18 19 20 2 22 23 24 25 26 27 28 29 30 31 32
— MODULATION WHEEL FCOT CONTROL BREATH CONTROL AFTER TOUCH i
N . AMPLI- AMPLI- AMPLI- AMPLI- e
RANGE | FITCH | T0RE EGBIAS | RANGE | PITCH | 7 iog | EGBIAS | RANGE | PITCH | 7)ne | EGBIAS | RANGE | PITCH | TUnf EG BlAS
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