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MIDI IMPLEMENTATION

Reception Data

Channel Yoice Massagss- 'The DX7 will
meéssagas Aax usual, with the axcaption
avajilable, and MONO mode is avallable
voices on the DX7 being asaigned to a

MIDI Guitar Mode Saveral MIDI Guitar
manufacturers uss & special MIDI mode
strings of the Guitar to tracked more

respond to channel
that OMNI mode iE
with each of the 18
diffarant MID! channel

controller
to allow the six
acourately., When using

thizs mode, MIDI's basic key on/off rule (the number of key
offs MUST match the number of kay ona) is no longer oheyed.
By putting the DX7 into the MIDI guitar mode (MIDI page
button 8), you will be able to use gultar controllers in this

mode,

KEY OFF
Status 1000 nnnn
Koy Number 0Ok kk k k k k
Velocity Ovvvvvyvyvyy

Key On
Status 1001nnnon
Key Number Ok kkkkkk
Yelocity 0 vvvvvyvyy

n=channeal number
k=key number
vz=Valooity (ignored)

n=channel numbar
k=key number

v=0, KEY OFF
v=1-127 KEY ON

All incoming KEY ONH Velocities will be processed by the
current setting for MIDI in veleocity shift.

Pages 34
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E! For tus DXT Rev 2.xx Operating Manusl

Control Change

Status 101l lnnoon nzchannel number
Control No. Dccocecce azgontroller numbsr
Yalue OvvvyVvyyy V=controller value

The following controllers will be raceived if that
controllera's awitch is anabled.

e =1 Modulation Wheel

e =2 Breath Controller
¢ = 3 After Touch

c = 4 Foot Controller

c =5 Portamento Time

o =7 Yolume

c = B4 Sustain Pedal

c = B5 Portamento Padal

Please Nota that controllers srriving over MIDI ARE NOT
REMAFPPED ACCORDING TO THE CONTROLLER MODES SET ON Ki's
PHYSICAL CONTROL PAGE!!

Program Changes

onnn n=channal number

Status 1100
PPPPRP p=patch number

Patch numbar O p
Incoming Patch changee are always asnt through E!‘s input

patch map, which may be altered using the MIDI page buttons
11,12 and 13.

Aftar Touch

Status 1101nnannn n=channel number
Fressure OpPPPPPRPP p=Pressure
Pitoh Baend
Btatus 111 0nnonn n=channel number
Value LEB 0O LLLLLLL Lzlower brte
value HEB Ommmmann mclreater Byte
Page 38
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Systoem Realtime Meessages

Active Sansing

Status 11111110
MIDI Clock
Status 11111000

Sequancer Start
Status 1111101090
Saguancer Continue

Btatus 11111011

Sequencer Btop
Etatus 11111100

Bystom Common Message

Song Pointer

Status 11110010
Yalue LSB OLLLLLLL
Value MGHEB OmmommnamBpm

MIDI Tima Code

1/4 frame messages and full messages will be recognized
and used for display of MTC value on the LCD.

Page 36
GRey MAtteR REmpOnsk, lno.
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Bystem Exclusive Data

With E!, Your DX7 will raspond to, and transmit aystem
exclusive data in two completes formats:

1. YAMAHA Formats provide for compstibility with
Editors, and librarians that are intended for stock DX7s.

2. GRay MAttEr REspOnaE Formats provide for acceas to
the advanced functiona of the K! aystam.

The YAMAHA formats are well documentad by YAMAHA, and
therafore will not be explained hers. For more information
of the YAMAHA formats, pleases refer to tha SERVICE MARUALS

for the "X" serles Instruments (THE TX7 Hanual is quite
complote).

The GRey MAttEr REspOnak System Exclusive Data Format

Our BYSEX formats includs a number of featuras that will
help you Lo better crganize your MIDI setup. Bsfore geing
into detall om the varjious formats that are available, here
is & quick ovarview of the format header, which 1= a part of
ALL GMR SYSEX tranamissions:

Gtatus 11110000
GNR ID number 0 00 100G 10 12 (HEX)
Channal 000 CnnnNnnN pn=channel number
Line 00000 ad0Q0 00= Ei for 8 OP FM
Modula Numbaer O n nnonnn m=Hoduls {sea =1)
Bank Number O bbbbbbb b= bank (aea *2)
Format Mumbar 0 f £ £ £ £ f ¢ f= format number
data byte 1 0ddddddd S
data byte 2 0ddaddddd |
. - !

x ‘

* b

* |--Bes %]

& s

% '

L ]
data byte n 0ddddddd =k
Chacksum Qceco¢coooe {Only for Bulk DATA)
EOX i 1110111

%¥1: Moduls number refers to the ability to have multiple



El For the DXT Rav 2.xx Overating Maoual

DXTs (or TX Unita} on the same MIDI channel, while atill
retaining the abllity to zend SYSEX data to sach unit
separataly. When the module mode (on the physical control
page) is snabled, KE! will only respond to GMR SYSEX data if
that data's module number matches the module number ¥You set
of the physical control pags. For examplae, this parametar
could be used to alter tha temparament of one module of a TX
reck aven though all units are playing off of the sane
channal.

k2: Bank number refers to the abllity to diract certain trpes
of bulk data (currently DX voice data) to a apecific BANK of
momory. For example, a patch librarian could uase thia
feature to load all banks of internal memory without any
action from you. You must enable this parameter of the
rhysical control page, otherwise all bulk data will be sent

to the current bank, regardless ¢f the bank number in the
data.

*3 For all bulk data formata, data bytes are usoed to figure a
checkaum. To simplify the task of programming, you will find
that our method of figuring checksuma is identical to the
mothod used in the YAMAHA formats. Checksum Error detectlon
is provided in the GMR formats only 20 that you will ba
warned whan there ia an arror. B6ince bulk dumps usually
include a large amount of data, lncoming data must be atored
into memory as it arrives, making it impossible to "UNDO" a
bulk dump whoae checkaum is found to be incorrect.

Pleame note that the GMR formats DO NOT REQUIRE HANDSHAKING
OF ANY KIND! This eliminates the need to always have a
bi-directional link between your computer, and your
instruments.

The following types of data may bo axchanged using the GRey
MAttEr REapOnek Formats:

1. Bulk Voice Data in the GMR Format includes all of
E!'s function data (Key limjiting, Random Detuna, MIDI
Transposa, Key mode, oto.). as well as all of the YAMAHA
function DATA (Port Time, Etc.).

2. Bulk Becale Data allowa an E! quipped machine to
send/recaive Microtonal scale tables over MIDI.

3. E! Specific parameter data allows you to change &
single parameter, or a single group of ralated
paraseters of the syatem.

4. Bulk Dump Requests allow a remote computer to demand
the transmission of any aill!'l bulk data formats.
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Here is a list of the formats that are recognized by the

DX7:
Bulk Dume Formals
Format 00Ch Single volce/function bulk dump.
Format O1h 32 Volce/function bulk dump.
Format 02Zh Gingle Microtonal Boale Bulk Dump
Format 03h 16 Microtonal Scale Bulk Dump
Formal O4h DX Status Block
Bulk Duar Basuoata
Format 10h 8ingle volce/function bulk dump requast
Format llh 32 voice/function bulk dump requast
Format 1l2h 8ingle Scale bulk dump reoguast
Format 13h 16 Scale bulk dump reguest
Format 1dh DX Status Block bulk dump requesnt
Eacanator Formata
Format 4Ch Function Parameters
Format 41h Physical & MIDI parameters
Format 42h Scale Parameters
Format 43h Load Command for physical prasets
Bulk Dats

VYoice Data

Two types of dumps are avallable: One for the data for a
single voice, and one for the data for a set of 32
voices. These Tormats are qulte cryptic, and are not
maant for usa with editors that will wish to alter the
dats and send it back to the pPX7. Instesd, thess
formats, are maant prim&riﬁ for the guick transfer of
volce data to/from Off-1i i storage machines such as &
QX-1 Sequencer, or a JLUcoper MIDI Disk. Formata gosred
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toward ecase of alteration will follow later in thie
saction.

Single Yolce format = 00
256 Data Bytes

~ 32 Yoicas format = 01
8192 Data Byte=s

Pleases note that the data pressnted in Format 01 is
identical to E!'s internal data storage format.
Therefore, using this data to create a preset voice ROM
for ths DX7 is a fairly stralightforward process. See
The section sntitled “"Making Volce ROMa™ for more
details.

il

Microtonal Scale Data

Two Types of scala tranafers are available; ona for the
transfar of a aingles scala, and one for tha tranafer of
a group of sixteen acales.

Both formats use the same notation for the value of a
ritch:

Internally, pitch i1s representsad as a four blt number
for the octave of the pitch, and a 12 bit number
represanting the position of the pitch within that
octave (E! rafers to position as a number of points
above the aven octaval.

For bulk data repressntation, the firat byte sent is the
cctave.

The second byte contains the Most significant nibble of
the position

The third byte contains the Next Most significant nibtble
of the position

The fourth byts contains the Least aignificant nibble of
the poaition

Whan the least slgnificant nibbles of each of the four
bytes arw amssembled a»s shown below, the reaulting 16 bit -

number will eoqual the pitceh value,

Byte 1 x x x x 1111

Byte 2 x x x x 2 2 2 2

Byte 3 x x x 2323313

Brte 4 x #3x x 4 4 4 4
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Aftar Assembly:

Pitch Value:

1 1112222333 34444

1 Scale Format - Q2
512 data bytes

18 scales Format
8182 data bytans

DX Status Data

= 03

With thias aingle data format you can save and load the
internal registers of the DX7 that determine its

operating charactaristics.

data included in this format

Hore ia a summary of the

THIS FORMAT WILL IGNORE THE MODULE NUHBER, AND BANK
NUMBER PARAMETERS!

Section one of this format 1s the Patah map that remapa

all patch changes being received over MIDI.
mAP may alsc be used is conjunction with the

Portamento/control/patch advance padal to move to a

predefinsd patch.

This patch

The patch map conszists of one two-byte code for
sach of the 128 MIDI program change posaibilities.

The firat byte is the bank number whers:

DM s LB =D
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b
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Freset Pank
Presmet Bank
Preset Bank
FProast Bank
Presot Bank
Preset Bank
Preset Bank
Fresst Bank
Cartridge

Internal Bank
Internal Bank
Intarnal Barnk
Internal Bank
Internal Bank
Internal Bank
Interndi Bank
Internal Bank

Internal Bank
Tntarne] Hank
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All requests to nonexistent banka {CRT not ready,
Preseta not inatalled, stc.) will automatically be
mapped onto Internal Bank 1

The Second byte is the patch numbar whers

Fatch = 0-31
Only the first 5 bits of the bank number will be
usad for the patch number, higher bits will be
masked out automatically.

The Total number of data bytes for the patch map
section 1 258 bytes.

After the Patch map section is completas, the contents of
the 18 keyboard pressis will be received.

Each

gresst ip transmittad as 18 bytes of MIDI data

whoae lower nibble are assemblsed to form B byte of data.
Ths least significant nibble ia transmitted first, the

most

significant nibble is transmitted last.

After these nibbles ars re-assembled, this 1a tha format
of the data:

Byte
Byte
Brte
Byte
Byte
Byte
Byte

Brte

00 HIDI in filters

01 HMIDI out filter

02 Local Control Filters

03 Volce Enable Filters

04 Wheal mode/MIDI in Velocity Shift
05 Breath Mode/Foot mode

08 Knob mode

07 8plit Interval

Page 42
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Bulk Dump Basuosta

A bulk dump reguest is saimply B8 command that may be

aent to the DX7 from anothar pilecs of aguipment
(Computar, sequencar, Disk Drive, Etc.) that will caune
the DX7 to transmit some of its internal data over MIDI.
With E!, ssvaral formata of data are available. For
those formata that support the hank and module sslect
parameters, You should specify the bank of data thst you
reaquire when issuing a GMR SYS/EX header.

Hare is a liat of the formats that are avallable for
bulk dump regquests:

Dump Requeat Format Numbers

To Gat Thia Data.. Order a dump with this format ¥..

Single Voioe/function Format 10
32 Voicea/functlons format 11
1 Scale Format 12
16 Scales Format 13
DX status Block Format 14

For axample, to get a bulk dump of 32 GMR voicas w/ functlon
and performance data from a DX7 that 13 on channel 1 and
responds tco module number 00, you would =send ths DX7 the
following string:

FO 12 00 00 00 Q0 11 F7

Format numbep---==-----=< +
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E! Spogillc Parameter Chansas

Becauss an E!quippsd DX7 responds t¢ many types of data that

would be mesningle=zs to a stock DX7, many typeas of parameter

ohanges may be made through the GHR format. These parameters
fall into 4 main categories:

1. Parameters on the Function Page, but not part of the
YAMAHA's DX7 function data specification (1.e.
Valocity Processing) [Format 4Gh)

2. Physical, and MIDl related Parameters [Format 417,
J. Scale Parameters [Format 42)
4. Load Command for Phys presets [Format 43)

Hare 13 a liat of all formats, along with the available
parameters number, and associated data bytes for each format:

Please note that most of these formats contain more than one
data byte per parm. When transferring these parms you MUST
TRARSHIT ALL REQUIRED DATA BIYS FOR EACH FORMAT!

1. Function Page Parms (Format 40)

Parm numbar 00 (0-Volume parma
data bytes

DX Volume {(0-7)

MIDI VYolume (0Q-7)

Parm number 00 01- Patches Parm
data bytes
Main Patch Numbar {0-3127)
AUX Patch number (0-127)

Farm number 00 02- Velocity Parms
data bytes
DX Vealocity Curve (D-7)
MIDI Velocity Curve (0-T7)

PX Velocity Limit LO (0-127)
DX Valoeity Limit HI (0-12T7)

MIDI Velocity Limit LO (0-127) =
MIDI Velocity Limit H1 (0-127)

DX Valocity Bhift (0-31)
HMIDI Velocity Shift {0-31)}
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Parm
data

+ Parm
data

Parm
data

numbe
bytes

numbe
bytes

r Q0 O;

Koy wmode (0-4)
MIDI Out Channsel {(0-158)

r 00 04— Ti-hra. tranaposns

MIDI Transpose (0-83)

Timbre {(0-83)

numbar 00 05~ Key limlt parma

bytea

DX Key limit LO (0-127)
DX Key Limit HI (0-127)
MIDI Key limit LO (0-127)
MIDI Key Limit HI (0-127)

2. Phyaical/ MID) Parma (format 41)

Parw number 00 00- phya parm block
dsta bytes

HIDI in filter LO nibble
MIDI in filter BI nibblae

MIDI out filter LO nibhble
MIDI out fiiter Hi nibble

Local control filter O nibble
Lockl control filter HI nibble

MIDI in Velocity shift
MIDI in knob mode
MIDI in wheal moda

MIDI in breath modas

Parm 00 02~ MIDI parametsrcs
by tes

data

MIDI in parametars LO nibble
MIDI in parameters HI nibble

MID]l cut, parameters 0 nibbla
MIDI out parameters HI nibble
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Parm number 00 03- Patch map entry
data bytan

Patch map number
Bank cods

Patch humber

3. Sgale Earameters (format 42)
NC PARAMETER NUMBERS!

data bytes

Note number

Fitch nibbla
Fitch nibble
Pltch nibble
FPitch nibble

e 03 D

4. Call Phvajca) pregzst (FORMAT 43)
NO PARAMETER NUHBERS!

data byte
Preset number (0-15}

Page 48
GRey MAtteR REspOnsE, inc.

49



This document was prepared by. ..
Andrew Maxwell
maxwella@Qusqg.edu.au
http://www.usq.edu.au/users/maxwell

Official Web Site for the DX7 PDF manual is. ..

http://www.usq.edu.au/users/maxwell /music/gear/dx7/ and
http://www.usq.edu.au/users/maxwell/music/gear/dx7/manual /dx7e/dx7e-man.pdf

Thanks to Dave Benson for the manual image sources. Home page and files can be found at. ..

ftp://byrd.math.uga.edu/pub/html/dx7.html and
ftp://byrd.math.uga.edu/pub/music/dx7/dx7e-manual/

Document typeset in BTEX

50



