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*  1 Sequencer 
E q u ip m e n t w hich re c o rd s  
p itc h  and t im in g  va lues 
sequencia lly , and m akes 
sy n th e s iz e rs  play a u to ­
m a tica lly .
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Introduction
MIDI is an in te rn a tio n a l s ta n d a rd  which allows 
com m un ica tion  o f m usical p e rfo rm a n ce  by 
means o f d ig ita l signals. W ith o u t MIDI, th e  com ­
m un ica tion  is lim ite d  and d if f ic u lt .  MIDI which is 
th e  in te rn a tio n a l s ta n d a rd , enables th e  connec­
tio n s  be tw een th e  in s tru m e n ts  o f d if fe re n t 
m a n u fa c tu re rs , and more, MIDI needs only one 
cable fo r  th e  s e t up o f two devices.
T he re  a re  various k inds o f MIDI devices on th e  
m a rke t, such as syn thes ize r, sequencer * i ,  
rh y th m  m achine, e tc .T o  m ake th e  b e s t use o f 
th is  usefu l MIDI, however, good com prehension 
o f MIDI is requ ired . Th is manual will g re a tly  help 
you if th o ro u g h ly  read.
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PART 1 What is MIDI?
1 .Connections

The MIDI equipped in s tru m e n ts  em ploy 5  pin DIN 
* 2  co n n e c to rs  which a re  in d ica te d  as “ IN” 
“ O U T” and “ T H R U ” respec tive ly .
“ IN” is a c o n n e c to r fo r  rece iv ing  a signal which 
co n ta in s  MIDI m essages fro m  a n o th e r MIDI 
in s tru m e n t, and “ O U T ” is fo r  t ra n s m it t in g  mes­
sages.
The MIDI TH R U  o u tp u t  is provided to  send a 
d ire c t  copy o f d a ta  com ing in MIDI IN.

* 2  DIN
W e s t G e rm a n y  In d u s t­
r ia l S ta n d a rd s . DIN
C o n n e c to rs  inc lude  5 P ( 5 -  
pin), 7 P  (7 -p in ), e tc . w ith  
d if fe re n t  num bers  o f pins.

Fig.I

[Receives messages from 
other MIDI device.

•■■■■■►Transmit its own message.

►  Transmit the direct 
copy of the MIDI IN.

MIDI MIDI MIDI
IN OUT THRU

MIDI Device

In F ig 2 , th re e  MIDI syn thes ize rs  A, B and C are  
s e t up th ro u g h  MIDI C onnec to rs .

Fig.2
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If A is played, th e  p e rfo rm ance  m essages o f A 
will be s e n t th ro u g h  its  MIDI OUT, and B, which 
rece ives th e  messages, will sound. C does n o t 
sound as i t  is co n n e c te d  to  th e  MIDI OUT o f B. 
Th is is because th e  message fed  in to  th e  MIDI IN 
is n o t se n t o u t from  MIDI OUT. Therefore, when A 
is played, only A and B will o u tp u t sounds.
If B is played, B ’s m essages will be s e n t from  th e  
MIDI OUT, m aking th e  syn th e s ize r C sound . The 
C ’s MIDI TH R U  will send th e  d ire c t  copy o f th e  
m essages fed  in to  th e  MIDI IN, passing th e  
p e rfo rm ance  m essages to  A as well. So, p laying B 
will make all A, B and C sound. In o th e r  words, 
MIDI TH R U  can be used to  send th e  m essages to  
m ore th a n  one device. Theoretically speaking, as 
many MIDI devices can be co n n e c te d  using th e  
MIDI T H R U ’s, b u t to  avoid delay o f th e  m essages 
use th e  MIDI TH R U  Box *3  fo r  se tu p  o f m ore 
th a n  th re e  o r fo u r  devices.(F ig  3 )

If th e  syn thes ize r, C is played, th e  pe rfo rm ance  
messages o f C will n o t be s e n t ou t, as th e re  is no 
MIDI cab le  co n n e c te d  to  th e  C ’s MIDI OUT. 
P laying C will m ake only C its e lf  sound.
Some MIDI devices do n o t have MIDI THR U , and 
some do n o t have MIDI OUT. Th is is because 
th e y  are cons idered  to  be unnecessary. Some 
MIDI keyboards and sequencers, even w ith o u t 
MIDI THRU, can send th e  signal rece ived  a t  its  
MIDI IN d ire c t ly  to  its  MIDI OUT. Some in s tru ­
m en ts  can s e le c t MIDI O UT o r MIDI TH R U  in th e  
same MIDI C o n n e c to r. P lease read th e  explana­
t io n  on MIDI in th e  manual o f each in s tru m e n t.

*  3  MIDI THRU Box
T h is  is w h a t may be 
ca lled  C h a n n e lize r w hich 
can d is t r ib u te  m essages 
to  seve ra l M IDI devices. A 
MIDI c o n n e c tio n  ca b le  
s h o u ld  n o t  be m ade  
fo rk e d  co rd , th e re fo re , 
t o  send m essages t o  sev­
e ra l M IDI IN ’s, th is  u n it  
can be e f fe c tiv e ly  used.
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2 .MIDI Devices
MIDI has opened a new way fo r  e le c tro n ic  m usi­
cal in s tru m e n ts . F o r ins tance , a syn th e s ize r 
used to  be a s ingle un it, b u t now, i t  can be made 
o f tw o  se p a ra te  parts ; the  keyboard c o n tro lle r  
th a t  does n o t c o n ta in  sound source  se c tio n , and 
th e  sound m odule t h a t  does  n o t fe a tu re  th e  
keyboard se c tio n . In o th e r  words, i t  is now 
possible to  cons ide r t h a t  m ore th a n  one MIDI 
in s tru m e n t m akes an e le c tro n ic  in s tru m e n t 
com pornen t.
L e t  us ta k e  an example. A syn th e s ize r co n s is ts  
o f th e  keyboard and th e  sound sou rce  sec tions . 
To o b ta in  a sound fro m  a syn thes ize r, keyboard  
in fo rm a tio n  (such as MIDI N o te  O n /O ff m essage) 
should be s e n t to  th e  sound source  se c tio n . (F ig 
4 )
Using MIDI co n n e c tio n  cable, th e  message can 
be tra n s fe re d  sw iftly . T h a t is, MIDI m akes i t  
possible to  se p a ra te  th e se  tw o  se c tio n  o f th e  
syn thes ize r.(F ig  5 )

Fig-4
(OUT

Sound Source

Performance 
'Information 1____1

1 ! II! !l If !  1! Ill 1
Keyboard Section

Synthesizer

Fig.5
OUT

Sound Source

MIDI IN 

MIDI OUT
“ 1 MIDI 

| Keyboard 
IControllor



■

The keyboard se c tio n  becom es a s e p a ra te  u n it; 
Keyboard C o n tro lle r, and th e  sound sou rce  sec ­
t io n  becom es Sound Module.
The F ig  6  shows th e  pos ition  o f each MIDI 
C o n n e c to r.

Fig.6
MIDI IN MIDI THRU MIDI OUT

---------------o ------------

o ------------
’I '

Sound Source

-------- o ---------------------- o -

- f  h *  1

.................r \

i k
< 1------------

!! HIr a m
Keyboard Section

E xa c tly  in th e  same way, th e  F ig 7  shows th e  
case o f a rh y th m  m achine. The sequencer sec ­
t io n  is where rh y th m  p a tte rn s  a re  made, and th e  
sound sou rce  se c tio n  w here drum  voices are 
s to re d . The d o tte d  line in th e  fig u re  is where th e  
sync signal is s e n t th rough .

3.Channels(CH)
A single MIDI Cable can tra n s m it  d if fe re n t mes­
sages to  severa l in s tru m e n ts . Th is ca p a b ility  
com es fro m  th e  c o n c e p t o f Channels; 1 6  chan­
nels o f 1 to  1 6  are  available. Depending on 
which channe l o f 1 to  1 6  is s e t on th e  rece ive  
device, th e  m essages rece ived  vary. Fo r 
in s tance , in th e  se tu p  as shown in F ig  8 , by 
chang ing th e  channel num ber o f th e  M o th e r
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keyboard which is lo ca te d  a t  th e  to p  o f connec­
tio n , any o f th e  co n n e c te d  in s tru m e n ts  A to  D 
can be c o n tro lle d  by th e  m o th e r keyboard. If th e  
p e rfo rm ance  in fo rm a tio n  is s e n t on th e  Channel 
1, th e  syn th e s ize r A will sound, b u t o th e r  

syn th e s ize r are s ile n t.
Th is c o n c e p t is s im ile r to  t h a t  when te lev is ion  
s ta t io n s  b ro a d ca s t by t ra n s m it t in g  w ire less 
th ro u g h  d if fe re n t channe ls re sp e c tive ly  as 
shown in F ig  9 , a TV  s e t which rece ives severa l 
waves a t  th e  same tim e  from  one a n tenn a  can 
s e le c t any desired b ro a d ca s tin g  by sw itch in g  
over th e  channel s e le c to r.
As m entioned e a rlie r, 1 to  1 6  channe ls are 
available, b u t some dev ices has a fixed  channel. 
R e fe r to  th e  ow ner’s manual o f each device.

Fig.9

Broadcasting 
Station I

Broadcasting 
Station 2

Broadcasting 
Station 3

Channel I

Channel Selector Switches

An antenna receives 
several broadcastings.
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4 . Modes
OMNI ON and O FF is a n o th e r im p o r ta n t e lem en t 
o f MIDI. In OMNI O FF  Mode, th e  re ce ive r will 
a c c e p t V oice M essages exclusive ly  on th e  
s e le c te d  channel. In OMNI ON, th e  re ce ive r will 
recogn ize  th e  messages o f all channe ls w ith o u t 
d isc rim in a tio n . In F ig  1 0 , m essages a re  s e n t on 
th e  channel 1 and 2  fro m  th e  sequencer. B 
rece ives only channel 2  messages, b u t C 
rece ives b o th  1 and 2  messages.

Fig. 10

O U T|
A\ MIDI 1 MIDI MIDI \  |mE>I 

IN ▼  ITHRU IN ▼  ITHRU ^  IN

Sequencer Synth A 
(CH-I)

Synth B 
(CH-2)

Synth C

Messages of CH-I and 2 QMN| QFp 0 MNI ON

There  are 4  re c e iv e r ’s modes w ith  com b ina tion  
o f OMNI O N /O F F  and P o ly /M ono  as fo llows.

F ig .  11

Poly Mono

OMNI ON MODE I MODE 2

OMNI OFF MODE 3 MODE 4

A. M ODE 1- OMNI ON, PO LY
Voice M essages a re  recogn ized  in all voice 
channels and assigned to  vo ices po lyphonica l-
Iy.

B. M ODE 2 - OMNI ON, MONO
V oice M essages a re  recogn ized in all channels, 
and c o n tro l only one voice m onophonically. 
One sound is e m itte d .

C. MODE 3 - OMNI OFF, PO LY
V oice M essages are  recogn ized  in th e  Channel 
M a tc h e d  to  th e  re c e iv e r’s channel only, and 
a re  assigned to  vo ice  polyphonically.
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D. MODE 4 -  OMNI OFF, MONO 
Voice M essages are recogn ized  in th e  chan­
nels N th ru  N +  M — 1, and assigned mono- 
phon ica lly  to  vo ice 1 th ru  M, respec tive ly . The 
num ber o f vo ice M is spec ified  in th e  MONO 
M ode M essage s e n t from  th e  tra n s m it te r .

Th is  mode is usefu l fo r  when a po lyphonic key­
board c o n tro ls  severa l m onophonic syn thes ize rs . 
N orm ally, when th e  power is f i r s t  applied to  a 
MIDI device, i t  d e fa u lts  to  M ode 1 ( =  OMNI ON, 
PO LY  M ode) a llow ing to  a c c e p t m essages o f all 
channels.

PART 2 MIDI Messages
1 .Channel Messages & System Messages

T he re  a re  tw o  kinds o f MIDI m essages ; one is 
Channel M essages and a n o th e r is S ys tem  M es­
sages. Channel M essages a re  m essages which 
have channel num bers, such as keyboard p e r fo r ­
m ance messages. S ystem  M essages have n o th ­
ing to  do w ith  channels, and c o n tro ls  th e  e n tire  
system . S ystem  M essages inc lude th e  messages 
th a t  synchron ize  tw o  o r m ore in s tru m e n ts , and 
th e  messages which is used exclus ive ly  in each 
individual m a n u fa c tu re r. L e t ’s have a c lose r look 
a t  th e se  messages.

9



2 .Channel Messages
Channel M essages inc lude Vo ice  M essages and 
Mode Messages.
■ V o ic e  M essages (P e rfo rm a n ce  In fo rm a tio n ) 

a .N o te  O n /O ff M essages 
These m os t basic MIDI M essages are  N o te  On 
and N o te  O ff M essages. N o te  On Message 
include w h a t key is how h a rd (ve lo c ity  am ount) 
pressed, and N o te  O ff is w h a t key is re leased. All 
keys have d if fe re n t num bers (key num bers) 
which can also be assigned to the drum voices of a 
rh y th m  machine.

b .P rogram  Change M essages 
Many o f to d a y ’s syn th e s ize rs  can s to re  th e  to n e  
co lo rs  (p a tch  p rogram ) in th e  m em ory. These 
p a tch e s  can be ca lled  when requ ired  usually by 
pushing b u tto n s  on th e  panel. The P rog ram  
Change Messages can also call th e  p a tch e s  
from  memory. Th is applies to  th e  p a tc h  program  
in th e  m em ory o f th e  MIDI e f fe c t  u n its  as well. 
Each in s tru m e n t, however, has a d if fe re n t 
m e thod  o f assigning num bers. So, to  be able to  
cope w ith  th e  p a tch e s  o f all k inds o f MIDI 
devices, MIDI P rog ram  Change num bers are 
s im ply from  0  to  1 2 7 .  These num bers are  d if fe r ­
e n tly  assigned to  th e  p a tch e s  o f each MIDI 
in s tru m e n t. The ow ner’s m anual o f each in s tru ­
m e n t will a lways show how th e  P rog ram  Change 
num bers co rrespond  to  i ts  p a tch e s  in memory.

c .P itc h  B ender

Usually, on th e  le f t  side o f th e  syn thes ize r, a 
lever o r a wheel is provided to  e le va te  th e  
p itch e s  o f g e n e ra te d  sounds. I t  serves to  c re a te  
an expression like  th e  “ ch o k in g ” on a g u ita r. 
The m ovem ent o f th e  bender lever can also be 
com m un ica ted  as P itc h  B ende r M essages 
th ro u g h  MIDI. The maximum range o f th is  p itc h  
bender e f fe c t ,  however, is n o t included in th e  
P itc h  B ender M essages, th e re fo re  should be s e t 
on each in s tru m e n t.
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d .A fte r  Touch
A f te r  to u c h in g  th e  key in a norm al p laying man­
ner, you may press th e  key hard w ith o u t re leas­
ing it .  The ob ta ine d  e f fe c t  is t h a t  th e  v ib ra to  o r 
b rilliance  changes. Th is is ca lled A f te r  Touch 
e f fe c t  which can also be com m un ica ted  as a p a r t 
o f MIDI in fo rm a tio n . W hich o f th e  v ib ra to  o r 
b rilliance  is to  be c o n tro lle d  can be se le c te d  on 
each in s tru m e n t.

e .C o n tro l Change
S yn thes ize rs  usua lly  have c o n tro lle rs  and 
sw itch e s  which can be o p e ra te d  during p e r fo r ­
mance. e.g. O n /O ff o f th e  v ib ra to , p o rta m e n to  
and hold func tions , O n /O ff o f th e  dam per o r s o f t  
pedal of an electronic piano, etc. These a c tio n s  can 
be com m un ica ted  as C o n tro l Change M essages 
th ro u g h  MIDI.

■  M ode M essages
The M ode M essages w ork  to  s e le c t one o f th e  
fo u r  modes (OMNI O N:PO LY, OMNI O FF :P O LY , 
OMNI ON:MONO, OMNI OFF:M O NO ) which have 
been explained on page 8 . A m a s te r MIDI device 
can change th e  m odes o f th e  slave device. In 
m o s t o f th e  Roland syn thes ize rs , th e  re ce ive r 
d e fa u lts  to  OMNI ON & Poly M ode a t  power up, 
th e n  th e  t r a n s m it te r  sends th e  OMNI O FF  and 
Poly M essages to  th e  re ce ive r on th e  s e t chan ­
nel. So, f i r s t  s e t  up th e  tw o  syn th e s ize rs  w ith  
MIDI cable, and tu rn  th e  re ce ive r on, th e n  th e  
tra n s m it te r .  Th is changes th e  re c e iv e r ’s mode 
acco rd in g  to  th e  M ode M essages (P O LY  & OMNI 
O FF) tra n s m it te d  if  th e ir  channe ls a re  m a tched . 
The Mode M essages also serve to  s to p  th e  
sound caused by rece ive  e r ro r  o r to  in te rn a lly  
se p a ra te  th e  keyboard  fro m  th e  sound source.
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3 .System Messages
The S ystem  M essages are  th e  messages which 
can be s e n t w ith o u t s e t t in g  a MIDI Channel, e.g. 
messages th a t  synchron izes a rh y th m  m achine 
w ith  a sequencer. The S ystem  M essages also 
include th e  m essages th a t  reso lve  o p e ra tio n  
tro u b le s , e.g. when th e  u n it keeps cry ing  
because th e  MIDI cab le  is d isco n n e c te d  du ring  
ope ra tion .
MIDI is an in te rn a tio n a l s ta n d a rd , b u t each 
m a n u fa c tu re r also has its  own m essages to  
rem ain o r ig in a lity  o f each p ro d u c t. Th is  is called 
Exclusive M essages and used in th e  to n e  co lo r 
d a ta  o f syn thes ize rs  o r fo r  com m un ica tion  o f 
th e  sequencer d a ta , e tc . Exclusive M essages 
make i t  possible to  syn thes ize  while w a tch in g  
th e  m o n ito r d isplay o f a com pu te r, and to  copy 
to n e  co lo r d a ta  to  o th e r  syn thes ize r. To avoid 
con fus ion  o f th e  Exclusive M essages among 
d if fe re n t m anufacture rs, th e  idea o f ID Num bers 
is in tro d u ce d . An ID N um ber is d is t r ib u te d  to  
each m a n u fa c tu re r, and given to  its  Exclusive 
M essages, a llow ing th e  co n n e c te d  in s tru m e n t o r 
com puter to  recogn ize  it.

4 .Function  Sw itches
A lthough  MIDI devices can com m un ica te  various 
kinds o f messages, th e  re ce ive r does n o t neces­
sarily  need to  recogn ize  all m essages s e n t fro m  
th e  tra n s m it te r .  S om etim es i t  may even be 
tro u b le  to  recogn ize  all. F o r ins tance , th e  A f te r  
Touch o r P itc h  B ender M essages consum e to o  
much m em ory when e n te re d  in to  a sequencer. 
Also, i t  may be som etim es necessary to  ignore 
th e  P rogram  Change M essages. In such cases, 
th e  F u n c tio n  S w itches  usually lo ca te d  on th e  
back o f th e  device  can be e ffe c tiv e ly  used.
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PAR MIDI Implimentation
1 .Im portan t N otes
MIDI is a su p e r-conn ec tion  which enables tra n -  
fe rr in g  all k inds o f musical information by means 
o f a single cord . However, le t  us p rovide fu r th e r  
d e s c rip tio n  n o t to  cause m isopera tion .
MIDI C o n n e c to rs , which a re  5  pin DIN, look 
e xa c tly  like  DIN Sync *4  co n n e c to rs . These, 
however, a re  co m p le te ly  d if fe re n t th in g s  which 
can never be connec te d . P lease be sure  to  use a 
sp e c ific  MIDI cable, and be fo re  co n n e c tin g  th e  
cable to  th e  co n n e c to rs , tu rn  all th e  devices o ff. 
Th is is very im p o r ta n t to  avoid e ras ing  th e  d a ta  
o f th e  sequencer o r syn thes ize r.
D iffe re n t MIDI in s tru m e n ts  have d iffe re n t ca p a c ity  
o f fu n c tio n s . F o r exam ple, if  one o f th e  con ­
n e c te d  in s tru m e n ts  is an e le c tro n ic  piano w ith  
to u c h  s e n s it iv ity  * 5  d e te c t in g  th e  key ve lo c ity , 
and th e  o th e r  is a syn th e s ize r w ith o u t. W hen th e  
piano is played, b o th  in s tru m e n t e m it sounds, 
b u t only th e  sounds fro m  th e  piano ta k e  on 
to u c h  s e n s it iv ity . However hard th e  key is 
played, th e re  is no e f fe c t  on th e  sy n th e s iz e r’s 
sounds. Th is is because th e  v e lo c ity  m essages 
s e n t fro m  th e  piano c a n n o t be recogn ized  by th e  
syn thes ize r. L ikew ise, when th e  1 6  vo ice  and 
th e  6  voice syn th e s ize rs  a re  s e t up, p laying 8  
keys on th e  1 6  voice syn th e s ize r will make only 
6  n o tes  sound on th e  6  vo ice  syn thes ize r.

* 4  DIN SYNC
T h is  is a synch ro n iz in g  
s y s te m  d e v e lo p e d  by 
Roland. A lth o u g h  th e  5  - 
pin DIN c o n n e c to rs  look 
s im ila r t o  MIDI, th e y  a re  
only used t o  t ra n s m it  s ig ­
nals fo r  s yn ch ro n iza tio n , 
th e y  c a n n o t be c o n ­
n e c te d  t o  MIDI.

*  5  Touch Sensitiv­
ity
F u n c tio n  w hich d e te c ts  
key to u c h  s t re n g th  when 
th e  keys a re  p ressed .The  
d e te c te d  to u c h  is usua lly 
used  t o  m o d ify  th e  
sounds such  as fo r te ,  
p iano, e tc .
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F ig . 13
B

The MIDI messages s e n t fro m  th e  t ra n s m it te r  
are useless if n o t recogn ized  by th e  rece ive r. In 
F ig 1 3 , th e  in s tru m e n t A has fu n c tio n s  “ a ” , 
and a ’ a re  th e  fu n c tio n s  which can be com ­
m un ica ted  w ith  MIDI. The in s tru m e n t B has 
fu n c tio n s  “ b ” , and b ’ are th e  fu n c tio n s  which 
can be com m un ica ted  w ith  MIDI. The fu n c tio n s  
o f th e  overlapped p a r t  can be com m un ica ted  
be tw een th e se  tw o  in s tru m e n ts .

*  6  In terface
S ig n a l i n t e r m e d ia t o r  
e q u ip m e n t w h ich is co n ­
n e c te d  in be tw e en  equ ip ­
m e n t o f  d if fe re n t  s ta n ­
da rd  o r hardw are .

*  7  Floppy Disk
F lex ib le  m a g n e tic  d isk  
w h ich  m e m o riz e s  p ro ­
g ram s and da ta .

2 .P o te n tia lity  o f MIDI
MIDI em ploys d ig ita l signals. T h a t is, MIDI in s tru ­
m en ts  can b e s e t up w ith  a com pu te r. An in te r ­
fa ce  * 6 ,  however, is needed be tw een th e  MIDI 
in s tru m e n ts  and th e  com pu te r. The in te r fa c e  
behaves as an in te rp re te r  who unde rs tan ds  b o th  
th e  MIDI language and a co m p u te r language, e.g. 
The MIDI P rocess ing  U n it M P U -4 0 1  has been 
re leased fro m  Roland. A h o s t co m p u te r plays 
d iffe re n t ro les depending on th e  s o ftw a re  p ro ­
gram  used, e.g. i t  becom es a splendid sequencer 
o r a re a l-tim e  m o n ito r d isplay fo r  syn thes iz ing . 
(F ig 1 4 ) Also, th e  floppy d isks w here th e  
program and d a ta  can be saved are easy to  
handle.

Fig-14 Interface Card
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Using an a p p ro p ria te  in te rfa c e , a MIDI device 
can be s e t up w ith  even non-MIDI device. The 
dev ice  t h a t  has only DIN c o n n e c to rs  can be 
in te r fa c e d  w ith  MIDI<->DIN Sync c o n v e rte r, and a 
C V /G a te  ty p e  in s tru m e n t such as m odule 
s yn th e s ize r requ ires  M ID I^ C V /G a te  co n v e rte r. 
(F ig  1 5 )

The fu tu re  o f MIDI is fu ll o f p o ss ib ilitie s  n o t only 
in th e  m usical fie ld , b u t also in o th e r  fie lds.
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