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LA stands lo f  L incar  Ar l !hnre l ic  synthcsis  \ rh ich is  the heafr  oI  rhc
ncw tcchnoLoAy.  LA synthesis  involves a sreat  many tcchnolos ical
advances resul t ins nol  onl )  in  a supcr ior  sound qual j ly  but  a lso an
rmprovcd case o, progranrmins. In this way, Roland has succccded in
m: inta in ins a h ish dcarec oJ lami l iar i l_ !  to  lhe !ser  despi te thc
lechnical  wizardr_!  involvcd.

1 .  What  i s  sound  made  o f  ?

lThree elements oJ a sound]

Sounds are a i r  y ibrat ions reaching our  cars.  By l ranslormins the
vibrat ion in to d is i ta l  s ignals.  i t  would becomc v is ib le as a 'wave' .

) )))))))))) ))))))))) ) ))))il)) ) A,
wave fom

Barcal l r ,  a l l  ! ,or is  o l  sounds
' ' l imbre"  

and 
"ro lumc 

.
can be considered to consist ol 

"pilch",
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( l )  P i tch is  d€tern ined by the number o l  w€ves ( : { requencies l .

Hish€r lrequencies r.ise the pilch. Usually. pitch (frequencyl is

represented bY Hz.

\\\ \M,
(2)  T imbre is  determined by the shape o l  a wave.  General ly  speaking,

rovng shapod waves make sott sounds, and shafp shapes hake

(3)  Volume is  determined by the depth o l  a wave ( :ampl i tude)

Larger wsves produce hisher volumes.

A A At \ - / ^ \ - A ,  / \ / \ / \
V V t
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tHarmonics)

Timbre is determi.cd by thc shapc oI a \tave. Then, how is the shape
of a wave made ? lt is believed that a wavelorm is made by a great
many sinc waves. For example. a sawtoolh is made by addins sine
waves oI all thc possible multiples lo the fundamenlal sine wave. A
square wave ls made by odd numbcr multiples added to the

The waves added to the fundamental are called 'harmonics" : even
numbq ml l l ip le harnonics ?nd odd numbcr mul t ip lc  harmonics.
A timbre, in bri.i. is dclermincd by the ha.inonic content.
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tEhvelopel

(Natural Soundsl

Each of the three elements, pitch. timbre and

envelope curve. Each instrumenl sound has a

vo lumc,  has  r ts  o \ !n

Env€lop€ of an rnstrumenr volume

A natural sound consists of various ditferent
piano consists ot a sharp attack sound then

two arc complctcly diflereni sounds. Also, thc
var ies dependins on the p i lch.

sounds. For €xample. a

a dccay sound. These

timbre oi a piano sound
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Thc L^ srsrcm al lows yo!  1o .ombinc var ious d i f fcr .n l  sc. t ions whcn
makins a sound.  in  othcr  words,  each independenl  Par t ia l  makes i1s
own sou.d.  and js  lhen conbined (synihesized) .

The StrucLurc mav be the nosl  impor lanl  par?meter  oI  the D 20,  as
il decidcs how to combine the Parlials.

a. Structure

Pleasc study thc iollowins examples.

l3  Slmcl ! rcs may be d i ! idcd in to two sroups.  wi th thc r jns
modula lof .  and wirhout-

lstructures that do not use Rihs Modulatorsl

2. Understanding LA Synthesis

Sttucrute 1./3,/6

Th.sc.an bc .ombincd as lo i lows.

(1)  By set t ing each Part ia l  lhe same, and detunins s l ight ly ,  a  t . r

sound can be created. Also. shitting th6 pitch by one octave or
a 5th may be ef{ective. This is suitable lor strinss or orsrn
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(2) To make a realistic sound. use the PCIVI sound senerators for
at tack sounds.  For  example.  to  creare a wihd ins l rument  sound,
make 6 b lowing sound wi th the PGM generator ,  then the
sustained sound with a PCM loop or synthesizer generator.

(3) Make a brisht and
reverse the pol6rity

altered by changing

Vctocty

(4)  Make the upper and lower
separate ly .  then reverse the
di f ferent  tones can be heard

A

A + ^ . . . = A
/ 

--------- 
/ 

---------

dark soond in each Partial sep6rately, then
o{ the TVA Velocity. Then the tone can be
how you play the keyboard.

section sounds in each Partial
bias setrias o{ the TVA. Then

by changing the keyboard range-
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Srructure 8//9

Thcsc are uselul lor crealins sterco
loses ellect in this Slructurc, so the
(Scc pasc 169 )

effects. However, the pan scttins
sound image cannot bc chanscd.

lUsins the

2 4

;F .E

/

P)E-T

10

!p

Thc Rins Mod!lator cross-modulates two Partials resultins in

harmonics that arc fractional multiples oI the lundamental. The key
poinis to using Rina Mudulation are as fouows.

:F

't't

i>-
12

:)'

1 3

;F

n l , .

-@--------n"ntuu[iu
\ - r''t 

-

tj,,.,,r,''[

206



Owhen the output ot e;ther P..tiat is muted, the other partiat is
automatically sent.

OParti6l 1 (3) alwsys behaves as a fundanent€t and panist 2 (4)
as narmonrc content.

OPartiol I (3) controls the over.tt votume.

Owhen the pirch ratio of ?aftiat 2 (4) is s muttipto of the
fundamental ,  a  c lear  sound is  obt6;ned.  To create.  t ransparent
motallic sound, m€ke Pr(ial 1 (3) as near to s sine wavs ss

PCM sounds normally include many odd nlltiple harmonics, and
therelore can bccome loo 'mudd!" when usins the Ring Modulator.
Do not set the TVA level of Partial 2 (4) too hish.
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b.  The Ed i t ing  Procedure

I , 'or  casic f  and quickcr  cd i t ins.  sc lcct  a Tone which is  s in i l  ar  to  the
sound you wjsh to nake.  Thcn set  thc D-20 lo thc Edi t  mode.  and
chcck the lollowing poinls 10 study how the Partiah arc bcins uscd.
i f  you roughly undcrstand the st roct r re oI  l |e  Par t ia is ,  I 'ou can tc l l
which P:rrtiah shol]ld be edited.

rcheck  how each

The Parlial N{ule is one ol
memory logeiher Nith olher
being Lrsed.

the paramctcrs, thcrcforc is wrillen in
parameters.  The mutcd Part ia l  is  nol

Usins the Parlial Mute function. listcn 1() th€ sound oI each Parlial
in use. You inay pay atlention io how sounds chansc dcpcrdins on
the solnd range, or by the velo€ity. Whcn lsing lhe Ri.g lv{odllator.
mLrt ing one oI  the Part ia ls  wi l l  automat ica l ly  output  thc othcr  Par t ia l .

Using the Struclxre nxmbe., you can chc.k how ca.h Paflial funclions
and how thc Partials are combined.
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