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r J
:hree s ynthesizer
con j unct i on u.» i th

rn R rri 11 tude Modulator. The Tone Usci 1 let-or controls the pitch 
of the 'v'oice over e. i.uide ren-iie. The Usci 1 let or-- produces four 
i.!,f avef c«r n*is a.t the se lected f r e‘̂ uency r ».«.« i th thie un i •:< ue harmon i c 

content of each ».ue.vef orm ro1-,1 i d i ng simple contro 1 of tone color 

The volume dynem ics of the osc i 1 lo.tor ere contro 1 led by the 
Rmp litude Modu 1 e.tor under the d irecti on of the Ene 1 op e Ger*iera. 
Nhen tr  i^^ered.r the Envelope Generator creates an e.mp 1 i tude en 
with pro'̂ rainma.h le rates of increasing arid decreasing volume.
In addition to the three voices., a. pro^r ernmeb le F ilter is prov 
f o r •:< e n e r at i n 'i< c o m p 1 e r d-• n a/n ic t o n e c o 1 o r s i a. s u b t r e.c t i e s y

a 1

-hr-

S I D  a. 1 1 oin s t h e m i c r o p r o c e s s  o r t o r e ad  t hie chi an *li i n ̂  o u t '.41 

o f  the  t h i r d  U s c i  1 1 at or  an d  t h i r d  Enve  lore  G e n e r a t o r .  . T h e s e  

o u t p u t s  c an  be u s e d  as a. s o u r c e  o f  m o d u l a t i o n  i n f  orma.t i ori f o r  

c r e a t i n g  v i b r a t o  r f  re  «:<u e n c y / f  i I t e r  si.ueeps and  s i  mi lar- e f f e c t s .  

The  t h i r d  o sc  i 1 la.tor c a n  a l s o  a c t  as  a. random number g e n e r a t o r  

f  o r •:< air! e s . T w c  R D c o n v e r t e r  s ar  e p r o 1 i d e d f  o r i n t e  r f  e.c i n -:i S I D

i.i.i i thi potent i c*rrteter

.ro n m e n t  or as  f r o n t  p a r e  1 c o n t r o  Is in  a. m us ic  syrr 

c an p r o c e s s  e t e r n  a. 1 a.u d i o s i  n a. 1 s r a 1 1 o >.u i n 'i< rr» u 1 t  : 

:<s to  be d a i s y - c h a . i n e d  or- m ix e d  in  c o m p le x  po lyphor

-iri

>:• le SID
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3 I 0 C 1J I' -l T R 0 L F! E G I 3 T E R S

Thiere ere 21? ei-iih +■ — b i +• re■:<is"ters i n 3 I D ».».»h ichi contro I thie ■:<enere.“t ion 
sound. These re^i^ters er-e e i ther NR ITE—on ly or RERD-on ly end er e

l is ted be 1 O I.U i n Teh  1e 1 .

R4

R D O R E S3 

R3 H2 Hi R 0
REG #

W E K  > 07 06 D5

DflTfl 

D4 D3 0 2 0 1 0 0
F! E U

' ’0  I CE 1

RE

TV

;G

F :E

0 0 0 0 0 n n v~i f 7 ! rr IF? 1 F, If o F R E Ci L 0 NR: I T E —on 1:

0 0 0 0 l 0 1 F?5 F/<f Fra F |2 |Fn IF/o f 9 i t~ Fl f 0 M i NR:ITE-o n 1
•- 0 0 0 1 0 0 2 PWG PV/f pw* PWa.PW, Ipv/6 R LJ LQ NR! I T E —0 ri I

0 0 0 1 1 Ft: — —- — — PW(| PWio PVAlP^a RN HI N R! i. i l~ —1~' F; L

4 0 0 1 0 0 0 4 1sb/5£ n n /v\ TESTI RJM3
! M9P SIVC[̂ r5T£ L- L* r -i T R ‘ J L & P N. F': I T E —0 : 11

=r 0 0 i 0 1 0 5 fTTXz /mc( PTT* bc^loo^ DCY, i vv  j 0 ftTTRCK/ l* E L- ft V N! F:: I TE ~ ofi 1

6 0 0 1 1 0 0 6 stV3 5THx STW, srUo WSjj&Sa RCS, 'z-U'z- ! H i r-l/ R E L E R 3 E i'-i R: IT E - 0  n 1

IJ Tf: P 0
r 0 0 i 1 1 0 7 77 F& & Fy

__
rj |F3 F/ Rc FREQ LO NF:ITE-on 1

o 0 1 0 0 0 0 3 F/5 F/% 1 Frs F/a. ni fr /6 F  9 F3 FF:E L-! H I N F'1 j K” - - j*~j

%~i 0 1 0 0 1 0*3 pjvti PWfcl PWV PWa p k IPVTz p w }; PK0 PLJ LO LJ F T | L. ~ j—j

1 0 1 0 1 0 0 ft - 1- — •— ! Pfrtf i PŴ O Pî 9 PW^ RU! HI N F! I T E — 0 n "1

1 i 0 1 0 1 1 0 B IflTLUvi /V\ rrsm1 &N& 11 M 0I>kyvc GoTH f: ij hi 7  F: U L F! E G N F! I T E — 0 Fi 1

2 0 i 1 0 0 0 C fiTK, rTTfilrcr, Itx^jtcy, ^cYo1 ftTTRCK/ OECftV N R' T "j” ZT_*J

0 1 1 0 1 0 0 STM?fSTKi STT/.ISTfJblR^l^a., R̂ To 3 U 3 T  f t IN : -'RELER3E L*j F.! i i p  c* r’i L

VO I j"P 'I;

1 4 0 1 1 1 0 0 E Fv r 4 F 5 1 F3 r i r | Fo FREQ  LO NF I T E —o f ! I
1 cr 0 1 1 1 1 0 F F|?r Fiq FBI F/2. F h Fio F9 Fs R F: E Li HI NF ITE-on 1
1 6 1 0 0 0 0 1 0 PWrr pr/fe'PWsiPrtH- PiV3 P1V2. PWl P Wo F‘W LO NF I TE-ori 1
•j 1 0 0 0 1 11 — — 11 — 1 — PlV„iFV̂ o RU HI NF ITE  — on 1

± C' 1 0 0 0 1 2 vci^TLrzJ/n |/\/YTE?Tj •swd L-! J r-*i T F: 0 L REG NF ITE-on  1

1 1 0 0 1 1 13 ir f D c J 'D C 'k j D ^ f  ( POfo ftTTHCK/ Li E C ft V NF ITE  — 0 n 1

2 0 1 0 1 0 0 1 w STH3 ^ n V j S T K , S T Ii l^ t S g lR X S z . R i5, £ 0 * 3 U 3 T R  I h-! P  | P  —11—' f~ NF ITE-on  I

F I L t  rr

21 1 0 0 1 15 _  1 _  1
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F^ i
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‘ i“ i } i , ‘P p P i 7i H  T •:' K »=*■> 3 S

S ID REG I STER DESCR I PT I ON

- r - -  i ' l  f l  .  l ~ .  1

o f  0 s c  i  1 l e t - o r  1 .

:w.« i  ri'i<  e ' - ' i u a t  i  o n  :

Fou t = Fr-i *  Fc 1k /  1 6 7 7 7 2 1 6  > Hz

Wf'iere Fn is  t h e  1 6 —b i t  number- in t h e  F r e q u e n c y  r e g i s t e r s  en«: 

i s  t h e  s y s t e m  c l o c k  ap-plied to  t h e  0 2  i n.^ut ( p i n  6 > .  For- e. 

s t a n d a r d  1 . 0  Mhz c lock.r the  f r e q u e n c y  is  ■>i uen  b y :

F o u t  = Fn f  U « U536.:' Hz

R c o m p l e t e  t a b l e  o f  'v1 a lues  for*- '>enerat  S o c t a v e s  o f  t h e  e ^ u a  1 1; 

t e m p e r e d  m u s i c a l  s c a l e  w i t h  c o n c e r t  R <440  H z )  t u n i n g  is  p r o v i d e d  in 

a p p e n d i x  R. I t  s h o u  Id be n o t e d  t h a t  t h e  f r e q u e n c y  r e s o l u t i o n  o f  S I D  

is  s u f f i c i e n t  f o r  any  t u n i n g  s c a l e  an d  a l l o w s  s w e e p i n g  from  n o t e  to  n*: 

v por  ta /Hento  > w i thi no d i s e e r n a b  1 e f  r e ■>>j e n c y  s t e p s ,

!W L 0,y‘ F' W HI ( R e^  i s t e r s  0 2  -03) ~

T o g e t h e r  t h e s e  r e g i s t e r s  form a. 1 2 - b i t  number'- Go i t s  4-7

1 •- *=*d h i c h l in e  a r  1 v-* c on t r o Is t h e F'u Ise  W i d t h d u t ;•’ c • •*c 1 e > 

f  orrn on Usc i  1 1 a.t or  1. The  p u l s e  w i d t h  is  d e t e r m i n e d  by 

: i on :

='W HI ar  e * 

F'u Ise
i 1 1 i- in i ri•:<

F’Wout = r R W n / 4 0 . S 5 >

Nf'iere F’Wn is  th e  12 —b i t  number  in t he  P u l s e  W i d t h

The  pu Ise w i d t h  r e s o l u t i o n  a l l o w s  t he  w i d t h  to be sm ooth  

no d i s c e r n a b  le s t e p p i n g .  No te  t h a t  t he  P u l s e  w a v e fo r m  on U s c i  1 lat o r

a u d i b l e  e f f e c t .  R v a l u e  o f  0 or 40  So ( $ F F F )  i ri t h e  Pu Ise  W i d t h  re-^i: 

w i 11 p r o d u c e  a. c o n s t a n t  DC o utput . ,  whi  le a. v a l u e  o f  2 0 4  S <  ̂SO 0  > wi 11 

f-,f'Od|.'ice a. s q u a r e  ma.'-.'e.

! '1 i r -4 i ! lOISTE.R  ( F’e'> i ster- 0 4  —

ori Use i 1 lator 1 .
j f i x r o  l b i t s  w m c n

U R T E f. E: i t 0 - Trie

When t h i s b 11

-• tr  i ->-:<ered> an

Whien t h e to i t  i

Enve  lope i_i o n e r

ap pear  i rr=< a t  t

s e t  ( a. Ion •z< i.i.i i t
o u t p u t  o f Cisc i

t h e E nv e 1o p e G

sVNf: i' E; 11 1 > — T h ■
f u n d  a m e n t a. 1 f r i
f re rvuencv Of 0:

p r o d u c e s

^ l-4 1

? H T E b i t c o> nt r o 1 s

1 a u d i o  o u t p u t  * t h e r e f o r e  r t h e  GR i l  b i t  rnu^t be



RINij MOO ' B i t  2 > - The  R IN G  MOO bi  t .  when  s e t  to  a. o n e ,  r e p l a c e s  t h e  

le I'l^ueforrri o u t p u t  o f  O s c i  1 le.tor 1 w i t h e. " R i n ^  Modu let e d "  

c o m b i n e t i on o f  O s c i  1 l e t o r s  1 end  3 .  V e r v i n q  t h e  f r e q u e n c y  o f  

Os  ci 1 let or  1 mi t h  r e s p e c t  to O s c i  1 le.tor- 3 nr  od^ct-'S e. w i d e  reiv^e 

o f  non — herrnon i c o v e r t o n e  s t r u c t u r e s  t o r  c r e e . t i n q  b e l l  or  ^ o n ^  

so»jr*ids end  f o r  s p e c ie .  1 e f f e c t s .  In  o r d e r  f o r  nn-? modu l e t i o n  to 

be e.udib l e r t h e  T r i e n q l e  nie.ueform o f  O sc i  1 le.tor 1 must  be  s e l e c t e d  

e nd  O s c i  1 le.tor 3 must  be  s e t  to  some f r e q u e n c y  o t h e r  t h e n  z e r o .

No other per e/net ers of Voice 3 he.ue eny effect on n n ^  rnodu le.t i on.
TEST ’-Bit 3'̂ - The TEST bit., when set to e. one. resets end locks

Osci 1 le.tor 1 e.t zero until the TEST bit is c leered. The Noise 
we.uef orm output of Osci 1 le.tor 1 is e. Iso reset end the Pulse 
w e.M e f o r rn o u t p u t is hi e 1 ci e.t e. 0 C leue 1. N o r rn e. 1 1 y t hi i s b i t 
is used for testing purposes r houjeuer r it cen be used to 
s v n c hi r onize Osci 1 1 e.t o r 1 to e t e r ne.l e e n t s r e. 1 1 o w i n q t hi e 
q e n e r e.t i o n o f h i q hi 1 y c o m p 1 e x w e.u e f o r rn s u n ci e r r ee.l-ti rri e soft w er e 
c o n f r o  1 .

/\Z^\ 1 Bit 4 > — Nhen set to e oner the Trienqle w e.ye form output of 
Osci 1 le.tor 1 is se lecteci. The Trienqle we.uetorrn is low in 
herrnonics end hies e. me 1 lou.«r f lute- 1 i ke que. lity.

/ V i  (Bit- 3> N h e n  s e t  to  e. one  f t h e  Se .wtooth i.ne.v'ef orm o u t p u “

te.ii'footh I.*.*.= -orm is  r i c h  mO s c i  1 le.tor 1 i s  s e l e c t e d .  The  

e ue n  end  odd  herrnon i cs  end  hies e. br iqht .r  b r e s s v  q u e l i t v .

“■ — N h en  s* Pu Ise  we.'v'ef orrn o u t p u t  o f

Osci 1 le.tor 1 is se lecteci. The hermonic content of this we.ueform 
cen be e.cij us feci by the Pulse Nidth registers r prociucinq tone 
que.lities re/v:j i nq from e. briqht.r hollow squere '.neve to e. nase.l, 
reedy pulse- Su'eep i nq the pu Ise m i clth in ree 1 —time produces e. 
dyrie/n i c 11 phies in-y" effect wh i r hi edcis 9. sense of rnotion to 
the sound. Ren icily jumpin'!* befmeen different pulse widths cen 
produce interest mci herrnoni c sequences .

N 0 1 ’5'. E k B i t  7 > - N h e n  s e t  to  e. o n e ,  t he  N o i s e  o u t p u t  w e.uef orm o f  

O s c i  1 le.tor 1 i s  s e  lecteci.  T h i s  o u t p u t  is  e. rendorn s iq n e . l  

w h i c h  c h en  q e s  e.t t h e  f r e q u e n c y  o f  O s c i  l i e f  or  1. The  s o u n d  

que. 11 ty  c e n  be  uerieci  from e. low r u m b l i n g  to  h i s s i n g  whiite 

n o i s e  uie.  t h e  O s c i l i e f o r  1 F r e q u e n c y  r e g i s t e r s .  N o i s e  i s  u s e f u l  

in cree .fi  nq e x p  l o s i o n s r g u n s h o t s  r j e t  e n q i n e s ,  w in d r  s u r f  end

unp  i t c h e d  s o u n d s  T es  w e l l  es  s n e r e  d r um s  end  c y m b e l s .

Sw eep  m q  t h e  o s c i  1 le.tor f r e q u e n c y  w i t h  N o i s e  

e ci r eji'i e.t i c r u s hi i n q e f f e c t .

u nsr4 '_‘f t he  o u t p u t m a i.) ̂ to rms must be se  1 e c t e ci f u r Os ci  1 le.tor 1 to
L-je e.uci ible.r h o w e 1-,1e r  r i -h is  N0 T n e c e s s e r y  t O d e s e lec t h i p?}.) ̂  -r c« r rn s t o

s i 1e n c e t h e  o u t p u t o f V o i c e  1 . T hi e e/n p l i t ucie C1f  Vo i c e  1 et t h e  f ine .  1

° u t p u t is  a  -funct i on o T t h e  Enue  lope G e n e r e.t or on ly •

NOT E : The  o s c i  H a f o r  o ut p u t  w e y e fo r m s  er-e NOT e dd  11 i u e .  I-f rn o r e
f hi ̂ ri o ne o u t p u t  ij *e.'v'ef o r rn is  s e l e c t e d  s i  rn u 1t e n e o us  ly , t h e  r e s u l t  w i l l  be  e

1oq 1 *_ -z?. 1 ft NO in  cj o f t h e w e. e f  o r rn s . Ml t h o u q hi th. i s t e c h m q u e  ce n be u s e d  to

q er ie r e.t e  e.dd i 1 1 on e l  we..ye fo rm s  b e y o n d  t h e  f o ur  1i s t  e d eb-oue . it  must be

Use ci w i t h  c e r e . I f  e r y o t h e r  we.uef or rn is se lec feci whi le N o : se  is

__ On r th e N o i s e  o u t p u t  c en " lock u p " .  I f  th is  oc C U r_'s « ~ h e no i se o u t r u t

i;: •; 'i X L1 r erne, i n si  Ten t un t i 1 r e s e t  by the  TE ST t:, i f. L-fy or i nq i r

1o w .
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hT" ^''DECR'1' _r-f-ir fl^V' —

a p i d l y  t h e  outfi'ut -re. 11s from  “the p e a k  a m p l i t u d e  "to “the s e  lee fled S U S T A I N  le ve l *  

Trie 16 DEC A t' r a t e s  a r e  l i s t e d  in Tab  le 2 .

"Air-! RE LE ASE  (Re---t i s t e r 0 6 —

1 o f  16 S U S T A I N  l e v e l s  f o r

to p e a k  e .m p l itude  i 

amp 1 i t u d e  and
lljH

3  it s  4-7 O f th  i s r e r-i i s te r <STNC-S TN •"3> ■=■ e 1ec
t h e  En ve lope 0 en era.t o r .  T he S U S T A I N C V*c le to I 1
o u t p u t o f  Vo i e e 1 w i l l  r e m ai n at the se 1e c t e d S

G a t e  b it r e m a.ins se t. The S LlS T A I N  le •.,'e 1s r a.'-*!■:<e
16 1 i rie a r  s t ep — r W 1th a  SU ST A IN v a l u e o f 0 se le

a  SUST A I N  v a . lu e of 15 S F  > s e I e c t i  n ■:< t h e p e a k a.

O t  3  U.1o u Id c a.i.jse ic e  1 t r, • I;U S T A I N  a t a.n amp li

amp 1 i t u d e  r e a e h e d  by -the ATTACK eye  l e .

B i t s  U—U R L S U F-! L 3 se  leet  1 o f  16 RE LE ASE  ra.tes f o r  t h e  E n ve  lope 

G e n e r a t o r .  The R E LE A SE  eye  le f o  1 lows t h e  S U S T A I N  eye  le when  t h e  G a t e  b i t  

is  r e s e t  to  z e r o .  At t h i s  tirrie r t h e  o u t p u t  o f  V o i e e  1 '.Mi 1 1 fa. I 1 f  rorn t h e  

S U S T A I N  a m p l i t u d e  to  z e r o  a m p l i t u d e  a t  t h e  se  lee t ed  R E L E A S E  r a t e .  The  16 

R E LE A SE  r a t e s  e r e  i d e n t  iee.l to  t h e  DECAV r a t e s .

NOTE : The e ye 1 i n o f  t h e  Er~!,-.-1 e lo

via. the  Gat e b i t .  The  En ve  lo p e

R e l e a s e d  wi t h o u t  r e s t r i c t i  o n .

b e f o r e  the e n v e l o p e  h a s  f i n i s he

c ; e 1 e ‘.'j i 1 I i mmed i ate  ly bee< i n - £-

beer, re  ache d .  I f  t h e  e n v e l o p e

t h e  RELEASE eye  le h a s  r e a c h e d

in i l l  be** i n ,r s t a r t i n g  from whe.t e

T h i s  t e c h n i que  c a n  be  u s e d  to •>

vi  a r-a.l-tim^ - f  tw-are ~~'ntro I .

TABLE 2 - E N V E L O P E  RATES

V A L UE ATTAC K RATE DEC A W  RE ! -

u ll U < H E !: ;i > T i m e Cyc le > *■ T i me P

0 0 > 2 rn S 6 Tit
X 1 j U r ri -r • 2 4 f!!

zl , - “■ 1 wT mU 4o m

J* vZO 24 mo i v m

4 -• 4 > SS mS 114 Hi

5  > m S 1 6  3 Hi

6 *: 6 •' 6 8 m3 2 0 4 rri
“7 7 > p. 0 Hi 3 2 4 0 Hi

•I' r 3  1 0 0 m3 3 O 0 Hi
O r?> 2 5 0 m 3  7 5 0 rn

1 0 r H 5 y  y m3 1 . 5 C;

1 *i 
x 1 B > 3 0 0 Hi 3 2 . 4 S

1 ^ C > 1 3 3

1 J. .■ CT \ cr\ 3 i =; C;
1 —| p  C; I* —r C;

u e n e r a t o r

For- exa/iiple.r i f  t h e  G a t e  b i t  i 

d t h e  ATTACK cycle.- t h e  RELEA'r- 

t a r 1  i n ■-< from w hat  e v e r  a.m p l i t  u d e h

e r o  e.mp l i t u d e  r a.rotl'ier ATTACK  cy 

v e r  a/Mp li t u d e  had  beer: r e a c h e d .

•'I 
LiJ



h‘-lh*=*n ± e iecx e Ci r SVNL- s y n c h r o n i z e s  0 s c i  1 la.f o r zl w 1 1 hi Use. l 1 I at or 1J. s

Nhen  s e l e c t ed , R IN G  MOO rep! 1a c e s  t h e  Tri an g le ou t r :xx o f  0 s c i I, -at or 2

w i t h  t he  r i n g  mociu lateci comb i n e t i o n  o f  Us c i 1 1a.tors 2 and 1 .

Tfc  •-

R e g i s t e r s  $ 0 E - *1 4 c o n t r o  1 V o i c e 3 an ci a r e f u n c t i on a. 1 1y icienfi c a. 1 f  Pi

re^ister"-s 0 0 —0 3 w i th t h e s e  e x c e p t i on s  :

When se  lect ed  . 3 VNC s y n c h r o n i z e s  O s c i  l i e t o r w i t h O s c i  1 let or

Nhen  se  lect ed  .r R IN G  MOO r e p  1a c e s  t h e  Tr i an g le Pi t J f  p l_4t o f  Osc i 1 I at or- 3

w i t h  the  r i n g mociu lateci comb i n e t  ion  o f  0 SCI 1 1at C' r- s 3 and 2 .

T'-'picel o p e r a f  i on o f  a. u o i c e  c o n s i s t s  o f  s e l e i—hm g  th e d e s i r e Ci p er  e-mete

f  r e q u e n c  y r wa.'-xef o r m .r e f f e c t s  t. 3 V N C RING  MOO > an ci e nve  lop e r a t e s r

t h e n  g a t i n g  t he  u o i c e w h e n e v e r  t h e so unci is  cies i r The s o u n d  c an

be suste.i  r e d  f o r on y 1 e ng  thi o f  t i me arici term in a t e ci by c le a r l n g  th e o - f h  i‘ f

E a.c h o i c e  c an b e u s e ci s e p a r a t e l y . r.i.1 i th  i nciep e n ci e n x p a r  ai e t e r  s en g at m g  ,

or"- in u n i s o n  to c r e  at e a. s i  ng le .r p o w e r f u  I v o i c e . Mrier'! u s ed in un i s o n r

a. s 1 i g hi t ci e t u ri i n g Pi f e a c h  o s c i  H a t or or t u n i n g to fl!us  1C a. 1 i n t e r  ua. ] -zr. c r-' e at e s

a. r i ch r on  i rx ateci so  un d.

I- i LTtK
Casssas

; O 'rcTner  x n e s e  re-ius+ers  -form on 1 1 —h i t  number  O o i t s  3-7 o f  FC LO 

er-e not  u s e d )  w h i c h  linear- ly c o n t r o  Is t h e  C u t o f f  ( o r  C e n t e r )  F r e q u e n c y  

o f  t h e  nroqra;nmeb le F i l t e r .  Th e  ^ p r o x  i mete  C u t o f f  F r e q u e n c y  is  d e t e r m i n e d

■ t h e  f o l l o w i n ' ^  equ'et i on :

F C o u t  = 6 . 6 E - 8  t  FCn 1 . 2 3 E - 3  } / C > Hz

W h e r e  F C n i s  t h e  1 1 - b i t n » j m b e r i n t h e C u t o f f  r e g i s t e r  s an  ci C i s 

t h e u a. 1 u e o f  t h e t w o * F i 11 e r c a;:- a.c i t o r s c o n n e c f e  ci t o p i n s 

1 ~ 4 . For t h e  re c o m m e n d e d  cep-acitor ua.lue o f  2 2 0 0  pF r t h e  a p p r o x i m a t e  

rari'^e o f  t h e  Fi I t e r  is  Lt H z —Ik' kH z  a .ccord i n^  to  t h e  to 1 lo w in g  
eque.t i on :

F C o u t  = '-30 + FCn f  c5. 3> Hz

The  f r e q u e n c y  r a n ^ e  o f  t h e  Fi I t e r  can  be  a. I t e r e d  t o  su i f  s p e c i f i c  

on p l ie  at -1 o n s . Refer*- t o t hi e P i n  O e s c n i p t i  o n se c  f  i o n f  o r m o r e  
i n f  o r m at  l o n .

i x s h- — o f  T h i s  r e g i s t e r  >■ F: E 3 0 —F: E S 3 > c o n t r o l  t h e  R e s o n a n c e  o f  t h e  Fi  I" 

r' ̂  -■ n •- e is  a. p e eJ-x i n g e f f e c t  w h i c hi e m p h as  i z e s t r e qu e n c v c o rn p o n e n t s a t  

t h e  C u t o f f  F r e q u e n c y  o f  t h e  F i l t e r ,  c a u s i n g  a  s h a r p e r  s o u n d . T h e r e  a r e  13 

f e  so n a n c e  s e x t i n g s  rariging  l i n e a r  ly from no r e s o n a n c e  ( 0 )  to  maximum r e s o n ;
,  i cr -t-p\  X I -r* P .

B i t s  0-3 d e t e r m i n e  w h i c h  s i gna. Is wi 11 be r o u t e d  t h r o u g h  t h e  Filter-:

F I L T 1 Ej i t m ! —  N h * = * n  -  ^  t » , , » ^  1 - - - - - -  - j  ,  -  -  - u  - i .  _  u _

. E' 1 1 1 > -, Seme as h i t  m t o r  V o i c e  k ,



! I ^ |_| L_ L P t=j ri 1 S t ̂ r"' -̂1 3 * —
•■its 4-7 o f  t h i s  r e g i s t e r  s e l e c t  uar  i o u s  Fi Iter- mode end o u t p u t  o p t i o n s  :

p ( B i t  4 > — When  s e t  to  e. one  , t h e  Low F' ?ss  o u t p u t  o f  t h e  Fi I t e r

is  s e l e c t e d  end s e n t  to  t h e  -audio o u t p u t .  F o r  a q i v e n  Fi I t e r  

i n p u t  s i  q n a  1 r e. 1 1 freqi j e n c y  cornponents be  1 ou.» the  F i I t e r  C u t o f  f  

F r e q u e n c y  e r e  p a s s e d  u n a l t e r e d  r whi  le a l l  f r e q u e n c y  c o m p o n e n t s

a b o v e  t h e  C u t o f f  a r e  a t t e n u a t e d  a t  a r a t e  o f  12 d B / O c t a u e .  The

Lou.* P a s s  mode p r o d u c e s  f u l l - b o d i e d  s o u n d s .

B P ( B i t  5 > - S am e as  b i t  4 f o r  t h e  Band  P a s s  o u t p u t .  A l l  f r e q u e n c y  

c o m p o n e n t s  a b o v e  and  be low t h e  C u t o f f  e r e  a t t e n u a t e d  at  a. 

r a t e  o f  6 d B / O c t a . v e . The  Band  P a s s  mode p r o d u c e s  thin-  o p e n  

s o u n d s .

HP ( B i t  6 ;.i — sajYie a s  b i t  4 f o r  t h e  H i ^ h  P a s s  o u t p u t .  A l l  f r e q u e n c y  

c o m p o n e n t s  a b o v e  t h e  C u t o f f  a re  p a s s e d  u n a l t e r e d ,  whi la a l l  

f r e q u e n c y  c o m p o n e n t s  be  low t h e  C u t o f f  a r e  a t t e n u a t e d  a.t a  r a t e  

o f  12 dB/Octa.ve- The  H i q h  P a s s  mode p r o d u c e s  t i n n y  , b u z z y  . 

s o u n d s .

3 OFF ( B i t  7 - When s e t  to  a o n e ,  t he  o u t p u t  o f  V o i c e  3 is

d i s c  o n n e c t e d  f r o rn t h e d i r e c t  eu *d i o p  a.t hi. S e 1 1  i n q V o i c e  3

to b y p a s s  t h e  F i l t e r  ( F I L T  3=0> and s e t t i n g  3 OFF to  

a  one  p r e v e n t s  V o i c e  3 from  r e a c h i n g  the  a.udio o u t p u t .  T h i s  

a l l o w s  V o i c e  3 to  be  u s e d  f o r  modu let ion  p u r p o s e s  w i t h o u t  any  

u n d e s i r  eb 1 e o u t p u t . Mor e i n f  or  mat l on on mod»j 1 at  ion  e f f e c t s  

c a n  be  f o u n d  in A p p e n d i x  C.

NOTE  : The cri i I t e r o u t p u t  modes ARE ad d i -4-i ve and mu If  ip le F i I t e r  rno<des

may be  s e 1e c t e d  s i rn u 11 a/'i e o u s 1 y . F o r a a/np 1e , bo t h  LF' end  HF’ mod as c ari

be  se  l e c t e ,-j to  pr o d u c e  a. Not  chi ( o r  Band Rej e c t  > Fi  I t e r  r e s p o n s e . In

o r d e r  f o r t h e  Fi  1t e r  to h a v e  a n y  a u d i b e at & i—*” a.t l e ^ s t  o n e  Fi It e r

o u t p u t  mus -4- be se l e c t e d  and  and  a t  lea s.t o n e Vc» i c e  must be  r o u t e d th r *

t h e  Fi I t e r . The Filter- i s ,  p e r- hi ay-1 s , t hie mo st  i m p o r t a n t  e l e m e n t i n 3 ID

a s  i t  a l i o Ills t h e ■lien er  a.t i on o f  comp 1 ex t o n e r “t 1 r<r- s v l a. s ub t r a.c f  l i,; e

s y n t h e s i s ( t h e  F l Iter- is  u s e d  to  e l i m i n —i— s p e c  i f i c  f r e q u e n c y  co rnpon en

fro m  a h e r mo n l c a 1 1 y - ?- i c hi i n p u t s i  q n a 1 >. Th e b e s t r e s u  Its  a r e  a.c hi e ‘-1ed

by  v a r y i n g t h e  Cu t o f f  F r e q u e n c y  in  re  a..1-tl me . F r thier d i s c u s s i  o r'i O'f f

F l I t e r  app e ar ■ s i n A p p e n d i  x C .
t s O — 3 ( '•/ Li1O —V 0 L 3 > s e l e c t  1 o f  16 o-.-ere. 1 1 Vo lume lave  Is f o r  t h e 1 Xn a 1

■ i f-e a.udio C1u t p u t . Thie o u t p u t  vc< lume 1e ve Is r an  qe from no o u t p u t 0 > t

im vo lurne ( 15 or  $ F j in  16 1 i ne  an  s t e p s . T h i s  co n t r o  1 can  be  u s e d as

:ic  vo lume c o n t r o  1 f  o r- h< a. 1 an  c i n q 1 ev  e l s in  m u l t i —c hi ip  s y s t e rn s o r to r

nq d y n a m ic '-.-'O 1'jrne e f f e c t s ,  s u c h  as  Tre mo lo. S o me Volume  l e v e l  o t h e r

:ero  must b e se  lec t e d  in  o r d e r  f o r  3 1 0 -f-o pr odu'ce any  s o u n d .

a



n i se

T h i s  r e g i s t e r  a l l o w s  t h e  m 1 cr-oprocessor to r e a d  t h e  p o s i t i o n  o f  t h e  

: t e n 1 1 orneter 1 1 ed to  F’0 TX < p i ri 2 4  > w i th  v a  1 u e s  renq  i nq f  rorn O a f  rn i n i rnurn

■ a s i s t an  c e r t o 2 5 5  ( £ F F > a.t rn a:-: i rn urn r e s i s t  an c e . T hi e v a. 1 u e i s  a  1 w a v s

l id  an d  is  u p d a t e d . e v e r y  5 1 2  0 2  c l o c k  c y c l e s .  See  t h e  P m  D e s c r i p t i o n

- a c t i o n  f o r  i n f o r m a t i o n  on p o t  end  c a p a c i t o r  v a l u e s .

P 0 TV ( R a g i s t e r  £ 1 A ) —

Same as POT/, for the pot tied to POTV (pin 23
i j 3 C 3 P A N Ci Ci M ( P e •:< i s t e r 5 1 R ) —

T h i s  r e q i s t a r a 1 1 o i.u s t h e rn i c r o p r  o c e so r to re ad t he lipper  ‘.'Lit pLif

h 1 1 s o f  Os c i 1 la t o r 3 .  T h e  chiera.cter o f th e nurnL-, ̂ r s  q e n e r a t ed i s

d l r e c t  ly r e la .fed t 0 the  w a v e f o r m  se  l e c t e d. T 4- x i th e Sa,.i.u t O'o f  hi in a v e f  of' rn

o f 0 s c i  1 la t or 3 is s e l e c t e d ,  t h i s  r e q i s -ue r III i 1 1W i l l p r a s e nt a. s e r i e s

o f nurn b e r s i ri creme r t i n q  fro m  0 to  2 5 5  ( •fFF > at a. r a t e ,-je t e r rn i n e ci b y

t h e f  re-Hue ri c y o f  0 s ci  1 l a t o r  3 .  I f  t h e T r i anq le wa v e f or rn i s se  l e c t e d . t h e

o ut p u t  ui i l l i ncrern e nt  from  O up to  2 5 5 r th a n ci e •_i emen t cio i.i >n to  0  . 1 1  t h e

Pu 1se  wave f orm is s e l a c t e d r t h e  o u t p u t w i l l  .i ump b e t i.i.iee n 0 and 2 5 5 . Se le-
t h i N o i s e inav e fo r m w i l l  p r o d u c e  a  s e r i e _z- o f r an ,-j rn ri l-imb a r S  r t h e r e t o r a  r thi

r ■ a q i s t e r  c an b e l-i s e d a s  a. rand om  number qe n e r a t O' r f o r q am e s a r e

riume r o u s  t i rn i r» q en d s e qu e n c i n q an p l ie  a t 1 on s f o r the  0 3 C j...e q i s t e  r r hi o-we v

t h e c h i e f f l-i ri c t i o n is  p r o b a b  ly t h a t  o f a, n iodu lat i on en e r a t o r .

T hi e fi urn h e r s q a r*i era. -f-a ci b y t hi i s r a q i s t e  r c en L-( ̂  ^ dd ed r l a S C1f t w a r a r to  the

11tfi
i
j i 1 l a t o r or F i l t e r F r e q«j e ri c y r e q i s t e r s o r t h e F'u Ise Mi d t h re  q i s t e r s  in

re  a. 1- t i m e . Many ciy nam ic  e f f e c t s  cari be qe ner at ed l ri th  l s rna n n e r . S i r e n -

so 'jnds  c a n be e r e a -j-eci by a d d i n q  t h e  OSC ■■j 3  aw to o f hi o'j tp Lit f o t h e  f r e'qcieri c

con f r o  1 o f a n o t h e r o sc  l 1 1 at  or  . Syrithies i z  e r v" 3 amp le an d Ho 1d"  e f f e c t s c an

-o d u c e d  b acid i nq t h e  OSC  3  N o i s e  o u t p ijf to th e Fi If er F r e qL-iency c o n t r o  1
l s t e r s . Vi b r a t r. can  be  p r o d u c e d  by ;=-e t t i n q Os ci 1 1at *3*r -Ei f  o a. f  r•e^Lienc

jund  7 Hz and ad Liinq  t h e  OSC 3 T r i e n q 1e o u t p u t ( ti.' i thi p r o p e r s c a l i n q )  to

F r e qu e n  c y 1̂ o n f r o  1 f  a n o t h e r  o s c i l l a t o r . Ari '.■li-*! li rn i t e d r aj-'iqa o f  e f t a c t s  a.

av a.,i lab le toy a. 11  a r inq  t h e  f r e q u e n c y  o f fls c l 1 let o r Z' ■z*! 1'-i s c a. l in q  t h e OSC

■J* Ou t p u t . Normal  1y , when  Li s c i  1 lator- 3 1 u s e d f  C1r mc<ci'.-i 1a.t i on., t h e aLici i -i-

o ut p u t  o f I \
o i c *  3 ■=■.hiou Id be  e l i m i n a t e d (.[ OFF= 1 ) .

p h1 '■ ■' j F: e ti i f: -,i —

S au i e a. OSC 3 r bu t  t h i s  r e g i s t e r  a l l o ws t hi e rn l c r o pr-ric e s s c< r t  o; r a ad  th

out p u t  o f t hi e '•/ o i c e y E n v e  1 ope  Uenere .tor . T h i s r,ijfp ut C aj-i be a d d a d t  i~i

t h e Fi 11  er F r e q u e n c y t O' p r o d u c e h ar- rrs o n i c a nve  lo p a s r MAH I--.'AH r arid s i rn i 1 e r

e f t e c t  s . " P h a s e r " s o u n d s  c a n  be  c r e a t e rJ b y add l n q t h i s O L i t pi.it to  f he

f r a •--luenc y c o n f r o  1 r e q i s t e r s  o f  an o s c i  1 1L - 4-or*-. Th e V o i c a E n v e  lope

! j e  r jera .tor rnu s t  be 0 a.ted i ri o r d e r  to  pro d I.-ICa env Vr,L-i tp Lif. f r*‘orn t h u s  r-- e q i s t e r

The DSC 3 r e q  i s t e r r hi o i.i.i e ! a r r a. 1 w a:.-‘ s r e f 1ec ts  th e chan ‘J i riq  r<Li tp Lit o f

T  iw I rr1 O S C 1 1 1a.t o r  and is  n o t  a t  t e c  feci in  a.n y way b the En i. j pe G e n e r at  o r .

F t j r f  h  a r l n f o r m e t i o n on m o d u l a t i o n  c a n  b e f oun ci i A p p en d i x 0 .



P I N n E S C R1 T I 0 N

.-. t- c, , ... i_ . r_t . . 1 •- r !—1 i-' r ! . r- i- p i „ . ~|" L
p I P.

' "OHn0 o f  t he  Tniij 1 r'|Ti-'H l'“ ~-i — 2 !'*l ‘Zi i_ O =,Ci t:or s i r- h= . ~ r hi0 p r gr a.mm ^ 'l - 1 tr. C -j er .

c o n n e c t s  betw e e n  p i n s 1 end 2 , C 2 b e 4 . E: o th c 5-pec 11 or s

1 1ri t hi^ .me v e l u e . Norm e.l o p er  e.t i e r  o f  the  ~̂i 1 -he r- o v e r  t he  euci i o

!'>M '•! ap p ro x  i met e  ly -30 H z —12 k H z . i s ec  c C‘ rn I*-* 1 i s hi e ci ‘.mi th e. a lue y r-'F

f  o r C 1 end  C 2 . Po l y s t y r e r'ie cep' e.c i t i~i r s er-e p r e f e r r e d en d i r'i c C< f-►:■lex

r'-u 1 yp h o m e  s y s t e ms.r iiihere m an y S ID chi i p s must t r e c k e a.c hi o t h e r  .r m e t c h e ci

C 3P‘ aC i t o r s  er-e r ec o rnri'iende ci. Th e f  r e que ncy  r e n g e  o f f hi ̂ F i Iter' c ej-'i be te. i Io re

t O S p e c i f i c  e r r  1i 'i 3.t i o r'i s by  t h e c ho ic e o f  c e p e .c ito r v e.l u e s p j—| exe/np le .r

a. l-jiii— c o s t  ge.me mey n o t  r e q u i r e f u  11 hi g h —f r e q u e n c y r es P or'!s e .  In thi i s

ce.-e.r l a r g e r  ve.l u e s  f o r  C: 1 end C L c ou Id be  c h o s e n  to P r-'O V 1cie mor-e c o n t r-o i
L

o ve r t h e  b a s s  f r equer'ic i e s o f  th e Fi I t e r The me.x i mum c u t o f f  F re q u e  r'ic y

o f  th e F i I te r  i s g i v e n  by

FCmex — 2 . 6E-5

W h e re  C i s t h e  c e p ec  i t o r ve. 1u e . TF*ie r e n g e  o f th e F i I t e r ex: t e n  d s

9 ftctni.jp; b e 1 o w t hie meximum Cuto -i- f  F r e qu e r'i c y .

prc; i"P i n  5> - Th is  T T L - l e v e l  i r*i p u t is  t he r e s e t  c o n t r-c« 1 f  O'r S; I D . When b r-ough

IC* MJ f or  e.t lee st t e n  0 2  c yc  les.r e. 1 1 i n t er-r'i e.l r e g i s t e (-*■s e r  e to  ze r o

•rncl t he  e.udio ou t p u t  is  s i l e n c e ci. T h i s p i n  is  r^or-me. 1 ly n n e c t e ci to  the r-e s e

l in e o f  t h e ' m i c r o p r o c e s s o r- or  e p i~i njer-o n — c leer  c i rc u i t .

0 2  >:;Pi r'i S > - Thi s TTL- lev e l  in  p ».41 i s th e m e s t e r  c l o c i .• f c*r- S-1 D . ri I 1 os i~ i 1 Ie t c

f r e q 1̂ e n c i e s  end e n ve  lope r e.tes e r e r e f  e r-enced to thii ■r: c 1 c> c 1-:. 0 2 a 1 so

c o n t r o Is de.te. tr ansfer-s b e t w e e n S I D end tF'»e m ic r o p r o c es s o r n =.+a. c a n

on ly be  t r e n s f e r r'-ed when 0 2  is hi i gh E s s e n t : e I l y r 0 v ac t s as  a. hi i g hi — at—j-l 1e
i p s e  le ct  es  f er- es- de.t e. t r e n f e r s e r e c o n c e r r e d . T hi s ,►:*i r'i i s nor-me. I ly

--^^ne c t e d  to the s y s t e m  c lock w i thi a. r-!o m i r*i e. 1 o p e r e.t i [■'! f  r*e q u e n c y o f  1 . 0 H z .

r /TT -• P i n  - Tr’iis T T L - l e ve  1 in p u t c o n t ro Is t he  d i r e c t 1C'r~i o f  *:i e.t e. tr- =•_«■'!Sf er" jr
b e t  we en S I D  end t h e  m i c r o p r o c e s s o r . I f t h e  c h i p  se  Ie (—i- C C1r'i ci 1 1 1 c>n s  F'le1,-'e

b e e r'i mef.r e. h i gh .on  t h i s 1 i r'i e e., I low s th e rn icroproces s c> r- t o F:e aci ciete. f r.fi!

t h e  s e l e c t e d  S I D r e g i s t e r e n d  e. low a. 1 1c» w s t h e m i c r c«p:’r- c<c e s sor- to Wr i te

u e.x e in to  the  se l e c t e d  S I D r e g i s t e r Thi i s  p i n  is  no r-m e. 1 ly c o n n e r t .=* rJ t o

the  s ystern Ree.d/ W r i t e  l i n e .

cs" P i n 1 — Th ■>s TTL- lev e l  i nr1u t i •— ,=i low a c t i v e  ch i s e  1e c t  wh i c hi

con tr o Is data. tr •E-nf er s be t w e e n S I D and t h e  m i cro.^-r-oce or- . C '3 n'!u s t  be

1' I* W f ur- e r v  tr  en s f e r- . fl F^r'.ci f  r- m the se  l e c t e d  S I D eg i s t e r  c en or'! ly

oc cur i f  CS is  1i~. m r 0 y j_ h i ghi er  ci F.vTT is  high- fl Wr 11 e t o f  h e se  le ct ed

s’ I □ r e g i s t e r  cen on ly o c c ur- i f w.r -JL is hi i ghi an d F:/IT is I c* w .

Tr, -j ■— p i n is  nor'- mel ly c o n n e c t e d to add r  e ss  d e c o d i n g  c i !'- CU 1 t (-- p 5. I 1 o w i n ‘-j. s I Ei

to f*es i d e  in  the m e rn o r-y mep‘ Of e sy s t e m

S ID reciis’ters. fl I “though enough ere ̂ r-ov i ded "to select 1

lo



15 —L2 — T h e s e  b i d i r e c t i o n a l  l i n e s  e r e  u s e d  to  transfer- cia-

r e r e  TT|__ c o m p a t i b l e  in  trie■ i u en ci The  n 11 c r o p r o c e s s  o r . T r 

Hi ode  end c a p a b l e  o f  ci r i i n *:i 2 TTL loads  in t h e  o u t p u t  mode .  Th

*“ a. b u f  f  e rs  e re  usue. 1 1 y iri t h e  hi  ith — impecience o f f  s t e t e  . Dur  i r •:<

-■processor supp  l i e s  ci ite. to S I D  o v e r  t h e s e  l i n e s .  D u r i n g  a. R e a d

■'Oc-_ s s o r  o ver  t h e s e  l i n e s .  The p i n s  e r e  norms. 1 ly c o n n  e c T  eci to  t h e

: r r e s p o n ci i n ̂  ci a.t a. 1 i n e s  o f  t h e rn i c r o p r o c e s s  o* r .

_______ :< - T h e s e  p i n s  a r e  i n p u t s  to  t h e  R / D  c o n v e r t e r s  us  eci

:< d i g i t i z e  the  p o s i t i o n  o f  p o t e n t i o m e t e r s . The  c o n v e r s i o n  p r o c e s s  is

■sed ori the  t im e  c o n s t a n t  o f  a. c a p a c i t o r  tieci from t h e  POT p i n  to

■■ounci r chariieci by  a. p o t e n t i o m e t e r  tieci f r o  m the  POT p i n  to  + 5  v o l t s ,

e c o m p o n e r*i t v a. lues  er- e ci e t e r rn i n e ci b y :

PC = 4 . 7 E - 4

Wh er e F: i s  th e maximum r e s i s f a n c e o f the  p -u _i‘i Ci c i s  t h e C SP‘a.c

Th>e la r g e r  th e cap- a.c i t o r  t he srna l l e r the POT ..... a. 1ije j i t t e r .

Thie r eco  mmenci eci v a l u e s  f o r R an ci C ajre 4 7 0 K Oh r ri s an  ci 1O0 0 P'F M

Not e t h a t  a. s ep an  a t e  p o t  en d c eo an  e r e '-{u i r e d f o r e a.c hi PC T p i r’i.

' i n •-5 — R S M.fi t h  t h e  GND li r'i e r a. s e p ar- at  e + ̂  VDC 1i ne she* lei be

* n S ID  Vcc and trie po w er  sup p 1 y i n o r cier to mi n i r i * i z e n o i s e . Fl b
-U _ r shou  lei be l o c a t e d  c lose to> t he p i n .

: ^ •r*i 2 S !■* — T h i s  ene.lo-y i n ^ ut  a. 1 10 U.1 s e x f e r na.l a.u ci i o s i n a. 1s t c,

:he a.UCiiO O'jfp i_j t o f  S I D o< r p r o c e s seci t hr ou'£ih th e F i I t e r . T P 1ca.

■ s i r*ie l u d e  voi c e r *:i u 1 1 ar- an ci or-lie.n .  The  in p i.j t i rnpe d a n c e  o f th i s

■ o r cier o f  100 KOhms .  Rny s i un a. 1 epp  1ieei ci i r e c t ly to  the >!• 1 r'i .— hi

iC le ve 1 o f  S v o l t s  and  shou lei no t e x c e e ei 3 VO 1t s p - p . I n or- cier

t an y i n t e f e r e n c e  ca.useei bv DC 1eve  1 ciiffe r e n c e S .r e t e r ' -n a. I -r- 2 'l<n

! b e RC-coup le ci to  EXT IN by an e l e c t r o lyti c ca P1 a.c i t o r i n f he 1 -

Hs t he  d i r e c t  a u d i o  p a t h C F IL T e x = o  > h a s un i t ’-1a. i r*i r E T IN

;o Hi 1 o u t p u t s o f  many S I D  c h 1 pS by ci a.,i sy-c hi a. i n i r'i . Thie r’iIJmbe r-

. a/'i toe c h a i n e d in t h i s  marine r is d e f e r m i neei i.-...... t \ e amourt o f  r'io i

t i on a. 1 lo web 1e a.t t h e  f i n a l OU t p ij t . Note t h a t t h e o* u tp  ut Vo lurri

■ 1 '.'.i i 1 1 a f f e c t n o t  on ly the t h r e e S I Ll '-.•‘O' ice - r j.-,i_jf o 1 S C1 OPl e x t e r

i t o r .

b e m i e ci

J D 10 OUT ( P m

iipr lseci

T h i s  o p en-sour  ce  b u f f e r  is  th 

-f ir. i n v o i c e s  p the  Fi 1

\*erna. L input

tina .  t e.ud i o o u t p u t  

arid any

s e t  by the  o u t p u t  Vo lume c o n t r o  1 and  

a. DC le1.-1 e 1 o f  6 vo I t s .  Pi s o u r c e

he o u t p u t  l e v e 1 

maximum o f  2 v o l t s  p —p •= 

s t o r  from HUD I 0 OUT to  ’̂ rounci is  r e q u i r e d  fo r - p r o p e r  oper- at i o r . 

recori'imendeci r e s i s t a n c e  is  1 kOhm f o r  a. stej-'icia/'-ci o u t p u t  i m p e d a n c e .  R

a.udio a m p l i f i e r  w i t h  an e l e c t r o l y t i c  capa.c i to r  in  t h e  1-10 uF  r a n u e .

' i n 2 0  - Rs w i t h  Vcc.r a. s e p a r a t e  + 1 2  VDC l i n e  s h o u  lei be

Vcici an ci

I]



f-, ̂ 1 S I D  C HRR RUTERI ST ICS

ABSOLUT E M R / I  MUM R R T I N G S

RAT ING SYMBOL v RLUE U N IT

>*VPP  I*-' Vo It ag e Vdd -8. 3 to + 17 V DC

.«PP ly Vo It age 11 _ _ S' <_ <_ —0.  3 1 0 + 7 V DC
I n p u t  V o 11 eg  e ( en  a. 1 o g ) V i r~i a. —0.  3 to + 17 V DC
I n p u t  V o 11 e g e  < Ci i g i to. 1 ) V 1 rid —0,  3 to + 7 V DC
O p e r a t  i n g Te m p e r a.t u r e To. 0 t o + 7 0

0 _ L
S t o r a g e T e rn p e r a.t u r 0 T s t g cr cr— to + 150 w c
E L E C T R I C A L  C H A R A C T E R I S T I C S  ( V d d = 1 2  ± 5 ’- VDC /  Vcc  = 5 ±  5 /  VDC r T a = 0  to  7 0 * C >  }

C H A R A C T E R I S T I C I SYMBOL M I N TYR M Ha U N I T S  I

I n p u t  H 1 gh  Vo lte.‘i<e H tl Z* »• cl r R/ N r L--Z* r

A 0-A 4 r D 0 - D 7 )

V i hi Li - 1 1 _ _1_i_ VDC j
In p u t  L 0 U.1 Vo I to qe Vi 1 — 0 . 3 - 0 . VDC {
i n p u t  L e e k e g e  Cur-rer’it 1. TTETS r u ci r R /  P-i .»■ L- >• r 

A O - A 4 ; V i n =0 - 5 V D C >

I 1 n — — • cr
u A |

T h r e e —S t o t e  ( O f f )

I n p u t L e ok eg  0 C u r r e n t

( Ci 0 - D 7 ; V cc = rn ax  r 

V i n = 0 . 4 —2 . 4  VD C )

I t s  i — — 10 uR j

U u t p u t  H i g h  Vo I te g e ( 0 0 - 0 7  ; Vcc=rnin.r 

I l o a d = 2 O 0  uA )

Voh L . 4 • — ‘v'cc — 0  . 7 VDC f

O u t p u t  Lo'.'.i Vo It ag e ( D 0 - D 7 ; V c c = rn a:-. , 

I l o a d =3  . 2 rn A )

Vo 1 GND ; - 0 . 4 VDC ,

i-tut pu t  Hi ghi C u r r e n t Ci 0 - D 7 ; S 0  u r c 1 n g r 

V o h = 2 . 4 VDC)

I oh 2 O 0 ; — — u A |

O u t p u t  L 0 i.u C u r r e n t ( Ci 0 —0 7 ;  S 1 n k 1 n g r 

Vo 1 = 0 , ^ V D C >

lo 1 •Zj “■ — — r 11A \

I r’i p u t C an  e.c 1 1 an c a K E Z- r ^  r R /FI r U -Z* r

A 0 —A4 . D0-D7 )

C 1 r'i — — 1 0 p R

*ot T r 1 g g e r  Vo It a g e R11 J T •! r R 1 j T V ) Vpo t - y c C f' c- - VDC

^ " t  S i n k  C u r r e n t • R O T / . ROTY > I PC*t 5 0 0 - - uA 1

. iput I m p e d a n c e ( E X T  I N ) R 1 n 1 0 0 1 50 - K Uhrns (

R u d 1 0  I r'i p u t V 0 11 eg e c e / t  I N ) ’v’ 1 n c —7 ■ !
0 .  5 ;;D,r ! - [

A u d i o  O u t p u t  V o l t a g e ( A U D I O  O U T ;  1 KOhm 

10 ad , 0 11 j ri 1 e = rn a:-: ) 

One  V o i c e  o n :  

h 1 1 Vo i c e s  on -

VOU t cr —• ■ 1
0 . 4

1 . 0

K
0 .  5 
1 . 5

6. 3 
0 . b 

2 . 0

(
VDC 

VAC I 

VAC r
■ Rower S upp 1 Ci.-irrent ( Vdd  ) Id d - 2 0 ■7, =r niA

Rower Supp ly-’ C u r r e n t V C C .•* T — — 1 - 7 O 1 00 niA i

R 0 i.uer■ D u s i  pa.t 1 0 n ( T o t a l ) Rd - 60l_i | 1 0 01 j rnl'J \

C O M M E N T

12



£581  S I D  T I M I N G

sV
F̂ /VV.

PiD-/Vf

c s

bi>-Dr_

' C Y C  ■

-rrc-

r
H  T*s,

h-~
Ace

" x s m .

x

-Tf

* T f l c c  IS
H  ne^suKELP

3 C  FR.OM THE.

U 7 6 5 "  
cccup-iwc. OF

j c i ;

SVMBOL NAME r'i T r-l ! Vi- fl A ' U N I T S

1 1 uS

• c C lock Hi*yh F'u Ise  W i d th 4 T 0 1 n 8

Tr rT f C 1 O'ck R i s e F a  1 1 T i me - — I 2 5 | nS  1

T r s Reed  Se t - u p  Time 0 1
T r h i Re ed H o l d  T im e 0 - 1
j  - - A c c e s s  T i rfie - !I 8 0 0 n S  1
T eri A d d r e s s  H o l d  Time 1 0 - ! n :  1

T c h Chi^'  S e l e c t  Ho Id Time 0 - i fi s
T dh De.te. H o l d  T im e •2 0 - - n-z-

WRITE  CYCLE

$ D  \ / •r

U..... T  *  - Tw„ __ *~Tw IS

R /w ..... ..
.  I .

MEASURED~i ^  1 f\WS
|t * h 1

f r o m  t h e

A o - f l 4 MWX i XI L-A T &S T

Nr- OCCuRI rVG OF

c s W\W\\ *IW| TVd IjTowj

Do -D7 ' t ." i 3d
- 1

SVMBOL NAME M I N MAX j [r.̂  X "T >1;

7 I.!.! L'J r i t e  Fl u Ise  W i d t hi jl'-j 1 i f'l .‘5

T i.'.: hi 0 ! i
-H'

| T aws A d d r e s s S e t - u p T i m e L"1 1 i 1 i
I T =.j-! A d d r e s s  H o l d  Time  . 1 hJ ! i ! -I |
1 Trh C h ip  S^le« "T  H.- I ,-j t - ri-. ̂ 0 I ! ! ?" 8 !
i T-, . .-j ili

-f-'iTi
Cir-l111 - - -.8 !

T :*2 i--| n =t~r.=» S—i , ] ,-j “ -j r.ir̂ 1 — — j
- ..j

f5



The -following teio le l i s t s  t h e  numen i co. 1 ve. lues  w h i c h  must  be s t o r e d  in 

t n e  :■ I ;J U s c i  1 let or f r e q u e n  cy c o n t r o  1 r e g i s t e r s  to p r o d u c e  t h e  n o t e s  of  the  

egue. 1 -ter."pered rr;us i cs. 1 sce. 1 e . The e •:<?.;e. 1 — temp e r e d sc  5.1 e c o n s  i s t s  o f  an 

octtv,e r.te.i n i j-< g 12 sern 1 1 o n e s  ( n o t e s  > i C ... D r E F G R , S 5.“:d E # D -- , •- # , 0 # R # „ The

n-equenc;:-' o f  ee.cn sern i t o n e  i s  e x a c t  ly t he  12 t h  r o o t  o f  2 ' - : t imes t h e

e g u e n c  • -■ o f  th e  pr  ev i o u s  sen*« i t one . The teio 1 e i s b a s e d on  a 02  c 1 o c U: o f  1 . 0 

x z .  R e f e r  to t h e  e q u a t i o n  g i v e n  in t he  R e g i s t e r  D e s c r i p t i o n  f o r  u se  o f  o t h e r  

r-.i es t e r c 1 o c k f  r e -gu e n c i e s .  The  sc  a. 1 e se  le cte  d is  c o n c e r t p i t c  h i  n *.*.* h i c hi

h 4 = 4 4U  H z .  T r a n s p o s i t i o n s  o f  t h i s  s c a l e  end s c a l e s  e t h e r  t h a n  t h e  eg.ua. 1-

t a rn p e r e d s c e. 1 e ar - e a 1 s o p o s s i b l e .

• •• • hl.~ I tLi'irlz.Kt.U I’!Ub i L-ML ’z-UHLL VrLULi-.

NUE ICRL FREQ OSC Fn Li L- F n M i J E* I L- R L FRE 0 OSC Fn. U iC  f7''

NC TE (H z > ( DEC IMRL > HEX > NOTE ( Hz ■ DEC I M R L > H E :'*:i 7

0 c 0 IE . •~i cr 2 7 4 0 1 1 2 A >~i T C4 261  . 6 3 4 Ei Ei 3 1 125

1 CO# 17. 4 231 0 1 2 3  43 C4# 4 !-' r' . 13 4 6 5 0 1 22R

4 D0 13. cr E« 0  S' 0 1 3 4 50 D4 6 x 4 3 2 7 133F
•Z> D0# 13 . 44 3  2 6 0 1 4 6  !51 D4# 31 1 . 13 5  2 2 0 1 4 6 4

4 E0 2 0 . 60 E-46 0 1 5 R 52 E4 ;T;2‘Q s 6 z- 5 5 3 0 1 53  R
cr F 0 21 . •z* X 3  6 6 01 6 E

— -1 F4 3 4 3 x X 517; F 4 16E 3

E F 0# XX , 12 C; C; 0 1 3 4 54 F 4 4i E' 7 0  s 0 O 6 2 O 7 1S3F
7 G 0 •~i .i 

cL'-t . 50 41 1 01 SB •
— cr G4 ; ‘Zj 0 0 6 5 7 7 13B1

o GO# cr 36 4 3 5 0 1 B 3  !56 04  if 4 15 . 3 0 6 3 6 3 IB 3 3
'Zj H0 x -50 461 OlCCi •cr • R ""f 4 4 0 , 0 E X 7 ,x 0 10 DO

10 R0# O Q 14 4 x 3 0 1 E3 •cr R 4 -rt 4*,Z'fZ '. 1 6 7 3 2 1 IE ED

1 1 B0 '3 0 * C; X 5 1 3 0 2 0 6 ! B4 x X . ■Z; 'Z- x 4 x -ti' 2 0  5 E

12 Cl 4 4  . 70 5 4 3 0 2 2 5  16 0 C5 cr •-< =■ 7; X X 4 2 2 4  B

13 C 1 rr o4 □65 531 ij 2 4 5 161 IE 5 r? 5 5 4  n ■Z; 7" 3 3 0 1 2 4 5 5

14 □ 1 E16. 71 6 1 6 0  0,5 16 X D5 cr —• Z. Cj C- 2  ET’E

15 D 1 # ■z- 0 7: x 6 5 2 0  0 E; C- 16 X Li 5# ’Z' 4 4 =■~i cr . 1 i j  4  4  01 xL- Li

^ X El 41 . 2 0 6 3 1 0 2 B 3 64 E5 6 3 . 2 6 1 1O60 4bL ;4

Fl 4 3 . 65 r’ ■i' c- 0 2 D C 165 F5 6 3 Ei. 1171  Ei 2 D 06

13 F 1 t'f 4 E . ■_i cr 7 7 6 0 E- 0 E' 'z- 6 F5ii 7 4 0 . 0 0 1 2 4 1 5 3 0  7F

13 G 1 4 . 0 0 •I- 4 'X 0 3 3 6 67 05 "7 ;Z;-Z; 33 1 3 1 5 3 2' -2* ?Z’ 4

2 0 G 1 # 51 . 31 3 71 -Z' <Z' \ 6 •!' 0 5 # E*30 =61 1 3 3 Ei 5 oL-6 r

2 1 RI cr •— 0 0 0 3 3 B 6 E1 R5 E::E0 =0  0 1 4 7 x 4 33R  0

x x R 1 # cr 3 7 3 OSD 2 7 O R5# :=r 0 e3 3 1 5 6 4 2 >i Ei 1 i-!
23 B 1 El . 74 1 0 3 6 0 4 0 C 71 B5 4|~* 7 X X 1 6 5 7 2 4 0 BO

24 p. 2 E 5 . 41 1 0 3 7 0 4 4 *3 7 0 E-6 1 0 4 6  8 5 0 1 7 5 5 7 .■■■ J ;.z
cr

C 2 # 6  3 =3 0 1 1 6 3 i-‘i ■—'*;-! f~i X X E 6t 1 1 OS . 7  x 1 3 6 0  1 4  E: R E-

26 □ 2 XX 4 2 1 2 3 2 0 4 L! 0 7 4 D 6 1 174  3 6 6 1 3 7 0  Ei 4 E- F E

0 2 # 7  7 —' ;Z; 1 3 0 5 05  1 3 ■7 = D 6 # 1 2 4 ^  a 51 •7: |~i 0  ;Z, 7 ~ -1. -.3137
;Z; E2 x . 41 1 3 3 3 0 5  6 7 7 6 EE 1 E 1 3 . 51 2 2  1 2 1 cr

X X F 2 ;Z; “7 31 14 6 5 0 5 B 3 7 7 r x 1 3 3 6 , 3  ^ 2 3 4  E: 6 7  f7''

30 F 2 # X 50 1 5 5 2 0 6 1 0 7 !r  6 rr 1 4 7 X . 3 3 2 4 Ei SO 6 O F E

31 'J1 X 4 7 : . 0 0 1 6 4 4 0 x x C 7  4 06 1 5 6 7 . 3 3 2 6 Ei 0 6 E 6 L- 4

X c_ G2 tr 1 0 3 . J- 1 7 4 0 0 E* C E EEi 0 6 4 1 6 6  1 . x 2 7 3 7  l 60  OF

R 2 1 1 0 . 0 0 1 3 4 5 0 7 3 5 El R 6 1 7 6 0 . 0  0 2 3 5 2 Ei 7  Z; —t ;Z

34 R 2 # 116 . 54 1 3 5 5 0 7 R 3 E2 R6 # 1 3 6 4 . 6 5 Ei 1 2 3 4 7 R Ei 4
cr B 2 1 4 . 47 2 0 7  1 0 3 1 7 E 6̂ 1 3 7 5 . cr ~i 3 3 1 4 4 31 7 E

33 f :: 3 130 . ■91 2 1 3 5 0  E* 3 3 E 4 C7 2 0 3  3  z 0  0 x~‘ 1 1 “1 L: x  4  4
T; “7 C3# 1 3 3 . cr —j -1r ~ cr 0 3 1 5 i- ̂ E- 7 rr ■— 4  1 •' =4 0 * 7 '  7-. Z; 3 1 5 3

X ;Z; D3 146 . ■I* - J' 2 4  6 E: 0 3 3 F E6 07 2 3 4 3  =32 'Zj 4 J‘ X Zj 'Zj ZT

'2- 3 D3# 155 : cr
2 6  1 0 0 R 3 2 i i 7 07  4 2 4 3 3 0 1 4 1 7 5 3 t  j;i 1

4 0 E3 1 X 4  , 31 cr
ORCD X zr — 0  X X X X 2 w c_' 7J :E L- 2

F X 1 74  =61 23E- E' -j S  7 x E3 zr ~7 r x  ‘~j -  6 3 7 3' Ei ~ 1 E-
~ 1' r r 1 Z- cr r.'1 X 3 1 0 4 0  r. 2  0 30 ~7 — - Z_ cr —' -3660 r- zr ~

- C' '3 1 3 6 . X 0 E: 2 E: E- 0 C E1 E- :31 — 1 - 36 cr * _7 - 7 7:7:

4 4 L* '3 # 2 0 —’ x E 434 0 Ti 3  E- ~ X C17 4 z* c_ 4 =x ̂ c  — - - r z r .  7

4 “ H ■< •X X x . 0 0 3 6 3 1 OEEE- :33 R7 Z; ~ 1% 0 E ■ -  ” 7: X E “ • E: x
w '“I' .LL X j. j.' . 0 E: 3 3  1 0 E’ F 4 6 E 4 RT'4 :  7 -" - Z; -1 7' cr ^  7 F 4 E 7
— • E3 2 4  E , 3 4 4 1 4 3 1 0 2 F

IV

Zj rr B7 E35  1 . 06 ! = :• 1 F 2 F 0

rn 
n

i



H It h o u g h  the  t a b  le a b o v e  prov  i cies a. s i m p 1 e and q u i c k  m ethod  f  o r g e n e r a t  i ng

t h  e equ  a. 1 — t e Hi p e r e ci s c a 1 e i t  is  v e r -• m e m o r i n e f 1  i c i e n t  e s  i t  re  qu i r e f  1 2 2

o v x e s  tor- the  t e h  le •?. lone « Memory e t t  i c i enc.v car! be i m pro ved  by dexerm  i n i ng 

" e n o t e  v a l u e  a. Igor  i trim i c a 1 l y . U s i n g  t h e  t a c t  t h a t  e a c h  n o t e  in  an o c t a v e  is  

e x a c t l y  h a l f  th e  f r e q u e n c y  o f  t h a t  n o t e  in t h e  n e x t  octave.r  the  r o t e  

look-up t a h l e  can  be  r e d u c e d  from ‘3 6  e n t r i e s  to 12 e n t n e s . r  as  t h e r e  are  

12 n o f  e s  p e r o c t a.1-,' e s I f  t h e  12 e n t r i e s  k 2 4 b y f a s  > c o n s i s t  o f  t h e  1 6 - b 1 1 v a I u e s

for'- t h e  e i g h t h  o c t a v e  01-7 t h r o u g h  B 7 )  ,r t h e n  n o t e s  in lower- o c t a v e s  can  be

d e r i v e d  by  c h o o s i n g  t h e  a p p r o p r i a t e  n o t e  in  t h e  e i g h t h  o c t a v e  and d i v i d i n g  

t h e  1 6 - b i t  v a l u e  by  two f o r  e ac h  o c t a v e  o f  d i f f e r e n c e .  Ms d i v i s i o n  by two- 

is  n o t h i n g  more t h a n  a. r i g h t —s h i f t  o f  the  value,- t h e  c a l c u l a t i o n  c an  a es i ly 

be a.c co fnp 1 i s h e d  by a s im p  le s o f t w a r e  r o u t i n e .  ft 1 t h o u g h  n o t e  E-7 i s  b e y o n d  t h e  

r o f  t h e  O s c i  llators .r  t h i s  v a l u e  s h o u l d  s t i  11 be i n c l u d e d  in  t h e  t a b l e

f  o r ii a. 1 c u 1 at i o n p u r p o s e s '• t h e M 8 S o f  B 7 «u o u 1 ci r- e qu i r e a s p e c i  a. 1 s o f  t w er  a c es a 

sue  ki as  g e n e r at i r’i g t h  i s  b i t  i n t h e  C ft  R  R  V  b e t c  r- e s h  i f  t i n g > . E a.c h  n o t a m u s t b a 

s p ec  i f  i ed  i n a. f  o r- m w ki i c h i n ci i c a.t e s w h i c h o f  t h e  12 s e m i t  o n e s  is  ci e s i r a ci,- enci 

wh i c!n o f  t h a  e i gh t o c t a v e s  tkie serri i t •:«ne i s i n » S i nca  f  o ur  b i t s  e r a  r'iecesser [■.■' 

to s e l e c t  1 o f  12 s e m i t o n e s  end  t h r e e  b i t s  ere n e c e s s a r y  to  s e l e c t  1 o f  3 

o c t a v e s t h e  i n f  or  mat i on can  f i t  in one  b y t e  r w i t h  the  lower n y bb  le s e l e c t i v e  

the  s e m i t o n e  Gay a d d r e s s i n g  t he  look-up t a b l e )  end  t h e  u p p e r  nybb  le be  i ng: u s e d  

by the  d i v i s i o n  r o u t i n e  to  d e t e r m i n e  how many t im e s  t h e  t a b  le v a l u e  must be 

r i g h  t -  s ki i f  t e ci.
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.* e w t e e n  f i e  x lbi  l i t  y en  d

e n u e  lore  pere jnetens  e.l lows t h e  simu let  i on o f  

- id suste .i  ned  i n s t r u m e n t  

i r'is t r  ijm e n t .  The  v i o 1 i n i

T y p i c a l l y ,  t h e  v o lu m e  bu  

i r'i t e r m e d i e.t e 1 e v e l .  Th e  

c ies iredr  t h e n  t h e  m o  luma 

e n v e  1 ope  i s  shown  be  1 ow r

s u s T R IN  , Rtz. L ERy E> er'ive 1l_! fZ> ̂ gerier ^tnr

pro v i d e f hie c« p t imum f r a .de- o f t

de c o n t r o I . Rp p r o p r l a t e s e le c t  i on

a t  i o n o f a. y.i i d e r en ge  o f  p e r c u s s i o ri

i s a. good ex am p 1 e o f  e. s u s t e.i ne  ci

VO lurne b b ow i rig t h e  i n s t r ument .

ach e s  a. p e ek , t h e n  «drop s t r, en

m a.i n f a i  n hi i s 1e v e  1 f o r e s Ion g as

s Iom.i ly d i a.w e.y R "sri an  s h o t "  o f  th

pE  £ K AA1PLITUD £.

ZERo  AMPLITUDE

S U STn i M Pt_R 10 f)-?-
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T h i s  volume  e n v e l o p e  c en  be  e a s i l y  r e p r o d u c e d  by t h e  RDSR e s  sh ow n  be  1<: 

w i t  h t y p i c s. 1 e n v e 1 o p e r e.t e s :

RTTRL-K: ly $R >
DECftV : S
S U S T R IN : 1 0 •' '■$ R > 
RELERSE : 3

5 0 0  mS 

3 0 0  m S

7 5 0  m3 CPC

N o t e  t h a t  t h e  t o n e  c e n  be he  lei at  t h e  i n t e r m e d i a t e  S U S T R I N  l e v e l  f o r

1 o n g e s  id e s i r- e d . t o n e  I u i 11 no t  be g  i n to  'die u n t i  1 GRTE i:

W i t h  m in o r  a l t e r a t i o n s ,  t h i s  b a s i c  e n v e l o p e  c e n  be  u s e d  f o r  b r a s s  end  w 

e s  w e l l  es  s t r i n g s .

Rn e n t i r e l y  ' d i f f e r e n t  form o f  e n v e l o p e  is  p r o d u c e d  by p e r c u s s i o n

<s w e l l  e s  c e r t a i n  k e y b o a r d s  

s u c h  as  p i a n o s  and  ha/ ‘-ps i c h o r d s . The p e r c u s s i o n  e n v e l o p e  is  c h a r a c t e r i z e d  

a. n e a r l y  i n s t a n t a n e o u s  a t t a c k ,  i m m e d i a t e l y  to  1 lowed by a. d e c a y  to  z e r

vo lum*

t y p i c a. 1 c rn b a. 1 e r'i v e 1 o p e

hTTRCK : u
DECRV : 9
SUSTRIN : 0
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' 5 0  n i S

• en d gong

The p ere  u

i mmed i ate

<nnot 'I* i'l

<nt a. drum

-id ly reg  e.

ie low :

H.t a  c o n s t a n t

UU mo

He that  t h e  t o n e  i m m e d ia t e  ly b e g i n s  t z e r o  amp 1 1 t u d e

o f  p i a n o s  end  harp-s i c h o r d s  is  som em hat  more cornplic- b u t  canen ve  1*:

be  g e n e r a t e d  q u i t e  e e s i  ly w i t h  t h e  RDSR .  T h e s e  i ns  t rum en  t-s r e a c h  f u l l  

v o lu m e  when  a  key  is  f i r s t  s t r u c k . Th e  amp li t u d e  i m m e d i a t e l y  b e g i n s  f-o d i e  

e.u.te.y s  low ly as  long as  t h e  key  r e m a i n s  d e p r e s s e d . I f  t h e  k e y  i s  re  l e a s e d  

b e f o r e  t h e  s o u nd  h a s  f u l l y  d i e d  away r t h e  a m p l i t u d e  w i 11 i m m e d ia t e  ly d r o p  f 

zer- o . Thi is  e n v e l o p

R T T R C K  : 0

ilECfiV : 9

: N : 0

fi f :•

750. mS

is  show n  be Iouj : 

D

K

N o te  t h a t  th e  t o n e  d e c a y s  s low ly u n t i l  GRTE 

p o i n t  t h e  a m p l i t u d e  d r o p s  r a p i d l y  to z e r o .
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The  most s i m p l e  e n v e l o p e  is  t h s t  o f  

t h e  t o n e  i mmed i e.te ly r e a c h e s  f u l l  volum e  end r 

is  r e l e a s e d  f t h e  t o n e  cirops i mmed i e.te ly to  z e r  

sh ow n  be  l o w :

N h e n  e. k e v  i s  pr

t h e

'olume.  T h i s

^ " T R C K  : 8

LCAV : 0

SUSTRIN: 15 < SF}
RELEASE : 0

6 mS fl

GfTTE •

The  r e e l  po w er  o f  S I D  l i e s  in  t h e  a b i  li ty  to  c r e a t e  o r i g i n a . l  s o u n d s  r  a t h e r  

t h an s i m u 1 a t  i o n s o f  a.c o u s t i c  i n s t r u rn e n t s .  T h e A D S R i s  c a r  ab 1 e o f  c r a at  i n g 

e n v e l o p e s  w h ic h  do no t  c o r r e s p o n d  to a n y  " r e a l "  i n s t r u m e n t s .  R go o d  e x a m p l e  

wou lei he the  " b a c k w a r d s “ e n v e l o p e .  T h i s  e n v e l o p e  i s  ch  a r a c t e r  i z e d  by  a. 

s l o w  a t t a c k  and  r a p i d  d e c a y  w h i c h  s o u n d s  v e r y  much l i k e  an  i n s t r u m e n t  t h a t

•'i r e c o r d e d  on t a p e  t h e n  r-'layeci b a c k w a r d s .  T h i s  e n v e  lope i s  sh ow n  b e l o w

ATTRUK : 

OECAV : 

S U S T A I N :  15 

R E LE A SE  : 3

1 0 v S A 5 0 0  rri S
0 S rnS

Pi

G fiTEj-

fl an y  u n i q u e  sojjncis c a n  be c r e a t e d  bv a p p l y i n g  t h e  a m p l i t u d e  e n v e l o p  

o f  one  i n s t r u m e n t  to  t h e  h a r m o n i c  s t r u c t u r e  o f  a n o t h e r . T h i s  p r o d u c e s  

s o u n d s  s im i  lar to  fami l i a r  a c o u s t i c  i n s t r u m e n t s r  v e t  notab* ly d i f f e r e n t .

g e n e r a  1 r so unci i ; qu i u b ..i e c t i v e an  ci a x p e r i  rn e n t at  l o n m; 1 1 h v e r  i o u s

e n v e l o p e  r a t e s  an  ci h a r m o n i c  c o n t e n t s  wi 11 b* 

t h e ci es  i r e  ci s o u n ci.

r-ary in  o r d e r  -o a.c hi*
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