
SolidStcte SSMMigroTechnologry
Ior Music 2044

4-POLE VOLTAGE CONTROLLED FILTER

DESCRIPTION

The SSM2044 is  a  low cos t  4 -po le  vo l tage cont ro l led  f  i l te r  whose des ign  has  been op t im ized fo r  use  as  an  e lec t ron ic  mus ic  lowpass
f i l te r .  On-ch ip  vo l tage cont ro l  o f  resonance a l lows d i rec t  and easy  in te r fac ing  w i th  p rogrammers  and cont ro l le rs .  A  nove l  f i l te r ing
techn ique"  p rov ides  ex tended cont ro l  range,  low no ise  and h igh  cont ro l  re jec t ion  fo r  "pop" - f ree  per fo rmance.  The f i l te r  can  a lso
be used as  a  low d is to r t ion  s inewave osc i l la to r .  No ex terna l  ladder  ne twork  i s  requ i red  mak ing  the  dev ice  a  rea l  cos t  and space
s a v e r  i n  p o l y p h o n i c  a p p l i c a t i o n s .

F E A T U R E S

r Low Cost

I  H igh  Cont ro l  Re jec t ion  (40db typ ica l  to r
1000 to 1 sweep)

r  t  1 B V  t o  t 5 V  S u p p l i e s

I  Min imum Externa l  Par ts  Count

* P a t e n t  a p p l i e d  f o r .

I  Cur ren t  Outpu t
r  90db S igna l - to -No ise
r  10 ,000 to  1  Min imum Sweep Range
r  On-Ch ip  Resonance Cont ro l
r  D i f fe ren t ia l  S igna l  Inputs
r Stable Resonance Over Frequency Sweep
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SPECIF ICATIONS

@  V ,  =  1 1 5  a n d  T A  =  2 5 ' C

STORAGE TEMPERATURE

-55"C to +125"C

OPERATING TEMPERATURE

0"C to +70"C

PARAMETER M I N TYP MAX U N I T S CONDIT IONS

P o s i t i v e  S u p p l y  R a n g e

N e g a t i v e  S u p p l y  R a n g e

P o s i t i v e  S u p p l y  C u r r e n t

N e g a t i v e  S u p p l y  C u r r e n t
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* F I N A L  S P E C I F I C A T I O N S  M A Y  I ] E  S U B . I E C T  T O  C H A N G E .

F i g u r e  1  b e l o w  s h o w s  t h e  a n r p l i t u c l e  v s  f r e q u u n c y  r e s p o n s e  t o r  r h e  2 0 4 4  a t  c i i f f e r e n t  O  o r  r e s o r r a n c o  s o t t i n g s -  T h e  s o l i c l  c u r v e  i s

the  response o f  the  f i l te r  a t  rn in i rnurn  0  whrc l - r  i s  a  q rar iL r i r l  ro i lo f l  approac i ' r . rg  -24dt t loc tave  a t  h igh  f requenc ies .  As  O is  inc reased,

low f requency  cornponents  a r i l  supp losser l  and cor rponents  noar  thc  cu to f {  f rcquency  are  cnrphas ized.  For  a l l  O se t t ing ls  be low

o s c i l l a t i o n  t h e  f i r r a l  r o l l o f f  a t  h i q h  t r c q u e n c ; i c s  i s  - 2 4 d l r l o c t a v c .  A t  h i g h  O  s o i t i n g s  t h e  f i l t e r  w i l l  o s c i l l a t e  w i t h  a  p u r e  s i n e w a v e  a t  t h e

cuto f f  f requency .  Th is  waveform can be  user l  as  a  tone source  i f  the  r ies ig r r  p rocedures  g iven be low are  fo l lowed.

The second f igure  be low shows O or  rosonancc  o{  a  four  po l r :  low l rass  f i l tu  as  a  func t ion  o f  feedback  or  O cont ro l  cur ren t -  T l ' re

f  u n c t i o n  c h a n g c s  v e r y  s l o w l y  w i t h  c o r r t r o l  c u r r L - n t  a t  t h t :  l o w  r : r r r l  b u t  i n c r  c a s e s  v c r y  r a p i d l y  a s  o s c i l l a t i o n  i s  a p p r o a c h e d .  I n  q e n e r a l ,

t h i s  t y p e  o f  f  i l t e r  c a u s e s  a  p r o b l e m  w h e n  d e s i q n i n g  a  O  p a n e l  c o n t r o l  t h a t  h a s  t h e  r i g h t  f e e l  . f  h e  o p t i m u m  c o n t r o l  p o t  w o l r l d  h a v e

the  rec ip roca l  o f  th is  response;  a  requ i rement  approx imat r - ' c l  by  an  auc l io  po t  connected  in  reverse  o f  i t s  normal  conf igura t io r r :  a
" r e v e r s e  a u d i o "  p o t .  T o  o b t a i n  m a x i r n u m  r e s o l u t i o n  f r o n r  t h e  p o t ,  a  r e s i s t o r  t h a t  i s  o n e - t h i r d  o f  i t s  v a l u e  c a n  b e  c o n n e c t e d  i n  s e r i e s

to  q round.  Th is  w i l l  d iscard  the  lower  25o/o  o f  the  O respons€r  curve  where  a lmost  no th ing  happens.  F igure  4 .
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F igu  re  3 -Typ ica l  Connect ion

The f igure  above shows the  typ ica l  connect ion  o f  the  2044 as  a  four -po le  lowpass  e lec t ron ic  mus ic  f i l te r .  The d i f fe ren t ia l  s igna l
i n p u t s  w i l l  a c c e p t  a n y  s i g n a l ( s )  u p  t o  t 1 8 V  p e a k  t o - p e a k .  l f  t w o  o s c i l l a t o r s  a r e  u s e d  i n  a  v o i c e ,  t h e  o u t p u t  o f  t h e  s e c o n d  s h o u l d  g o

to  the  oppos i te  f i l te r  inpu t  f rom the  f i rs t  w i th  a  3db s igna l  leve l  r l i f fe rence.  Th is  can be  accompl ished by  sca l ing  the  input  a t tenua-
t o r s  a s  s h o w n ,  t h u s  p r e v e n t i n g  c a n c e l l a t i o n  a s  t h e  o s c i l l a t o r s  p h a s e  w i t h  e a c h  o t h e r .  l  i r e  o u t p u t  o p  a m p  i s  r e q u i r e d  t o  c o n v e r t  t h e
outpu t  cur ren t  to  a  bu f fe red  vo l tage.  The capac i to rs  a t  the  input  p ins  p rov ide  s tab le  resonance over  sweep f requency .

T h e  s e n s e  o f  t h e  O  c o n t r o l  i s  f r o r n  G N D  u p  w i t h  m i n i m u m  r e s o n a n c e  a t  G N D .  O s c i l l a t i o n  w i l l o c c u r  w h e n  t h e  c u r r e n t  i n t o  t h e  O
p in  reaches  approx imate ly  425 1 tA.  Wi th  the  input  ! 'es is to r  shown th is  cor responds to  +7 .5V.  The O cont ro l  re jec t ion  t r im is  op t ion-

a l  a n d  i s  u s e d  t o  m i n i m i z e  O  c o n t r o l  f e c d t h r o u g h  w h i c h  i s  a b o u t  - 6 0 d b  w h e n  t r i m m e d .

The cont ro l  summer  adds  the  vo l tages  f rom var ious  cont ro l  sources  such as  the  f^  pane l  con t ro l ,  t rans ien t  genera tor ,  LFO e tc .
Any  number  o f  s igna ls  can be  summed by  app ly ing  them th rough res is to rs  to  the  iumming node o f  the  op  amp.  The f requency

of fse t  ad lus t  i s  requ i red  in  po lyphon ic  and programmable  sys tems to  make the  f i l te r (s )  sound the  same fo r  an  ident ica l  inpu t  con-

t ro l  vo l tage.  For  bes t  con t ro l  re jec t ion ,  the  cont ro l  summer  and input  a t tenuator  shou ld  be  des igned so  tha t  the  max imum swing  a t

the  2O44 cont ro l  p in  cor responds to  the  ex t remes o f  the  in tended sweep range when the  cont ro l  summer  is  d r iven  to  the  supp l ies .

W i t h  t h e  v a l u e s  s h o w n ,  o n e  w i l l  o b t a i n  t 9 0 m V  a t  t h e  i n p u t  p i n  w h i c h  c o r r e s p o n d s  t o  a  1 0 0 0 - t o - 1  s w e e p  r a n g e  f o r  1 1 5 V  s u p p l i e s .

The V/oc tave  t r im and the  Te l  Labs  tempera ture  compensat ing  res is to r  a re  requ i red  in  app l i ca t ions  where  the  f  i l te r  has  to  p roduce

accura te  mus ica l  in te rva ls  when in  osc i l la t ion .  l f  th is  i s  no t  necessary  the  cont ro l  op  amp feedback  ne twork  and the  Te l  Labs
res is to r  can  be  rep laced by  1o /o  300K and 1  K res is to rs  respec t ive ly .
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