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DUAL LINEAR-ANTILOG VOTTAGE CONTROLLED AMPLIFIER
D E S C R I P T I O N

T h e S S M  2 0 2 2 i s  a l o w c o s t , h i g h p e r f o r m a n c e , d u a l v o l t a g e - c o n t r o l l e d a m p l i f i e r d e s i g n e d f o r e a s y u s e i n p r o g r a m -
ab le  e lec t ron ic  mus ic  sys tems,  and as  a  genera l  purpose ga in  cont ro l  e lement .  On-ch ip  cont ro l  ampl i f ie rs  have
b e e n p r o v i d e d f o r e a c h c h a n n e l  f o r i n d e p e n d e n t l i n e a r o r a n t i l o g g a i n c o n t r o l .  T h e s i g n a l  a n d l i n e a r c o n t r o l  i n p u t s
a r e  c u r r e n t  s u m m i n g  n o d e s  a n d  c u r r e n t  o u t p u t s  a l l o w  f o r  s u m m i n g  b y  s i m p l e  c o n n e c t i o n .  T h e  s i g n a l  c h a n n e l s
o f fe r  low no ise ,  low d is to r t ion ,  w ide  bandwid th ,  and low cont ro l  feedthrough.  The dev ice  requ i res  few ex terna l
c o m p o n e n t s  t o  i m p l e m e n t  i t s  b a s i c  f u n c t i o n ,
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FEATURES
o Low Cost
o  Wide  Supp ly  Range
o Low 3rd Harmonic Distort ion
o B2db Signal  Noise
o Low Contro l  Vol tage Feedthrough
o Adjustable Gain Scale
o Temperature Compensated Gain Cel ls
o  Wide  Bandw id th
o  Summing  Node  S igna l  I npu t s
o  Cur ren t  Ou tpu ts
o  L inea r  and  Exponen t ia l  Ga in  Con t ro l
o  M in rmum Ex te rna l  Pa r t  Coun t

APPLICATIONS
o2and4Quand ran t

Mu l t i p l i e r s
o  L - im i te rs
o  Vo l tage -Con t ro l l ed ,

Low Distor t ion
Sine Wave Osci l la tors

o Process Contro l lers
o  Compandors
o t /o l tage-Contro l led F i l ters
r  AGC C i r cu i t s
o  Da ta  Aqu is i t i on
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SPECIFICATIONS'

@  V s  =  t l 5 V ,  I n e r : 0 . 8  m A ,  T R : 2 5 .  C

' F r n a l  
S p e c r f r c a t t o n  m a y  b e  s u b l e c t  t o  c h a n q e

Des ign  Equat ions  
lo  =  4  tc  l in / lper

l c  =  l r  e  - V e x p o  q / K T
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BASIC CONNECTION

The f igure above shows the typ ical  connect ion ot lhe2022 as a dual  VCA. The s ignal  input(s) ,  prns 2 nd 15,  are vt r tual  ground
summing nodes.  The reference current  establ ished at  p in 1 delermines the level  at  which the input  s ignal  wi l l  c l ip .  Wi th reference
current  of  0.8mA th is  wi l l  be 200uA The input  res is lor(s)  should be chosen to g ive a *  100uA s ignal  current  at  the input  vo l tage
peaks. The 75K resistor shown wil l satisfy this condition for a * 75 signal wrth clipping taking place at twice this level: the
maximum voltages available from r 15V supplies The offset, 'control leedthrough adjustment is required only for precision
applications or to null offsets generated rn previous stages.

The output current(s) at pins 3 and 4 is converted to a voltage with the op amp, resistor-network shown. 75K wil l give unity gain tor
a contro l  currenl  oJ 200uA. lc ,  the output  of  the on-chip contro l  c i rcu i t ,  is  proport ional  to  the producl  of  the l inear  contro l  current(s) ,
pins 6 and .11, and the negative exponent of the voltage at lhe exponential control pins: 7 and 10. For best distortion and control
currenl feedthrough performance, the maximum control current should be in the 200 to 400uA range.

The l inear  contro l  inpuls are v i r tual  ground summing nodes.  The sense of  the contro l (s)  is  f rom ground up,  wi th the oulput(s)
going to zero wi lh  ground at  the corresponding conl ro l  input .  The l inear  contro l  res is tor(s)  above wi l l  g ive 200uA for  a + 15V
control voltage. The exponential control input attenuator can be designed for a wide range of conlrol sensitivit ies and input voltage
ranges. In all cases the minimum voltage wil l give maximum gain and the maximum voltage wil l give maximum attenuation. The
input attenuator(s) shown wil l control the gain of the channel(s) over a 100db range for an input voltage of 0 to + 10 volts. Other
sensitivit ies and input voltage ranges can be easily accommodated by changing the attenuation factor and the current at the l inear
input  p in(s) .

The 100pf , 100O, 4700pt networks provide feedforward compensalion of the on-chip control op amps. With these values one can
achieve a 1 MHz bandwidth for the signal channel. The actual bandwidth one wil l realize wil l be determined by the slew rate and
small signal bandwidth of the op amp in the output current of voltage conventors,
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