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DUAL TINEAR-ANTILOG VOTTAGE CONTROLTED AMPLIFIER
DESCRIPTION

The SSM 2O2O is  a  dua l  two quadrant  mu l t ip l ie r  des igned to  be  used w i th  op  amps in  a  w ide  var ie ty  o f  p rec is ion  aud i - f requency

app l ica t ions  inc lud ing  AGC c i rcu i ts ,  D iv iders  and as  a  B iquad tun ing  e lement .  Each channe l  has  separa te  cont ro l  and d i f fe ren t ia l  s ig -
na l  inpu ts  and a  cur ren t  ou tpu t .  The dev ice  o f fe rs  an  except iona l l y  f lex ib le  cont ro l  c i rcu i t  fo r  each channe l  wh ich  a l lows s imu l -

taneous l inear  and exponent ia l  vo l tage cont ro l  o f  ga in  o r  e i ther  po la r l t y  o f  cur ren t  con t ro l .  Bo th  channe ls  a re  fu l l y  tempera ture
compensated  and have 86  dB s iqna l - to -no ise  ra t ios  a t  less  than 0 .1% d is to r t ron
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FEATURES
r Max Suppl ies t  1BV
r  Dua l  Des iqn  ( lndependent  Cont ro l  Se lec t ion)  t
t  2% Channel Gain Matchinq r
r  100 dB Cont ro l  Range r
r  S imu l taneous L inear  and Exponent ia l  Ga in  Cont ro l  r
r  D i f fe ren t ia l  S igna l  Inputs  r
I  Cur ren t  Outou t  I
r  B6db S igna l - to -No ise  r
.  O.1% Dis to r t lon  I
r  Ful ly Temperature Compensated !

APPLICATIONS

I 2 and 4  Ouadrant  Mu l t ip l ie rs
D iv iders
AGC Ci rcu i ts
Voltage Control led
Voltage Control led
Vo lume Cont ro ls
Equa l izers
Compandors
Ant i log  Ampl i f ie rs
Voltage Control led

F i l te rs
Ouadrature Osc i  I  lators

Current Sources
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Equivalent Schematic (One Side)
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SPECIFICATIONS

V S  =  t 1 5 V ,  l c 1  =  1 " 2 =  5 0 0  p A  a n d  T A  =  2 5 " C ,  u n l e s s  o t h e r w i s e  s p e c i f i e d .

*Output  a t  V i r tua l  GND

OPERATING TEMPERATURE
-25oC to  +75"C -  Commerc ia l
-55o C to +125" C - Mil i tary

STORAGE TEMPERATURE

-55 'C  to  125 'C

PARAMETERS M I N TYP MAX CONDITIONS

S i g n a l  I n p u t  B i a s  l 6

Supp ly  Vo l tage V,

Supp ly  Cur ren t  l ,

Cont ro l  Cu r ren t

r6
500 nA
t 1 5
6 m A

2 . 2 1 t 4
: l r  l d

8 m A
1 m A

V . . * 3 V ( V * , V _ < V c c - 3 V

l c 1  =  l c 2 =  1 m A

Transconductance gm

gm match
gm Temco

1 ll2ksz 1 1 1 4
*2o/o

100

k{ l

ppm/t

' l  
/16 ksr

!5"/o

l c 1  =  l c 2 =  1  m A

Cont ro l  C i rcu i t  Vo , 1 m V 3 m V

Output  Of fset  lo l1.
Contro l  Reject ion

!2%

60 dB

t " t o% V +  =  V _  =  G N D  ( u n t r i m m e d )

0  ( 1 .  (  |  m A  ( t r i m m e d )

450 o Resistor
450 o Temp Coef

350 sz 450 sr
+2000 ppm/"C

550 o

Channe l  Separa t ion 100  dB F = ' t  k H z

Bandwid th  (3  dB) 1  M H z
300 kHz
30  kHz

l .

l .

l .

= 1 m A *
=  1 0 p A
= 100 nA

Feedthrough:
- lnput  to  Outpu t
+  lnput  to  Outpu t

90 dB
100  dB

F = i k H z ,  l " = 0

F - 1 k H z ,  l " = 0

Signa l /No ise 86 d8 V s = 6 V p p ,  l . = 1 m A

Dis tor t ion  (THD)

VCA (OPen LooP)

VCF (C losed Loop)

As below

O.'1"/o

o.o2%
V r = 6 V p p ,  l . = 1 m A
V r = 6 V O O ,  l . = i m A

Basic Control Circuit 1 ) l o r t  =  9m (V+  -  V - )

,  _ 1 " ( V + - V - )' ou t  -  
*  uo *

-V 'q /KT
l . =  e  ( + V / R  . + V . / R . , )
"  r e l  L  L ,

v^ 450s)
where  V^

R t  + 4 5 o o

- N O T E :  T H E  4 5 0  o  R E S I S T O R S  A R E  I N T E R N A L  T O  T H E  l . C .  A N D
COMPENSATE FOR THE T  FACTOR IN  THE EXPONENT.



U
6

o

;
z(,

o
I

:
z
o

6
o

o

0 2 5

o 2 0
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0 . 1  0

0 0 5

8 5  d b

7 5  d b

6 s  d b

5 5  d b

4 5  d b

3 5  d b
2V 4V 6V 8V

S I G N A L  I N P U T  ( P E A K  T O  P E A K )

Dirtortion vs Signal Input

t ov 1  m A  ' t O O  u A  1 0  u A  1  u A  1 O O  n A  1 0  n A

C O N T R O L  C U R R E N T

Signal Noise vs Control Current (6 Vpp ;n)

H I G H
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I  l .
EAND
PASS

I
I

r l
c l

2 4 V i n

1 5 M

a
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e

VCF Design Equations

R = 1 5 K ,  R u C o o = 1

R  = 2 8 K @ l  = 5 0 0 u A

R o = ( 2 o - t ) n

A = 2 - 1 l o

50nA (  la  (  500 uA

Ra =  1 /gm = 14Vl lc

Also see equ. 3, Page 2
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NOTCH
( O P T I O N A L )

Voltage Control led Fi l ter (10,000 to 1 Sweep)

I
I 8Op{

O F F S E T  A N D  C O N T R O L
R E J E C T I O N  T R I M

5OrK

7, SSM2020

l l
l "
V

VCA Design Equations

Vor t  =  l "  V .n  15K /14  Vo l t s

t c  =  (+v /R re f  +  vL /R1 )  e -vbq /KT

Vb = Ve 450e / (R., + 459e ;

Vb

3.3K 1OO pf

V

r----4/\/Wg--l
I  r s K R L  v

Voltage Control led Ampl if ier

3 .3K

t N 9 1 4
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1 5 0  p f
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A U D I O

V C A
O  F  F S E T

A D J

O U T

22K

A D J U S T  T O  L F O
P E A K  I N P U T

1 4
L F O

I  N P U T

r 0 K
L F O  A M O U N T

C O N T R O  L

A D S R
I N P U T

A s ing le  2O2O can be  connected  to  add t remel lo  to  the  ou tpu t  enve lope o f  a  VCA Tremel lo  depth  can be  cont ro l led  f rom 0  to
100%.  The ad ius tment  p rocedure  is  to  app ly  an  aud io  input  to  the  VCA,  tu rn  the  LFO amount  cont ro l  a l l  the  way on  and ga te  and
ho ld  on  the  ADSR.  Tr impot  P ,  i s  then ad jus ted  to  g ive  100% modu la t ion  a t  the  VCA outpu t .  The VCA o f fse t  r r impot  P , ,  i s  then
ad. ius ted  to  center  the  VCA outpu t  about  g round.

O% LFO MODULAT ION

VCA Control Envelopes

3 0 %  L F O  M O D U L A T I O N 1 O O %  L F O  M O D U L A T I O N

+Buffer  required i f  dr iv ing 6.8K load f rom outpur of  SSM 2050. Nor needed for  SSM 2055.

SoUd State Micro Technologry
for Music v '

So l i d  S ta te  M i c ro  Techno logy  canno t  assume  respons ib i l i t y  f o r  use  o f  any  c i r cu i t r y  desc r i bed  o the r  t han  t he  c i r cu i t r y  en t i r e l y  embod ied  i n  an  SSMT
produc t .  No  o the r  c i r cu i t  l i censes  a re  imp l i ed .  So l i d  S ta te  M i c ro  Techno logy  rese rves  t he  r i gh t ,  a t  any  t ime  w i t hou t  no t i ce ,  t o  change  sa id  c i r cu i t r y .


