
Eu SYSTEMS
3046 SCOTT BOULEVARD

SANTA CLAM, CALIFORNIA 95050

PHoNE (408) 241-0788

Prices on the SSM I.C.'s are as follows:
2010 VCA $12.50 each

2020 DVCA 7.50
2030 vco 10.00

2040 vcF 10. o0

2050 TG 7.50

l,te can also supply Q8l Tempco resistors at a cost of $3.50 eacl,.

Please add $2.00 for shipping, California residents BE SURE

to add sales tax. Purchasers outside of the U.S. witl be

responsible for Custom's charges.

Thank you for your interest in our products,
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The SSM 2020 is a dual two quadrant multipli€r d€sisned

to be used wilh op amps in a wide varietv of precision

audiGtrcquencY applicationsincludingAGCcircuits, Divid-

ers and as a Biquad tuning element Each channer has

separate control and differential signal inputs and a current

output. The device offers an exceptionallv flexible control

ckcuit Jor each channel which allows simultaneous lrnear

and exponential voltage control of gain or either polaritv of

current control. Both channels are fullv temperature com'

pensated and have 84dB signal to noise ratios at less than

0.1% dhtortion.

APPLICATIONS

| 2 and 4 Ouadrant Multipiiers

' Dividers
! AGC Circuits
I Voltase Cont.oll€d Filters
r Voltage Controllsd Ouadratute Oscillator!
r Volums Controls
r Equaliz€rt
r compandors
r Antilos Amplifiers
r VoltaSe Controlted Grrrent Sources

DUAL LINEAR.
SSM 2O2O ANTILOG VOLTAGE

CONTROLLED AMPLIFIER
FEATURES

r lltax Supplie! 118V
! Dual Desisn (l ndependent Conirol Selection I

r :rj6 Channel Gain lvlatching
r l00dBControl BanSe
r simultaneous Linear and Exponentisl Gain control
r Diff€rential Sisnal Inpurs
. Currentoutput
r 84dB Signal to Noise

r 0.1% Distortion
r Fully Temperature ComPensated
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Ba3ic Control Circuit

'NOl€: THE 4SOo FtESISTORS ARE INTERNALTO THE I C AND
COMPENSATE FOR IHET FACIOR IN TH€ EXPONENT,

Block Dias.am (One Side)

TRANSCONDUCTANCE

- \uB s@fr Btd., S@E ciea, CA e5050,64q 241'orae
l4ay 1978



ssM 2020

storase Temperature -55"C io 125"C

Sp*itications @ VS = !15v, lci = lc2 = 50orA 8nd TA= 25"C,
unles otheruie sp€citied.
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Dhtodion vs Signal Input

6

a
9

\

l. = e -vb(Krlv,/Rd+ v/nJ

Sisnal Noile vs Control Curr€nt{5Vip in)

v+ = v-=GNo lunrimmed)

VCF O4isn Equ€tions

B=15K,RaCoo=l
Ra=28K@lc=50OuA

Voltags Controlled Filter {10,000 to 1 Swoep)
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The SS[42030 is a precision voltase controlled oscillalor
designed specifically to meet the waveform and accuracy
requirements of electronic music systems. lt has both exponen-

tiai and proportional linear sweep inputs which can control

'rdquency over a I.000.000 to 1 
'ange 

with the same c.pdc:
tor. Sweep accuracy is bener than 0.25% over'a 1,000 to 1

ranqe ancl 0.1% over 100 to 1. The device has simultaneous
sawtooth. triangle and puhe outputs. An internal comparator
provides control of pulse output duty cycle from 0 to 100%.

Hard and soft sync inputs make possible a rich variety of
modulatioo and harmonic lockins effects.

APPLICATIONS

r Music Synthesizers
I Electronic Organs
r Electonica Games
I Waveform Generation
r Vto Fand Fto VCorversion
r Modulation Control Cir.uits

Phase-Locked Loops
! Frequency Mulriplication and Division

FEATURES

lSimultaneous Exponential and Proportional Linear

I High Sweep Accuracy (0.25% 1000 to 1)
| 1,000,000 to l Sweep Bange
r 200 kHz NIax Operatinq Frequency
lSimultaneou5 Sawtooth, Trianqle and Puke Outpurs
r Puhe Duty Cycle Volrage Conrrol Range (0 to 100%)
tAli outputs sho( circuit Protect€d
I Hard and Soft Sync Inputs
. Max Supplies i18V

AASIC CONNECIION

; I -- * -t 1,1." ': .

-t'--"|<,t-*;1. 't* t - t*\r.--F--_1 t".-;* ^ l.t--+ . . =F{"'t....*'l' 'F- L - 1,." },,, l-*i I +"", I i/ :r
"q "oo ,,* ,1,.

ffi #,rl\.t-*#'lfv
{. L l'-\ 'I- | >\:_r _1"".)'_ -, fr" ,j>-;1
' Ll l,/

L+'-r-*.>- t.1,./ " a ".,

AASIC CONNECTION

d sr4e s.on BL.d.. s*tu ctnu, ca g5o5o, goq 24La7aa
l'lay 1978
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SPECIFICATIONS @ Vs = 115V AND TA = 25"C

Oper.tins Temp€rature -25'C to+75"C
Storaqe Temp€r€tuE -55"C to +125"C

lc=o
106:1

On2 Az 200 kHz

Exponenrial Conlormity (Ttimmad)
20Hz-20kHz, C " 10O0pF

100H2'1okHz, C = lOOopF
o25%
0.1%

l0o0:1 o$illator Marching 20H2-20kHz,C = looopF 0.1%

Linearity Frimmed) l00O:1 2OHz-2okHz, C = 10009F, Ve = GND 0,05%

Output Cu/ent (berore clipPins)

Power Supply Sensitivity

VCO Adjlstment Prooedure

The exponential control sensitivity for a music VCO is usually set for lv/octave. The 1vloctav€ trim on the control
summer (not shown) is adiusted to give an €xact change from 200H2 to 400H2 for a 1 voll change at th€ control summer

input. The voltase at the input to the contol summer is then set to give a 5kHz output frequency. The hi l.equency vack
a.iiustment is then trimmed to give ao exact 10kHz output frequency for a 1V change at the input.

iard sync inp,-rt: Fauins edse

forces sawtooth dhcharge.

Soft sync input: Falling edge fo.ces
discharqe if saMooth near top of

Polarity of control circuit: Positive

input decreases frequency.
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The SSIV 2040 is a foor section filter whose cutoff frequency
c.n be exponentially vohage controlled over a 10,000 to l
range. This flexible building-block can be used in virtually any

aciive filter design including lowpass, highpass, bandpass and

notch. aolloff characteristics can be selected to be Butter-
worth, Be$el, Chevyshev, Cauer or any other filter type.

Applic.iions include trackins iilters, orsans, music synthe-

sizers. music phase shifters and sound effects generation.

APPLICATIONS

. Vokage Controlled Filters:

Lowpa$ Biquad
Bandpa$ State Variable
Hiqhpa$ Sallen & Key
Allpa$ Cauer

. Parametric Equalizers
r tUusic Syntherizers
r [4uric Phase Shifters

r Low Distortion Sine VCOt

ssM 2040 VOLTAGE CONTROLLED
FILTER CIRCUIT

FEATURES
r +/- 15V Supplies
. Exponential Frequ€ncy Control R$ponse
r 4 Fiker Secrions in One Packag.

I Low Distortion
r Guaranteed Control Rejection Characteristic!

'10,000:1 ranse

tN2

OL]T 1

tNl

CNTL IN

GNO

rN3

OUT 3

tN 4

1 v 16

215

4 13

5 12

6 t1

7 10

a9

G = Variable Tran$orducran.€ Anplifier
B = High lnpur lhped2ne Buffer

Functional Block Diagr.m

Fisrre 1. Lowp€s! Real Pole Figure 2. Highpass Real Pole Fisure 3. Allpass {Pha3€-shift)

d sua s.at atua-, s*tu qe, ca 95050 (0e,241o7aa l4ay i 978



ssM 2040
SPECI FICATIONS: VS = +/-15V, TA = 25"C

10,000:1

2 5
A Ingui Orrsot,4c€lls in series 0.6

0.6
3
3
l/3K

Eourv.lnout NoEe- €ach cell 20 H.-20 KHz, vcnd=-90 mv 0,5
oistoition {THO}, Eio=30 mVpp F=1 KHz. Vcnrl=-S0 mV
Temoco or Tran*ooductance +0.5

-18
Iemdo of Control Sensirivirv 0.33 %TC

2 7
2

DESIGN HINTS: t.o%

1. The output pins (OUT]-OUT4I are only capable of swins-

ins +/- 1V, and sinking 500 r1A DC. Hence a 10K f€edback

resistor & load w;ll qive good pedormance. o 1%

2. Control input sensitivity tempco is cancelled b€st by a

+3300 ppm resistor {Tel Labc O8i or equiv.) as lhown in
Figure 9 

o.or%
3. C val'res should be kept above 1000 pF to inlure stability at

allconrrolsenings.

4. The 200 ohm attenuating resistor is chosen for optimal
control rejection. Other values can be used with some

degradation of this parameter.

5. The ourputs are not short.circuit protected. Care should b€

taken to avoid shorting any OUT, CAP or lN pin to either

ABSOLUTE ['IAXIMUIV] RATINGS:

Operating T€mperature
Storage Temperalure

36V
2OmA
0-70'c

625mW

-10d8

-20 dB

-50da

0 inv 40 mV 80 oV

THD s. INPUT STGNAL LEVEL

1l2ua aa ot, 2a6 4ub

CAUER FILTER FESPONSE db=2o.

\

\

APPLICATIONS FIGURES:

)<ra" 
"nu,, 

1S=lc,/ab)

2
3

6

7

a

1

zooG/RC 2
20oc/R2c 2,(a4/R3)
20oG/R1C 2,{F3/F2)
200G/R2C 2-(F2lR3)
20oG/R3C *
200G/R3C .
2o0G/R3C, '

2tiBGtRzC
200G/RC s^s+l)

{s-1t{s+11

Klsb'+1yt($+1)' {sb+1)1)

. = F5 {2R1}R2)/{F'llR4+Ft5) ); R4pabll€l F6=R1 par.ll.l FZ2



ssM 2040

Figure 4. Sallon.& Ksy Lowpasi

Figu.6 A Sallsn & Koy Brndpdr

Flgur€ 7, St.t6 Variabls Filror

SJlon & K€y Highpst

"").t'V-l,,

H$.. a Csu6r {Ellipticrl) Filtet



ssM 2040'

Fisure I is a vokage controlled lowpass tilter with voltage

controlled resonance for electronic music applications. The

{requency control input se.sitivity is 1 volvoctave, tempera_

ture comp€nsated. At
oscillate whh a pure

high resonance seftings the tilter will
sine wave. The signal level is 10V p/p

Fisure'10. El€ctronic Music Muttiple Notch {"Phase Shifter") Fiker

Figure 10 is a fitter producing two deep nothes in the transfer response, givinq the electronic music 'phase_shifter' effect Using

' additional cascided stages gives grcater effect.

VALUES FOR STANDARD FILTERS:

3dB

2

3

5

6

1.000

1,00o
1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.444

0.765
1.618

0.6r4

1,932

1,414

0,518

1.1i8
1,206

1,152
1.194

1.269

1.270

1.348

1_244

1.268

1.301

1.342

1.564

' :o'
1.441

0,949

1,695

o,421

1.521

o.711

1.274

1,328

1.436

1.510

1.819

1.557

1.609

1.694
'l,910

1,132

1.9i6
'1.241

1.715

1.091

1,959

i.636
o,917

0.929

0.954
o.672

0.709

o-971

0.796

o,gao

0.529

0,589

0,856

0,988

1.216

010

1.534

0,463
1.0?4

0.334

1.593

0.402

0.254

0,453
0,911

o.442
o,502

0,943

0.634

0.961

o.280

o-347

0,733

o,971

1,045

o 
1"u.

1.275

0.281

o.714

0.180

0.455

o.125

0.452

0.9r3
o.322

0,466

0.946

o.624

0.964

o,223

0,32i

0.J27

0,976

0.495
010'?

1.088

o.2?4

0.574

o.142

o,121

0,363

0,099

0,841

0.916

0.299

0,950

0,614

0.957

0.178

0.298

o.722

0.975

o,761

0.326

o.929

0.179

0468
0,113

0,954

0.289

o.o1a2
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The SSt4 2050 is a self-contained ADSR tvpe eleckonic musrc

t.ansient generator. Attack, initial decav and final decav

time6 can be exponentially voltage controlled over a 10,000

to 1 ranse from 1 msec to more than 10 sec The sustain level

is linearly vohage confollable from 0 to 100% The device has

independant gate and trigger inputs for maximum flexibilitv
and much effort has been taken to minimize the exter.al parts

APPLICATIONS

. Ivlusic Synrhesize.s
r orsans
r Bhythm Synthesizers
r Sound Eff€cis Generatott
. Elecironic Games

VOLTAGE CONTROLLED
TRANSIENT GENERATOR

FEATURES:

. +/'15V Supplies
t Expon€ntial Time Control R$Ponle
r ftlinimum External ComPoneni Couni
. Guaranteed Control R€iection Characteristic!
r 10,000:l Time Control Ranse

r Full ADSR Besponse

. Independeht Gate & Trisger

FUNCTIONAL BLOCK DIAGRAM

d 3oa6 scon std., s.rE or. , ca g5o5o, (1og 241-0f83 lilay i 978



ssM 2050
GATE & TRIGGER FUNCTION

AT, lD, FD indicate times controlled by Attack, Initial Decay and Final Decay Time Control Inputs respectively. (A positive
voltage reduces the time constant.) All are nominally exponential approaches to +13V, Sustain Voltage and Ground

SPECIFICATIONS: VS = +/-15V, TA = 25"C, CAP = 0.1 !F

2-20000 1.100000

150

Tide Con$anrs VtN =0 50 100 200

Olrsar VSUS.VOUT Gare =ON -1 0

Gar€ & TrigOn Vohage
Cuiient VtN = 1 .5V

1.0
500 )50

0.5

10 to.5

Final oecay Conrol Rejecrion
VOUi; Vcnrl= 0 --l20mV

Vcnlt = O -+120mV

30
30

150
150

Coniollnput lmpedane 2.3 3,1 3.9

Contol,npur S€nsi(ivity +18

TTL INTEFF,ACE CMOS INIERFACE

GATE
TBIGGEF 10v 10K

15V ',t5K

GATE
out

INITIAL DECAY TIME

TIM! SENSITIVITY 2VlDECAOE

POIY SYNTBESIZEB VC iFANSIENT GENERATOF
IBSEFIESCMOS

OUT
Tatto ,o sv 

"op
3X100K


