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INTRODUCTION
The EVAL-PRAOPAMP-4R/4RU is an evaluation board
whichaccommodatesquadopampsinSOICandTSSOP
packages.Itismeanttoprovidetheuserwithmultiple
choices and extensive flexibility for different applica-
tionscircuitsandconfigurations.

Thisboardisnotintendedtobeusedwithhighfrequency
componentsorhighspeedamplifiers.However,itprovides
the user with many combinations for various circuit
typesincludingactivefilters,instrumentationamplifiers,
compositeamplifier,andexternalfrequencycompensa-
tioncircuits.Forexamplesofapplicationcircuitsreferto
ADIamplifierdatasheetsundertheapplicationssection.
Thisapplicationnotewillpresentdifferentimplementa-
tionsoffilterdesignusingquadamplifiers.

STATEVARIABLEFILTER(INVERTING)
TheSVfilterusestwointegratorsandasummingamplifier
toprovidesecond-orderlow-pass,band-pass,andhigh-
passresponses.Afourthopampcanbeusedtocombine
theexistingresponsesandsynthesizethenotchorthe
all-passresponses.

This filter circuit can be easily constructed using the
quadEVAL_PRAOPAMPboardandfollowingthesche-
maticinFigure1.

QuadPrecisionOpAmpEvaluationBoard
byGiampaoloMarinoandSteveRanta

Usingthesuperpositionprinciple,wewrite
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SinceA2andA3areintegrators,wehave:
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After extended simplifications we have the following
expressions:
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FromtheaboveexpressionsweobservethatQdepends
on theresistor ratioRJUMP1/R5.WethereforeexpectQ
tobemuchlesssensitivetoresistancetolerancesand
drift. Indeed, with proper component selection and
circuitconstruction,theSVfiltercaneasilyyielddepend-
ableQs intherangeofhundreds.Forbestresults, it is
advisabletousemetalfilmresistorsandpolystyreneor
polycarbonatecapacitors,andproperlybypass theop
ampsupplies.
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Figure1.StateVariableFilter(Inverting)
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TheSVfilterisusuallyimplementedwithR4=R6=RJUMP,
R8=R13=RandC6=C8=C.So,theaboveexpressions
simplifyto
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Thefilteristunedasfollows:
 1.AdjustR6fordesiredmagnitudeoftheresponse

ofinterest.
 2.AdjustR8orR13totuneo.
 3.AdjusttheratioRJUMP1/R5totuneQ .

STATEVARIABLEFILTER(NONINVERTING)
Another popular type of state variable filter can be
formed by just moving the input signal from the
invertingtothenoninvertingsideofA1,resultinginthe
noninvertingstatevariablefilter.SeeFigure2.

Byproperlychoosingthefollowingcomponents:

R4=R6;R8=R13;R5=RJUMP;C6=C8

Itcanbeshownthat:

ωo =
= = =
1

1 1 1

/ /

/ /

R8C6 Q = 1+ R R3

H Q H – H Q
JUMP1

OHP OBP OLP

THEBIQUADFILTER
This particular filter implementation consists of two
integrators.Thethirdopampisaunitygain inverting
amplifierwhosesolepurposeistoprovidepolarityreversal.

UnliketheSVfilter,thebiquadyieldsonlytwosignificant
responses;however,sinceallitsopampsareoperatedin
theinvertingmode,thecircuitisimmunefromcommon-
modelimitations.

Fromthecircuitabovewehave:
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ThebiquadfilterisusuallyimplementedwithR8=RJUMP=R
C4=C6=C,afterwhichtheaboveexpressionssimplifyas:
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Thisfilteristunedasfollows:
     1.AdjustR8orRJUMPtotuneo.
 2.AdjustR4totuneQ .
 3.AdjustR6fordesiredvaluesHOBPorofHOLP.
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Figure2.StateVariableFilter(Noninverting)

*RJUMPISANEXTERNALCOMPONENT,NOTPROVIDEDONTHEAPPLICATIONBOARD.
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Figure4.QuadPrecisionOpAmpEvaluationBoardElectricalSchematic
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Figure5.QuadPrecisionOpAmpEvaluationBoardLayoutPatterns
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