"SALLEN AND KEY" CIRCUIT
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Analysis: KCL using node voltages 1o describe currents.
At \Zc (using V; = Vout, by 1deal op dimp)
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Colledrmg terms and yg\ulhplym f\/\rough by Ry gves
VIY\ t vout (5 R, Ci + 'ﬁi) = \y gﬁgici * % # 1) [?—]

KCL at V. gives
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Collect and multiply by Rs, giving
Vy = st (S R, Co# i) [ﬂ

Substituting (4] mo (2] o eliminate Vi and solving
for Vout [Via gives

_\@: ! [5]
Vin ~ 5 (R0, C1Cp) + 5(R, 7R C; 71

Which 1= a second order, all pole transfer function,




Design: How do we choose R,,R,,Cy,C, To place
fhe Tomplex pole ir where we want? We have
4 values 1o choose, yet the complex pole fﬂt(‘
13 complewLeD/ deteriined by 2 'numbers: the

real and mdgmnar parts. So we have 2 free
pammeJrers mond R, R,,C4,Cq.
Tt turns out d@sgm S smz\phﬁad by letting
Ei: Q?_: Q [6]
Now S becomes
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Vin 5% (R2CsC,) *+ s (2RCy) + 1

The poles (roots of the denommgrtior) are gvan by
_ ~ZRC, & J4BCE - 4R*C,C,
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which reduces o
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This can also be exprgssed X‘ RiC | G2 ]

in radial form. Some W
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frigonometry gives RN

Wo= st B AN
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e still have R and G, or ¢, as free pavameters,
with the constrawt That ¢ >C,.



