0.200 - Lecture 23

Active “LC" Filters

» Successful LC Filters
* Active Filter Motivation
« Sallen-Key Topologies
 Examples



Successful LC Filters

Power System Inductor & Capacitor Banks
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Motivating Example

Music i Pre Power |____ Sovnd
T ﬁm\) T ANP prrerreny Qut
% 0 Hé-
Noise
Music éﬁ—_ Hre Rop | Ruer |— ?pwid
Tn & | Amp |— - Aup [~ 9

(%ﬁs’c 75 10 elimindu. e woise H’Sﬁ\F.
Next loeet s 1o e,w[otpj o bard stop 91%3




Passive Band-Stop Filter

D@%VSV\ ‘_" = Ve
L/C

= Zo/R.

.= 1 H C:?P&F P = 7614

il = 537 E_g_é:cgolr(% Z, = 377 Q=15
\ .
Recalki P

K = az D
O L
L ©T
43 _
Minmimom  Gan e O 63



Demo

L=1H ; C=7uF ; R=25Q (Hopefully)

(211\/_ 1=60Hz ; /L/C=377Q
=15 (Hopefully)

The DC resistance of the inductor is 43 Q,
so the stop band will drop only to 0.63
while Q drops to 5.5!



Magnetics Scaling
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Sallen-Key-Style Filters

R. P. Sallen and E. L. Key, “A Practical
Method of Designing RC Active Filters”, IRE
Circuit Theory, 2:1, 74-85, March 1955
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« Simple second-order filters

« Low cost and small size

* “Insensitive” to component variations
* Low power and power handling

« Difficult to tune



Unity-Gain Second-Order Filters
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Filter Examples
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Inverting BPF Design
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* To get s’ in the numerator choose Y1 = 1/R1 and
Y2 =s-C1

* To bias the op amp, choose Y3 = 1/R3

* Now Y1-Y3 gives s, and Y2-Y3 gives s', in the
denominator

* To get s? in the denominator choose Y4 = s-C2
* Arbitrarily choose Y5 = 1/R2
» Could repeat with Y1 =s-Cand Y2 =1/R



BSF Design
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Inverting BPF Analysis
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Demo Design

Wy = 21 X 60 Hz R1 =20 kQ
Q=15 R2 =90 Q
G=2 R3 =80 kQ
C=1uF
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