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By: Neil E. Cotter FILTERS
RC AND RL FILTERS
Example 4
EX:
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Vi R2 = - Vo
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a) Determine the transfer function V/V;. Hint: Use a Thevenin equivalent to
reduce the two R's to a single R.

b) Plot|V/V;l versus w.

c) Find the cutoff frequency, w,.

solh:a)Use a Thevenin eguivalent for v, R, and R,:

R’W\ =RJIR; =555
%%

—L -0 +
V. Ra

\
aC V.
R, +R2 —[ sC °

—_—0) -

We 3e+_ +he “transfer -Func-t‘wn, HCS), From
the Vol'l:age—a“vider formula:

-V;(S\ = V‘_(S) R= . /3¢
Ri+R2  1/s¢+ Ry,

Divide on sides by 'Vi'(S) io obtain H(s):

H(s) = V,(3) = Ra2 \/s¢
(s) Ri+R< /3¢ + Ry,

<
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\/-\ convenient Form For H(3) iz HGB) =k \
I+ )X

where k = real censtant

X = real +term /‘nm(w'/zj w and
c'om/oolze/?'lé values

In the present case, we mdltiply <op and
bottom of H(s) by sC.

H(s)= R=__ I = Ra |
RitRe 1 + s R, C RRel+) wiy, C

L) Since d = 1 =20 @ w:OJ.Vo:VL- R+ .
¢ o R +R~
2 [H(s=30) =Re for w=o0
Rit+R2
Since 1 = 41 =0 e w=oc0, we e-ﬁ:cec-l:i.veL/
. 3¢ oo
have C = wire. TA4S, V,'=’O-
< [HG=jw)] = © for w=eo

Between w=0 and w=co, +he C starts o
become a short cireuit and [H(s)| decreases.
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@) we s the value of w where ]HCs)l LS

\  times  max lH(s)].
’V]

——

1z

TIn other words, \H(]wcg\] = 1 _.
2

max |Hes) ,

In the present dase, we have

|HGwe)| = Ra | - L
Ri+R2 |+ )we Ry, ¢ V2
Mo |Hes| Re
RitR4

1]

or \

\
12
or  1+jweRpd = 92
or ﬂz-n-(ch-mC )L =.ﬁ
o+
or L+ (we Rpp€Q) =%2
Since (W, RT,\C)I >0, we must have

| +(weRpy¢) = 2

or (wc RT)’\C') = , or e KT,,C' =1 I

We must have “’ckmd=+’ or (uc:-L,= / =6 Mr/3
RinC  555-3nF



