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RLC FILTERS
L.C resonance
EXAMPLE2
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Find values of L| and L, for the above filter circuit such that the transfer
function equals zevofor the sixth harmonic and zero for the twelfth harmonic of
periodic vi(t) that has period T = 2r/60 s.

Selln:  The Fundamental freﬁuehc;/ of v (&) i3

2.1r = GO rad/s

2% /60 5

The key vdeas of +the a\e.s‘ujn method

are that a quaLLe.L L and C eﬁuql

an  open circuit at resonance and a

deries L and C egual. A short cireuit
(or wire) at resonance.

The output, vo(t], will be zero when
L, and C,= 2.5mfF are at resonance and

when L, and C,= 625 uF are at resonance,

In +the Jormer case v,(t) is disconnected from
Vi), while in the latker case Vo(t) is shorted.
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RLC FILTERS
LC resonance
EXAMPLE 2 (CONT.)

Either resonance may be at ﬁ-eﬁ UeNnCy
Cws, (ie, at the Sixth harmonic), with the
other resonce at Freguency [2ws.

First, we assume L, is chosen for the
resonance at 6w,  The resonance océurs

. f . . I3
when  juwl + :_C!’_c Of.. This Aas seln

Se—b—\inﬂ w; = 6w, = 360 rad /3, we have
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| = e = 400 H '
(6-60r/s) 2.5mF  (6-60) "
2
L, = 20 H = 1. 1H=31mH,
¢ o* 36 9
L, = 3.0 mH.

For +he second resonance, we have the
same Jormulation: jw,’L+ =] =00
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Se:l:{'.mj wy = 12w, = 720 rad/3s, we have
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L‘l - \ T - \ "y ]
(I.Oc:l) Cz (izwo) C?_
L-Z. — \ = HDOO#_. H]
(v2-¢0 r/s)’"o £25uF (12 ¢0)*
L,= 40 # = H = H,

b AT
2% 60% Iy 9 YA |
L, = 3.0mH

Second, we consider the alternate solution
with L, ¢hesen for 12w, and L, chosen

‘g'or C:U..)a.

b, = | = _\

(1zwe) C, (12-c0r/3)" 2.5 mF

12260 12* 9
L\ = 772 /u,H
Ly = = \
s

(Gweo) c, (@-em-/s)l 25k
Ly, = 1600 W = )  4H= 1 H

6 6o* 36 9 8|

L, = 12.3 m R



