FILTERS

|COMGEPTUAL _TOOLS By: Neil E. Cotter
RLC FILTERS
LC resonance
EXAMPLE 2
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Find values of L; and Ly for the above filter circuit such that the transfer
function equals zerofor the sixth harmonic and zero for the twelfth harmonic of

periodic vj(t) that has period T = 27/60 s.

Seln:  The Ffundamental Freguency of vi(t) i3

= 21 = GO raal/s
2T/60 S

415

The key ideas of +the a\estan method
are that a Po\ra\.\.e.l. L and C e.gual
an open circuit at resonance and a
deries L and ¢ egqu a short circuit
(or wire) at resonance.

The output , vo(t], will be 2zero when

L, and C,= 2.5mF 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(£) is shorted.
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EXAMPLE 2 (CONT.)

Either resonance may  be at acy-eﬁ uency
bws, (ie, at the sixth harmonic), with the
other resonce at frezuenc; 12 w,.

First, we assume L, (s chosen for the

resonance at 6w, The resonance occurs

when  jul + ;_JE = OfL. This Ahas soln

W = .
H“lcl

Se‘l:‘t:i,y\ﬂ wo,l = bw, = 360 r«a\/ﬁ, we have

wotc, Gewp)e,

!

L, = \ = Y00 H,
(6-60r/s) 2.5mF  (6-60)™
2
L, = 20 H = _\ .1H=3.\mH,
6% 0% 36 9
L, = 3.1 mH.

For +he second resonance, we have the
same FJormulation- jwo”’—'* -} =on

1]
wl'c

wy = 12w, = 720 rad/s, we have
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Ll = .___\___ = __._.\__—-— )
2
(wd)°C, (1zwo) C
L, = ! = _1600__ H,
(2o r-/s)7'- ¢25uF (12-60)*
L2= LEOZH'-.-_ \ l—}_H:__\__\_H)
12% 60* 4 4 36 9
L, = 3.lmH
Second, we consider ‘the alternate solution
with L, ¢hosen for 12w, and L, chosen
'E'O" Q)Uu)o.
L, = { = \
(12we) ¢,  (12-¢cor/a)~2.5mF
l._‘ = Y00 H = o [_ H
12560~ 12* 9
Ly = 772 aH
L-,_ = \ = \
kN
(Gwe) C, (G-eoris) c25uF
L,= 1600 # = VM . 4HH=_U H
A 36 9 8l
L, = 12.3 mH



