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RC AND RL FILTERS
Example 5

EX:

+ O M NN/ O +

R2 =
i 300Q '°

Determine the transfer function V/V;. Hint: Suppose the output were
tapped from the point between L and Ry. Then use a voltage divider.

Plot [V /V;l versus .

Find the cutoff frequency, w,.

soln: q) Consider -!:qP?Ln? the output from between
L and R,. Then use a V-divider <o
relate v, <o the wltage between L ad K,

gL=8.\00uH

oL, —a
+ +
V. (s) s
V,(3)
o , — —

V,(s)= V(s) Re
R+ Rz

Using the V-divider formula, we have

V=V (R,+ R.) /(R +Ro+ sL)
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| Thus)‘ HCS) =.‘fo(s) = Rz R!'f'R‘z

Vi(s) RtR: R+ Rotsl

H(s) = Rz
Ri+Ro+ 3L

o) |V/vi| = [nes)]
sL=0 at w=0 = L=zwire at w=0
Thus, for w=0, we have a simple

V-divider.

/H(S=jo)[ = R
Ri+R=

SL=20 43 w-orw =>L=o)>en as w-» 0

Thus, the output is disconnected From
the (npat and [H(3)] >0 as w->co.

/H[s)/ Aecreases as w (ndreases since

//?, +l?z+5L/= z/(k)'f'kz')z:/-[NL)z sicrease with w.
[ Hes)|

IHCS)I =V% max ‘ H($)l

We Find w, below.
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¢)

we is the w where lH(s)l is reduced by

a Ffactor of 1}? relative to max /H(s)}.
w

Thus, ]HCs=J‘w¢)} = 1 Max/H(s)/;-

1 Rz ,
V’E‘ w E.' K‘+RZ
. or /Rz = ._.\_ Rz .
—_—
Rt Ry rjtl /2" k+R,

We write H(S) in the form R _I

/-/-j.X
where k= real constant, X = real expression

H(S) = R-; l
Ri+*R2 [+ jw, L
R+R,
[HGs)] = Re . ] -
Rtk 1+; we b
1TA / J C/?rf'ka/
Thus, we have _R | = Ray |
RrARe [rrigu| ke iz
RtR2
So [+ Lwe | = (27
Rﬁ"Rz
The solution és  1+) Lwe = 1 %],
Ri+R2
since [1%j| = 2. We must have Loup= |,
A’,f‘kz
Thus, (wg = M =M
L 160 H
We = 36k = 36 M r/s

100w H



