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L =20 nH C =200 pF
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For the band-pass filter shown above, calculate the following quantities:

a) w,

b) fo

C) (QWgil and Weo

d) PandQ
Sol.ln: q)

For this standard form of filter, +the
center -Preﬁuendy i3 w, = \/,/L.C )

2
Wy = L = \ = (L>
Lc 207\-200? 2h

Note: w, s where lHCs)\ = mih or max.
" We accept that min or max of |R(s)]
cccurs where w=w,. We could prove

this by -Fihding HG).

wy, = vz | Gr/e or SODM r/g
2n 2



©)

-,Lo = Wo since w=2hFf un aeneral.
217

L
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500M Hz = 7%9.6 kHz
21

We could use standard formulas for
We | and w,,, but the derivatlon is instructive.

Weay , oOCCUr where \H(s)\ = A m&x' HCs)\.

V2
H(s) = Vo () for acreguency domain model -
Vi) |
sl st
-+ O_M—__t -+
V. (8) R )
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R+sb+ l+ aL+ 4
3C s¢
R
HCJLO.) = \ = !
L+ juwb + A L+ -1
Jw JW +_|<UJL wc>
R R
At w, we have wbl-_ =0 and (H,:\,
b

This is +he maximum value |H| can have;

this is the only :Freguency where -+he amqj,‘nmy
part of H is zero.



T4 follows that wy ., solve \H\ =1 -l= 1.
1 X ﬁ'l
| HGwal| = L = L
L4 (we- L {2
(% )
R
or L+ Y {wbh— L =47
%)
R
The SOL,V\ \\.5 ludL" _\_.. = tl
w¢C'.
R
<
or Lwe- 1 = Xuw,
R
or Lwd -1 =% Kwd
<
or  wi- L3R uwe=0
L¢ |

or  w,=tR i/&>t+_\_
< 2L <z Lc

Since w,'s 20 and ¥ term > R | we ase
2L

=+t =
wéll,_~.~£+(zk_)+l_
2L L Lc

Now Jor the numbers:

R = 25 =7.5-25 - 1875 M /3
2L 2-20nH. 4oh 25




/{E_ )l + L ' -_-\/(737.5M}"+ (sooM)i r(s
2L e

= 534 M r/4

Thus Way, 2 =LIg75 M+ 3534 M r/s
way = 3%6.5 Mr/3
Weo = 721.5 Mr/s

d)  Bandwidth 8 = we-we =

R =75 r/s
L 20n
[g = 7.5:50 = 375 Mr/s
20n+50
QUALH'-V :Fa,d“;&r Q = Wy = So60M r/g = ‘i
/,’ 375 Mr/s 3



