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Given the resistor connected as shown and using not more than one each R, L, and C
in the dashed-line box, design a circuit to go in the dashed-line box that will produce
the band-pass IH(jw)! vs. ® shown above. That is:

m£x|H (jo)| = % and occurs at @y =10 M r/s

The bandwidth, B, of the filter is 500k r/s.
IH(jo)|=0atw=0and  lim |[H(jo)=0
W—>o0

SOL'N: To achieve the Yedk at Wy, we may use a
Series LC in the top rail or a Poml\el. LC
From the top 4o bottom rail. To achieve a
9awn of /4 at w,, we must use a vertical
reslsiané:esto Form a V-dwvider with R.

Re =1, 3R,=R=30n
R+R, Y

R, = loo.n



We have two possible cireuit configurations
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Note: R, must be to the ricjht of L and €
in order *o have any e¥fect From
the L and ¢ wn the serics un#\,.m'ﬁ.on.

For 4he series configuration, the L and C are
to qet Uke a wire at w, =10M r/s.

S
WL+ A =0 or w: :(\OHrIS)= e
Jusc Lc
The bandwidth when Using a series L and C i3
A = Reg = 500 kr/d
L

Toe datermine +the value of Reg) We view the
filker a3 a stardard RLC Filter and a V-divider

jwb Jwc
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R= HGw)=Vs -V,
Vi & 00l o, V' - Vo
R Y= H'r
=100 Vo ) H(J“’) = H (J“’) ‘R%‘ﬁi




The cutofF #ebuencies for HQw) are the same
as the cutoff freguencies for H'(w):

+ z !
Wer, 2 = "ffl*l(ga twe , ﬂ=&:;

where Reg = R+ R, = 4000
usi.nj p: R.b/L, we Findl L:

LL= Reg = 4005 = 0.8 mH or 800 uH
=9
p 500k /4

Using wf:& and L= BoOuH, we Find C:

C = 1 = | F = L&F
woL  10M-10/4- 800K B8Ok
C = 12.SpF

Summeary of series RLQ: R, =1002, L=800uH, ¢=12.5 F

For the el confiquration, we move K,
te the left of L and C and ase a Thererin
epuiqulené of V;, R, and R,.
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To $ind +the Theveain Q,qul% we $ind V

by &ulu.’ the epen-circuit of 'Use Vi, R, and

R, dircait.
‘ R= 3000
0 4

V-(oo Yh'vR'-=vi

-y - Kt R L

To *ind Rpp, we turn off V; and look in From
terminals aandd b. The resistance seen (s

RTII = R/{R' = 30011”‘“&: 75 .0

u:i.vs’ the Filter with dhe Thevenin c,u.v«leni
we have

H(jw]: Vo = K V. =1L H‘(jw)
Vi R VR

where H'(jw)a Yo  where Vc:'s R, Vi
V.- R+R,

The cutoff h-e,uenues of H' G w) are the
same qs fhe cutoff ;nsqenc:es of HCJAo)
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Using Ry and B, we Find C:
C = _'_ = ! = 26.© hF

I% 7552 S00k r/s
Using L and w,, we Find (:

L= - =\ __H = 375nH
wtC loM oM 26.6n




