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1. (30 points)
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Given the capacitor connected as shown in the box and using not more than one
cach R and L, design a circuit to go in the dashed-line box that will produce the
I[H(jw)! vs. w shown above, that is:

|H(jm)[=% atw=0
|H(jw)|=1at w, =1 M rad/s

|H(jm)|=§ as w —> o0



So{fn:

We have a modified band-pass Filter.

We want hiﬁker gaih at resonance, implying
that we want +the components placed
between +he +top and bottom mails £o act
like an open circutt at :Cr‘egu.en(:y We .

An L and ¢ in qua(ta( act Like an open
¢ireuit at freguency w, where w, = 1/0e:
2
sL = - sl”é at w, > sL//ELC = JX(=jX) = X >
jx=jx ©
Thus, we must have an L in parallel w'th

the C,

= 1
weg = (M r/s, w, = | se L=

or L= _| H = | #H=4%H= 4 uH
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L= 4 uH

When +the [ and C become an open circult
at w,, we want 4o have a 745/1 of 1.
Thus, any R that we add +o the circuit
must be [n series with +the L C or in
series with Ri; as /o/acinj an R in parallel
with L and ¢ would eliminate the open circuit,

Now we <nsider w=0 and w= wo.

At w=0, [=uwire and C’:ofen, wire//o,pen=wir‘e.



At W = ob

, L=oPcn and Czwire. ofen”w]re= were.
Se the LC acts Uke a wire at both esxtremes.

IF we oaly have a wire adross the top

and  hotbtom  rails, (i.e. across v ), then IH[.—.O.

Since ]H(jw)l—.- % at w=0 and wW>e , we

must place an R in geries with the ¢
to  c¢reate a voltage Aivider.

At w=0 or w—re we have the -f-oLLouuth model:
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(H(ﬂ[:l\fofs) =|_R = R = Z
vi(ﬁ) R+R| R'\.“R\ 3

So\vlng for R yielo\s R= zk.S?_J.
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