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w, = 10M1/s

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 [H(jw)! vs. ® shown above. That is:

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

The bandwidth, B, of the filter is 500k 1/s.
H(jo)|=0atw=0 and lim |[H(jo)|=0
W—>o0

SO0L'N: Te achieve +the peak at w,, we may, use a
Series LC in the top rail or a pargllel LC
trom the top 4o hottom rail. Te achieve a
gawn of /4 ot w,, we must use a vertical
rescstande o Jorm a V-divider with E.
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We have +twe possible creuit configurations
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Mate: R, wmust be 4o the ri.ijh‘h o¥ L and €
in order *e have any effect From
the L and ¢ wn the serics :,nn-‘i!iﬂ.rq'liﬂ-n-

For +the series f-ﬂ'l't-';-iﬂﬁl‘ﬂ":,‘l..ilﬁ‘ the L and € are
¢ act Like a wire at w,=10M rfs.
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The bandwidth when Using @ series L oand C ig

A = Fep = 500 kr/d
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Te dAatermine +the value of Reg s We view the
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The cutofF -Frelsuudlﬂﬁ for H(jm] qare the same
a3 the cakoff -Fr-tﬂ,il.\‘_'ncit'_s o H"f‘jm]=
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where Etﬁ = R+ K, = %on
uai.nj FE= an‘ﬂ., we Final L :

ol g = 0.8 mH ar So0 uH

Using we= 1 and L= BoO uH, we FHnd -
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= 12.8 FF

Summary of series RLQ: R, =100, L=800ul, ¢=12.5 F

For the el conf; H.rq-l:i.nnj we maove K,
te the Lleft of L and € and dse a Thererin
EﬂHJFquEﬂ'E af -F;?,.r R, and K,.
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Te +#ind the Thereain E’ulmitn'ﬁ we Fad Vo

by -Fuul.u.ﬂ- the spen- --.-rr.mi,uF ﬂl-_ha ‘H;’,ﬁ; ancl
R.' d-l'ri:ﬂ'ft

Te +ind K-rj” we turn off Vi and loewk (n From
terminals aandd b. The resistance seen (g

Rra = Rf[R, = 3002 1005 = 750

Using the Fillker with the Thevenin eguiva lent,
we have

HGeol= Vo = & Vo =L H'Gw)
Rek, VOt
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where H'Gw)= Vo  where Vs R, V;
v R+E,

The cuteff -Fuﬁuunc}es of H’Eim] are the

cam® as Lle cuteff ;Crtsutncie-‘- of Hfjhl

wﬂj = }/ — _|1_
2 ancs tm: o= 5,
'h.!q = _1_
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Using Ry and A, we Find C:

{;‘.e 7552 500k r/5

Using L and w,’, we Find -

L= 4 =1 H = 375nH
bt loMialM 26.6n




