Problem 3 solutions

(a) From the transfer function, we can know this is a bandpass filter. so we have:

center frequency: wo = \/1/R1RoC1Cy = 2 x 10%rad/s ... (1)
bandwidth: 3 =1/R1Cy = 10°rad/s ... (2)

rewrite the transfer function:
1
(5) = 520"
s+ Bs + wd
at corner frequency,

—1/RoCy _ —1/RoCh

H(S:jw()): /B - ]./RlCl

= Ri/Rs...(3)

The gain at corner frequency is 52 dB. Thus
|H (s = jwp)| = 10°%/20 = 398 .. (4)
Combining equation(3)(4), we know R;/Rs = 398...(5)
From equation(1),(2)and(5), we can find there are four unknown parameters in 3 equa-

tions,so we need to set C7 to be 50pF. As a result, we will have Ry = 200K from(2),
Ry = 5029 from(5), Cy = 50pF from(1). Finally, we get

Ry =200KQ, Ry =502, C; =50pF, Cy = 50pF
Note: if you set Co = 50pF' you will get almost the same result.

(b) The lower cutoff frequency is w.1, upper cutoff frequency is w.o.we have

ﬁ = W2 — Wel
WeaWel = w% =4 x 10"?

Solving above two equations we can get
wep = 1.95 % 106rad/s, Weg = 2.05 X 106Tad/s
Finally, the two cutoff frequencies are
fe1 = wer/2m = 310KHz

fer = wea/27 = 326KHz



