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ECE 232 — Advanced Electrical Circuit Analysis

Lab6
Preliminary Work:
1. Second order low-pass filter
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Vi—V<1+ C+1) V<C+ 1)
R, *\R,  “tTR,)T\"1 TR,
From eqn-1
Vi—V(SRZCZ+1><1+ C+1) V<C+ 1)
R, °\ 2 "2)\g "1 TR,) 1T R
V; sR,C, 1 s?R,C,C; sC; sC, 1 1
R, °<2R1 Tor, T T2ttt tag, T4 TR,
sR,C, 1 s?R,C,C; sC,; sC
=1 2 2+_ 2%2 1_ 1+ 2
2 2 2 2 2
Vo(s) 2
Vi(s)  sR,C,+ 1+ s2RR,C,C, — sR,C; + sR,C,
C1=C2
R1=R2
Vo(w) 2 B 2
V,jw) 1—w2R,R,C,C, + jwR,C;, 1—w2x14.4%109 + jw0.12 x 103
_ 2
|[H(w)| =
VA — w2 %144 %1079)2 + (w * 0.12 * 1073)2
|H(0)| 2
|H(w)| = =—
Uw) Ny

(1—w?%144%10"°)2+ (w=*0.12%x1073)2 =0

w, = 10600rad/sec

f. = 1687Hz
Note! If we define w, as; |H(jw,)| = % = %
w, = 9800rad/sec
f. = 1560Hz
wx0.12 1073

. — -1
CH(w) = —tan™ 1T+ 109
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2. Band-stop filter
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K=1+ Re o 1.45
— R5 —_— .
H(s) = 145 s2 +12.76 %« 10°
3 Y 2 G %3776 + 12.76 * 106
H(jw) = 1.45 12.76 * 106 — w2
W)= 0 12,76 106 — w2) + jw * 3776
HGw)| = 145 12.76 * 10 — w2
W= 259711276 « 106 — w2)2 + (w * 3776)?
LH(jw) = —tan~! 3776w
W)=l 1576 % 106 — w2
IH(0)] = 145 > JHGW) =2 =1
= . == w = —2=
V2

|HGw)| =1 ==> w,, = 2185rad/sec
w,, = 5840rad/sec

|H(Gw,)| = 0 ==> 12.76 * 10 —w,? = 0 ==> w, = 3571rad/sec



3. Band-pass filter
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Ci=C = 4.7nF
R1 = 1kQ

R, = 2.2k

R, = Ry = 10kQ

(eqn —1)

sCé)
2



Vi—V<1 ! )<1+c+c) V<C+SCZ)
R,  °\2 2sR,C,) \R, " Stttz T e \St T

v, 1 1 s, € sC, 1 sC
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Ci = Cy

i

_y sR,C, — sR,C; — sR,C, — 1 — s*R,C,*R,
e 25R.R,C,

I/O(S) _ _ZSR2C2W
Vi) (s2C,2R,R,)” + (SR, Cy + SR1C, — SR,C, + 1)2

hoGw) _ —j2R,C,w
ViGw) (1 -w2C,%RiR,)” + (jW2R,C; — jwR,C,)?

2WR2 C2

|HGw)| =

\/(1 - W2C22R1R2)2 + W2(2R1C'1 - R2C2)2

—w x0.94 x 107°
1—w?2%486x%10"11

£H(jw) = =90 — tan! [

The standard form of the transfer function of a second order band-pass filter is as follows

Ks

(Wi)z + 2awi+ 1

o o

1
 C/RiR,

at w,, |H(Gw,)| = 22

w, ==> w, = 143.4 krad/sec

H(w.)| = 2= = 155
w.)| = —==15.
M=z

W, = 134krad/sec
W, = 154krad/sec

Ay=w¢, —wg, = 20krad/sec
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b. inlinearregion Vi =V_=0
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The standard form of the transfer function of a second order filter:

Ks

(Wi)z + ZaWio+ 1

(o]
w, = 143.4 krad/sec
at w,, |H(Gw,)| = 1.1

1.1
V2

W, = 76krad/sec

|HOWC)| =

W, = 270krad/sec

Ay=we, —w,, = 194krad/sec



