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ANSWER THE FOLLOWING QUESTIONS:

1. Design a passive switched capacitor high pass filter with maximum flat response to meet at-
tenuation specification given in next Figure. [10 marks ] [Bk, Co]

(a) The available capacitor is 10µF .

Solution: Q1.(1) Find the normalized LPF

n =
log 100.1αmin−1

100.1αmax−1

2 log ωs
ωp

=
log 104.6−1

100.03−1

2 log 3.5
1

= 5.28 ≈ 6

(2) Pickup the values of N-LPF from ladder table
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RS C1 L2 C3 L4 C5 L6

1 0.5176 1.4142 1.9319 1.9319 1.4142 0.5176

(3) Transform the values of N-LPF to N-HPF by C = 1
L and L = 1

C

RS L1 C2 L3 C4 L5 C6

1 1.931994 0.707114 0.517625 0.517625 0.707114 1.931994

(4) Available C = 10µF , kf = 3500 and C = cn
kmkf

⇒ km = cn
ckf

= cn
10µ×3500

RS L1 C2 L3 C4 L5 C6

1 1.931994 0.707114 0.517625 0.517625 0.707114 1.931994
km 20.20324 14.78929 55.19982

(5)Select km = 55.2

RS=RL L1 C2 L3 C4 L5 C6

1 1.931993818 0.707114 0.517625 0.517625 0.707114 1.931994
55.2 31mH 3.66µF 8mH 2.68µFφ1φ2 11mH 10µF

(5)Switched Capacitor fc = 1
RC ⇒ fc = 1

55.2×10µ = 1811.6Hz . we need non-overlap clock
signals with frequency = 1811.6 Hz

2. Design a band pass filter with maximum flat response to meet attenuation specification given
in next Figure. [10 marks ] [Co, Am]

(a) The available capacitor is 0.1µF .
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Solution: Q1.(1) Find the normalized LPF for HPF

nNLPF =
log 100.1αmin−1

100.1αmax−1

2 log ωs
ωp

=
log 102.5−1

100.05−1

2 log 3.51.82
1

= 6.56 ≈ 7

nLPF =
log 100.1αmin−1

100.1αmax−1

2 log ωs
ωp

=
log 103−1

100.05−1

2 log 1500
1000

= 11.11 ≈ 12

Signature of:
Examiner:

Good Luck page 3 of 4 →



(2) Analysis of (N-LPF) ψ = 180
7 = 25.71

ωB = ε
−1
n ωp = 1.17rad/sec

R1 = R2 =
1

ωBC
= 0.85Ω assume c = 1F

# φ location 1
Q Q k = 3− 1

Q RF = (k − 1)R

pole 2,3 25.71 −0.901± j0.434 1.802 0.55 1.198 0.15
pole 4,5 51.43 −0.624± j0.782 1.248 0.8 1.752 0.56
pole 6,7 77.14 −0.223± j0.975 0.446 2.24 2.554 1.15

(3) Transform the values of N-LPF to HPF. Available C = 0.1µF , kf = 500
∴ C = cn

kmkf
⇒ km = cn

ckf
= cn

0.1µ×500 = 20000

C = 0.1µF R = 0.85 ∗ 20000 = 17KΩ RF1 = 0.15km = 3KΩ

RF2 = 0.56km = 11.2KΩ RF3 = 1.15km = 23KΩ

non-Normalized Normalized
(assume C=0.1uF) (assume C= 1F)

ωB 430.189 0.8604
Rn 1.1623
km 20000.00
R 23245.5967 23246

(2) Analysis of (LPF) ψ = 180
12 = 15

ωB = ε
−1
n ωp = 1091.68rad/sec

R1 = R2 =
1

ωBC
= 9160.14Ω assume c = 0.1µF

# φ location 1
Q Q k = 3− 1

Q RF = (k − 1)R

pole 1,2 7.50 −0.991± j0.13 1.98 0.50 1.02 156.6
pole 3,4 22.50 −0.924± j0.382 1.85 0.54 1.15 1393.15
pole 5,6 37.50 −0.794± j0.608 1.59 0.63 1.41 3782.12
pole 7,8 52.50 −0.609± j0.793 1.22 0.82 1.78 7160.85
pole 9,10 67.50 −0.383± j0.924 0.77 1.30 2.23 11299.30
pole 11,12 82.50 −0.131± j0.991 0.26 3.81 2.74 15915.75

Signature of:
Examiner:

Good Luck page 4 of 4 →


