ECE 202 - Linear Circuit Analysis II

Purdue University, Spring 2009

Homework Set 5 Solutions

Solution 53
(a)

1

HBdBNLP(S) m

(b)

Comparing the co-efficients of the denominator of Hsipnrp(s) and Heir(s),
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=R = V2Q
1
Ry = —Q
? V3
3
Cl = iF
Co = 1F
(c)
Kf = 27ch
= 12.57k

The largest capacitor should be 5 nF. Thus C is scaled so that C finq becomes
5 nF.
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= 19.49k
Co final = Kgi(f

= 4.083 nF
Riina = KpR

= 0.3899 GO}
Ry finat = Kmla

= 27.57 kQ
R finat = KnRo

= 11.25 kQ

For making the final dc gain to be unity, we use the input attenuation tech-

nique using two resistors R4 and Rp as shown below. Here the original gain is

RA Remaining

VWA Active RC

w® w3

K = 4/3, and final gain is K = 1. Thus a = 0.75. Using standard relations

for input attenuation, we get the following values for R4 and Rp.

R na
RA _ 1,f l
(e%
= 36.76 k2
R ina
RB _ 1,f l
11—«
= 110.3 kQ



Solution 54

(a)
(i)
The 3dBNLP transfer function can be written as a product of first order and

second order sections Hi(s) and Ha(s) as,

Hiapnrp(s) = Hi(s)Ha(s)
Hs) = 53141
Has) = 3 j/53+ 1

(ii)
By comparing the denominator of Hz(s) with the second order section of H.;,(s),
and Hj(s) with the first order section of H.;.(s) we have,

Q =1
=R = 1Q
1
Ry = —Q
’ V3
C, = V3F
C, = 1F
3
G3 - Z U
Gy = 10
C = 1F
(b)
Ky = 2rnf.
= 12.57k

The largest capacitor is to be 5 nF. Thus we have C finay = 5 nF. We get

the following final values for the remaining circuit parameters, where K, is the



magnitude scaling factor for the first and second order sections.

_ G
Ch final K5
= 27.56k
Co
KKy

= 2887 nF
Rl,final = Kle

= 27.56 kQ2
RQ,final = K’mR2

= 15.91 kQ
Rfinal = KmR

= 551.2 MQ
Gs
K
— 2721 40
Ga
K,
— 36.28 40
C
KKy
= 2.887 nF

K, =

CZ,final =

G3,final =

G4,final -

Cfinal =

(c)
The final circuit can be simulated in Spice which results in the following fre-

quency response (Optional).
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Figure 1: Schematic of the final circuit
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Figure 2: Frequency response
Solution 55
Hzapnrp(s)

24425+ 1

Comparing coefficients of Hsgpnrp(s) and He (), we get,
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=1L = V2H

(b)

In executing LP to HP transformation, a capacitor C becomes an inductor of
value 1/CQ,, and an inductor L becomes a capacitor of value 1/L,. The
resistor value does not change. This results in the following NHP circuit, with
C=0.707 F and L=1.414 H.
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Figure 3: NHP Circuit

(c)

Ky = 2rnf.
= 12.57k
K,, = 100
C

KnK;

= 0.563 puF
LK,,
Ky

= 0.0113 H

(d)
The final circuit can be simulated in Spice which results in the following fre-

quency response.
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Figure 4: Schematic of the final circuit
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Figure 5: Frequency response



Solution 56

(a)

K
s34+2s24+25+1

H3zqpnrp(s)

Comparing coefficients of Hsgpnrp(s) and Her (), we get,

! = 2
c:
=C; = 05 F
! =1
LCCy
Ch+ Oy — 9
LCiCy
=Ci1+Cy = 2
=Cy = 15 F
1
L =
C1Cy
= 133 H

(b)

Using the technique of LP to HP transformation, as in the previous problem,

the following NHP circuit is obtained,

1ohm 3/4F

Vin<:> 2H§ 2/13H 3

Figure 6: NHP Circuit

Ky = 2nf,.



26.39k
K, = 16

Required magnitude and frequency scaling of NHP circuit results in the following

circuit,

16 ohms 1.776 uF

I
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Vin <_> 0.0012H 3 3 0.4042 mH

Figure 7: final HP Circuit

(d)
The final circuit can be simulated in Spice which results in the following fre-

quency response.
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Figure 8: Schematic of the final circuit
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Figure 9: Frequency response
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