
 

 

Q.1: Each

The desig

The TF is: 

Consider t

Thus, com

There are

less than 

Then  solv
 
Q.2: 
 
Using the 

> 

 function is a 

n eqs. are: 

the 2nd order 

mparing  gm1gm

e 3 eqs., but 5

10pF). 

ving   gm1 =12

Table and giv

BPF. So we w

TF  1 )( 
s

sT

m2/(C1C2)=0.2

 components

1.0779795 m

ven data  

 

 

will take the B

2 15056

21

 ss

8604E18, gm3

s to design. W

mhos,  gm2= 

BPF circuit usi

128604.0

1262


s

3/C2=15056, g

We can have 2

mh

 

 

ing OTAs. One

 

1810
 

gm2/C2=21262

2 free choices

ho, gm3 =

e form the te

 

2 

s. Let us set C

mho 

ext book (p.13

1=C2 =9pF (i.e

39)is: 

 

e., 



 

 

 
 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

In the above zx z‐1. 



The above is the answer for part (a). 

Part (b): At DC,  1)exp(1   Tjzzx , since Ω=0 (DC means zero frequency). 

Hence hz|mag=0.269 

At 492 rad/sec, ΩT =0.0307, zx = .  

 
hz|mag=0.00007 (approx.. zero, as it should happen since 492 rad/s  is almost equal to the notch 
frequency) 
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Q.4: 
After impedance scaling by 50 and frequency scaling by 3000, the LC ladder circuit becomes 
(multiply by 50/3000) all reactive elements, multiply by 50 all resistive elements) 
 

 
Active RC implementation by FDNR technique. 
 
Apply impedance scaling by 1/ks with k=10-6 (say). Then 
 
50Ωk/50=20 nF, 13.88 mH13.88 m/k =13.88 kΩ, and 3.2 µF3.2µk =3.2 1210 as super 
capacitor Dx. 
In the GIC implementation of the super capacitor Dx = xx RC 2 . So the intermediate 

implementation is:  

 
 
We now have to provide a DC path across the 20 nF capacitors so that the DC gain is held close 
to 50/(50+50)=1/2. Then we need to derive the GIC circuit to realize Dx element.  

If Ra and Rb  are the elements, we can design according to 
16660

5.0
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R
. Let Ra=1 MΩ, 

then Rb=1.0166 MΩ 
 
 For the GIC circuit to realize the super capacitor Dx  (text book p.216) 
 
If Rx=1 kΩ, Dx =3.2 1210  will need Cx =56.57 nF. We can let all R  in the GIC circuit to be =1 kΩ. 
 
This completes the paper design. The overall system will appear as  shown. 
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