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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 
 
50Ωk/50=20 nF, 13.88 mH13.88 m/k =13.88 kΩ, and 3.2 µF3.2µk =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
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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. 





_





iV

 
  

 
Active R
 

The serie
will have
OP-AMP
  



_
OA

RC implemen

es L,R branc
e to be simul
P, R and C el

M1

ntation by OP





iV

50

hes will be s
lated by an id
lements. 

13.88  k

Dx

(Schematic

PERATIONA


13.8

3.2

simulated by
deal integrat

20 nF

2.78 k

of the Dx  e
 

AL SIMULA





2V

H8 m 2

F2 u

y lossy integ
tor circuit. T

F

 
lement) 

ATION  techn

50

H2.78 m

grator circuit
The integrato


_

nique 





oV

 
s while the s

ors will be im
shunt capaci
mplemented 





oV

 

tor 
by 



Consider

by a volt

by the cir

 
The desig
=1000Ω,
 

Similarly
=50Ω, an
 

The bran
/2 RZ

r 

age TF 1T 

rcuit (text bo

gn equations
 and substitu

y, for the bra
nd assuming 

nch 
)/(1 2 RsC

1

/

Rs

R
RY




ook p.221) 

s are: (from D
uting given v

anch 
R=1000Ω, w

can 
) can be imp

 with RS

1

1

/

/

LR

L

S

. This 

DC gain equ
values of RS

we’ll get Cx2

be implem
plemented us

S =50Ω, L1 =

TF can be im

uality) Rx/R=
, L1, we can 

, by
2=2.78 nF, R

mented using
sing the circu

13.88 mH. T

mplemented

= R/RS,  and R
get Cx =13.

y substituting
Rx2 =20000Ω

g a lossless 
uit  

This branch 

d (except for

 

RS/L1=1/RxC
88 nF, Rx =2

g the values 
Ω. 

RC integrat

can be simu

r the minus s

Cx. Assuming
20000Ω 

(L5=2.78 mH

tor circuit. T

ulated 

sign) 

g R 

H, RL 

Thus,



Now, usin

we can de
 

 

 

ng  the sequen

erive the leap

nce shown be

p‐frog structu

R

1000

elow (text bo

re as below


_

OA

2C

F2.3

ok p.219),  

 

F

 

 

 


