Example:

Consider this circuit and corresponding asymptotic magnitude Bode plot. The input to this circuit

is the voltage of the voltage source, v, (t). The output is the capacitor voltage v, (t). Design this
circuit to have this Bode plot.
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Solution:
Represent the circuit in the frequency domain:
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Using voltage division twice gives:
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Combining these equations gives
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The Bode plot corresponds to the network function:

K jo K jo
Y Y 200 20000
Kjo
ﬁ:kja) o<p
K jo
H(o)=~ —jaf =kp, p<w<p,
P
Jo Jo o
PP,

This equation indicates that |H(w)|=k p1 when p; < @ < p,. The Bode plot indicates that
|H(w)|=20 dB = 10 when p; < @ < p,. Consequently
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Comparing the equation for H(w) obtained from the circuit to the equation for H(w) obtained
from the Bode plot gives:
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PickL=1 H,and Ry = Rz,then Ri=R,=400Q. LetC=0.1 pFand R3=R4,then R;=Rs=
1000 Q. Finally, A=40.



Example:

Consider this circuit and corresponding asymptotic magnitude Bode plot. The input to this circuit
is the voltage of the voltage source, v, (t) The output is the voltage v, (t). Design this circuit to
have this Bode plot.
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Solution:
Represent the circuit in the frequency domain:
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Mesh equations:

Vin (@) = (@) [R + (JoL, — joM) + (= joM + jol,) +R,]
V, (@) = (@) [(- joM + joL,)+R,]

Solving yields:

V, (w) R,+jo(L,—M)

Vi (@) R+R,+jo(L+L,—2M)

Comparing to the given Bode plot yields:
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Example:
Consider this circuit and corresponding asymptotic magnitude Bode plot. The input to this circuit

is the voltage of the voltage source, v, (t). The output is the capacitor voltage v, (t). Design this
circuit to have this Bode plot.
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Solution:
From Table 13.3-2:

R, B B ~
?_k_32d8_40 R, =40(10x10%) = 400 kQ
1

1 1

= p =400 rad/s C,= =6.25 nF
C,R, " - (400)(400x10°)
1 _ z=4000rad/s = C,= L =25nF
C,R, (4000)(10x10°)
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