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Frequency Domain Specifications

Ty iont=

* The steady state response of a system to a purely sinusoidal input is defined as the

frequency response of a system.
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Frequency Domain Specifications

Ty iont=

» Consider the transfer function of the second order closed loop control system as

~ C(s) w?
R(s) 5%+ 26w,s+ w?

T(s)

« Substitute, s=jw Iin the above equation.

w,

T(jw) =
(3) (jw)? + 26w, (jw) + w2

 Magnitude of T(jw) Is

M = |T (juw)| = :

\/(1 —u2)® + (26u)’

20
/T (jw) = —tan™! ( HE)

1—u

Phase of T(Jw) Is
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Resonant Frequency ‘ e

Ty iont=

* |t is the frequency at which the magnitude of the frequency response has peak
value for the first time. It is denoted by w, At w=w, the first derivate of the

magnitude of T(jw) Is zero.

— =3 [(1 —u2)? + (20u) } [2/(1 — u?) (—2u) + 2 (26u) (26)]
U
Substitute, u = wu,. and % == () in the above equation.

u, = \/1— 252

W, =mﬂ\/1—252
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Resonant Peak

Ty iont=

» Itis the peak (maximum) value of the magnitude of T(jw). It is denoted by M..
* At u=u, the Magnitude of T(jw) IS —

1
M, = —

V(1 —u2)® + (26u,)’

Substitute, u, = v"'l — 254 and 1 — u,ﬂ. — 252 in the above eqguation.

1
M, =
\/ (262)? + (261 — 282)°
1
= M. =
25y/1 — 02
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Bandwidth

Ty iont=

@:

It Is the range of frequencies over which, the magnitude of T(jw) drops to 70.7%

from its zero frequency value.

At 3-dB frequency, the magnitude of T(jw) will be 70.7% of magnitude of T(jw)
at w=0.

i.e., at w=w, M=0.707(1)=1/~2

=:=-m1,=mﬂ\/1—262+\/[2—462—|—464]
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