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A Bode plot is a graph of the transfer function H(jw) of a linear
time-invariant system versus frequency. Bode diagam consists of two
separate plots. One shows how the amplitude |H(jw)| of H(jw) varies with
frequency, and the other shows how the phase angle ZH(jw) of |H(jw)|
varies with frequency.

The amplitude of H(jw) in terms of a logarithmic value: the decibel (dB).

20 logyg |H(jw)|
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Decibel (dB)

When referring to measurements of power quantities, a ratio can be
expressed as a level in decibels by evaluating ten times the base-10
logarithm of the ratio of the measured quantity to reference value.

P
L, =10log(—=
When referring to measurements of voltage or current ;

L, = 20|og(v—‘;)

(power is typically proportional to the square of voltage or current) Ref:
Wikipedia.
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Straight-Line Bode diagram Plots

A transfer function

_ k(S — s01)(s — 502)-..(5 — Som)

Q(s) (s — sp1)(s — 5p2)-.-(5 — Spn)
20 IOglO |H(jW)| =20 IOglo |k| + Z 20 |0g10 |JW o 50i|

=1

n
— ) 20logyq [jiw — spi
i=1

and phase

LH(jw) = Zk+ Y Z(jw —s0)) — Y Z(iw — spi)
i=1 i=1
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Straight-Line Bode diagram Plots

o for s/
o the amplitude is a straight line with a slope of 20/ dB/decade.
e the phase angle is 90/°.
e the amplitude is 0 dB wher w = 1.

H(s) =s, H(s) = 1 and H(s) = k

Bode Diagram
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Straight-Line Bode diagram Plots

= S+p ve p € R.

o |H(jw)| =~ 0 for w < |p|.

o |H(jw)| is a straight line having a slope of —20 dB/decade for w > |p|.
o /H(jw) =~ 0° for w < 0.1|p|.

o LH(jw)~ —90° for w > 10|p|.

o —45° /decade where 0.1|p| < w < 10|p|

H(s) = 21 755+ org (H1 = t£([1 1,1 11); bode(H1))

Bode Diagram
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Straight-Line Bode diagram Plots

o His)=*t2vepeR
o |[H(jw)| =~ 0 for w < |z|.
o |H(jw)| is a straight line having a slope of 20 dB/decade for w > |z|.
o /H(jw) =~ 0° for w < 0.1|p|.
o ZH(jw) ~ 90° for w > 10|p|.
o 45°/decade where 0.1|p| < w < 10|p|.

H(s) = =H, H(s) = =2 and H(s) = =2

Bode Diagram
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Straight-Line Bode diagram Plots

o H(s) = stasth

|H(jw)| = 0 for w < wyp.

o |H(jw)| is a straight line having a slope of 40 dB/decade for w > wy.
o /H(jw) =~ 0° for w < 0.1|p|.

o /H(jw) =~ 180° for w > 10|p|.

o 90°/decade where 0.1|p| < w < 10|p|.

H(S) _ 52+is+41 H(S) _ 52+2£s+41 H(S) _ s2+0415+4

Bode Diagram
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Straight-Line Bode diagram Plots

o H(s)= giaers -

o |[H(jw)| = 0 for w < wyp.

o |H(jw)| is a straight line having a slope of —40 dB/decade for w > wy.
o ZH(jw) =~ 0° for w < 0.1|p|.

o /H(jw)~ —180° for w > 10|p|.

o —90°/decade where 0.1|p| < w < 10|p|.

H(s) = and H(s) = ore—7 |

H(S) - s24+0.1s+4

4 4
s24-2s5+4" s24+20s+4

Bode Diagram
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Example

1000(s-+10
H(s) = (s—l—l)((s-|—100)0)

20log(10) / 20dB
w
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