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Frequency Response
Types of frequency response plots

• Polar plot (Nyquist plot): real and imaginary 
part of open-loop system.

• Bode plot: magnitude and phase of open-loop 
system (begin with this one!!).

• Nichols chart: magnitude and phase of open-
loop system in a different manner (not 
covered in the class).
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• A Bode plot is a (semilog) plot of the transfer 
function magnitude and phase angle as a function of 
frequency

• The gain magnitude is many times expressed in 
terms of decibels (dB)

dB = 20 log10 A

where A is the amplitude or gain

– a decade is defined as any 10-to-1 frequency 
range

– an octave is any 2-to-1 frequency range

20 dB/decade = 6 dB/octave



• Log scale and linear scale
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Bode Plots

• Express the transfer function in standard form

• There are four different factors:

– Constant gain term, K

– Poles or zeros at the origin, (j)±N

– Poles or zeros of the form (1+ j)

– Quadratic poles or zeros of the form 1+2(j)+(j)2
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Bode Plots Methods
:  بلوتالبودهناك طريقتان لرسم •

 OPENنأخذ دالة انتقال الدارة المفتوحة  : الاولىالطريقة •
LOOP T.F=GH الاتيةونطبق الخطوات:

.jwبSنعوض عن كل •

.dbبويقاس Lm=20logGHنحسب      •

.degreeبوتقاس  GHزاوية =Φنحسب  •

,Lmونحسب wلحيث نعطي قيم w,Lm,Φنعمل جدول بين •
Φ

باستخدام ورقة بيانية تسمى البودبلوتالخطوة الاخيرة نرسم •

•Semi log graph paperالموضحة في الشريحة اللاحقة.



Semi log graph paper



• نأخذ مثال على الطريقة الاولى : For a unity negative feedback system having loop 
transfer function:- Plot on semi log paper the complete Bode plots.
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Bode Plots Methods

ونرسم له بود GHالكل حد من حدود ناخذ: الطريقة الثانية•

.بلوت

ي الكلاونجمع كل الرسومات ونحصل على الرسم النهائي •

.للبودبلوت

.وكما موضح بالشريحة القادمة•
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A transfer function is called minimum phase when all the poles and zeros 
are LHP and non-minimum-phase when there are RHP poles or zeros. 

Minimum phase system Stable 

The gain margin (GM) is the distance on the bode magnitude plot from the 
amplitude at the phase crossover frequency up to the 0 dB point.  GM=-(dB of 
GH measured at the phase crossover frequency)

The phase margin (PM) is the distance from -180 up to the phase at the gain 
crossover frequency.  PM=180+phase of GH measured at the gain crossover 
frequency

Relative stability 
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Gain crossover frequency:    
g

phase crossover frequency:    
p

P.M.>0

G.M.>0

Stable system
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Gain and Phase Margin 
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THANKS


