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Bode diagram

Gain Margin

The greater the Gain Margin (GM), the greater the stability of the system. The gain margin 

refers to the amount of gain, which can be increased or decreased without making the 

system unstable. It is usually expressed as a magnitude in dB.

We can usually read the gain margin directly from the Bode plot (as shown in the diagram 

above). This is done by calculating the vertical distance between the magnitude curve (on the 

Bode magnitude plot) and the x-axis at the frequency where the Bode phase plot = 180°. This 

point is known as the phase crossover frequency.

https://www.electrical4u.com/bode-plot-gain-margin-phase

The Bode diagrams used in the analysis of continuous-time systems are not very practical when used directly in the z-

plane. 

This is because of the e jωT term present in the sampled data system transfer functions when the frequency response is to 

be obtained.
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The greater the Phase Margin (PM), the greater will be the stability of the system. The phase margin 

refers to the amount of phase, which can be increased or decreased without making the system 

unstable. It is usually expressed as a phase in degrees.

We can usually read the phase margin directly from the Bode plot (as shown in the diagram above). 

This is done by calculating the vertical distance between the phase curve (on the Bode phase plot) 

and the x-axis at the frequency where the Bode magnitude plot = 0 dB. This point is known as the 

gain crossover frequency.

https://www.electrical4u.com/bode-plot-gain-margin-phase-

margin/
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Bode diagram

• Bode Stability Criterion

• Stability conditions are given below:

1.For a Stable System: Both the margins should be positive or phase 
margin should be greater than the gain margin.

2.For Marginal Stable System: Both the margins should be zero or 
phase margin should be equal to the gain margin.

3.For Unstable System: If any of them is negative or phase margin
should be less than the gain margin.
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• It is possible to draw the Bode diagrams of sampled data systems by transforming the system into 
the w-plane by making the substitution:
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