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Introduction to Power Electronics

Lecture #30
Monday, November 2, 2009

Introduction to converter control systems
Loop gain plots and stability
Sections 9.1-9.4
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Negative feedback:

a switching regulator system
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Regulator system small-signal block diagram
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9.3. Construction of t
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Example
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T/(1+T), Example 2
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Same example: construction 6f
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Interpretation: how the loop rejects disturbances

Below the crossover frequency: f< f.
and || 7| > 1 T

Then 1/(1+7) = 1/T, and
disturbances are reduced in

1 for I Tl >> 1

forlI Tll<< 1

magnitude by 1/ || T ||

Above the crossover frequency: f>f.
and || T <1

Then 1/(1+7T) = 1, and the
feedback loop has essentially
no effect on disturbances

Fundamentals of Power Electronics 21 Chapter 9: Controller design



Terminology: open-loop vs. closed-loop

Original transfer functions, before introduction of feedbag (“open-lo
transfer functions”):

Gus)  Gs)  Z,(5)

— e com——

Upon introduction of feedback, thesexransfer functions become
(“closed-logp transfer functons”):
1 T(s) G, (5) Z,.{$)
H(s) 1+ T(s) 1+ T(s) 1+ T(s)

The loop gain:

-
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T/(1+T), Example 2
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