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Average Representation of a Switching
Power-Pole

Switching information is removed:
• Design the feedback controller
• Studying the dynamic behavior

– Much faster simulation 
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Average Representation of PWM Block:

( )( ) ˆ
c

r

v td t
V



0
sd T

sT
t

r̂V
( )cv t

t

rv

( )q t
0

1

0
sd T

sT
t

r̂V
( )cv t

t

rv

( )q t
0

1

( )cv t ^
1

r
V( )cv t ^

1

r
V

( )q t

( )rv t

( )cv t

vpv

cpv

cpi

vpi

(a)

( )q t

( )rv t

( )cv t

vpv

cpv

cpi

vpi

(a) (b)



© Copyright Ned Mohan 2010 3

Average Representation of Switching Power-Pole in CCM:
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Average dynamic representations of three dc-dc converters 
in CCM: 
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PSpice Modeling (Switching Representation):
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PSpice Modeling (Average Representation):
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Simulation Results
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Average representation of a bi-directional switching power-pole:
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Summary

• Average representation of a switching power-pole
– Developing the feedback controller
– Studying the dynamic behavior

• Much faster simulation

9


