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Analysis assuming Fictitious Filters

• Small fictitious filters eliminate the switching-
frequency related ripple
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DC-Side Current

• Bi-Polar Voltage switching
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Output Waveforms: 
Uni-polar Voltage 

Switching

• Harmonic 
components around 
the switching 
frequency are absent
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Sinusoidal Synthesis by Voltage Shift

• Phase shift allows voltage cancellation to 
synthesize a 1-Phase sinusoidal output
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Single-Phase Inverter

• Analysis at the fundamental frequency



1-6Copyright © 2003 
by John Wiley & Sons, Inc.

Square-Wave and PWM Operation

• PWM results in much smaller ripple current
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Three-Phase Inverter

• Three inverter legs; capacitor mid-point is 
fictitious 
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Three-
Phase 
PWM 

Waveforms
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Three-Phase Inverter: Square-Wave Mode

• Harmonics are of the fundamental frequency
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Programmed Harmonic Elimination

• Angles based on the desired output
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Three-Phase Inverter: Fundamental 
Frequency

• Analysis at the fundamental frequency can be 
done using phasors
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Square-Wave and PWM Operation

• PWM results in much smaller ripple current
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Effect of Blanking 
Time

• Results in 
nonlinearity
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Effect of Blanking Time

• Voltage jump when the current reverses direction 
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Effect of Blanking Time

• Effect on the output voltage
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Tolerance-Band Current Control

• Results in a variable frequency operation
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Transition from Inverter to Rectifier Mode

• Can analyze based on the fundamental-
frequency components


