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Introduction

 General block diagram

 An important point is the harmonic content of the obtained 

sinusoidal voltage



Main different types

 What is varied

 VVVF: variable voltage and frequency 

 e.g. motors (to adjust the motor's rotation speed)

 CVVF: variable frequency only 

 e.g. fluorescent lights (to suppress flickering)

 CVCF: constant voltage and frequency 

 e.g. UPS (uninterruptible power supply)

 PWM

 bipolar

 unipolar



An example: 

brushless motor 

control

 The sum of two 

magnetic fields (red and 

blue) generated by the 

coils (excited by 120 deg 

delayed sines) is a 

rotating magnetic field 

(green) 



An example [Spectrum, Sept. 2023]: 1 MW motor control

 This motor 

has a very 

special 

application: 

commercial 

airliners



Without PWM

Very poor harmonic performance



Bipolar PWM

Name bipolar is given 

as voltage switches in 

both directions 

throughout the cycle



Unipolar PWM

Name unipolar is given 

as voltage applied to the 

load remain positive 

during positive cycle and 

negative during negative 

cycle. 

Better harmonic 

performance and lower 

switching losses wrt 

bipolar


