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Space-Vector Pulse-Width-Modulated 
(SV-PWM) Inverters
Advantages

• Full Utilization of the DC Bus Voltage

• Applicable in Vector Control, DTC and V/f Control
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Synthesis of Stator Voltage Space Vector

0 2 / 3 4 / 3( ) ( ) ( ) ( )a j j j
s a b cv t v t e v t e v t e   


; ;a aN N b bN N c cN Nv v v v v v v v v     

0 2 / 3 4 / 3 0j j je e e   

0 2 / 3 4 / 3( )a j j j
s aN bN cNv t v e v e v e   


0 2 / 3 4 / 3( ) ( )a j j j
s d a b cv t V q e q e q e   


Figure 7-1 Switch-mode inverter.
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Basic Voltage Vectors
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Figure 7-1 Switch-mode inverter.
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0 7Figure 7-4 Waveforms in sector 1; .z z z 
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Synthesis of Voltage Vector in Sector 1
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Figure 7-3 Voltage vector in sector 1.
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Limit on the Amplitude of the Stator Voltage Space Vector

,max
,max

ˆ
(4) ( ) 3 0.707

2 2
phase d

LL d
V VV rms V  

,max
3(5) ( ) 0.612

2 2LL d dV rms V V  (sinusoidal PWM)

030
,maxŝV
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SV‐PWM versus Sine‐PWM
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Summary
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Space-Vector Pulse-Width-Modulated (SV-PWM) 
Inverters
Advantages

• Full Utilization of the DC Bus Voltage

• Applicable in Vector Control, DTC and V/f Control


