
Space Vector PWM 
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 Each power switch can be on or off 
 On = 1    off = 0 

 
q1 = 1    q4 = 1  

  
q4 = 1 - q1 

 
 q5 = 1 - q2 
 
 q6 = 1 - q3 
 
 
 

state voltage q1 q2 q3 q4 ( 1q ) q5 ( 2q ) q6 ( 3q ) 
1 V1 1 0 0 0 1 1 
2 V2 1 1 0 0 0 1 
3 V3 0 1 0 1 0 1 
4 V4 0 1 1 1 0 0 
5 V5 0 0 1 1 1 0 
6 V6 1 0 1 0 1 0 
7 V7 1 1 1 0 0 0 
8 V8 0 0 0 1 1 1 
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onVVV += 101  

 
onVVV += 202  

 
onVVV += 303  

 
when q1 = conducts = 1 
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when q4 = conducts = 1 
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write it in terms of peak line-to-line voltage: 
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where 11 3~ VV = = peak line-to-line voltage 
 
 
 
d-q Transformation 
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     Conservative transformation or power invariant 
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 q1 q2 q3  
 

V1 1 0 0 EVref 3
2=  

V2 1 1 0 
26

EjEVref +=  

V3 0 1 0 
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V4 0 1 1 EVref 3
2−=  

V5 0 0 1 
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Vref rotates with ωs.  
α = ωs t 
 
6 switches x 60o = 
360o

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sector Switching sequence 
I 8, 1,2, 7, 2, 1, 8 
II 8, 3, 2, 7, 2, 3, 8 
III 8, 3, 4, 7, 4, 3, 8 
IV 8, 4, 5, 7, 5, 4, 8 
V 8, 5, 6, 7, 6, 5, 8 
VI 8, 1, 6, 7, 6, 1, 8 

 
Note: One power switch is switching with each change of state. 
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T0/2T2T1T0/2

V7V2V1V8

Ts = 1/f 
 
 
 
 
 
Select T0, T1, and T2, s.t. the change in load current from the fundamental component is 
minimized. 
 
 
Assume a simple machine, 
 Lσ 
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t1: beginning time of a switching state 
t2: end time of a switching state 
refV : voltage phasor of SVPWM 

refV : reference voltage phasor 
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to make 0=∆I , then 
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Recall  
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 Vref(2)T2 is parallel 
with Vref(2) 
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T1 and T2 can be computed as 
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“a” : depth of modulation or index of modulation 
 

)( 210 TTTT s +−=  
 
 
 The phase of requested voltage vector identifies two nonzero voltage vectors 

 
 The requested voltage vector can be synthesized by using fractions of the two 

nearest voltage vectors, which amounts to applying these two vectors one at a 
time, for a fraction of the switching period. The nearest zero voltage vector to the 
two voltage vectors is applied for the remaining switching period. 

 
Say,  

1. Apply V0 for T0/2 
2. Apply Vref1 for T1 
3. Apply Vref2 for T2 
4. Apply V0 for T0/2 
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