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Design of Vector Control Module for AC Motor Using FPGA
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ABSTRACT

This paper describes a design of a vector control
module for AC motor using high density FPGA. In
the proposed vector controller, the vector control
blocks including inverse dq transform, space vector
PWM and quadrature encoder pulse module are
implemented in a FPGA using a VHDL. The
simulation results are provided to show the validity of
the proposed vector control module.

.M &

{2 50 7% 47171 2 AsE) 7 "AE7)7t
da] AIREEN Y A E 98 WE Alojrt duky
o2 o]gHa gl

WE Aol dueEe Yuwtx o7 4 DSP Ex vl
O|AREBZMME Tl AZEYo|Hor FEHED oA
HHAQ 22X EJS 7|k HE Ao 7|HE 71 At T8
712+8 8 FslEE 34T A" Z2AA7E dast

oed BHe WE Ao YnYZS H=doz T4

=

| W2s FPGA 247F EA5 3 3lo] H3t
3 diale] 23 HE duFgFS Ft=dojFezr ol
7bssith. mEbA £ = die 22 E FPGAS | &3}
o AC AE7]¢ W Aol EE5S st=sojzoz A7
&k Aoty Mg Aol XE-S Hardware Description
Language(HDL)S! VHDLS o]&3to] ZHdsision, o
B Ao 2ES TAIE st=dd 252 747 5¥3
o2 RE3 g aEn Atd HE Ao REL
Aol A1 ALTERAAMS] Stratix 15108 F3 #35

3kt
2. YigHo 2=

21 AC M&7| YEHNO 2Ee 74

2 =TdA Ag AC HEF719 ¥HE Ao
5L 1% 18 Zon, #HY A& 77 9
3 HE WS BE, Space Vector PWM 24 2 &,
Azhsk AlAbS 913 Sine Lock-up table(LUT),
agx HAE7IY dz=g AEE AHsr] g
Quadrature Encoder Pulse (QEP) = Eo°] 1Y%
FPGA°| &€t

_ AC Moor
SUPWM > Volage —>/\\
Generalor ~ | Source > }
module ; Invener >
Encade
i QEP t
i
N - &
. 2 T-ans < Am
I
ALTERA
Stratix 1510

J8 1 AC MES7| YE| Mo 28 74
Fig. 1 Configuration of AC motor vector control module
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Fig. 4 Space Vector PWM module block diagram
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Fig. 5 QEP module block diagram
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Fig. 6 Configuration of Simulation Circuit
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Fig. 7 Simulation Results
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