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Design and Implementation of Matrix Converter
Based on Space Vector Modulation

Chun-Suk Yang, In-Sik Yoon, and Kyung-Seo Kim
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ABSTRACT

The matrix converter provides -sinusoidal input and output wave forms, bidirectional power flow, controllable
input power factor and a long life, compared to the VSI(Voltage Source Inverter) with diode rectification stage
at the input. However it has tasks, such as complexity of the control method, ride-through problem and low
voltage-ratio limitation, to overcome for commercializing, This paper describes the design, construction and
implementation of matrix converter based on space vector modulation technique. The implemented prototype of
matrix converter is built using the exclusive IGBT module and control circuit constituted with DSP and CPLD
and it has an input filter, overvoltage protection circuit and commutation means for overcoming practical issues.
The good results tested using an induction motor are also presented.
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Fig. 1 The block scheme of a matrix converter
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Table 1 Matrix converter switching combination
Group No. name A B C  UYap  Vpo Vo 7, Z 1, 1Vl 6, | 9,
1 - a b c Vap Ve Vg, iy ip ic RA| eg BA g,
2 - a c b~V — U —Uyu iy to ig A _9g+47r/3 |1l -4,
1 3 - b a ¢ TUs T Uu T U B iy ic Al -0, 7] —0,+2m/3
4 - b c a Ve Ve Vap to B4 ig A 0g+ 4n/3 [ Ll 0,+27/3
5 - c a b Uy Vap Vg, ip 25 4 —| V,l 09+ 27"/3 F4] 0,+47/3
6 - c b a U —Up —Uy, ¢ ip iy —| Vi —0,+2m/3 |2l —0,+47/3
+1 a b b Vap 0 Vs s iy 2/3v, 0 2/\/3iy — /6
-1 b a a —Us 0 CTE T —2/3u, 0 —2/v/3i —n/b
il +2 b Upe 0 = Uy 0 by iy 2/3, 0 2/\/3iy /2
0 -2 ¢ b b —U 0 % 0 —ig 44 —2/wy 0 -2//3i /2
1 +3 c a a Veu 0 V% Ty iy 2/3uy, 0 2/V/3iy /6
12 -3 a c c TV 0 Ve 4 —ig =2/, 0 —2/+/3iy Tn/6
13 +4 b a b —Ua U 0 ip — iy 2/3, 2m/3 2/\/3ix ~ /6
14 -4 a b a Uy — Vs 0 —ig ip 0 —2/3y, 2m/3 —2//3ig — /6
it 15 +5 c b cC T Uk U 0 0 g —ip 2/3u, 2m/3 2//3ip /2
6 -5 b ¢ b U —U 0 0 —ds i =27y 27/3 —2/+/3i5 7/2
17 +6 a c a T Va  Va 0 —ip 0 ip 2/3v, 27/3 2/\/3is /6
18 -6 c a c Ve —Us 0 ip —iy  —2/3u, 27/3 —2//3ig /6
19 +7 b b a [ ) ic  —ig 2/3y, /3 2/3ic — /6
20 -7 a a b 0 Uap Uy —lc  ic —2/3y, 4m/3 —2//3i; —/6
I 2 +8 c b 0 —Un U ie  —ie 2/3 v, 47/3 2/+/3ic /2
22 -8 b c 0 Vpe U 0 —iy lg —2/3y, 4m/3 —-2/V3ic /2
23 +9 a a ¢ 0 —Vu Uu —ic 0 ic 2/3v, 4r/3 2/+/3ic /6
2% 9 ¢ c a 0 Uy — U, g 0 —ic —2/3u, ar/3 —2//3i¢ /6
25 a a a 0 0 - -
m 26 b b b 0 0 - 0 -
27 0 c c c 0 0 - 0 -
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Fig. 2 The Sectors and vectors of voltage and current
for space vecior modulation



554 ENETES WGE #1068 H6% 20067 124
E 2 EgA #HBE2| A2F HO|E
Table 2 Switching table of matrix converter
ola Mg 0 1 2 3 4 5
Z A O | Oy | 65 | 64 | 0 | 8 | 6y |0y |0 | 6 | G5 |00 |6 | G [0 |8 16 | G {05 |65 |6 || 6|6
0 abb | cbb | aab | ccb | acc | abb | aac | aab | bee | acc | bbe | aac | baa | bee | bba | bbe | caa | baa | cca | bba | ¢bb [ caa | ccb | cca
1 aab | cch | bab | beb | aac | aab | cac | bab | bbe | aac | ¢be | cac | bba | bhe | aba | ¢be | cca | bba | aca | aba | ccb [ cca | beb | aca
2 bab | beb | baa | bee | cac [ bab | caa | baa | ebe | cac | chb | caa | aba | che | abb | chb | aca | aba | acc | abb | beb | aca | bec | acc
3 baa | bee | bba | bbe | caa |- baa | cca | bba | cbb | caa | ccb | cca { abb | chb | aab | cch | acc | abb | aac | aab | bee | acc | bbe | aac
4 bba | bbe | aba | ¢be | cca [ bba | aca | aba | cch | cca | beb | aca | aab | cch | bab | beb | aac | aab | cac | bab | bbe | aac | che | cac
5 aba | cbe | abb | cbb [ aca | aba | acc | abb | beb | aca | bee | ace | bab | beb | baa | bee | cac | bab | caa | baa | cbe | cac | ¢bb | caa
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