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Method for Visualizing Switching Patterns for a Matrix Converter
Using Instantaneous Space Vector Diagrams
Junnosuke Haruna®, Student Member, Jun-ichi Itoh™, Member

This paper discusses the characteristics of a matrix converter determined using instantaneous space vector diagrams. Since 27

switching patterns are available for the matrix converter, 27 types of output voltages and input currents can be obtained. The

instantaneous output voltages and input currents are plotted on an instantaneous output voltage diagram and an input current

diagram, respectively. Then, the switching patterns of the matrix converter are visualized. From the instantaneous space vector

diagrams, the output voltage ripple and input current ripple can be determined on the basis of the vector selected from among 27

instantaneous output voltage / input current vectors. In addition, the instantaneous space vector diagrams can be used to analyze

the switching times.

In this study, six different of control methods for the matrix converter are evaluated by using instantaneous space vector

diagrams and the total harmonic distortion of the output voltage and input current. The results lead to the conclusion that

characteristics of the matrix converter can be effectively evaluated using the instantaneous space vector diagrams.
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Fig. 1. Matrix converter.

(a) Output voltage.

(b) Input current.
Fig. 2. Instantaneous space vector diagrams of the matrix

converter.
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(a) Output voltage. (b) Input current (out of control).
Fig. 3. Instantaneous space vector diagrams of the matrix

converter (out of control).
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(a) Small ripple. (b) Large ripple.
Fig. 4. Relationship among reference vectors, selected vectors

and Instantaneous ripple.
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(a) Output voltage diagram. (b) Input current diagram.
Fig. 5. Relationship between output voltage and input current.
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vectors.

Table 1. Simulation conditions.

Input voltage (line-to-line) 200V, 50Hz
Input power factor 1.0
Output voltage (line-to-line) 150V, 37.5Hz
V/f ratio 4
RL Load 3Q, 10mH
Carrier frequency 10kHz
Commutation Ideal commutation
Simulation time step 1.0x107
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(a) Virtual AC/DC/AC method with variable carrier®.
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(e) Space vector modulation method®.
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(f) Modulation method based on switching time reduction ©.

Fig. 7. Analysis results obtained using space vector diagrams.
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Table 2. Evaluation results for the six control methods on the

basis of space vector diagrams.

Output voltage ripple (e),(f) <(c) < (d),(b) <(a)
Switching number (e),(f) <(d) <(b),(c) <(a)
Input current ripple (a) < (d) < (b),(c),(e),()
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Fig. 8. Total harmonic distortion of output voltage and input
current.
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