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Solving the commutation problem of single-phase PWM AC-AC converter
using basic switching cell

Hyunhak Shin, Honnyong Cha, Heung Geun Kim
Kyungpook National University

ABSTRACT

This paper presents novel single phase PWM AC AC
converters that can solve commutation problem in
single phase direct AC AC converter without sensing input
voltage polarity. By using the basic switching cell concept
and coupled inductor, the proposed converter can be short
and open circuit without damping switching devices. A 120
W prototype is built and tested to verify performance of the
proposed converter.
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Fig. 1 Proposed PWM AC-AC converter using switching cel |

(a)Buck type

29138, 8,9k Sy, SyAkelel A Q1YY CL,, CLy7}
o7k ASAE €, G 294 S, S, S5, 57|
9= 9 o 4% 28 BEol Fih T3 ¥ AN 3
20 714 QEEzd] S QY SvjolaE AT 2y
AW E R 264 Dok a8 2= For3k AvlE e AolE
NEARE eIk F Aol AE vay vt 180° 914
A8 AT o, 5 Blistel AolE AEE AU

(51,54 )T

+
(5.5
T

(SZ,S3)ian
r

Mode 1iMode 2:Mode 3iMode 4

Fig. 2 Gate signal generation of the proposed AC-AC
conver ter
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Fig. 3 Operation of the proposed AC-AC converter
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Fig. 4 Experimental waveforms of input, output voltage

input current and switch voltage
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Fig. 5 Experimental waveforms of switch, capacitor voltage

coupled inductor and input curret
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