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A Single-Phase Embedded Z-Source DC-AC Inverter by Asymmetric
Voltage Control

Seung-Yeol Oh1, Se-Jin Kim2, Young-Gook JungT, and Young-Cheol Lim?

Abstract - In case of the conventional DC-AC inverter using two DC-DC converters with unipolar output
capacitor voltages, for generating the AC output voltage, the output capacitor voltages of its each DC-DC
converter must be higher than the DC input voltage. To solve this problem, this paper proposes a single-phase
DC-AC inverter using two embedded Z-source converters with bipolar output capacitor voltages. The proposed
inverter is composed of two embedded Z-source converters with common DC source and output AC load. The
AC output voltage is obtained by the difference of the output capacitor voltages of each converter. Though the
output capacitor voltage of converter is relatively low compared to the conventional method, it can be obtained
the same AC output voltage. Moreover, by controlling asymmetrically the output capacitor voltage, the AC
output voltage of the proposed system is higher than the DC input voltage. To verify the validity of the
proposed system, a DSP(TMS320F28335) based single-phase embedded Z-source DC-AC inverter was made
and the PSIM simulation was performed under the condition of the DC source 38V. As controlled symmetrically
and asymmetrically the output capacitor voltages of each converter, the proposed inverter could produce the AC
output voltage with sinusoidal waveform. Particularly, in case of asymmetric control, a higher AC output

voltage was obtained. Finally, the

efficiency of the proposed system was measured as 9% and 97%

respectively in case of symmetric and asymmetric control.

Keywords: embedded Z-source DC-AC inverter, embedded Z-source converter, symmetric voltage control,
asymmetric voltage control. output capacitor voltage, voltage gain, duty ratio
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Table 1 Experiment and simulation parameters

Output Power 500W
Input DC voltage (Vi) 38V
Output AC voltage (v,) 53Virws ~85Vrus/60Hz
Switching frequency (fsw) 20kHz
Inductor (Lai, Las, Lgi, Lg2) 1,000uH/10A
Capacitor é(]‘;:\)l, Cg1, Caz, L0uF/250V
Ac load (R,) 1002, 509
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Table 2 Experimental comparison of the proposed
system according to the symmetric and

asymmetric output control

Symmetrical | Asymmetrical
output control |output control
Output voltage of inverter
53Vrms 80Vrms
(vro)
Maximum voltage of
positive half-cycle of 3BV 3BV
converter(veas Vep?)
Minimum voltage of
negative half-cycle of -8V -6V
converter (vous Ves?)
Input t of invert
nput current of inverter 076A L77A
(Z7)
Output current of inverter
. 0.53Arms 0.80Arms
(iro)
Efficiency (1) 97.1% 95.1%
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