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Enhanced Voltage Gain Single-Phase Current-Fed qZ-Source Inverter

Hyun-Hak Shin', Hon-Nyong

ChaT, and Heung-Geun Kim?

Abstract - This paper proposes a performance improvement of existing single-phase current-fed gZ-Source

inverter. Voltage gain of the traditional voltage—fed full-
mverter 1s only equal to or smaller than input voltage.

bridge inverter and single—phase current-fed qZ-source
The proposed inverter can obtain twice higher voltage

gain than the single—phase current—fed qZ-Source inverter by adding an extra switch and a capacitor in the
circuit. In addition, the proposed inverter shares the common ground between dc input and ac output voltage.
Therefore, the proposed inverter can eliminate the possible ground leakage current problem when it is used for
grid-tied photovoltaic inverter system. A 120 W prototype inverter is built and tested to verify performances of

the proposed inverter.

Keywords: buck-boost, full-bridge inverter, single-phase gZ-source inverter, voltage gain
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Fig. 1 Conventional single-phase FB inverter
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Fig. 2 Conventional single-phase buck-boost

inverter
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(b) Voltage gain
Fig. 3 Single-phase current-fed qZ-Source inverter
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Fig. 4 Gate signal generation of the single-phase
current-fed qZ-Source inverter
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Fig. 5 Proposed improved single-phase current-fed
qZ-Source inverter
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Table 1 Electrical specifications of the proposed

inverter
Output power 120 [ W]
Input voltage range 80-140 [ Vdc]
Output voltage 110 [ Virms]
Switching frequency 20 [kHz]
Switching device 47N60CFD
inductor L, 500 [pH]
L, 00 [pH]
G 00 [pF)
_ C, 88 [uF]
Capacitor
03 50 [uF]
C, 136 [pF]
1
% 8 ARbE QIMEIS] PWM AE S YERH
=3
5 A¥gZut
HoERoA AlRbe 32 Aes AFs] S
120 W2 S

AAlES Akl 2SSkl £ 1
o Aotsk o HJELJ ;<47]zqo] AFor ]E} 1
Vrms/60Hz= 31
sl A %:l?é% 3 3}9} :

a9 9% M=20]3 9PALL 81V A W FHA
Ve, Vo, vajq.ﬁi.o_ e o
e 108V 9

Zi
ol
ol
. 32
&‘
9
it
2l of
L
o
N
)
rE
ol
Ol
ri
s
>

o 12

2 O o

carrier

Fig. 8 Gate signal generation of the proposed inverter
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Fig. 10  Experimental waveforms of Vo, Vg, Vg, and

output voltage of the proposed inverter when
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Experimental waveforms of Ve, Vg, Vg and

output voltage of the proposed inverter when
M=12 v, =136V
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