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(Characteristics of Output Voltage and Input Current of Quasi Z—Source Converter with a
Diode—Capacitor Output Filter)
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Abstract

This paper proposes a quasi Z-source converter(QZSC) with a diode-capacitor output filter to
improve the output DC voltage boost ability. The proposed converter has the same quasi Z-source
network topology compared with the conventional converter. But the proposed method is adopted a
diode—capacitor filter as its output filter, since the conventional method is used an inductor—capacitor
as its output filter. Under the condition of the same input-output DC voltage, the proposed method has
more lower shoot-through duty ratio than the conventional method. Also, because the proposed
converter has same voltage boost factor under lower shoot-through duty ratio compared with the
conventional converter, the proposed converter can be operated with the lower capacitor voltage of
Z-source network and the lower input current. To confirm the validity of the proposed method, PSIM
simulation and a DSP based experiment were performed to acquire the output DC voltage 120[V] under
the input DC voltage 80[V]. And the capacitor voltage and inductor current in Z-source network, the
output voltage of each converter were compared and discussed.

Key Words : Quasi Z-source Converter(QZSC), Diode-Capagcitor Output Filter,
Inductor-Capacitor Output Filter, Voltage Boost Ability, Shoot-Through Duty Ratio,
Capacitor Voltage, Output Voltage, Input Current
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V.G, V.G,
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(0] (0}
. . . V,G, DT A~
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i
.. . . V,G, DT A~
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i
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DTyR, DT R,
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DT, . .
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Table 3. Comparison of the passive elements of
the each converter

Conventional | The proposed
converter converter
7- L;, Ly 0.556[mH] 0.310[mH]
impedance network | ¢, C, 25.0[uF] 20.0[uF]

L 0.833[mH] | No application
Output filter
C 17.0[uF] 11.0[uF]
Duty ratio (D) 0.25 0.167
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Table 4. System Parameters

Vi 80[V]
Z-impedance Ly, Ly 3.0[mH]
network Cy, C2 220[uF]
fsw 15[kHz]

Ro 100[<]
L; 3.0lmH]

Output filter

Ct 10[uF]
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Table 5. The calculated voltage and current of

each converter
Conventional The proposed
converter converter
Va / Vi 1.500(120[V]) 1.250(100[VD
Ve / Vi 0.500(40[VD) 0.250(20[V1D)
Vo / Vi [1.500(VgorL=120[V]) | 1.500(Vrop=120[V])
I 1.800[A] 1.800[A]
It Max 2.133[A] 1.985[A]
It Min 1.467[A] 1.615[A]
Iror, Irop 1.200[A] 1.200[A]
I f-Max 1.533[A] No application
Lt t-Min 0.867[A] No application
Issh-Max 3.400[A] 3.970[A]

[ 242
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