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Three-Level Zeta Converter using a Coupled Inductor

Seung-Jae Leew, Min-Kwon Yang', Jun Heow, and Woo-Young Choi™

Abstract

Conventional two-level Zeta converters have drawbacks, such as high voltage stresses and high current
ripples. To address these problems, a three-level Zeta converter that uses a couple inductor is proposed in this
study. The proposed converter utilizes the three-level power switching circuit to reduce the voltage stresses
and inductor current ripples. Compared with the conventional converter, the proposed converter can improve
power efficiency and power density. A 500 W prototype circuit is used to verify the operation and performance

of the proposed converter via experimental results.
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Fig. 1. Circuit diagram of the two-level Zeta converter.
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Fig. 2. Circuit diagram of the three-level Zeta converter.
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Fig. 3. Circuit diagram of the three-level Zeta converter
using a coupled inductor.
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Fig. 4. Circuit diagram of the coupled inductor: (a)

simplified circuit, (b) T-type equivalent circuit.
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Fig. 5. Circuit diagram of the three-level Zeta converter operation according to the switches state: (a) Mode 1, (b) Mode

2, (c) Mode 3, (d) Mode 4.
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Fig. 7. Simulation waveforms of the two-level
converter for 500 [W]: (a) D = 04, (b) D = 06.
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TABLE 1
ELECTRICAL SPECIFICATION OF THE SYSTEM
Electrical specification Value
Input voltage V; 200 [V]
Output voltage V, 133 [V1, 300 [V]
Switching frequency fi 50 [kHz]
Output power P, 500 [W]

TABLE 2
MAIN COMPONENT PARAMETERS

Conventional converter

Component Parameter
Input inductor L; 1 [mH]
Bypass capacitor C; 22 [uF]
Output inductor L. 1 [mH]
Input, output capacitor G, C, 440 [uF]

Switch S; 11IN80C3 (800V/11A)
Diode D; FES8JT (600V/8A)
Proposed converter
Component Parameter
Coupled inductor L;, L. 1 [mH]
Bypass capacitor C;, C> 22 [uF]
Input capacitor G, G 220 [uF]
Output capacitor C, 440 [uF]

Switch S;, S»
Diode D], Dg

FQA30N40 (400V/30A)
FES8JT (600V/8A)
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