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4-Channel LED Current Balancing Scheme
Using C-Fed Hybrid Quasi—-Z-Source Converter

Daheon Hong! and Honnyong Cha™

Abstract

This study presents a novel four-channel light-emitting diode (LED) current balancing topology using a
current-fed hybrid quasi-Z-source converter. With the proposed structure, currents flowing through four LED
strings are automatically balanced owing to the charge (amp-sec) balance condition on capacitors. Thus,
automatic current balancing of the proposed driver is simple and precise. In addition, the proposed LED driver
uses only one active switch and three diodes. The operating principle and characteristics of the proposed
four-channel LED driver are analyzed in detail. To verify the operation of the proposed LED driver, a prototype

1s built and tested with different numbers of LEDs.
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Fig. 1. (a) Voltage-fed Z-source, (b) Current-fed Z-source,
(c) Current-fed quasi-Z-source.
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Fig. 2. Voltage—fed hybrid Z-source converter in [16].
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Fig. 3. 2-channel LED driver in [17].
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Fig. 4. Proposed 4-channel LED driver using current-fed
hybrid quasi-Z-source converter.
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Fig. 5. Key waveforms of the proposed converter.
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Fig. 6. Operation mode of the proposed converter. (a)

Switch ON, (b) Switch OFF.
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