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Short Abstract

The important features of LED (Light Emited Diode) drivers are low current ripple on the output side, high power factor on the ac side and to extent
possible avoid using electrolytic capacitors In order to solve this problem, in this paper, an integrated non-isolated LED driver consisting of three
stages is proposed, which is composed of three dc-dc converters. The proposed integrated driver has only one active power switch. Therefore, the
volume and complexity of the structure is reduced. Additionally, the main characteristics of the proposed driver are high power factor, low current
flicker in the output and eliminating need for electrolytic capacitor. Then to show the performance of the driver based on the duty cycle variation,
the proposed driver has been analyzed step by step. Semiconductors voltage stress and voltage ripple of capacitors have been calculated, and in
order to simultaneously control the output current and the input power factor, a linear controller has been designed and used. The simulation and
the experimental results have been presented to validate the feasibility and versatility the proposed LED driver. In the provided results, the ripple
of the output current and the harmonic of the input current are within the acceptable range according to the standards, and additionally without
using electrolytic capacitor, the desired output current and high input power factor have been obtained.
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1- Short Introduction

An ideal LED driver has high power factor and pure sine wave current on the ac side, smooth LED current, high efficiency, high power density,
low cost and long lifespan. Considering the mentioned features, in this paper, a new integrated LED driver consisting of three dc-dc converters
(Buck, Buck/Boost and Buck/Boost) is put frothed. In order to regulate the output current and input power factor simultaneously a linear controller
system is designed. To the end of assessing the versatility of the proposed driver in reducing voltage and current ripple, these parameters are figured
out. Finally, the experimental results have been provided and compared with the simulation results.

2- Proposed Work and Methodology

An ideal LED driver has high power factor and pure sine wave ac current, smooth LED current, high efficiency, small size, low cost, and long
lifespan. Considering these factors, this article proposes a new integrated LED driver consisting of three dc-dc converters (buck, buck/boost, and
boost). In section 6, the proposed topology is modeled and state equations are extracted to determine the behavior of the topology. Section 7 explains
the voltage stress of the semiconductors and section 8 explains how to calculate the voltage ripple at each stage. In section 9, a linear controller is
used to control the output current and input power factor simultaneously. In section 10, practical results are compared with simulation results and
in section 11, the paper concludes with a summary.

3-  Conclusion

This paper introduces a novel LED driver composed of three integrated dc-dc converters (a boost converter and two buck/boost converters) that
achieve the following features: 1) power factor correction capability, 2) low output current ripple, 3) elimination of the electrolytic capacitor, and
4) utilization of only one power switch for all three dc-dc stages. To obtain the desired output current and high input power factor, a linear controller
is utilized for the proposed LED driver. The performance of both the proposed LED driver and the designed controller have been analyzed and
validated through simulations and experimental results. These results confirm the effectiveness and efficiency of the proposed LED driver and
controller.
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