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Study on Alternate Double Loops LED Driver

LI Shuran ,CHEN Ming
(Solar Energy System Research Institute / Guangdong Provincial Key Laboratory of Photovoltaic
Technologies, Sun Yat-sen University, Guangzhou 510006 ,China)

Abstract; LED is a very sensitive semiconductor lighting device that needs an advantageous driver. A
new alternate double loops LED driver based on LM358 (which integrates two operational amplifiers) in
line with the characteristics of LED is proposed. The driver demonstrates excellent output characteristics
through both current and voltage control. The principle is discussed first and a Matlab simulation is con-
ducted to analyze the control scheme in its amplitude frequency and phase frequency characteristic, verif-
ying the stability of the scheme. Also its advantages and parameters calculation are discussed. The pro-
posed scheme adopts buck topology and achieves alternate double loops control through 1.M358 which can
accurately control the driver’s output voltage and current. The Simulink simulation and experiment verify
the availability and reliability of the proposed scheme.
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Fig. 1 Main circuit structure
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Fig. 2 Alternate double loops controller schematic
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Fig. 3  Block diagram of the proposed scheme
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Fig. 4 Closed loop response bode plot ( CC loop activated)
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Fig. 6 Simulink simulation of the proposed schematic
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Fig. 7 PI controller response curves
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Fig. 10 Output characteristics of the test driver
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Fig. 11 Output voltage when a certain LED is short-circuited
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