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( Improving the Light-Load Efficiency of a LDO-Embedded DC-DC
Buck Converter Using a Size Control Method of the Power—Transistor )
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Abstract

In this paper, we propose a method of improving the light-load efficiency of DC-DC buck converter using 4bit
SAR-ADC (Successive Approximation ADC) for a LDO or a power transistor size selection technique. The proposed
circuit selects power transistor sizes depending on load current so that improves the light-load efficiency of the DC-DC
buck converter. For this, we select the power transistor size with a cross point of the switching loss and the conduction
loss. Also, when the IC operates in standby mode or sleep mode, a LDO mode is selected for improving the efficiency.
The proposed circuit selects power transistor sizes(X1, X2, X4, X8) with 4 bits and its efficiency is higher about the
maximum of 25% at the light-load than that of a single transistor size . Input voltage and output voltage are 5V and
3.3V for maximum load currents of 500mA.
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Fig. 1. Inductor current at (a) the heavy load, (b) the

light load.
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