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A high efficiency boost DC-DC converter with low voltage start-up
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Abstract: In this paper, a high efficiency boost DC-DC converter with low voltage start-up is designed
based on TSMC 180 nm CMOS process. The converter mainly consists of modules such as ring oscilla-
tor, low voltage start-up circuit, error comparator, zero current detector circuit, current limiting cir-
cuit, drive circuit and pulse frequency modulation(PFM) control logic. The circuit adopts PFM mode
to achieve high efficiency under light load. Through the energy transfer characteristics of the body di-
ode, the boost converter can start at low voltage, and a zero current detector circuit is designed to
make the boost converter more efficient. The simulation results on Cadence Spectre platform show
that the start-up voltage of the boost converter is as low as 0. 8 V, the peak efficiency is 96. 5% in the
full load range, the load adjustment rate is 0. 007 %, and the linear adjustment rate is 0. 540%3.
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