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Design of a Time-Multiplexed Soft-Start Circuit with ACOT Modules

CHENG Tiedong” ,PAN Xin,FU Peng, XIONG Zikang
(School of Electrical Engineering and Automation, Jiangxi University of Science and Technology , Ganzhou Jiangxi 341000, China)

Abstract: A sofi-start circuit time-multiplexing with an adaptive constant on-timer ( ACOT ) module for portable devices is proposed to
prevent massive inrush current and overshoot voltage during the start-up period of the converter. The soft-start circuit realizes the soft-
start function without off-chip capacitors , large on-chip capacitors or additional resistors, by multiplexing with the ACOT module , minimi-
zing the implementation area,saving the cost and reducing the power consumption. In addition, multiplexing reduces the number of digit-
al to analog converter( DAC) bits required for soft-start circuits,, which facilitates chip design. It is applied to a Buck type DC-DC con-
verter with ACOT control mode. The simulation results show that the output voltage of the DC~DC converter rises smoothly and the in-
ductor current is effectively limited during the startup period with an output capacitance of 22 wF,under eigher light or heavy loads. The
startup time is controlled to be 256 ws,and then the soft-start circuit automatically and smoothly transits to the ACOT module.
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