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Output-capacitorless LDO Regulator with Fast Transient
Response

CHENG Tiedong, TAN Zehui, XU Lijun, XU Zhenxuan
(School of Electrical Engineering and Automation, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: In view of the poor tiansient response of the output-capacitorless, an output-capacitorless low dropout
(LDO) regulator with fast transient response is proposed, and the voltage overshoot and undershoot suppression circuits
are used to suppress voltage jumps, thus improving the transient response characteristics of the LDO regulator. An
improved error amplifier is designed, whose gain is larger than that of a general error amplifier in static working states.
In addition, the transient output current from the designed error amplifier can be increased when the output voltage
jumps, and the charging and discharging of the power tube can be accelerated. By using Current buffer Miller
compensation, the phase margin of the circuit is compensated with a smaller capacitive area. Simulation results show
that when the voltage range is 2.8~3.3 V, the output voltage from the circuit is 1.8 V and the maximum load current is
50 mA. When the load current jumps between 1 and 50 mA, the undershoot amplitude of output voltage is reduced by
46 mV (51%) and the response time is 1.16 us under the effect of the transient enhancement circuit. Meanwhile, the
overshoot amplitude is reduced by 29 mV (35%), and the response time is 1.18 ps.
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Tab. 1 Comparison of LDO designed in this paper with those in other references
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