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Hybrid Compensation Scheme Based on Buck Converter with
Variable Output Capacitance
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2. Inmicro Technology Co., Ltd., Xiamen 361000, China)

Abstract: A hybrid compensation scheme based on variable output capacitance is proposed to improve the start-up
speed and anti-load impact capability of a non-ideal peak current mode (PCM) Buck converter, under which the loop
stability and dynamic response performance are ensured while realizing the synchronous switching of output
capacitance and loop compensation parameters. A complete small-signal model of the non-ideal PCM Buck converter is
established, the open-loop transfer function of the system is analyzed to obtain the influence of different output
capacitance parameters on the compensation network, and the design of reasonable loop compensation is carried out.
Simulation results show that the compensated system can maintain the crossing frequency around 10 kHz (1/20 fsw)
and the phase margin around 70° under a variety of conditions. Moreover, a synchronous switching circuit of output
capacitance and compensation parameters is designed. Finally, a 15 W experimental prototype was built, and
experimental results further verified the feasibility of the proposed scheme.
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Fig. 12 Transient response waveforms under single and
hybrid compensation schemes
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Tab. 2 Dynamic performance parameters

. i R T S LR
WA PN
i of /mv ST /s
- 0.1-3.0 332 245
BARM
3.0~0.1 288 566
‘ 0130 202 190
R M
3.0~0.1 178 426
0.1~3.0 130 —
AU
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Fig. 13 Thermal image of prototype under full load
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