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Existence of periodic solutions for

closed-loop sawtooth-featured PWM DC-DC buck converters
) FAN Qi-fu, SHI Song-jiao
(Institute for Automation Research, Shanghai Jiao Tong University , Shanghai 200030, China)

Abstract: The existence of periodic solutions for closed-loop PWM DC-DC buck converter was studied by means of the
equations of periods. A sufficient condition of the existence of its periodic solutions with only one switching within a period was
derived. The result given was helpful for the design of controller and selection of parameters of the carrier signal with sawtooth
charactenistic in the closed-loop PWM DC-DC buck converter.
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Fig. 1 A general pulse-modulated system
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Fig. 2 The equivalent block diagram of closed-loop
DC-DC buck converter

2 —R Bk RA S 7 Gt B9 3 iR (Description of

general pulse-modulated systems)
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2.1 RAEREHENRERBSEMHEFERR(De-
scription of pulse-width modulator (PWM) with
sawtooth characteristics)
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He, a, po AEE,H e > 0.

2.2 ELSLYEES (CLP) + BXEE B % (PWM) B
4 iR (Description of continuous linear part and
pulse-width modulator)
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1Y 77 75 1 (Existence of periodic solution
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(Model of PWM DC-DC buck converter)
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Fig. 3 A schematic diagram of closed-loop
DC-DC buck converter
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