e w0 & M

W43k 5 Vol. 43 No. 5
2022 4E 5 H Chinese Journal of Scientific Instrument May 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2108359

Buck ZHraF S BB N IR EHE PLE &= H R BE

B, FRE

(e Db K2 5 B dbt 100124)

T E N TR Buck B3 B AFHLEER 1 m R S BOIR S PR B TR T RHE ST r A ] Buck B R 1 2 A
PEREA BT, B T —Fh ek i35 FH T e Sam i 2/ 14 82 Tl A A B W A PLIR A F IR Mg . 2R e JE AN IR HE R 52
ARSI G AR 2 B SR FH P 2 A A A i g Foh AR 28 T 00 B PL il 4, f 8 R sh 745 T 00 AR i S i e = s el
MR g | 0 5 G0 — M I 14 - 247 R TR A S B Al A A v R, TR T S T AT S A PT st S T AR s i 4%
ARFS SehAAMEREMTE . U EMCIEE SRR, M L5 G0 T2 L S 45, A% SR W 20 285 i Rz B [ 46 6 249 65% , HiL e 3k % ik
/N35% LA E,

K4BIA : Buck st ; Sl A B T AR
RESES. TM46 TH39 MEERIRES: A ERREZRSEKRE, 470.40

Hybrid control strategy with sliding mode and PI controller for
Buck converter considering conduction mode

Cui Nan,Xu Jiaqun

(Faculty of Information Technology, Beijing University of Technology, Betjing 100124, China)

Abstract: To meet the demand for fast conversion of Buck converter from standby or light load to large load state, based on the dynamic
performance of the Buck converter with the traditional average current control method, the improved hybrid control strategy with sliding
mode controller and PI controller suitable for DCM/CCM process is proposed. According to the system state and conduction mode, the PI
controller or the sliding mode controller is utilized in the voltage outer loop. In addition, the PI controller is used in the steady-state
condition, which is then converted to the sliding mode controller according to the conduction mode in the dynamic condition of the load
increase. Furthermore, the accurate judgment of the conduction mode is realized by the unified corrected average inductance current.
Thus, the proposed hybrid control strategy can effectively combine the steady-state and dynamic performance advantages of PI control and
sliding mode control. The simulation and experimental results show that, compared with that of the traditional average current control,
the dynamic response time of this strategy is reduced by about 65% and the voltage drop is reduced by more than 35%.
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