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Second-order sliding-mode control of synchronous buck converter
based on sub-optimal algorithm
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(College of Electrical and Information Engineering, Northeast Petroleum University,Daqing 163318,
Heilongjiang , P.R.China)

Abstract: A second-order sliding-mode controller based on improved sub-optimal algorithm for synchronous
Buck converter is designed, and the converter can be controlled only by detecting its output voltage without
measuring the capacitance current of the converter. By introducing hysteresis to sub-optimal algorithm,the
switching frequency of the converter is limited when the output voltage is stable. In the Simulink, the
second-order sliding-mode controller is actualized by using the state machine, and the simulation test
verifies the start-up performance, the steady-state behavior and the robust against the large load
disturbance jump from 10 A to 20 A and the power disturbance jump from 5 V to 10 V. The simulation
results show that the proposed second-order sliding-mode controller retains the robustness of sliding mode
control and is superiors to first-order sliding-mode control in the aspect of resisting disturbance.
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based on suboptimal algorithm
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Table 1 Value of ouput valtage under different load conditions

#k/Q AR E/V LM AR /mV P BB ]/ ms
0.09 1.800 001 0.370 1.041
0.18 1.800 028 0.401 0.708
0.50 1.800 049 0.426 0.537
1.00 1.800 055 0.434 0.452
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Table.2 Test result under normal load

5 1 4 RAHE/V SR/ mV P FE BT H] /ms
— i B 1.800 028 0.000 61 0.60
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Fig.11 Waveform of output voltage under load disturbance experiment
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Table.3 Test result under load disturbance experiment
P 4% HMEBE/V  REEE/V IKERTE/ms
— B A 0.763 509 1.800 239 0.7
B 0.730 000 1.800 002 0.6
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Fig.13 Waveform of output voltage under source disturbance experiment
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Table 4 Test result under source disturbance experiment

2 1l 4% R i 3%/ mV S HL R /mV PR WF ]/ ms

— [ i B 0.50 0.002 069 0.030

Y = 0.25 0.000 677 0.006
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Table.5 Test result under voltage reference disturbance experiment

il REHEE/V SR/ mV o R/ ms
— B A 1.200 102 0.654 0.45
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