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Abstract

This paper introduces the basic principle and unique advantages of interleaving technology, and
analyzes the efficacy of the two-phase interleaved boost converter in detail. In the control part of
the circuit, a PI control strategy and digital hysteresis current control strategy are respectively
adopted for the sake of comparison. Via MATLAB simulation, interleaving technology is shown to
possess a number of important advantages compared to other methods, such as high frequency
output voltage ripple with lower switching frequency, reducing current flowing through the switch
tube, reducing switching loss, decreasing output voltage ripple, and output current ripple. Com-
pared to the PI control method, the digital hysteresis current control method makes the perfor-
mance of whole circuit is improved.
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Figure 1. The two-phase interleaved boost converter
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Figure 2. Working process of two-phase interleaved boost circuit
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Figure3. Control block diagram of double closed-loop con-
trolled two-phase boost converter
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Figure 4. Control block diagram of digital hysteresis cur-
rent controlled two-phase boost converter
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Figure 5. Inductor current under hysteresis current control
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Figure 6. Two-phase interleaved boost converter simulation model
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7. A PWM IEHIES

0.8

NAAWANAWAY AWAWANAWAY AWAWANAWA
\VARRVA VooV \VARRVAE R VARRVA \VARRVA

0.5

0.4

0.9

0.8

N AWAW AWAWAWAWAW AWAWANAWAY AWAWA
VoV VoV VoV

0.5

0.4
0.02 0.0201 0.0201 0.0202 0.0202 0.0203

Figure 8. Balanced inductor current waveform
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Figure 9. Output current waveform, output voltage waveform
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Figure 10. Performance of digital hysteresis current controller under step input voltage change

[E 10. BIFIHIF

0.8

RIZHIBR M RN B EZ W T A MERE

0.1

0.6

0.4

0.2

0

-0.2

30.6

304
30.2

30

29.8

29.6
294

0.04 0.05 0.06 0.07 0.08 0.09

Figure 11. Performance of digital hysteresis current controller under step load change
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Figure 12. Performance of double closed-loop PI controller under step input voltage change
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Figure 13. Performance of double closed-loop PI controller under step load change
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