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Abstract: In order to solve the problem of complex operation mode and difficult parameter design
of the interleaved-control double-input Buck converter due to the difference of the two input
voltages, three cases of the two input voltages of the converter are analyzed and discussed.
Mathematical models of critical load, inductance current and output ripple voltage of the
converter operating in continuous conduction mode (CCM) and discontinuous conduction mode
(DCM) are established. It is found that the critical load of the converter increases as the
difference between the two input voltages decreases, and the inductor current ripple and output
ripple voltages decrease as the voltage difference between the two input voltages decreases. When
the two input voltages are equal, the critical load of the converter reaches the maximum, and the
inductor current ripple and output ripple voltages reach the minimum. Finally, an experimental
platform for double-input Buck converter is built, and three groups of different input voltages are
given for experimental study. The experimental results verify the correctness of the operation

mode of the converter and the mathematical models of the output ripple voltage. The research
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results provide a theoretical basis for the parameter optimization design of the double-input Buck

converter with interleaved control.

Keywords: double-input Buck converter; interleaved control; working mode; ripple voltage
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Fig. 12 Experimental wareforms with (20 + 10) V input

voltage
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Table 1 Experimental results with (20+10)V input voltage

TAE Mgkl Sl BSR4 SR SUK

Ko B WE/V HE/V O BE/mV# R/ mV
10 CCM  12.000  10.884  227.0 271
40 DCMI1  13.936  13.881  244.5 263
100 DCM2  16.332  16.021  155.2 160
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Fig. 13 Experimental wareforms with (154+10)V input

voltage
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Table 2 Experimental results with (15+10)V input voltage

TAE Eigh N SR BRSO SCR UK

R/Q
[EEN BE/V o HBE/V O O BE/mV B E/mV
10 CCM 10. 000 8. 945 113 146
40 DCMI1 10. 874 10. 577 140 173
100 DCM2 12. 249 12.013 116 149
MV =11 V.V, =10 V i, L=220 ,H 1%

ARG LS AE R, =35.5 Q. R, =58.8 Q.
MR 0<CR<I35.5 Q . A4 8% TAE T CCM; 4
R 35.5 Q<CR<C58.8 Q W, 25 # 88 T /E T
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Fig. 14 Experimental wareforms with (11+10) V input
voltage
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Table 3 Experimental results with (114+10)V input voltage

TAE Egd SR BEIRLO ST

Ko B BmE/V O B|E/V R/ mV )R /mV
10 CCM  8.400 7.399 52 63.3
40 DCM1  8.506 8. 009 56 70. 4
100 DCM2  9.340 8.996 55 55.7
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