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Seamless controlled Buck-Boost Converters
with Dual X Modulations for wide input voltage range

Yasunori Kobori , Tetsuya Furuya, Masashi Kono, Haruo Kobayashi  Gunma University
Toshihiko Shimizu ( Renesas Technology )
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Fig.1 Mix Controlled Buck-Boost Converter C=200uF Fck=500kHz
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Fig.3 Output Ripple with Dual

09 Time [ms]

2 Modulation

1
Table 1 Output Ripple with  lo
[MmVpp] Mixed Single Dual
u/D s 5
0,
(10=0.5A) 114 8.7 5.9 (52%)
1
0,
( 1o=05A)| 207 18.3 14.3 (69%)
2
0,
( 1=10a)| 1 30.0 23.8 (49%)
3
0,
( lo=15A)| ©88 53.4 | 34.8(51%)
Mixed U/D
z
3.1
2
3.2
MOS
85 80
lo=1.2A 78
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Fig.4 Output Ripple for Load Current Step
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Fig.5 Efficient with Dual X Modulations
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