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Fundamental Investigation of a DC-DC Converter with Small Inductance for High Boost Ratio

Koichi Matsuura, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper discusses static characteristics of a multi level switched capacitor converter (SCC). This SCC has input reactor, in
order to control an output voltage. The feature of this circuit is that the most energy for boost up function is transferred by a
flying capacitor. As a result the input reactor can be composed by small inductor. A 60W-five-level SCC prototype has been built.

The efficiency achieves 90% at 5 times boost and the maximum efficiency is 98% at 1.3 times boost.

DC-DC

Keywords DC-DC converter, Switched capacitor converter, Boost converter.

W kw
®)-©)
RSCC) (4).(5).(n-(10)
DC-DC
RSCC
(7).(8) ©
(1
DC-DC
( SCC) sce
DC-DC
scc 2
1
EMI
2
scc scc
N
5
(N-D) 60W

90

scc
scc(
(10)
DC-DC
scc
5
1/10
scc
12V 60V



21
1 3 SCC
C
Vour=2Vin DC-DC
2 3 SCC 50%
SCC 0] Vin C
(nc 2
0 S Sy
o Vin
Ve o Ve=Vin
(1 S S5
C Vin Ve
M Vin
2V, 3 SCC
VOU'[ (1)
Vit = Vi o (1)
1) SCC
22 SCC
)
B @)
vV, 1-1
o A d
A=Tonl T A
d
4 3 SCC
d
Ton L
A Ton
L At
SCC At
5
(v)
A 0<1<0.5
OO 0.5<A<1
0 an v

S1,8;

S; .
= = [] Vou

1 3 SCC
Fig. 1. Boost type 3 level switched capacitor converter.
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Fig. 4. Switching pattern of the 3 level SCC.
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Fig. 5. Operation mode of 3 level SCC with input reactor.
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Fig. 7. Relationship of inductor vs. the number of level.
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Fig.9. Relationship of a triangle carrier and a command value.
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Fig.10. Control block diagram.
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Fig. 14. Input current ripple characteristics.
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Fig. 15. Efficiency characteristics.
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