Hie
flo
(2,
)
ne
H
i
o
ok
do
r
r&
ﬁ
L)
o
A
3
>
An
et
W
el

o
=
o
Mo
v
]
oX
:IE’L
ol

2

S

4:1 Dickson Switched Capacitor Converter with Position—Shifted Flying
Capacitors for High Power Density
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ABSTRACT
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E 1. Afx(et HuHAIE{ Q] DC LHR; old: 7|&E, new: H|et.
Table 1. DC bias voltage of switches and capacitors; old:
conventional, new: proposed.
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Fig. 3. Current I, , voltage V. , power P, , energy of

charging/discharging Eci, , Ecour Waveforms of the flying

capacitor of SCC topology in FSL operation.
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Table 2. Comparison table of dc bias voltage and volume of capacitor:

dc bias voltage of capacitor V¢q, total volume of capacitor Vol; e

expressed as function of square of dc bias voltage.
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Fig. 4. Equivalent circuit with resistive components in proposed
topologies: (a) phase 1, (b) phase 2.
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Table 3. Simulation parameters: rising time of switch t., falling time
of switch ty, output capacitance of switch Cpss.
Vin 16 V C,(n=1,2,3) 30 uF
Vout 4V fow 1 MHz
Lout 16 A t, 1ns
Ron,sw 2 mQ tr 2ns
ESRcqp 0.5 mQ Coss 620 pF
5 2
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Fig. 5. Steady-state waveforms: (a) output voltage V,,., (b) output
current I, (c) capacitor voltage of conventional topology, (d)
capacitor voltage of proposed topology.
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Table 4. Loss comparison table of conventional and proposed topologies:
output impedance R, conduction losses P,,,q, turn on, off losses of
switches Poy/opf , OUtput capacitor losses of switches P, total power

losses Piorar, Efficiency n.
Topology Rout Pcond Pon/off PCass Ptotal n
Conventional.[3.9mQ| 1 W | 0.58 W |0.07 W|1.65 W|97.4 %

Proposed. |2.9mQ|0.74 W| 0.67 W |0.12 W|1.53 W97.6 %
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