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Fig. 1 Classification of high voltage gain DC-DC conver ter.
(a) Conventional Boost converter (b) Floating inter leaved boost conver ter
(c) Cascaded boost converter (d) Quadratic boost converter

TS DC-DC ZAH{E AlLE AA At

D,

D,

V{v T S &G =}= R

(d)

s} ¢

1t
=

I 1

-19-

Table 1 Design specifications of high voltage gain
DC-DC converter system.
Parameters Value [Unit]
Maximum input power (Pima) 55 [kW]
Input voltage (Vi) 95 - 150 [V]
Maximum input current (4;) |550 [A] (@100V;,)
Qutput voltage (V) 350 - 650 [V]
Input current ripple (47;,) <5 [A]
Qutput voltage ripple (AV,u) <20 [V]
Switching frequency (fo,) 100 - 300 [kHz]
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Fig. 2 Inductor volume comparison between single-phase and
2-phase inter leaved CBC at 7y = 150 [kHz].
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Table 2 Design parameters of high voltage gain DC-DC
conver ter system.
few [KHZI 100 T 150 T 200 T 250 T 300
FIBC | 93.00 | 62.06 | 46,54 | 37.24 | 31.03
Inductance QCI;’Z 4473 | 2082 | 22.36 | 17.89 [ 14.91
[uH] -
Zgg 44,73 | 20.82 | 22.36 | 17.89 | 14.91
FIBC | 1595 [ 1063 | 797 | 6.38 | 5.32
Capacitance Zc’gg 383 | 255 | 192 | 153 | 128
WL 12oon T oss | 102 | 183 | 128
opc | 3 ) ; . )
o7y ke HeR dEds 8 &g WA CBCe
QBCY W o] ot} o]& mE st AAIG ALl H
ot 7AWE Alzxd AA 9 7AWE E ba F418 A
{8l CBCSF QBCY € EMH T2E AEs) e R

= a7t SKEEE 7 e mE AR AR ) A9
HEeA] A =4 Aol shsat, E 29k 2ol A El
2 oY A Zhae] W QuE e B3| vt sbsetlY &

R o C— — T

Ak g 7t sS4 AE fEHE A% F W of
Yk Alzg A Rew S71E vt EAE mebs 2
w=EAAE A ol whE &3 Ay RIE aste] &4
2 AgEs gago] s & 24 dEYHE F2E A4
m, FIBC % 24 CBC/QBCE AdAlste] Alxgl nlal £41&
Aot

22 5 2K MA

e
i

oA AAsH= DC-DC 7HH
7] Wil AA FE A AA A AA AEE
A A7l olgge] EAgTE 53] AYH & A
AEAE (Bu)E 38 Al A3 A8 31o] A4
Atk webA QIYE e Ag e 23S B 2
2 &4 syt golgk Ak High flux #1249
taeh =914 FaE 50 [kiHz ‘:}H

F3

ANE $5 24 setey A

Newe gagels
k)

“

N

_O\L

. o

é

Ea
LA
7}

T ok yE o

=
fu

J

rE f
ol
i)

A

L

2

it

Xé

]_

it

B
)

o

gi4

2 M 2 fo ) rlr ot

29}

i
=

-20-

9
. UAHDAE £ "UEE £ 1
4
6
= s
o
£ 4
S
3
2
1
0
FIBC 2-ph. 2-ph. FIBC 2-ph. 2-ph. FIBC 2-ph. 2-ph. FIBC 2-ph. 2-ph. FIBC 2-ph. 2-ph.
CBC QBC CBC QBC CBC QBC CBC QBC CBC QBC
100 150 200 250 300
fsw [kHz]
a8 3 AfE Fiakpo| wE HHE 5 X & Fol
Fig. 3 Total passive element volume of converter according to

switching frequency.
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Fig. 5 Results of power loss by converter according to switching
frequency.
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Fig. 6. Changes in volume and efficiency of converter passive
element with switching frequency.
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Table 3 Results of analysis by converter at £y = 200 [kHz].

FIBC | 2—ph. CBC | 2-ph. QBC
5.78 3.34 3.34
97.82 97.84 96.07
130.69 97.07 171.84
Num. of elements 54 105 105
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