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Clamp—mode Three-level High Voltage Gain Boost Converter
using Coupled Inductor

Su-Han Kim', Hon-Nyong ChaT, Heung-Geun Kimz, and Byung-Cho Choi’

Abstract - In this paper, a non-isolated high step—up and high efficiency boost converter is proposed. By
using the 3-level boost converter structure, the proposed converter can obtain higher voltage gain than
conventional high step—up converters. The voltage spike of the switching device is well clamped by using the
clamp circuit composed of a clamp diode and a capacitor and the energy of the leakage inductor of coupled
inductor is effectively transferred to output. Due to the 3-level structure, the equivalent switching frequency of
the coupled inductor is doubled, which results in reduced inductor size. A 500 W prototype converter is built
and tested to verify performance of the proposed converter.
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Fig. 2 High voltage gain boost converter using coupled
inductor

Fig. 3 Clamped-mode coupled inductor boost converter”
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Fig. 6 Mode analysis of the proposed converter
Ll/( ::::1::: Dcl ::::’Z::: Dl
5 3 . 3) BE 3 (t,—t,)
> + o+ [ > _ -
D SN Voo i, Y, Zaz AAE AHV,)0l FHHE L, Fael A
j [ Vs N T~ 1
i, Lm 1: sw Vo TG oI’ + o 3 Jor ZFrElER oA EF¥rie]le= p o
1 - - -
o ., F% EE A ol £ A4 L, R dge
Lo + o+ 2 +
e e MR ] e wme wgsA A 2 98 s 6o
2|1 Vs C PY !
T, T 33 AFEe] 0 44D AUA} ¢ o Agy
- - s < -
X WA o Fadc webd L0 528 ARE ga
c 2 = =
(cz) Mode 3 ’ sl ¢ Ae desl "k o] RECM= D, ol
TEHY gerz o 32% HAFE ¢ Z2&



iRy

0

[

in}
1,

i
o
o
ok
o
i)
iy
=)
[K
w

© A 44 st 7Hded Lol
FAL A AAF] gasEz A (R)
sE2e AFe g s vlerE A

4) 2E 4 (t,—t,)

Lol 2= AF7F gaste] oA 0o HH =3
I tole= p,2 AAA HH A Qe s =¥
tole = Wiy )E iy /0o 71&712 F&sA ek

1
G, RSkl WAL o] AA3 al,

= " =3
A7 483 71e71E 7HAWA | X HER D
o] gutek 3B HF (reverse recovery current)®] <3F
S @43 =Y F AT FHo] Uk T o] HEoA
2942 AR (i,)E L, A7 §9R2 5 © 24
Ash, AF7E oW He= o] glerE AR |
o] 7hs3attt.

- 5 AW E 503

t=t; °olF HE= dellA AW A 22 A4S

FESkaL -2 ZAHE o] o}l

IR
4
M
tjo
-
ox.
ob
r

$n

Gy, Dy, D,y BEF THy Aol 2ol A ofs} FdatA &4
& Pk
a9 7S Al Fze] Fo 549 e

22 Mehol§ wE

Ly7t L, 5k ok Ahs A5 Agel
o5l 7] o] glome B RN gt of
5 % A FASAGY 29 7oA ARAHE L, 9
volt-sec £31& ol&sto] AN FHZ 7FAH
A (V) Abelel A BAAe o

t}.

VmD:(V(v -V,,)(1-D) (11
1%
a1 (12)
V’I‘,'”/ 1_D
S
Sy
[ Vin D_ 1-D

£y zes
. Turn-on

L - b —
ZT/\ L -

i
0 Ht, f tyls tg i

Fig. 7 Key waveforms of the proposed converter
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Table 1 Electrical specifications of the proposed converter

Output power 500 [W]
Input voltage range 50-100 [V]
Output voltage 500 [V]
Switching frequency 40 [kHz]
Switching device (.9}, S,) IRFP260N
Diode (D, Dy, D,,, D) RHRG3060
Clamp capacitor (C;, C,) 0.68 [uF]
Output capacitor (C,;, C.,) 30 [uF]

L, 60 [uH]
Coupled inductor | Zy, 2 [uH]

n 1:2:2
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Fig. 8 Experimental waveforms of leakage inductor current

and switch voltages (Vin=50 V)
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