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Derivation Method for a Family of Single-switch Triple-inductor High Gain Boost Converters
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Abstract: In order to improve the voltage gain of boost converters, the number of boost inductors should be increased. A
systematic method to derive the single-switch multi-inductor high gain boost converters is proposed in this paper by
summarizing the construction rule of boost cell in five typical single-switch dual-inductor boost converters. This method
is to replace the diodes in the switched-inductor with capacitors, and to prevent the voltage of boost inductors from being
clamped by the capacitors. A family of single-switch triple-inductor high gain boost converters is derived based on this
method. One topology in this family is selected as the example to analyze the working principles and steady state charac-
teristics in detail. The correctness of the theoretical analysis is verified by a 300 W/100 kHz prototype. The results show
that the proposed derivation method is feasible.
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1 UnDL UoUsnmas Danin (1= Dyyay)
TOAL 0%,

A Aluiy Alay Al 535008 Lis Lo Ls FIHEE
m%'fﬁy Dmin\ Dmax%%ﬂ%%/J\ﬁétK$D%K E?an
fo TR, B 2 1]

Uin max + \/Uli max + 4Uin max Uo
1 . . : ~0.592

Dmin =1=
2U, (17)
Uin min + \/Uli min + 4Uin minUo
D =1-—= : 0 ~0.677
2U,

o

a2 X16). X(17), ATHHEL: Li>88 pH.
L>668 uH « L3>272 uH o SEFREL: L1=100 pH .
L=860 pH. L3=280 pH.
53 BAEERI

HLA C3(Cs)v Co 73 ) 4% R HL 25 i s 1Y) B KU
WA AN SR 2%, 1% T3, FIAE:
10T, B
AUq  2%U U, min S

ICS(l_D)T; })omax
= 2 . (18)
Al]CS 2%U0Uin,minf;
C — ICQDZ—; Z R),maxDmax
° AUg  1%ULS
P AUcs. AUcsy AUco M HINHEE Civ Csy Co
HIHLRIEIEAE s Icsy Ioss Ico 3 IR HE Cs.
CS\ CO E(J EE%EO
W3 2 SR (18), 71§ C3>13.2 uF.
Cs>13.2 uF. Co>1.4 uF. SLFREL: C=Cs=20 pF. Co=
4.7 uF,

G =

G

6 {FENSEINITIE

6.1 HEZR

3 AW TR 16 FEEAENLE RS
BT 2 Mk 3 Frons s, @SIFEILIY Pspice 1/ H
A,

ST Un=30V, Us=380V Hik#Em, fr
R 16 MESTEBEIE. TUEE T
D=0.68, HHLIRMH 0.677 FEAMRF; HBHEI i1
iLa~ivs SESE, FINESI N [1~8.4 A [La=63~2.7 A,
H AU T 40%. #5 TR B R HL 28 1R H S . )
23RN Us=Upo=380 V, Upi=290 V, Up2=90 V,
Ucs=60V, Ucs=30V, SEIRHIEA—F. A,
M Day De KWJE, Mo HUERBIE HIR%
MG KREEN, Cs M BT, FEHEK L
5 Dy D L B2 1ER . Da Al Do HIEHRIE AR 23 51
Z14 150V f1330 V, BN H HBEIE Us.

6.2 LIWMZER

BT 3 s, HE T 16 ISEire
Hlo 94T Un=30V, U,=380V Hifi#kH4H+h
16 FIFRASSLIRPIY . nTCUE Y, R GIE AR 5
72, FECREER i MRE KT k. BRIz,
HARSIR A R 5K 8 Fs B 45 R RBUEERT .

10 5 THR3D 16 S E R L. mT
DUE Y, BEERIA R EE, i E s R 1%
BR, BKIHBER 93.2%.

£2 BEWLEHERR
Table 2 Specifications of prototype

Wit HERR Al
N Un/V 30~45
i HE UsV 380

FRRINZE Pomax/ W 300
FFRZ f/kHz 100

R3FEHLE RS

Table 3 Power stage parameters of prototype

EICE S ZHEE S
TFRE S SRC60R022FB
A Do C3D04060F
—H%& Dy, Dy STTH20R04D. MBR20200
M Da(De) RFN20TJ6SGC9
B2 G Cs 20 uF/250 V.. 20 uF/100 V
B2 Co 4.7 uF/630 V
HUK i Loy Ls 100 pH. 860 pH. 280 puH
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ICHRI T —Fh = AR 2S Boost AEHLIE 0 S 92 -
ey 7, FEET 300 W/100 kHz [RIRENLSZIRIGE /
T PR AN IR . RS R 91
1) 44 = FF S R R 4 P — B PR LA B AR, %41;»m
SRR e VR HhL RS o P SR B s A, 7T o0 = - .
L4531 4% = FiL Bk Boost 45438, Uil V
2) 54k Z P = fK Boost A5 He 8eAH L, JEUE 10 SRR B i 2

7. Y5 2 = 1 X Boost A #: 28 HLoA W eB 1 F K B8 /1, Fig.10 Measured full-load efficiency curve
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