%46 5 A8 oMk e Al C A R RE ) Vol46,No.8
201914 8 H Journal of Hunan University(Natural Sciences ) Aug. 2019

XEHRS:1674-2974(2019)08-0067-07 DOI: 10.16339/j.cnki.hdxbzkb.2019.08.009

= JE DC/DC ZT#RrIEHIHE

AR XA T R R
(RHERZ R Ak 515 B TR, KHEE 300072)

W OE.RET A3 E DC/DC(R AR HS) T 2B, €A —FhaFareg &Mk £ HA
JE XA IR 25 M) by T AN & B — AN B e B AN AR MR R A R A 2R 6 S R 25 A e AT
R EHE AT BB A, MR T HS T 5 BT b B B 7wk RIS R 5. 7 91,
A IEHE B T (Repeated HS, Re—HS ) #=2( Generalized HS,G-HS)E # % . 5# T HS T # % £
CCMAEX T B ER G P LB EEE X B AARERKRIEHITT BEANFR, 5
R, BEBEAT T HLA, ST AT IR GE T HS T3 3% A A S w R & AR RS ) Fe b i Rk
B 4F b B P HS T B9 SRS, IE T AT4R A6 4169 S .

KA S E;HS THRE ;T EEM; BEN S T XN A BREK

FESES:TM131.3 kRS RD: A

Research of High Step—up DC/DC Converters

LI Donghui,LIU Lingling’, YAO Lele

(College of Electrical Automation and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: A High Step—up DC/DC (HS) converter was proposed. It steps up the voltage by using a special
structure, and the boost structure is composed of two inductors, a capacitor and two diodes. Combing the special
boost structure with the double —switch boost DC converter, HS converter is obtained, which depends mainly on
charging and discharging of the inductors and capacitors to realize the step—up function. In addition, Repeated HS
(Re-HS) and Generalized HS (G-HS) converters were proposed. The voltage gain of the Continuous Conduction
Mode (CCM) for HS converter was analyzed. The voltage gain, voltage stress and ripple current of HS converter was
deeply studied and compared with other converters. The comparative analysis shows that the HS converter has the
characteristics of high voltage gain, low voltage stress, and low current ripple. By building the actual circuit of the HS
converter, the correctness of the proposed topology is verified.

Key words: high step—up; HS converter; boost structure ; voltage gain ; switching stress ; current ripple

VEAEk , B e BT G R IRRY N, THERL  DC/DC 84t 3 Ay b s BRI AR B s AL S 4 . SR
DC/DC 72 e e AE VF 22 Tl U N BOR Bz el . BB B AR HeaR AR L, B s AR el B4 5 ST

* Wi EH:2018-03-04
HEETH : XK HABI2EIL4 0 H (61403274 ), National Natural Science Foundation of China(61403274)
VEE BN BLHE(1962—) , B BIRITE N, KRR
+ I & A, E-mail: 1016203017@tju.edu.cn



68 R R A4 (A AR B R)

2019 4

SR T o 25 2R /A2 i 25 T DG TR BB 4 2 K, (AR AHURI B
A ROR , S ARG I T B A e g i A, BT LA
3P B 2 B AR ot 5 Ok Sz BRI ST 1 IR,

TR AERR 25 AR AS 28 F 2 Buck™ Boost™™
Buck-Boost” Cuk!"” Zeta "1 Sepic!"AF k. [k
e gt 1, Buck 1 Buck—Boost 28 #e % 1] DL FE &,
Boost . Buck—Boost . Cuk Zeta Fll Sepic 2545 1] LA 5L
BF . A i, Boost . Buck—Boost ,Cuk \Zeta F1 Sepic
g, A Y 5 2S B ORERS , & B F R3S 4547
A LAA B 5 R AR T, BT oo R BRI, o 2
ol i AN I 0.9, PRI, BT AR 4 g i 2
1) F A A 2 .

SCHER[16)4& ) T THH A AR S g, 7T DL S B &
1 i A 3 . 5 A ) AR B AH L, B R
TR, SR A L H SRy B, SR I R AN Y. S
BR[17-18]73 54 1 43 1 X o A e e A 1
B 25 THEIF O AR . SRT, AT IR 2, 15
TR AMERE  IFRER T AR,

HAT, 228 p IR IR DC/DC NS AT JLFD
SETER) L S H NSRS, 4D Switched —capacitor Boost
(SC-Boost) .Switched—inductor Boost (SL-Boost )",
Asymmetrical Hybrid Switched — inductor converter
(AH-SLC) #1 Symmetrical Hybrid Switched—inductor
converter (SH-SLC)™ 7“5 g%, FR SL-Boost .SC-
Boost , AH-SLC I SH-SLC ZE e # 1T LA SE 3 L 42 18
1Y LRI g L (HATSR A R, JF AN BRI 2 1 24Tk 1Y

BOARSCIR T — Bl 7R DC/DC(fRiFK HS) A2
iy, T BRI R T S5 4 5 RO O 1 AR e de
GG X FMRRIR T G5 2 P FUS — LA
P AR, T35h, ASCA$E T T (Repeated
HS,Re-HS) Fl (Generalized HS,G-HS) 7 #t 7§ .HS
S TEPERE FRA DU IEE: D L E AR THE
ARG F R £ B 5 2) HoA AR L e 0, $
T HLES IR 3 ) B IR R TR, AR T
e L HL RS0

1 HS T#Hagp) TEER
ARSCHEH T —FPE T DC/DC ZS e gs - HS AR

ik, RN INIE 1 R (L= L= Ly = Ly =
L,C] :Cz).

DC C) Vi TR S

=+

S L3 % G, ¥ D,

D;¥ § Ly

A1 HS T#BEMIBIEH

Fig. 1 The topological structure of HS converter
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