%4945 H5H AHIFERFFROE AT R Vol.49 No.5
2021 %9 A Journal of Henan Normal University (Natural Science Edition) Sep. 2021

XEHS:1000-2367(2021)05-0046-07 DOI1:10.16366/j.cnki.1000-2367.2021.05.007

— Pk e AR IR Boost A8 4%
= AR SN

(LPGZ R R iR S EH TR, 194 7100545 2.8 F VWAL= e #9050 R LR S# B BR 7Y JHRE 714099)

W O TSR L R 55 N R T S0 R A T R P 0 L S T, FE 4B B R A Boost 7B it
A5 LR b S5 A F AT 8 PR T RV R AR L B T — 4 25 WO R T Boost AR A% AT T XA e AR AR i SR
FEL R R A S Y AR DR B AN AR S PR B X BT £ 2tk — R A Boost AL 78 FMELAT BY Boost A8 ey HE AT T L &, 18 5 X
Lb 26 BH BT 4 B0E R B AR 4 2% Boost FLE R Y HL R B 25 L 7E R S5 A R A IR L BR AR T T S 28 e R N RO
T R S . H A S A R R R L B X Bl YR B Boost 78 Hr g8 HEAT T 05 AR, S2 I IR 4y
T 56 90 T B 43 0T ) 1 P S R FE R 2R L R I S 1 H R N ) B )N B H R I T AT

KHRIR) ;R R 25 s TR Boost 754 £ 5 1% B 4% 5 o R AR 2R T

FESES ™46 XHERARERRD: A

DC-DC 7B e 88 4% )2 N H T 0] B BRI R 48 383 Tolk BT OGAR & v AN TH] 18 g UL B8 3l i 3% L LED
7 AU OB R R R T AR i B B R PG AR ST Boost AR 4 i AT LLE o K A o S
PO R AR AT 5 i 1 F R 3 4 (HJR TE SE R, B TR 48 Boost 78 i i H 4 A2 31 JF SOG4 | v BRI Hi 2 27 A L BHL A
SO o ol 45 D Pl 9 5 5 S ) AR A R B X o TR R BIF ST T R T 2 G e Y AR S e MR T R
B AR AR R T 2 G v 1 A5 7 A R R 14 7 SR AN HE I o A L O R B Rl R R L
L2 HL AR FIMOE G P 384 Y T G i 2 0 45 R AR R TR g 5 T R 5 0 e g rh AT R B A R S
I JLAE & Al IR Boost B4 ERAT B T BCHE L B B I FHERE ) AW 2 X — K.

TEALGE UK Boost A8 4 & Y KL Al L, SCHRLOWFFE T 0K Boost A8 4 42 il AW HI. SCRRL12 J48 1 T —Fh —
UK Boost 8 ff gt {HL e 12742 66 e i H P U0 S AN S B 1) o AN i 5 ) i Y P DR 2 R B Y HL TR S0 DR STk 14 ]
P ih T — AR B B K Boost A8 g 3 A 0 i A R 47 1 SR e AR B i R T S0 ARG Y R AR R A 67 T I
FCAR S FY v 55 DA P2 Sl AL URTT OC, 34 1 AR K 8l L B Y AR SCHR 15 TR A2 S8 B9 — 3K Boost 22 #4% 5 —
AR & — R B 255 O SORAS R TR Y A e AH R R AN A TE — D R AT 5 FOR ) B AR AR
AN T 5 ) v A2 A M SR 16 J2R T 1 2 el 9 R 5 I AL 8 07 AR A 0 4 LU o JELHG i o vl R 20
BERSCHRLL7 4R M T Gk A =3 111 BT 5 R ARAT U L SR 45 LU  (FZ A e R 5 A B B2 0%,

T ARAR R O LR A TR A AR 8 T LS TR A BT AR 45 5 O OR R i R g b AR
SCAESCHRL12 128 46 e BE 0l B B — KR Boost 8 e 2% i F % 15 50 70 AP G 08 4 & AR 45 5, 42 1) 1 — Fb i ik
KA Boost A2 i Ui IR Boost A2 Ay 5 SCHR[ 12 ] —UCRL Boost A2 48 it Al HEAS (U K T 4 Hh AL R 28 45
P s EL75 ) 45 i i1 P T 0 R R ORRRAIR 1T T S 8 1 9 W TR I g /0N 1 i o Rl T 800 5 A o 52 i A v 3
B PRI DR T Y PR A A LU D

Y B #1:2021-04-05; & [E] H #:2021-05-27.

ES&TH:HEKARRFHES GL777167;51604217) s B F &= & /U R T AT H (201901178002) 52020 E & % K= 4
BB AL Y 25350 H (S202010723024).

YEZE B A R & T (1980 —) 55 1T md i) 1A, TH P S 2 B 0852 W 2 RH B R W B A PR T b T T 5
F1¥i AR, E-mail : zhugaozhong188@163.com.

BEEE XM AR 964 —) , 5, WU AR L P e B4 R 2 08 A A S0 B 9% 07 1) 28 F DG A8 e 25 19 43 A 5 %03 B As
JiiZ¢ 4 B B E-mail : Isigma@163.com.



% 5 AGHP.EF . —FAEGHHHE KA Boost THE 47

1 HiHZXEB Boost T TIERIESH
BHE — K A Boost ZF ¥ 73 JB HE QN

ER , o i A5 3G s oc l — R D,
D, MIHZ Cy.Cp W B AREIEPE AR L,
Co H L. >N T a4k 43 M7 el iff — ¥k 2 Boost
AR A ) T AR R R D AR B 2% P T A
1) 28 A2 247 S AR 28 1 L v JRR P O T A A 1) 3
SR (CCM) ;2 LA Cy=Cpr=C.
PG4 S JF 38 A Wk 24, JF % Fig. 1
S T I8 1 bR A% B 25 S50 5 23 S AN 2 Cad) AL 2(Ch) i 75 79 ol T A A X g 8 4

B B R B Boos LA H 2%

Improved quadratic Boost converter

C Iy iI,A L: D», i[,; L_=
ol = —BD v +
DR ... C, C,
oL F . e CE &[]
= i i V.7 o~ RV
Vi .
Sk
() TFRAE TR T 5 R L % (b) TFRAE SRR AE T b
B2 B R Boos U i 5k L i P

Fig.2 Equivalent circuit diagram of improved quadratic Boost converter
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An improved high gain quadratic boost converter

Zhu Gaozhong'?, Liu Shulin', Wang Cheng'

(1. School of Electircal and Control Engineering, Xian University of Science & Technology, Xian 710054, China;

2. School of Physics and Electrical Engineering, Weinan Normal University, Weinan 714099, China)

Abstract: In order to obtain higher voltage gain, reduce output voltage ripple and voltage stress of switching devices, an
improved quadratic boost converter with high gain is proposed based on traditional quadratic boost converter, combining voltage
multiplication unit and low-pass filter. The operation principle and steady-state performance of the converter in continuous in-
ductor current mode are analyzed. The comparison between the proposed boost converter and the existing boost converter shows
that the former has higher voltage gain, lower switching device voltage stress and output voltage ripple under the same output
voltage, and has continuous input current and output current. Finally, the simulation model of the improved quadratic boost
converter is built, and the experimental waveform analysis verifies the correctness of the theoretical analysis and the feasibility

of improving the voltage gain, reducing the voltage stress of the switching device, and the output ripple voltage.

Keywords: high voltage gain; quadratic boost converter; low pass filter; voltage multiplication unit
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