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A Novel Dual Buck Half Bridge Five-level Inverter
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ABSTRACT: A novel dual Buck half bridge five-level inverter
(DBHBFLI) was presented in this paper, using dual Buck circuit
as the basic unit to build multilevel inverter. The topology of this
inverter is different from the traditional multilevel inverters such
as flying-capacitor multilevel inverter, diode-clamp multilevel
inverter and cascade multilevel inverter, and it retains dual Buck
half bridge inverter’s (DBHBI) merits of no shoot-through
problem, no body diode reverse-recovery problem, and
half-period work mode. Compared with traditional multilevel
inverter, clamp circuits are simplified, the complexity of circuit is
reduced, and the stability of system is improved. The proposed
inverter reaches a high efficiency and its filter is much small at the
same time. Experiment verifies these analyses.

KEY WORDS: inverter; topology; dual Buck; five-level;
half-bridge

E: DX Buck L Y IEA IO 2 P IR g, R
BRI T XU s P MR A28 o iR A S R AN T AR 4t
CRES LAY R AL R eSO 2 AP AR B, R
T Buck AR SR TOHT I L . oAk AR S 1) P AL ) R
ME AT A ) TR . AL G X 2 P AR 25 A0
P, BHOL R A TR AL, i SR EREAIG, JoM S B s,
RGRGENER o BT O M S 4 R R W% AL
SPEREOLE, RSBl T R AN SR s A T

KR WAREY; WIS B ST B
0 58
BEHTRERFEGNZHEVFUARIREY

EETH: WK AREEIETH (50907033); 252 kel 1- 2%
R IURMIF L 42 % B 550 H (20093218110001) -

Project Supported by National Natural Science Foundation of
China(50907033); Project Supported by Special Scientific and Research
Funds for Doctoral Speciality of Institution of Higher Learning
(20093218110001).

BPRIF 2T B s 12, e 8 v e B T S v S )
B, DR . ARSI 2 i SR £ P AR
R ORI U N A S Uit
W R EE T 2D Zedntt, YRR S AN DA
HUTR B4, T AN K S AR (KRR L, R )
SRR SR BN, T TR B RO A L A
TIRFRERK, ULn P oG], AR
n—1 N EL AR AR (n-1) (n-2) M iz i B,
KEEHRAMT n-1 DNERS EBER(n-1)(n-2)/2
ANEHR L2, IR 2 (n—1)/2 AT B Y,
BRI T s SR, B T RS
KUk, [ ANE S T ORI T A, W
K, AR h OO N AR . AR AR FIRIF AR 3
Firo fgilTm, SCHRI6]LA 2 HOSP-AFFES 2 i N R LIS
BEDARE T, B R R Sk
[7-8%F P v R TG FR K s D R I O AT RE 75 S
BR[9-10) 7 I 22 H 4R 4h 1 & LBk G50 5 T R 4L &
TURYEIR, RSN BT RGN, $ermi e
Py SCER[L]HR H TC U LB R T A B L
e DA N RN Ml G2 (AT 7B e I B ER v e 8
RBFE T R 2 A s, 7RI
7 FL S L R v RS TS TR R, R
BT 2 AP AR B R TR, LR P R A
R R B FLBS R A, AL B LB AR A i T 06
A, WG T AIESS R WK T A
RN 5. MeAk, Mk 2 PR s Ar e i ol
Bak, PBOMTFRALGEAN], WA G P AR e 42
TR, s R R S R R T 2SR
Jyit, ASCAG AR, LW Buck HLER



20 OE B AL

T ¥ Rk 931 %

Dy A TR e 2 v P AR B0, R TP
B I PRI % o XU e S A AR 25 4 4 7
FE T AR )Rl R AT A 0 Rt X A (e 1Y
PG, R ARG AL, B
IRERERTNE/ o &= g A TR /=R E K W LS R
PR sl FEREEZ PR AR, XL
KBRS, AP Buck HLERS5HIXTFR
PERTF Y AR RS £ fE—> Buck HLERISAZ
TAERE, FEH 5 AN RAATAER Buck HLEE R4S
i AN L L TR 22 o e TR P D AR AR 4 L A
SR, JCHR ARSNGB F s, TR
AL RO SE iRl JhAh i s fitl, R4t
CEREUIEE

1 ARFNEERFFEER TIERE

1.1 HEFENEERFFETRRING

] 1 AR SCHR 110 T F P U s P A AR 2
(dual Buck half bridge five-level inverter, DBHBFLI)
WA RE K, JFRE Siv Sov Sev Say RAEE
D1+ Da. Ds. Dy K JESHLER Ly 21 A% Buck HLEK 1,
S5+ Sev S7v Sgv Ds. Dgv D7+ Dg. Lp 41k Buck
L 2, Civ Cov Cav Co NN EHZ, Cr g
BHAE, R A 5.

Ci=
5N
S Zs Dg
sl =
ZX Ds

B1 ABRFREEXNFHETRAINEN
Fig. 1 Topology of dual Buck half

bridge five-level inverter
PN Buck FEERSERRIAR,  H AR T4 dii
IR A BRI O Uy, W e RS
MRS, AIAENE A R B 0 il 13 3 £Uq/2,
+Ug/4. O TiFPi it Hi~F. R4 4 DBHBFLI
JIREAUT SR BB R B AR D BT IE AR 4% TAT BB

1.2 HEFEWNEERNEFET IR

L ELAR AR P 2 B (BLAS 3800 41) o
1AW, FrH AR >0, Buck FLE% 1 T4E,
Ss. Se+ Sz SgiJF, Buck HELE 2 AT AE. LG,
FR PG H R RN 4 AN B, 7 AN TTARREAS

A
i Uo
Uomax/2 -
0 3 T T > t
U2 Ito ) it3 4 5 7 ts
U ~
0 utm .
o
A " -
—
- ]
0 > t
[
|~ ;

2 HRFREEXFFEERAFE
Fig. 2 Key waves of dual Buck half
bridge five-level inverter
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Fig. 5 Waveforms of simulation
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