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A Review of Low Harmonic Distortion Based on a Class of Dual-buck Converters

without Dead-time Characteristic
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Harbin 150040, Heilongjiang , China)

Abstract: High-precision power converters are core components of ultra-precision motor motion control
systems. Their output current harmonic distortion can cause unnecessary positioning fluctuations in ultra-precision
motors, severely impacting the precision control system. Total harmonic distortion is an important index in high-
performance precision control fields. A class of dual-buck topologies with no dead-time characteristics can
eliminate the current distortion caused by dead-time in traditional bridge topologies and output high-quality , stable
waveforms. To further improve the output current harmonic distortion of a class of dual-buck topologies, the
sources of harmonic distortion in a class of dual-buck topologies were first clarified. For the harmonic distortion
issues introduced by the power conversion stage and control system of a class of dual-buck topologies, the
characteristics of low harmonic distortion a class of dual-buck topologies were summarized. The mechanisms of
suppressing harmonic distortion by different control methods were revealed, and the relationship between various
modulation strategies and harmonic distortion was studied. Finally, specific application scenarios for low-distortion
a class of dual-buck converters were summarized, and reference directions for their future development were
provided.

Key words: low harmonic distortion; power converter; high-precision a class of dual-buck topologies; low

distortion control methods; hybrid modulation strategies

R UL IO B P R R R B A RO 6 L . DR L XM P R G ™ E R TR
DU FETE T G BE DR E TS S B PLIZ B R e A A L 3 B0 A A D) A AR e ) F o]
B RE A B, DRI ol B DR e i L VR ARG G T 0 L R T AR 1, A 1R

EEWE : MK [ REERES (52307042) s BT AT 5 564 (LBH-Z22056)
PEE AT 45 (1989—) , 3, WA, IR , EBEFTE T 10 A NG 2 ALK B R  Email : 18weijian@163.com



B A AR 20255F 554 £ 8l

F R TR R A SR R R A R R ) R R B B AT R R

FL 0 T 0 0 By 23 35 i 1) 38 20y S By 48 8 H6 45 S T
ek Py M P [0, 8 % L S AP AE T D) R A8 4 9
FER R G, gl AR FEEE R B ot 2
1G4, IF e R TR B o T R e
23 WG A A S ) R R R L e e S
% 2k H. (total harmonic distortion, THD ) 8 5 1 &
fin 1 R T VR Il W LS AR R PRI, N T v BB
i 28 4 1 U ) By AR AR e 2% A 25T HAT ] HE A
THD LI AR BE I BN INFE XA (6] 7T DL 2% il
FL A7 7 114 38 ] A, (L[] B 25 3 B PW/ML i 114
G AR LR HL H iR 255100, TAE DX A R B s
FAFMAE 2 frs , WA E22BR TFEIX, g A
A TR A S RS I, IR IR FL ) AR S
IO FH T BRS  R GE R T REN

ZEBRT
L ./| G

T A N Py T
% | ¢RI
0 THD [ gy [ m AR

S
By A 1 WIETTEE
1 AR 2R 58 A0 R O EUAA AL

Fig.1  THD composition of power conversion systems
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Fig.2 Classic dual-buck full-bridge topology
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Fig.3  n-level dual-buck full-bridge flying capacitor topology
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Fig.4 Series-switch five-level dual-buck full-bridge topology
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Fig.5 Resonant pole-based dual-buck soft-switching topology

X TR 8 4 AT LK AT BRAEL % 7 114 L A A
Rt A, S BO8HE o B LR AE SR B AN TR

e 686 T 35 BRI VS U 2 L2 R R e T IR AR TR A
KRB AR A T B2 v TS I T G
FH /2 LA A, A R T AT T
do/de A1 di/de , 76 b B HL A0 AR S )T 19 THD Y
0.078 73%. SCHK[7]I8 /> T I AT KT R AR e %
BANE BT AR A FL R TR B D TR
SEILT O SR BN TR T R G A
AR R R 25 o FFUN T AR D R e
LI o0 a , IR T F B A A L O o

B A AR BB R ] B DAL I DG
AT R ARG B D 2k B AR 25 5 1A S5 iR A
KR AEL M IR 22 . 2 B PR I 3 o 4
INES AR E5 A DT 3G 0 F P50, T e R
JE AR HOF B 13 £ JE B T R 5
AR AR MR 22 B2 AR . PRI RO e
ARTEHF s ARG W
Fof s 2H ) 23R A o i TR D R LR M RR M A 1
Jip R e

x1 WEEEMRIERRER

Tab.l  Low harmonic distortion topologies for a class of dual-buck topologies
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Tab.2  Core formulation of different control methods and their harmonic sources
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