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Abstract: [ Objective] To address the issues in traditional
flux-weakening control for electric vehicle two-phase motor
drives—limited power in the flux-weakening region,
decreased motor output torque as speed increases, and
increased system volume and cost caused by a front-end Boost
circuit—this paper proposes an integrated circuit scheme that
combines a Boost converter and a two-phase half-bridge
inverter based on three-phase bridge multiplexing.
[ Methods ] To meet the wide-speed-range operation
requirements of the motor drive system for electric vehicles,
the working mechanisms of the Boost circuit and the two-
phase half-bridge inverter circuit were analyzed, and a system
topology based on three-phase bridge multiplexing was
proposed and constructed. Based on this, the key parameter
design and control algorithm design were carried out, and the
proposed scheme was verified by combining modeling
simulation with theoretical comparison. [Results] The results
showed that the proposed scheme effectively improved the DC
voltage utilization and achieved the integrated coordination of
boost and drive functions with only a slight increase in system
volume and cost. Without reducing the output torque, the
motor speed regulation range was expanded by 36.08% ,
which verified the effectiveness of the scheme in wide-speed-
range operation. [ Conclusion | The proposed scheme
effectively balances the requirements of wide-speed-range
performance, system cost, and structural integration,
providing a feasible technical path for the low-cost and highly

integrated wide-speed-range implementation of electric vehicle

motor drive systems, and possesses certain theoretical
significance and engineering application value.
Key words: electric vehicle; two-phase motor; three-phase

bridge multiplexing; Boost circuit

W E. [ BT sh R ZE WA H LR B P A e 55 R
2 1 6 55 1 DX ) 28 A2 PR i s 2 R I 2 T R T IS B LA
B Boost FHH 7 58 3 BUR GE AR BURN A 1S I 55 ] 51
A SCHR HH — Bl T = AR S T Boost 55 W0 AH 247 33 A5
—IRE TR, [ VM s SR A ALK Bh R G 5
WHGEATHT K, 4387 Boost FL [ 55 19 AH > M 305 A% L B 19 T
TEDLER, $2 IR 5 T =M E N R G, L
L b RS BORTT S R HI S R T, R R
05 ELRR B 38 % bU A 45 & 1Y T R B 4R O R AT IR I
SR AR, I oy RAEAUD 2 3180 3R Ge R BRI AR
AR T, R A BRI E A R R 2, TR TR
IR RE i — AT & s ZE R BRI B A A I AL,
LRSS K 36.08% , B0 iF T 1% J7 48 76 F YA s 7 Hp
RIARME . [ S50 ] 48 U 28 3 g b 3 o0 T 9 RT3 P i |
REGENA G FERE TR, SR ERILINE R4
PR ARAR | i1 45 A 90 1A T S B4R L T AT AT I B R B A, B
B —E IS R SO AR A E,
KHER: BENRA IR A E H ; Boost FLIH

0 3|5
B2 [ 5 7 HE T B I ) 5 s

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



O, A Boost HLE I HL SITA PIATHHLIK S HAR ST

994 Dong Di, et al; Research on Two-Phase Motor Drive Technology with Boost Circuit for Electric Vehicles

BRIET R B PR SRS A Hoh 5
JIPERE 5 B A T AT 9% 0 W HT RE TR L 3
REMMEESRER

H |, 7K #% [/ 20 H #L ( Permanent Magnet
Synchronous Motor, PMSM ) FE A& AR RN i 5%
L I AT RO e SR TE BT RE R R 3
RS 2SRz A ki, T
PMSM 1 Jil i s 3 Hh1 K g A i 3t | HC 1% 3 B A ey
e Y REPR A RE TR IR AN E . BEAE F LSS
AN F 5, ARG 7 A 1 R L Bl 3 Bl =2 3 K
2 J HA, Bl A BT 3 i 4 B K L A BRI
229 PMSM I3 B 1 3 — A4 J 1

TEHL ML R AZ BRACAE T, o e AL I
Fil, M) 32 R 55 A ) SR, 2 SR ] A &K
i T AL R S PR A T
S8 RG-S ) 5 A E IR R S RS Y 2
i, TG INARAE B A HLIZ 17880580 S BUR Tt
T IRV i s s AT o (S L L S e |
[EIR LR SN A TSR K =i -0 R

S skt A, 553 i R ST R 1) P BB AR AR [ R, AT 2
B R P T 8 460 2 48 i L 00 Al
1 HEE Boost HL B2 T E H b A i H s A L
PR FH 1R O B R b 3 AR T AR
T, SR BN Boost FEL i 1547 T T 38 i 285 44
B, SR RGN H 375 4 FL 3K Bl 3R G 10 45 1 52
JELRBET il 3 A . oAb, HH G SCRRE I, A
BT =M E B R IR S R GE WA R A Y
1A T R SR B e AR B e R 202

212 [] b AH L2 Y PSSR i AR H
22 90° H, £ B 1% T AR A2 U L i I, A& 1 7 AR 1Y
SRS E R — A e 3, T K Sl e 5
el 22 T, AR PMSM [l R B A1 iy
SNTRAE 9K 2l H HIL Y AT AT M, PR O AT 25 i DA A
PMSM 2 X3 1 3R 4 3K 3h & g2 b iy = A
PMSM , 3R TP A2 47 o, g% 52 0T A HL AL A
WK, BT, g se o M L = E RO &
% Boost HL I THEAE T, AS SCHE S —FF Boost 2%
YR P AH 390732 45 8 T R S AR £

K H Boost 2 B P AH 390 25 245 1 7 2 718 46 4
A SR 7 o3 MR AT DL ) AR AR I DA
BARSEA LRGN ER . T Boost HLHAE
i %ok 8 P L A S T B P RS AT T IO BN

1A By Tt — 2040 v e AL A 3 | 38 RES A AL
INERIL VA L

1 Boost+FHF N TIHFEIEN
ST

AR H HT % Boost 22 #1245 5 J5 2 P AH 2
Pt A2 48 B RIK AR FNIX S AR AL HL . AT Boost
AR Xt LU LR AT R TS P A 2 R
AR fE T R JE Y B I H A Sy T A A I L, A
A P AR LR AL i 5 F I, 28 T I HL 7 = A
WARSRAE Tl 5 8 st i 1z, B4 M
G0 —RH I B P 7 A R R B S T
LK Fw (F HPD HP1 HP2 5 R 41) , K
MG AT R ol = R A e S B A L B, DT
REHF T R 5 R G T BAS . Boost + I AH 1 %
HLE AN & 1 R

Bl 1 Boost+F ¥ I
Fig.1 Boost+two-phase inverter circuit

B, ARG AR B A IR, BT
Boost 754625 oAy L7 BT I — P It AR 4 v B 5
AT, BT Boost ZCR H S8 AR AE R
DIRALHIATT , IR A5 B2 SE B0 1) B A K g
S RE R R N LR, S i 2k 2l RE 1] Wit
et 7 Al ERYRTATIE, SRR PIATER  2
H1 7 S ELR B2 L 5 DU A DRI S AR A
P T 0 U 2 R 538728 Sy T A 58 3 R
JE, DT S B X8 T AH AL A B 2l 5 s il 308 s
ELR NP BB L iU A S RO PR,
BAEHIE TR BOF 8 E B R P s ALz, S B
HR e HL T A v e L I R TR SRR A
D 5 R S A5 | DA v 0728 it O AR E 1

2 Boost+M A AT HESEITE
SR i AR K Bl 25 S0 Y B A I AR e R, AR
SCIE AL Boost AR $ g 1) AR RS F G PR HL

SRR RS, AR Tt F T ARG B2 e
AL, (RIS ARl R AR P H A e o .

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



LSRN, 25 53 &, 45 10 )

Electric Machines & Control Application, Vol. 53, No. 10, 2026

995

LRI Ay S A R e A 0 2 2 B B RS | RS
1) LI B2 i R S 4 DT 82 v AL L 3 P R
MR SiafikeE k.,

Boost 545 2003 1Y) $ i BE 0 4 A1 B 12k 7 4t
TR AR, X B T L SR S B B
S, AHRCR 5 S AR | AR SOk 0 R
FS660R08A6P2FB %% HybridPACK Drive —#f
BRI R IR 6 o RTESHEEEE T 25
H ) DA 435 FH 0 R 5 R AR | i e o 2
M X #e A& AR 45 ( Insulated Gate  Bipolar
Transistor, IGBT) . 7T 1) b5 R it FH T 5590 % 715 ]
7 10~20 kHz, HH 10~ 15 kHz MfefE TAEMEL ;
TEZHBON , AHES T 20 kHz [ BR , H T G H#HE ]
WAL, Pk, A SO IF 5600 % ik IUAE 10 ~
15 kHz JE N, ITERE 45 1 5 S B PERE 2K 1Y
IR, BRI SC A FE | $2 55 Boost HEL ISR, I
HlE LS T Y L A, 10~ 15 kHz BT
3R PRI ) T TR A ) TR o AR AT e R
SRS RIE mH RARS wF % R
A3 BT P, DTl A2 FRL 3195 4 /N L AL 45 8 Ak 17
ME TR, B IZAB R dizde, do/de X5
%, ATAE—E PR L AR i TR DR e 2R 53
ZeBE L CEA TR [ A R R S IAE
RN AN ER i & NI T G o Ayl T Ny
2244 Boost HLFE T MR ETE 10~ 15 kHz 7 [
P IZ XTI 5 H 75 42 T R AR 4 L B A A Tl T
FESLERE A RA

WA FHOCSCIR R, S R L Ak T v sy DX )
(AKTF 4 BF) , Boost ABHegn T fE K 25 L T iz
11, 5 GBI BN Bt Shae A2,
JEG AR R 7 5 FERT N, AT R G 0R R
IR, R, S 000 R 0K 2R 4 T SR Tk S T R B
F#1ir, Boost AR 28 AN FLIE 1 Bl K 7 2S LUl
N EE SER SN =5 A DS ik L A RSt e
INUA SRS BE T A5 I, 23R THER R 5 4%
P TAERERE A SORE T e 4 i 25 LU BRI #E 0~0.7
TR 25 AR R AR A o ), L it
HLE K 60 V. HRHE Boost HL I %y th Hy R 22 X
(1), 7T 45 Boost Hii&H i1 FLH YRRl 60~200 V

Loy Tlog 1
U= Logy b= 1 - DUi (D
.U, U, 53508 Boost HL i ) LR iy AL HR

FE 52, o 2300 SRy JF G A48 5 38 () | G W () D
RFFRAE G,

HL BRI AR s AT MK Boost FEL I 1 FE
1 o, e 1 L R S0 R RS B bL TR 2
Tt SR s e ARSI T B AR EC GB/T
24347-2021 H31K 4 DC-DC 25848 | fa i o s
FISCIE BN AR KT 5%, FL IR DL K FEL 25 A B
AR AR HAE N AR T (2) B HRE

D(1 -D)°U,
T OAULS
I.D
“Tau

A f, N IF AR AU i 1 W RS0 1, R
Boost H, it HL I AT RUMHL .

VR AF 7 306 20 R B A e RS A A0 B2 SR 2 3
i BEZE 43 e, BB ] I I5C 4 1 F BH 3 3 R BHL 3
TR B B 1R AN S G A PR
MBS R L AR R e i, HOR LA A 7
JERE T, B TR RERE WL ISCRE R S0, DT ARIE H e J5T
i s ) PRV 4 A L S S 14 2 I E R TR
LHLE U, SUH R HL A, R 40 100 728 2% 1 4
TEDNE JF R BAR S R = (3)
TNo FHTIZ LA 7R AZ B v L e, LA S T 0 A 7
WS A T00, Bl DA 1.5 AR DUOR IR
IR RGN & A48T,

C

(2)

P
C2fAUU,

3 Boost+ 8 3 #7155 2T BB B& ) B2 AR
5hE

3.1 Boost+FHF T B ERAEER

MRAEE 1, 7 Matlab/Simulink H 5€ i, Boost +
PRAHF R 300 8 W ) A, an &l 2 s, Bl
Uy Uy 53508 A AR B AHE THUE S T, N i
Bisi, ., 08100 A AH B AHE TR 0, LA
0, NP EEE T, N 0, e T
ML 0, N TR sy, o, 20900 d g B
T s me SR S v s B R A SR ¢ AR ; C
AR, PR LB AL L T Matlab 21 1Y S-
Function REHRHE N7 B0 (5 B R, Y DA 40 5
PIAH FAIL T AR P15 5t

(3)

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



O, A Boost HLE I HL SITA IR HLIK S EAR IS

996 Dong Di, et al; Research on Two-Phase Motor Drive Technology with Boost Circuit for Electric Vehicles

B 2 Boost+PFiE 17 2 AL BR AR AY

Fig.2 Boost+two-phase half-bridge inverter circuit model

3.2 Boost+F ¥ FETRENFE

Boost-+PARA A7 100745 v, % 14 0 ELABE B R T
PRFEHIAE Sy 2 AR > 30 A8 R FH I 5%k
S )8 ] ( Sinusoidal Pulse Width Modulation,
SPWM) #iil =, 8 Boost Hi I IGBT f 4%
FEA 0.7, 00 60 V ELIR HLIR 2 Boost H, [T T, #
P (1) m A L R 200V i it R0
BOEANE 3 Fios  f5 8 BT 4R

E 3 Boost BEHIHBIERERE
Fig.3 Simulation diagram of Boost circuit output voltage
Boost 728 & i H FL 45 A AR 2 A7 10728 4%
FLRMG , i PR 28— 0 o0 2 R B A
THHL I, PR 1028 05 P 20 s 5
SERANE 4 o H R 4 TR T HL AR H R A AR
FEAE 100 VB0 UE T FISHE S0 A
P 4 077 FCHL I P 0 R TS 22 PR 7 39028 it
AR JE AR BN 7 B A D A F LR A R Y
A FLE TR AN 5 i
K5 o, A R AL A S 5 LI A A4 B R
H.2% 90°HL A BE A IE 5% 0% , FH LB UIE T Boost H 4%
55 AT 100 L B 45 5 ] RS E SRS A R Lz
1o AR NH SRS BRI SR DR L, %

4 MBFHHEETRMBRISEHEER
Fig.4 Simulation diagram of voltage division of two

capacitors in the two-phase half-bridge inverter

E5 WHEBIEEEFRR
Fig.5 Stator current of the two-phase motor model

PP ATR 390 228 P B 14 M P S i Rl A 1
SHL L s AT % 4, R A e ) R G
FE

PHRH M 10022 Fi i ) S A7 5 Boost HEL I
AOBTRET ] — AR — i Rk, MR AT 3 ~
5,4 3 K H AN W 850l FS660RO8AGP2FB (1
HybridPACK Drive #3 , LA % FE R 5 40 HL Ui
4750 V/660 A, 2k Boost 1k i 4 H L A (i

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



LSRN, 25 53 &, 45 10 )

Electric Machines & Control Application, Vol. 53, No. 10, 2026

997

(3575 V) 2.1 4%, R R & et im, A 3
TR L RS AT T AR IR R AR R B XU
3.3 Boost+FHH T B EREIR IS AT

PMSM %53 n 5550 T, A% P, XAl
B MR (4) PR

9 550P,

= (4)

FE = (4) TN, 24 B HLE 17 7E T G FE B K
T TR R L HLRICR ) BUBLE L
BEEPIA PMSM 5 =41 PMSM R FH AH [a] #4 4} il
1, HLAA A R A LR W) R AL e v A ol 5
ANRIBIELE

—AH PMSM R H] = AH P 0 22 25 3K 3, B
BEZE B R 60 V, ik 98 I8 il ( Pulse Width
Modulation , PWM ) A= 5% 7 5 16 F i e ) FH 48 v
) 25 8] 25 £ Bk 58 98 il ( Space Vector PWM,
SVPWM) , #5085 H R I3 SO i i 4 r, e
W S B B R 22 L, T Y SVPWM 4T
LR 9 R X 1 BRI, SVPWM %) 5L 7 2 ] 4 4 43
R 6 frs , HELE B R R o] 1k 5] 1, %R
(19 =0 PMSM 15 e i A 2L Rl 60 V

n

6 SVPWM EAFEXENHE

Fig. 6 Basic space vectors distribution diagram of SVPWM

K H Boost+ A A5 35548 F1 F MK 3 79 A R AL

A}, Boost X I ¥ H i BFZE R 60 V J+ &
200 V., Y PAH AR SRR B 1B, A R H R
HOTANE 7 s, BB T ATAL AR OCAR
AN R Y HEAS L RSV, Y, V, BV, R R
A, 3498 141 2V BB LR R 42 &AM IE
Ji I, AT S VA ] 1) e R H R 2k B SRy HE
YIR, 2242 100 V., [RIEE L7 BT, PR

P —HE KRR, R R R &
JIHE TR 32 B AN [R] 7 BE B9 2001 72 501 IGBT &
AT BRI IE T A 4 A al Gl TRk
AR A 2 2 4> 7 [/ — B NP IGBT 1%
AT IR, DU T 2R 5 PR O SR Ao 2 —
IR, SRR TR O B LIS B S, Bk
BALIETT TOUR , Fd] A i S RRAs E 2F
I , WIS 0 B0 7 o A S B BE R I AR T 5
HIPE 6 mI, = AHBF#R I i T A S i O AR
LI R a4 & U N 2 SR )
R R R, N IR ZR 5 A A TR fE
7 T B AR

7 WHEETEEXESHE
Fig.7 Space vectors distribution diagram of two-phase

inverter

s Wi SR AL B R R O A — 3K
FIRTHE T, PTIA S eV i e KL A ), 7
HH PMSM i AZh 3 P, DL K& = AH PMSM i A 2
R P, AN

P,_, = ﬁU,AI(bcos 1)

P_;= ﬁULId)cos @
AU, MR 1, WA cos @ IR
P DAL AfE S TR, R TR 58 =4 PMSM 4K
7% 2R ] Boost+ P AR 77 100 745 H, 6 3K 51 79 A
FRLAIL A o o A AR R 36.08%

4 Boost+FHE 3471 25 FE BRI HI SR BG

4.1 Boost+7FHE 1 25 B BOIE B SR B& % T
TR > A7 100 A e 42 o) 5 R FH Ok s 8 ol 5
MG AR 5 5 A I R 15t Y S B % R R AT L

(5)

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



O, A Boost HLEE I HL SITA UMLK S HARBIFSE

998 Dong Di, et al; Research on Two-Phase Motor Drive Technology with Boost Circuit for Electric Vehicles

B, HR 222 PLIRTAS8 g B TEZAE d .q FE
T4 5 e I RS L O LA, I 25 28 PT R
R d . g T R 40 2 8 0 ) Park A7 0 A
SPWM fiHe | 2f i PWM {5512 Hil i A8 g5
TR H WA AR B e O AR S A L
D #E4 Boost HLEK , IR BELIMIN AR R, 7 g
Tl 20 FHPH SR i, =0 By SR
Fi i =X (6) I A5 HE AL f K o 5 H R A AL B
VEAMEG R
(0) =@ ni) 1) (®

a)
Ko HHEAMABEE; U K E RS RK & IE
(B L, L, 235000 d g SR 2D R 1, T 3 0l D
THL d g WorE by T RRER P H 1 B
e R
IR (6) LIS 60~200 V FHEVEFEIFT 15, Boost
Rt U, 5P n CR () Fis

n —n,

U() =

- 140 + 60 (7)

Max ~To
HAin,, oy 53904 Boost HLH D=0.7 2 D=0 I}
Xof I 1 R L e e A

WX (7) 50 (1) Mg &, B a) 4 515 3
Boost LI i 25 b D 553 n R, W= (8)
B

Max ~To

140n + 60n,. - 200n,

FRAE X (8) T Boost HE I 1Y FHE b, ki fo HL
FREEAL T3 SRS, WTTAE K Boost HL % IGBT
SoUa RO I AR B AR E T WA R

M A I AR R L AL S AR AR
BAFEIR AL 2% ; e U 7 2 B st P A
R PG, — 3 S R i R e P R, O i 4
AR AP 8 Fr AR 151 8 5 Ay U7 B AL
B9 s, &9 sl ~sd IES 2K,

D=1-

60 (8)

8 XERGIRE

Fig.8 Flowchart of vector control

4.2 EHIRBEAIEITER

SN O THEG , LABEFD 200 1/ min FUEEAREL
PEHETFZE 1 000 t/min, Boost i 5 25 H DA K g H
JE, WP 10 s, & 10 A%, Brd 4 il 5k s rE g
SN Boost ZRBEFEHAR ALY A &N IIRE

TEH AL E 3 1 000 r/min, L 38 5% JE
10 N-m B0 F , Boost 28 ¥ g8 a5 L 0.7, K
BADL B B3R 3, 7E 32 17 3 2 bR S 05 JE
10 N-m BrRZE15 Nom, FFBERZE 5 N-m, LARAEHL
PL NS ToL ., LT PRSI 11~ 14 PR,

I 11 PR, L HLELAE 0.5 s INBITR 45 E e
HIFTE 1.1 s WIS 45 (8 ; 24 0 B FE IS,

FEERBETE 1 s WEOBTICSR AR, 3 285 M Ly 4 14
RAf

HI 1 12 7)1, 78 S 3l K e R R Ak T
T, L HLREFE BB RS B S U T IR R R RR A
BE T AT R R SR M AR P Bl SR A T R T ATE

& 13 AT, Boost FE i 3k 21 £ 25 sk g 1 E
FESLHAT) 1% 76 5 s A5G 3l B R, 80
WALH 1% AR T FEARER T 5% , A5G AHCHNE,

11 14 A5, FE BB T80, & T i
REAS S 58 B 2 2898 Hoad i B A o P A, &
A L PR EL A i 1 R B R S e e 7, AT
S HL AL R RS E S AR TR ) S

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



LSRRI, 25 53 4, 45 10 )
Electric Machines & Control Application, Vol. 53, No. 10, 2026 999

B9 ZHIREHEER

Fig. 9 Simulation modeling of control strategy

10 Boost &T=FLLVFT
Fig. 10 Boost converter duty cycle regulation
4.3 ETHRAE SVPWM =HI T LLAEHAR b ASFEEIE 1 4% ACRT ACR2 735108 d g BliF
N IR SO T RS N TR BRLT = ARE LS B AR LS4
TP 15 FR i Simulink {5 AR, Eld ASR TSR E), DIEROR 3 19— Bk  7E R AL |

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



O, A Boost HLEE I HL SITA I HLIK S EARBIFSE

1000 Dong Di, et al; Research on Two-Phase Motor Drive Technology with Boost Circuit for Electric Vehicles
E 11 EBFEE E 13 Boost FE HHiH B E
Fig. 11 Motor speed Fig. 13 Boost circuit output voltage
E12 BYHHEE B14 EFHRI,
Fig. 12 Motor output torque Fig. 14 Phase-a stator current

B 15 EH=tAREYEERmAE SVPWM =5 R E&EE
Fig. 15 Simulation model of the conventional three-phase bridge arm inverter control system
with standard SVPWM

ThrfE SVPWM Pl 2508, P TR 7 S 5650 By, PIAMRC RS PMSM. F) 4yt 2 REGS L 45 2R ]

MR AR 2R T SRS L B 16 iR,
TEP AR Y 25 %8 % 33 2 1 000 o/ min [ T M & 16 A H1, AT = A0 PMSM, P 4

U B FE R 0 JFURLL 1 Nom/s RUBEAEWT  PMSM % 1 6 50 e s SE B 0 e 0 728 Al o el s

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



LSRRI, 25 53 &, 45 10 )

Electric Machines & Control Application, Vol. 53, No. 10, 2026

1001

16 7 PMSM 5 =#0 PMSM % H#E 56X L

Fig. 16 Comparison of output torque between
two-phase PMSM and three-phase PMSM

R, B PMSM 3 F M L 14 Nem A,
LA A K 3 s {1 7 28 R R T i R, AH
L2 ™, 24 = AH PMSM 8% HiiE i 10 N-m B,
o R LR AR, LA Sl b X DA 4 R A
1 000 v/min, ZEAXF Al A SC T2 7 e i
JEP AR A A 2 — A2 ] H AR
TR T 2 B H 55 1 % R i o B

FEP BI85 78 7 34 1 000 1/ min |, £ 2%
FEFEYI 5 Nem () T00F , PR ASE 8 11 Ht 41— A
SE - HL I AT O A0 R T L 25 SR AN 17 IR

d & 17 wT %0, WA PMSM 5 =4 PMSM 1
FEE LR IR B 42, 3 I 33.04 F1 32,56, K W]
P TEAA A T8 T 24 B8 0% 3 7 7 20000 JE 0% H 3
Ay, SR, BIA] PMSM %2 F HL I BI85 O 2k B
( Total Harmonic Distortion, THD) & 1.38% , H{ i
BT = AH PMSM 11 0.41% , 2 B W A PMSM Hy,
T T 2R Y, IR T U B
FHEAERG , 25| v R % % 38 K, R
tH PMSM I B R kah, MLZ T,
—AH PMSM & F HL It I8 5 7 B, R
Mk R, ZRGCEFE A SO 4R PR AR 3K

B 17 BHlEFBRIERTEELE
Fig. 17 Comparison of harmonic spectrum of

motor stator currents

)77 G A B R 0 R D7 AT AT Bk — 2D A e s
(] (EHATY RE RS DR O 2 S i B

5 #iE

it Matlab/Simulink #4585 {5 5 IGUE, T2
Boost+ W AHEATr 0 28 9 K 4 1 A) S B A PMSM
FUEIBTT, ISR LR, 5&5 =
AHE M 0 AR B 2l 5 ZE A0 LY, 12007 2216 Uik HL s A
FHAR 5 L 5 T B A G v oy, B =
B ARBEHA B T IR R G I BUA SR, 1t
Hb RIS R BT 5 U7 LS UESE— AP UE S T
T SRA AT S

s MR A=A
A1 75 AAAEAE R 35 0P 2
All authors disclose no relevant conflict of

interests.

& sk
Blivpige I AT T O7 RO WA B4 S
SCIRE BEHr LA 0 FLEGUE Il 96 0 | R R T

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



1002

O, A Boost HLE I L SITA IR HLIK S EAR ST

Dong Di, et al: Research on Two-Phase Motor Drive Technology with Boost Circuit for Electric Vehicles

Z5 TSNS BS, a0 5t R
BT ERARAIFRIPEAL
Lu Haifeng and Dong Di were responsible for

scheme

design, content summarization, paper
writing, theoretical analysis, and simulation
verification. Lu Haifeng and Chen Zhitao

participated in the review and revision of the paper.
All authors have read and approved the final version

of the paper for submission.

Z5E, KRR, BT, SF. UK R N H AR R
G2 RAMACE LM [)]. Bl 5 ALK,
2026, 63(2): 34-44.

Qin K, Zhang D L, Zhao Y, et al. Research on

(1]

multi-level optimization management method for port
energy system under the dual-carbon background

[J].
2026, 63(2) : 34-44.

Electrical Measurement & Instrumentation,

[2] BB B aRERRE )20 (202) .
2030 EHREIRER N T BR[N], P EIES
##, 2026-04-13( AO5).

[ 3] BRIA, Sidok, fhBdk, . BB A TR

KB —E THORBUR 5 8 81 1) Z 4L
[J]. WHRAE, 2026(8) : 94-96.
Xue J, Ma Y L, Du X B, et al. Analysis on the

growth motivation of new energy vehicles market
the

based on multidimensional  perspective of
technology, policy and marketing [ J]. Auto Time,
2026(8) :94-96.

[ 4] Sreedevi S, Selvi K T, Geetha B, et al. A holistic

urban development for the electric vehicle charging

infrastructure to foster efficient energy distribution and

smart transportation networks [ J]. Journal of Energy
Storage, 2026, 154(PC) . 121277.

WU, RACHE, SACE, AF. BTRBEIR GRS,
HLEARBUR SR & I RE s e [0 ]. bl 545
M, 2025, 52(1) : 36-51.

Jie HH, Wu Q K, Bao J S, et al. Current status of
new energy vehicle drive motor technology and
research progress on hybrid excitation [ J]. Electric
Machines & Control Application, 2025, 52(1) . 36-
51.

i, BRAMT, EARRE, SF. BTREURTCASTH 9
W R—UR =AM X A EI[T]. b4,

[6]

[7]

[10]

[11]

[12]

[13]

[14]

2026(1): 9-15.

Fr A BH. B BEIR G K B[R] 25 FL B A ) SR s 0 5
[D]. PP PR TR, 2024,

Qiao Y Y. Research on control strategy of permanent
magnet synchronous motor for new energy vehicles
[D]. Shenyang: Shenyang Ligong University, 2024.
hEsbk, i, RiHOR, 55, BIFRADKRE R 0%
AKHLALEERE /AT 5 A TS [T ], AL 4 iE
I, 2024, 51(4): 82-89.

Ma HL, An H, Lu Y J, et al. Performance analysis
and cost calculation of permanent magnet synchronous
submersible motor for deep well pumps [J]. Electric
Machines & Control Application, 2024, 51(4) . 82-
89.

WREEA, K0T s A il 2 g0 s o 50 30K
BERIAL RALBETH[T]. AL SN, 2024, 51
(2): 61-70.

Chen X J, Wang H Z. Design of high-speed solid
permanent magnet synchronous motor for aviation
power system [ J]. Electric Machines & Control
Application, 2024, 51(2) . 61-70.

oA, TR S HL FA B X U R LI 2
PR BERALBCTAOREMA [J ], LAt TR 22440
2008, 28(10) : 860-864.

Guo W, Zhang C N. Effect of the back-EMF limiting
of broad adjustable speed synchronous reluctance
[J].
Beijing Institute of Technology, 2008, 28(10) ; 860-
864.

e, 55, PRk, A& —FhEaEn i E 2OK#E
(7 25 AL 55 4 o SR [ ] UL o R
2025, 52(3) . 231-240.

Xu L, Li P H, Luo X, et al. An improved flux-

permanent magnet motors Transactions of

weakening control strategy for interior permanent
magnet synchronous motors [ J]. Electric Machines &
Control Application, 2025, 52(3) . 231-240.

Park H, Baek D, Jeon H, et al. Relay-based fault-
tolerant flux-weakening control of three-level T-type
NPC inverter-fed induction motor drives [ J]. Journal
of Power Electronics, 2026, 26 1408-1419.
. KRG ) 2 v AL 558 1 4 o) SR BIE 5 [
JIl: TERE, 2024,

Du H. Research on flux weakening control strategy for

[ D].

D]. 4

permanent magnet synchronous motor

Yinchuan: Ningxia University, 2024.
Frate. iR R SOR R ARECR I TT BOOST 4%

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



WAL SRR, 5 53 45, 5 10 8]
Electric Machines & Control Application, Vol. 53, No. 10, 2026

1003

Wegs[ D], V%, PR TRERY:, 2024,

Du J H. Boost converter design for reduced output
voltage tipple and enhanced light-load efficiency
[D]. Xi’an; Xidian University, 2024.

[15] E&HIR. BT Boost WAHXFHEH H&IH[D]. 74
G VR TRHRS, 2024,

Wang Z Q. Design of the relative boost circuit based
on Boost [D]. Xi’an: Xidian University, 2024.

[16] Ek, sk, #5554, & —FheER & ot~k

74 Boost 325 DC-DC A8y [J]. HALSE N
H, 2021, 48(6): 100-107+113.
Jiang W, Zhang S R, Du X J, et al. A non-isolated
improved quadratic boost high-gain DC-DC converter
[J]. Electric Machines & Control Application,
2021, 48(6): 100-107+113.

[17] fRIEES, tpfRte, ™0k, A5 BT R

AP RE RS ARG [T ], Bl 5145,
2025, 62(11) . 182-191.
Hou C L, Yang J H, Yan X R, et al. Research on
the energy management system of internet of vehicle-
to-everything based on battery aging perception [ J].
Electrical Measurement & Instrumentation, 2025, 62
(11): 182-191.

(18] ZTPH, HiL, WRELHE, 55, HT 3 ) Rg A

1T ERL T il o 2 S 40 B R 4 Y i i 3
RIS ] RELHEROR, 2026(2) : 11-15.
Li XY, Tan B, Tan H Y, et al. Predict the market
prospects of pure electric heavy truck models based
on the “ power system cost and battery energy
density” [J]. Equipment Technology, 2026 (2):
11-15.

(197 Z&/NE. JEURHBKAN ft He i AT ML S PR BE AZ B[ N .
LB %, 2026-04-09(06).

[20] ¥FFIR, Ete. JET ML H) IGBT BT A

A i MR B [ )], s I 5436, 2023, 60
(1) 132-138.
Guo Z Q, Wang X H. Prediction model of neural
network-based IGBT module remaining service life
[J]. Electrical Measurement & Instrumentation,
2023, 60(1) . 132-138.

[21] ke, skiEEE, M, 55 =H°F Boost Hi %3]
AHTBR R PR s T ()], A3, 2021,
51(14) : 40-44+80.

Yang P S, Zhang R Z, Hao S, et al. Research on the
dynamic feedforward voltage-stabilized control strategy

of three-level Boost circuit [ J]. Electric Drive,

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

2021, 51(14) ; 40-44+80.

FRhE. WIS AR R AL ISR S R G5 [ D]

W IR : MR JRIE Tl K2, 2015,

Guo J. Research on low harmonics drive system of
two-phase torque motor [ D ]. Harbin; Harbin
Institute of Technology, 2015.

Beibide, #dE, 2R 1 e I SRR AL B K
[Fi) A HL AL X O o A5 R S0 e i 4 [ 0] ol
Rl 2026, 24(1) ; 18-22.

Shan Z L, Cheng X, Peng C. Optimal vector control
of permanent magnet synchronous motor for switching
loss minimization [ J]. Digital Manufacture Science,
2026, 24(1) . 18-22.

Pham N L, Phan D Q, Nguyen N V. Current-based
SVDPWM with reduced common-mode voltage for
switching loss minimization in four-level NPC
inverters [ J ]. Journal of Electrical Engineering &
Technology, 2026, 21(3) . 1-19.

Wk, B2e, Ei, . BT ADC RAF LB
RERIT AL S [T]. S,
2025, 62(11) : 44-52.

Yang L, Luo Y, Wang Y, et al. Research and
analysis of electricity meter metering algorithm based
on ADC sampling circuit [ J]. Electrical Measurement
& Instrumentation, 2025, 62(11) . 44-52.

HAT, IhMG, ZF%AG, . T ORE PWM Y
RS ALK B R Gt 2Rl SRS E 5T (U]

HLU T R4, 2024, 39(4) ¢ 1010-1021.

Xia Y, Sun L P, Li J] W, et al. Research on multi-
mode modulation strategy of motor drive system based
on tri-state PWM in EV [J]. Transactions of China
Electrotechnical Society, 2024, 39(4) . 1010-1021.

ZEMG T, R, WROREE, . —FhBi B Boost ZE R
@ [J]. IR, 2008, (11) @ 37-39.

Li P F, Jiang Y, Chen Z X, et al. A novel Boost
converter [ J]. Power Electronics, 2008, (11): 37-
39.

Forouzesh M, Siwakoti Y P, Gorji S A, et al. Step-
up DC-DC converters: A comprehensive review of
voltage-boosting  techniques,  topologies,  and
applications [ J ]. IEEE Transactions on Power
Electronics, 2017, 32(12) : 9143-9178.

BRRE, wak, LB, 5. FAH Boost 1 HLEK
JEPR R B S (). TR, 2024, 32
(12) . 31-34.

JBRBE, X2, whT, AF. RS G K R HUAL

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



1004

O, A Boost HLE I HL SITA UMLK S HE RIS

Dong Di, et al: Research on Two-Phase Motor Drive Technology with Boost Circuit for Electric Vehicles

[31]

[32]

IGBT BB RGAEF BT[], HLHITHE, 2022, 42
(6): 14-17.

Gu J, Deng X H, Ye M, et al. Hardware design of
permanent magnet synchronous motor IGBT drive
system for electric vehicle [ J]. Electromechanical
Components, 2022, 42(6) ; 14-17.

AEPH, XUBEAS, KA, AF. S H A IGBT
JAl A TARX B SR E T ELT]. R EROR,
2026, 52(9) . 4254-4264.

LiY, LiuJ J, Zhang Y, et al. Method to adaptively
calibrate IGBT life-cycle safe operating area in power
transmission and transformation equipment [ J]. High
Voltage Engineering, 2026, 52(9) ; 4254-4264.
R, IGBT BEHIKE) 5 R4 SR BEFE[ D], b
At JURUECI RS, 2025.

Sha Y B. Study on technologies for IGBT module
driving and protection [ D]. Beijing: Beijing Jiaotong
University, 2025.

W B 9 .2026-05-12
WCEIE B B 11 .2026-06-29
lEF
# O (2002—) , B W0 AR BESE T IR S )

BT AR, 17638066247@ 163.com;

* AF VR b (1976—) 55 W+ B0 T 5
[l T L FHOR LR IR R G, Bl R ERAET
ML 3l 7R 4 7 PE BB H 9K 3l &R 4t luhaifeng @ mail. tsinghua.

edu.cn,

© Editorial Office of Electric Machines & Control Application. This is an open access article under the CC BY-NC-ND 4. 0 license.



