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Research on Position Sensorless BLDC Motor Control Method Based on Virtual Neutral Point
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Electronic Engineering ,Harbin University of Science and Technology , Harbin 150006 , Heilongjiang , China)

Abstract: A rotor position detection strategy based on virtual neutral point was proposed to realize position
sensorless control of BLDC motor. Through the three-phase terminal voltage with the same value of three resistances
star connection to construct a virtual neutral point, the relationship between the virtual neutral point voltage and
commutation time of BLDC motor was analyzed. A conclusion was drawed that the moment when the virtual neutral
point voltage through the DC bus midpoint is the zero-crossing time of the back electromotive force (BEMF) , and
the operation of the motor in each state, the effectiveness of zero-crossing signal of BEMF was further analyzed. The
scheme was further verified by experiments, and the output of zero-crossing signal was realized by comparator.
Compared with the conventional terminal voltage detection method, the system reduced two comparison detection
circuits and has no phase shift. Experimental results show that the position of zero-crossing signal can be accurately
determined by using this strategy,and the phase error caused by traditional BEMF method can be avoided.
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Fig.1  The diagram of virtual neutral point

based on three-phase BLDC motor
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Fig.2 The diagram of three-phase phase BEMF wave function
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Fig.3 The distribution diagram of virtual neutral point voltage
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IX 18] PR S AU PR A L
[0°,60°] 0.Q U, %VDC#%
[60°,120°]  Q,.0, U..U, %VDCJrieB
[120°,180°]  Q,.Q, U0, %VDC-iiq
[180°,240°]  Q,.Q, U0, %Vm+lec
[240°,300°]  Q,.Qs U0, %le%
[300°,360°]  Q.Q, U, U, %vmgﬁle/‘

M52 AR FE O 2R A PWM
W IR E S, 7EXE[07,607], Q,F1 Q, [ A
FEAT, 58 R 100% 575 —2 Q, kM, Q7
I, 7E QNI SCHIT, HiF A AHGe 4] L B A77E ,
TASBEST R #538 1 D, Z2 3 2 GND, Ui B J &
w, WAL 0 VARSI 1 R AR = (1) 75, =4
LR vt L R

u, =0
up =0 (11)
Ue =€, + uy
XD 8 2OR A
Uy +uy +u;. =e; + uy (12)

X C3) AN (12) T R P e v T 45 i 40
TR LR U,

U, = é (w, +uy, +u)= %ec = %kewFC(G)(l?))
X IC k) L F AT LA 156 -

koo <Vy/2 (14)
Z R 2 R pRELCF (0 ) B XT R 2R -
Uy < Vo /6 (15)

G ) LRI AR I, SR A R,
IS A WL, i T Qo AR AR
Ji LA B AR B 3 oL RS B2 AE OV, XD ZZ B

u, =e, +uy
uy =e, +uy =0 (16)
U =€, + uy

H Rl (16) % R, T BR w, 45 B L

1 1
U, :g(uA tu, +ug)=e, + gec =k.wF,(6)+ gec

(17)
KA ODMRAKL(14)75 .

U()<%VD(J+%EC (18)
TEIXAI[60°, 1207, 3 AH HT Q,, Q, 1l A 22y

Q,,Q, i , fE VI 18] , B ML 4H P B LA
F, D, ZE 0] 2 W U S, I L w, BB
Vi, Qo 38 , u 28 Q, 45 ML, i HL B2 OV, 7
()N

uy = Vi
uy, = Ve (19)
u, =0

K20 (19) 4 ORI, A5 IHCIRES T ki 40
ST

1 2
U, = g(uA +u, tug)= gVDC (20)

TE X [E][120°, 180° ], #e AH HH Q,, Q, T3/ ekt 48
HQ,, Q, A MG PR D, i
JE w, B 0 Vv, R (1) AR TE R

u, =0
uy = Ve (21)
u, =0

P21 &K, 1S BIRE T b S R
1 1
U, = g (wy +uy +uy)= gvnc (22)

75 25 /N T 100% B9 PE LR, 24 E AR )
MOSFET Rl 5 H |, Ji5 A 5 38 AH 04 FF FL 38 5 A3 35 2]
TR R, S AT RIS T R
(22 A FH 5 508 00 b P s s /D T REZR
FERY 172, T R B A5 5 . BEE ROk R
I AH A A LN I B A B S — AR Y
R, R (18) v LUAS g T RE 2 Hh BRI
HEES . BR0) F=(22) T IS, it &
el E N e % LSS I R e aE e O]
JE 25 B 7 [ R A R PR AL, DT HE AR 1 3
55

HLALIZ AT 7E LA 23X 4 FeiR A i i i f
PSRN RE B R A B, 2R
RS HIE F A, T B R EAT AL B S
BRix 6 TERCIRAS o

FESLPRIz T, 2 28 Fe/hF 1009% s
i T MOSFET (1) 3¢ W 2% 5 350 480 b 2 A 19 e e
SZ RN FZ MR, 24 0L R R TR L R 12
(G | 3 A5 5 23 DA 5 TR S0 3 [R) A3 46 1) ok
5 SIS B, JF OGR4 o 737 v o
KW B AR o AERXFRETT  B h i
BRI AT S A RO W . Yk 0Pt R
FEAR THREZR R 172 A, 3 A5 5 AR,
HUPEA AR B B B — B A5 XM
T H PWM I ZRTC ¢, 15 PWM 1Y /5 25 T

7



WA 20245 F 54K F 8 T &

&), 5 — AR T R P M B0 T B AR R B TR BLIA B S MR )

KANTEK, RS54 h i f g L B L S50
K, 355 T %) SR A AT — 3, 5 R R R A AR
() Ik (), A R R U Hh B, LA Y S U 4 AR A )
i B i FAFG 5 A 2 R IEXFARE T, bR
PR rh T 20K X ME T AR

3 ,L/n%

S R JHHL T STM32F103 b 3 2% 45 7 1Y)
TChi L L ALER 3 5, S8 B LR 25 O 48
TeRI AL, & B 12V, AHFLBH 0.88 Q) AH HiLJ
0.054 mH, 1 X% , f5 = 5% 3% 22 000 v/min. 3K 5}°F
EHARERI N 4 FTR , FEALRE AR AERY
P L TSR Bl L B A5 S LB HL I DA e S g
BLEFTR AT o i A5 5 LR HL I H LA AR A i,
AR AL 2 DL SRR L R Y 172,

Tohil ELE
Bl

|—1 138

&4 JChil B S HLAK B & RGHE ]
Fig.4 The system block diagram of BLDC

B

|

|
it | e | e

|

|

|

l

B, YA

motor control drive platform

T AL AR S T B4l N AT R FEL Bl 34
PR P T B IS sh AR AT A SR
=EBAFAY, HRAIEE WS i
TR LA [ E (AL E SRS 45 Y 25 LRI AR A
SRR S A T A L, A I S A i

FEAT T T, D48 2 A SR M 1 I A7 A o SR
F‘zjwuﬁﬁm Iz 20% fi 75 H L 100% 5 A E
T A s R R 8L e P S F R A A 4 il
5~ 8 FT7R o

ity HEL e,/ V
(1o v/i%) [
LV0c(5 VIS
8L A
HLE/V (5 V/R)

HEESIV
(5 V/H#)

M

e

L

t/ms(50 ms/k%)
5 b s Rl M R ZAE S O sk As )
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