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Design and verification of brushless DC motor drive control
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Abstract: In this paper, the drive control circuit using C8051F120 and CPLD single chip microcomputer is
optimized and designed based on the performance test of brushless DC motor. By using the minimum torque
ripple control method of PWM_ON, both the speed and position closed-loop control of brushless DC motor
are realized. The experimental results show that the designed control system has the characteristics of fast re-
sponse and high station accuracy. The speed fluctuation is less than 7% at low speed of 1°/s, and the accur-
acy of large angle position step is less than 1 code. The proposed method has realized wide speed range and

high precision control of brushless motor and the effectiveness of the drive and algorithm is verified.
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of 120 electric angles
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Tab.1 Reversing control time-scale of motor

1E#% P

FEIRfEEHA(UVW)
e IGBT el IGBT

101 BoA 34 A—B 1,6
100 B—C 3.2 C—B 56
110 A—C 1.2 C—A 54
010 A—B 1,6 BoA 34
011 C—B 56 B—C 3.2
001 C—A 54 A—C 12

P G AL Sz F Sl 3 O A 1 1k e
1, TR ELR AL AT LA S K A TR AP FRIL, LA
7 & 2R F ) B3 e LAY 7 e il 7 3K, i
75 A AT

3 KR AR EHIE R L

3.1 FTRIEREH PWM #=H 5 AL R

S HHSRA P 3 7 U PWM #5720
5 FhJ7i: PWM_ON, ON PWM, H PWM-L ON,
L PWM-H ON, H PWM-L PWM.,

(1) PWM_ON J742: 751 IGBT (1 12005
AN, BT 60°HEFT PWM #541, 5 60°f#435 % I

(2) ON_PWM J7J2: 781 IGBT 1Y 120°%
AN, BT 60°LR%FH I, J5 60°HE T PWM £ .

(3) H_PWM-L_ON 773 2: 7 120°F# i 1,
EHVE IGBT i#47 PWM 45, MAVE IGBT {4
HI,

(4) L PWM-H_ON J7 20 J&: 76 12053 A
N, FHPE IGBT #H1 PWM F5ihl, FAF IGBT 445
HI.

(5) H_ PWM-L_PWM J7 = 78 120°5:38 /1
W, I FH IGBT #4T PWM #i,

A ) 2o AR 0 % K 2 R BE R R s PWML
ON J5 = i % 4 bk 3h fe /1y, ON_PWM 7 ik 2,
H_PWM-L_PWM J5 B H Ik s/ -
3.2 REIEHIRER ST

FESE Ry L T A2 P R U R 3

Ry r e B PR, 25 R T BR 45 R (R AR, 45
il 4 2 B e T AR 0 S 2R AR o 1 A B
Ko T RFRIEABLR SR I 2 508
RHVIR 15 i TR] < 1 T) R, R A P 5 e /s 4
A PO LRI SR B PP 4 o 145 1 5K
SRE P AP 2 R 31 By A5 o ) 22 (L2
IS 5 S R I/ N B i R A LA R AR
{(IRAIEE S8

G (s) %

Bl s B TP ISR (1 H 5 PT AR 2%
Fig. 5 Speed PI controller based on anti-windup strategy
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Fig. 6 Hardware platform of control system
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Fig. 7 Data display interface of servo control system
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