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Design of Brushless DC Motor Controller for Valves
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(College of Computer Science and Information Engineering, Tianjin University of Science & Technology,
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Abstract: Based on brushless DC motor (BLDC) theory and high torque requirements for valve industry,an embedded
BLDC motor controller was designed, which uses ARM LM3S8962 microcontroller as core and intelligent power module
FSAM20SH60A as driver. To guarantee fast and accurate positioning and soft start-off of valves, implementaction software
was designed. Experiments show that this controller can realize the normal start and stop control of valves control under lar-
ger torque, and the stability of the controller is good.
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Fig.1 Diagram of system hardware structure
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Fig. 2 Diagram of microcontroller interface circuit

1.2 E[OERIKEN
YEPET IPM AN E RIS A A IPM
IGBT VENIIRIF AR, FHEHR o4 il v o 0 oy 2%

TP RAF PR AL — IR AT T iR AL AL B, A7 3
HLU | i R A AR DR L. RO B D
PRBUNTG , A% 1 OT 5 .



2013 4F 8 PN, . WITTHJOR] B L AR T 67 -

FSAM20SH60A J&-il 22 AR 7] AY— 3K IPM, FHl IPM PN = AR B 8 K. W-out | V-
WUERT N 8 A. IPM 3 [H] g ik UL 311 Horp out . U-out 3 JCRI| B L HLAY = AHZE4.
WH.UH.VH.WL.,UL. VL #A IPM [¥H{EE,

+5V

20| |200] |20
T 111
JT\—
T7k B7kR Pk TR 23 32
{719 Pra| |2kg — T | VM 3 P {DC-Power]
21 31 ——
100 Q VCCWH =~ w W-out
—1 20 { W-out ;
v — - 33pF 01 0F o | INWH 30 —_—
12 nF—= _I_ T3] VSV v V-out 3
| 29 ——
‘?‘ T | 6] veevs u U-out__»
1000 COMH
i — DOND I3EF 0T GF B LN WFL L9 p
12nF== T 13 x;ﬁ T L
| 12 roTl
'F' VCCUH 0Q
1000 DEND T I :(l) INUH w4 L
[~ 1 - | 5 RSC 6 00 =
L o csc NU ———1—
e 1000 00 e £ 1 crop
1 900 5] VFO
— ——100Q DGND 5— CcomL s S0k
ok ——T000 I RTH ==t 5y
- L
UL T TUEE ; INUL VTH T
! | CcoML
I nF FSAM20SH60
AL B \_—Ll L L ——j33nF ]OpFl_—I_l
“loazafoarni]” o4z T T T
470uF 0.1 pF 0.01 iF ]
DGND DGND
ERR-IN
3 IPME[EIAERREE
Fig. 3 Diagram of IPM main control circuit
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Fig. 5 Relation between valve speed and position error
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Fig. 6 Subroutine flow chart of flexible start up and shut
down

FrRestmn?
Y

3 X Iy

e 600 W, &4 2 500 r/min A TGk B
FLHIL, H RS 48 0 el e 25 -5 1 T T AH G | D b o
400, ¥ 2 TR TSES. FRERT S Sh BN e R
fEIkJE s EdE , R 5 R, A EE R T
PIE DR 45 . SEOR B R i P g L T A



2013 - 8

FLedn, S RITHDOR ER AL g T

« 69 -

10 ~ 600 N'm Jy4HEIXRI AR A IE R R Asih], B 3%, S e ] T30S k.
1 RAEAOREE. .
Fx2 WIBERESHE s
Tab.2 Experimental data of start-off time (1] FHEE. e siPUTH RGN B AR D). W
ikl A TR (©) JRIE : WEJRIE Tl K%, 2007.
(N'm) 0~5 0~90 90 ~ 120 180~0 [2] PRk, RIZTKBETCR BRI LR A5 (D).
. o oy o o R AEFRHE A, 2004,
100 6:7 24:9 12:8 44:4 [3] PEEEA. /KWEICH BB ALE AR (M. Jbat: P
200 6.7 25.0 12.9 44.4 Ak R, 2011: 21-40.
300 6.7 25.0 12.9 444 [4] Z&Jk2%. JET DSP MR REH shPA T el RGETE
Zgg Z: ;zg 33 ::2 [D]. &lE: HRERHRS, 2010,
: - : : [5] Mo BBersha THLL JoR) B AL G R SR
Higit[D]. K. HEKREE, 2010.
4 & IE (6] #§%. Altium Designer 1y Tt F IR M) HL5:
WAERF AL, 2011: 127-130.
TERIT T B S T LA, SR LM3S8962 Al (71 FILAE. F oA RO B LA TS HLEE AR B
FSAM20SH60 F4H-& EA 7ok B H ALY il & ) 1 5E[D). Pi%: P TR, 2003,
T, MR TR PA TR BRI TR LB 2R (8] Wk, Hdbd, FV-F. JETF E s i
B S R T T AR ks o AR A T — s i HUBIATHLI BT [D]. BLECR, 2009 (2) @ 29-31.
RERE: FH
(b5 43 70)
AR TR R A 4 b T35 L 0 10 T ) 1 B 1) [7] Chen C,Liu H,Beardsley R C. An unstructured grid,
B 25 A R, X LR i — e R AR AR X i) finite-volume , three-dimensional , primitive equations
TS K s F133 s i FR 4 TR, ocean model: Application to coastal ocean and estuaries
B2 [J]. Journal of Atmospheric and Oceanic Technology,
2003,20(1) : 159-186.
[1] 83 FF FYCOM BB — 4t i i A s [8] Choi B H,Kim K O, Eum H M. Digital bathymetric and
W52 [D]. Kif  REBL T K24, 2011. topographic data for neighboring seas of Korea [J]. J Ko-
[2] BikZE, 2R, o008, &, #iE S S ms X IT &k rean Soc Coast Ocean Eng, 2002, 14:41-50.
XTK B 1 I A2 (1. KB F R, 2007, (9] ZEF/My, AL, 227V W v i e iy 18 B &
18 (6) : 793-800. s AT (D). [ BRI, 2013, 25(2) 1 156-
(3] FWEA, LW, k2R, 55, 2T FVCOM 1), 2 163.
M, S EERRL[T]. P E R 2R 25 A AR [10] Pawlowicz R, Beardsley B, Lentz S. Classical tidal
#2,2010,40(s1) : 157-161. harmonic analysis including error estimates in MATLAB
[4] FEFER, FHH,BEE TR TG RY5 using T _TIDE[J]. Computers & Geosciences, 2002,
HEE AT 72 (0], PRSI, 1999, 30(2) - 224 28(8) :929-937.
230. [ 11 ] Fang G H. Tide and tidal current charts for the marginal
[5] FEBi. M, NIRRT Sy e B i56e 1 5385 seas adjacent to China [J]. Chinese Journal of Oceanol-
ARV D). &5 P EIEER2E, 2005. ogy and Limnology, 1986,4 (1) : 1-6.
[6] Chen C,Beardsley R C, Cowles G. An unstructured grid, [12] B, FEEE. @ M, 2580 A R =5 E 55 6

finite-volume coastal ocean model: FVCOM user manual
[R]. New Bedford: University of Massachusetts, 2004.

(V1. PR, 2002,24 (1) : 17-24.
EERmE: AEE



