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PWM Control System of DC M otor Based on FPGA

LU Bin, SU Cheng gong
(School of Electrical and Information Engineering of A nhui University of
Science and Technology, Huainan 232001, China)

Abstract: In view of problems of bad precision and ant+interference ability existed in PWM control
system of DC motor based on single-chip microcomputer and being difficult to meet with requirement of
reat time performance existed in PWM control system of DC motor based on DSP, the paper proposed a
design scheme of PWM control system of DC motor based on FPGA. It detailedly introduced implementing
principle of the system in four operation states of strong acceleration, weak acceleration, deceleration and
constant speed of DC motor. T he simulation result showed that the system has certain feasibility and can
be applied in speed-regulation control system of DC electric locomotive of coal mine underground.

Key words: mine, DC electric locomotive, speedregulation, DC motor, PWM, FPGA

PWM ,
0 [1]
) PWM
) DSP
:2010- 11- 26 / PWM )
(198-), . , ,
E-mail: 1bcl861210@ 163. com
) , [J1. ,2009( 11):
43714374,
, [3] ) , .
[J]. , 2008, 6(6) :
105 107.
[ 4] )
[J. , 2005, 24(5): 636
[1] , ) 638.
[J]. ,2000(8): 11-13. [3] . [M].

[2] , s , . ,2004: 337 340.



* 56 ¢ 158 #1iL 2011 F3 A
+
vy K VD3
» DsP - |
PWM , v K VD2
FPGA ,
FPGA PWM
, el o
- TS Lhi g
’ ’ FPGA
FPGA PWM ,
1 FPGA PWM
G , FPGA Vi
V2 ( VI V2 1
1 FPGA ), L.
FPGA ASIC ( ) \ ’
(2
FPGA 1+, ’
(n ’ FPGA Vi v2 1
FPGA , fon V3 V4
Loff 5
U(): U‘l Lon= _lof N Lon Loff N UO
Lon+ loff
(2) FPGA : , 1 V1 V2 o
_FPGA ’
’ (3)
(3) )
FPGA : FPGA V3 V4 i
o Loff> Ton
4) FPGA )
4 (4
’ , FPGA
) , V1 V2 V3 V4
FPGA PWM ' ’
ton=Loff
1 ,
’ 3
FPGA PWM, 2 Quartus Tl PWM
(FPGA) )
4 ,
, 4
— clk PWM |—
— reset
( 1) — spedn([7..0]
T=Cn (T — spedt[7..0]
; Cu : 1) : Ia )’ — spedd[7..0]
2 PWM

Ia B



2011 % 3 MK % AT FPGA 89 LR ©a M PWM =47 4 © 57 -
PWM : 10 MHz, 20 kHz, K
clk: FPGA 10 MH z ; 1 = 10 000 _
20
reset: 5
spedn[7 .. 0]: 500 PWM
. , 20kHz, PWM ktax 50 Hs
spedi[7 .. 0]: : , ton= ktek= 50 Us, PWM
spedd[7 .. 0]: L, Vi vz > ’
5 fon= %ktdk: 40 IJ'S, Loff = %kt(ﬂk: 10 l’J’S,
PWM: V1 V2 V3 V4 :
PWM 1 4
spede[7 .. 0]: , fon= gktc]kz 10 Hs, for= gktde
, spede= spedt— spedd; 40 U, V1 V2 V3
speeding _status:
P ¢ V4 5 s Lon= Lo = thc]k: 25 uS,
4 , ) 2
4 0123 V1 V2 V3 V4
FPGA PWM )
3
4
LA
Quartus 11 ,
spedt
spedd spedn
PWM
4
|speedmg75tatusﬁb§2| |speed1ngﬁstatus1&)§l3 | 4 7 spe dn 1 6, spe di 13 2’
[ appuie Atk zs | | Bt A sk | spedd 36, spedc 96, spedn < spedc,
PWM 1, speeding_status 0,
e :: :: BT G107 BT T80 1 T600 s 920 55

| speeding_statusi% 1 | | speeding_statusi% 0 |

[ LA SR 2 | | MBI S AR 5 |

3 FPGA PWM
2 :
, FPGA )
spedn> spedt, ; spedn =
spedt, ; spede K spedn <
spedt, ; spedn< spedec,
; PWM
, PWM 1, V1 V2 ,
Lon, 1 1.
; PWM 0o ., V3 V4 ,
Lot 1 1.
L7 L dk

reset
clk

spedn

spedt

132

spedd

36

speeding_status

0

spedc

96

PWM il
4
5
5 R spedn 98, spedt 132,
spedd 36, spedec 96, spedc< spedn< spedt,
1 PWM , PWM 1
40 Hs, 0 10 Hs,
speeding_status 1,
6
6 s spedn 140, spedt 132,
spedn> spedt, 1 PWM ,
PWM 1 10Ms, O



* 58 I8 3k 2011 3 A

) ps 32045 640 s 96.0 s 1280 s 160.0 s 1920 ps| Ops 320 ps 640 s 960 s 1280 s 160,0 s 1920 1
Name S Name E. s
o %
[ spedn 132
[ spedt 132
H spedd 36
[ speeding_status 3
M spede 96
PWM | 1
5 7
40 Hs, speeding_status 2, FPGA
, FPGA
N ::::: T 20w 60 960pms 1280w, 1600ps 19204 PWM
[ reset [l
clk [
[ spedn 140
[ spedt 32
& 36
s]w;:ngismllls
[ spede 96
PWM h 1 1 [
[1] . [M]. : ,
6 2010.
7 [2] , . PLD  [M].
7 s spedn 132, spedt 132, ,2005.
spedn= spedt, 1 PWM , [3] - PWM [M].
PWM 1 PWM 0 : : - 2008.
. 4 s . FPGA
25 Hs, speeding_status 3, L4 ¢
(1. ,2009,36(8): 37-41.
[3] ) . - FPGA
5 (. ,2004(11): 86-88, 96.
[ 6] , . [M].
FPGA PWM .2002.
[7 . [M].
2000.
ForceCon
“ 7 ForceCon
, 2011 3 ,
ForceCon :
(1) ForceCon™ —HMI/SCADA , .net ;
(2) pSpace™ —— : ;
(3) pFieldCommh{ — , ;
(4) pSafetyLink™ — , SCADA

: http: //www.sunwayland. com. cn

E-mail: liucx@ sunwayland. com. cn

:010- 59835588 :010- 59835566



