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Research on Remote DC Motor Control System Based on FPGA

BI Yingjian, QIU Yafeng, LLIU Zhipeng
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210018, China)

Abstract: In order to solve the real-time and accuracy problem of motion control systems in outfield test, a motor motion control
system based on Ethernet transmission by field programmable gate array (FPGA) was proposed. The upper computer is used to re-
motely control the multiple DC motor directions, speeds, positions, achieving the combination of software and hardware. It adopts the
YT8511/H chip, RGMII interface, and Altera official IP core to build the high-speed Ethernet communication interface for FPGA.
Besides, the UDP communication protocol was realized by using the three-stage machine, and the motor position feedback was com-
pleted through the incremental photoelectric encoder. Based on Verilog hardware description language, the motor driver program and
encoder signal processing program were written. and the system communication, output pulse and encoder signal processing were test-
ed and simulated. The results indicate that the system meets the requirements of remote control, with a positioning accuracy of 0. 09°,
and it has a good portability.

Keywords: ethernet communication interface; UDP/IP protocol; FPGA; DC motor; optical encoder; closed-loop control system
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PRIRE S BR A i v s T R S s R A IO L AR 1~ 2 ms,
N 15 ms BF RIS J) il 2 A 1B R A, M L5 ms
BN E 2 ms FS/NE 1 ms (1930 R 2 00 RE TF 1) R ) 38 1 A2
BRMBHLFE, HER 20 ms ZBA—K, 2 s N 58BN
HEE .

S 45 K5 E R O EOWE B K AR AR R R S
WA AT, BURK vl 3 o JH 3 800 ns, & HL RS2 A E] A
300 nsi#f 3 F 400 ns FRid i, 8 AR AT ] E B 1.6 ps.
Jyg B B R 8 ps. i Modelsim {5 B AR 5] i 25
WE 12 Frn. E R FRERT RLE 280 B A Bk b F 5 w5 o
FESz I E] A\ 380 ns AN E 400 ns, HLET AL FE ik T 26 1R 2
JG WA Bk {5 5 8 LT A 400 ns #3802 380 ns, Ak T K GE
VRS s R AR A R Tk B v RSP 4R 52 I B s
Wb 20 ns, ARAK 5 YR GE N T RE . RN T R AR AL
AR R S BR AR oK .

T T T T e ST T T T e e T T ey Ty T

Bl 12 s kop (s 505 &
3.3 HmEEESLHERE
Gt gs L PRE 1 AL B AAE 5 IR & A b A
JE—ANAE, B Ab B E X PUAT SR S 0 AR . L BT
AT MG S AR Y LB e, 7R B AG

e B EMZE N 2.5 MHz B9 A, B HI{E 5 B IFdAT A A
HEHT B AR — W, — Bt RSl B A AT A A Y
2R, FaEAT — BRI RE S A, W A A
J5 W {5 5 RT3 AR B A, i A R A 13
JiR . MIEH AT ILAE AL B A A — U Bk AR A #8510 AR
T— B R 55 RIS 45 45 5 ont _ clk, M3l 10 MHz,
HiE B R A KT B A > 2 — 8. AR TR RS B
AR, BB {5 5 direction B R R HAE 1, B4
AR SUE S BT, AT B ER position (A M
1; Ja B BAEAT A M2 —EM, A A AR B AE
JywE V. I fE 5 direction 48 g AIKESF- 0, W] AL AR
position [ fH FF 4 #8 9. ¥ £ {5 5 speed 931 5 45 RN
900 000°/s, 55 5Zhrgl FAMIF . wf 1 {h EL25 5 5 o — 2K,
BoUE T gt 255 5 A PR HL Y IE 0 1 .

BT 6T T ) 2

e T

B 13 i an 5 AL B0 K

3.4 RFETAR

FPGA 58 i W28 5 i il 40 3% , 25 3 B HL9% M5 5 i
LIFE R AL . BEEE. Bkob A A g O B, B
HLLEE 5 5 22 5 i A Bk ob . A S b o 11 B, gAY
A E SR FPGA XM 10 O ., H: d i 5 i 17
AR P AT

Wk B LS FPGA vy 3% )5 A& 2% 25 JF s HLI% &1 48
AR B IR . BEE A VALK Sh B 4043 N 4 000, HLALEE
Sk ok 18° /s, Fezh— RS 1% 1k B 2B i HLIE 1525 KA N
4000, FALAZEEIE N “101000031000007, #3FHL L
£ FPGA (¥ 6 T e E W 8 ¥ 041k . B TE HEE 2 5
RIBRAE . R A Modelsim 5 Quartus &5 K. RS
BATERCRNE 14 iR . (EREMS 5 ENL ) e d AL 17 ik oh
WHEES, MRE(E S ENL (a2 8 1 48 KB4 0 W R R
— Wi Bk ol 58 B, 5 0 T B S Bt AR B 2 MR R S B )
48 0t s o o /55 B BEA . pulse _ be Bk ohaMEAE 5
FEER — B Be ik o i 6 S 48 T AME KR RO 11, e
AMERE(S 5 EN2 g4 0 4 i85 1 JRRRL S 11 4 koh
N Y R TR (I AN o S N BU R o A= W =B SN LI 3
LTl X R G RS AR A, Rk 2 FiR,
2 22 B KO 0. 27 Fe /N 0..09°, H BIL s 00K BE 45 e L
FaE . REOE I L MR 45 ] 2R

L L T L L W AL A LT W U R

T T T

T T £

T

P14 25k W HLAL P BRI 3
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%32 %

# 2 360°NhiELIH @)
75 1 2 3 4 5
PEEZE SR | 360.27 | 360.18 | 360.09 | 359.82 | 359.91
5 6 7 8 9 10
MAEZER | 360.18 | 360.18 | 360.09 | 359.82 | 360.27
4 HRE

A SO F LR ML i AL iE s il RS T — &
WFoE, ¥ # T FPGA 5 1 {3 WL 2 [a] B9 w5 3 DL K ¥ 15
F, T My REEE N AL a A, IR
T ZA ML S 4 1 ) AN PR BRI 1. 3 F Visual Studio f]
BT RGE AN EFTE, FI A Modelsim X FPGA [N # Y
Tk i s 0 A S R A S AL BRI AT T R UET B, B
SE G 25 BRI 2R G e B, H AT ARG Y S B R S B
RS BRI AL AT A BVE I BE 1. AMNEAR RS RS L
A SE RO Z R E T AL AR ] HA AT 0 R AR A
RN
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