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Realization of tobacco cutting speed measurement data transmission

based on FPGA and Modbus Protocol

LIU Junyu, ZHAO Lihong
(School of mechanical engineering ,Nanhua University, Hengyang Hunan 421001, China)

[ Abstract] In this paper, aiming at dealing with the data transmission system of tobacco tachometer, a data transmission
debugging method which is based on FPGA and Modbus communication protocol is proposed. This paper introduces the module
design of tobacco cutting speed measurement data transmission based on FPGA, as well as the problems encountered in the
debugging and testing process and the solutions. Finally, the practice shows that the method can meet the requirements of tobacco
cutting speed measurement technology under the wind power supply environment, and the tobacco cutting speed measurement data

can be transmitted accurately and quickly.
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Fig. 1 Hardware block diagram of data acquisition and

transmission system
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Fig. 2 Modbus communication function module diagram

3.1 K&/ BRIEFIEDR

AR BT RE R ARSI H R i ] ik
W, S A B — A AR A HL AL B, IR A AL
FPGA M P ERECHE 2F A7 45 P 132 O 4l | S48 e e 4
AL Modbus BB B2 19 4 SO =X, I 176k
B2 B 1 B s A A7 A R, 20 R R S k%
CRC A B B IF TE B 5, 245 R % A e R 25 4R
3C, I HARYE Aok USSR HGR 18] A5 s 7 A TR
AFUT 42 A [ R RS 4 38 B B He 2R 4%
485 2k B Ak AR B Y
3.2 KRiEiEH

AR 3 5E A R B K Modbus
o SO AT AT BRI B ik 10 A A
HfL T 8 A B 1 AR LGOI AN 1 AL A
FHL L 485 .05 DE s i F- B 1R M BT
KRR E (DE B AL i FPGA #5541 , >k A
1 B o e 1y o | ot AT S RN N A iR X R
THES, IR #8458 1 AR AR LA Sy — A e
RIETEARE . — WSO R K TG, Rk 2
PR R AL IR IR A AR 3 25 S ik A
TR BT S AR A0 AR 7 1) SRR FH A B
W , PRUERE IR SCZ ] [ B AN /N T 3.5 NPT
3.3 BEliEd

PR, 485 08 (1) DE i b 2007 AR 42 il
RARUE EHLRE S I 2] 45 ML M1 ECHE | B & 3% 4%
K5, HEHHEPK DE SEHAC, SR8 . A
S 5 A7 B A B RSO R I — S AL
Bl , FFAFA TR0 8 10, 58 AN FWIEANLT
i 9-16 i, A S, B 3] — i SCHE I se B
Modbus %Mt SCHRA [ 1A% X, SR X0 4
SR E A A A S BOR VLR, 5 CRC K IR e
PUEHEAS TEA , 2 SRS 2R e, 25 iz 42 iy
3,
3.4 CRC KIgHEH

Modbus 1815 PSR SCHJE A~ F 4548 CRC
KRS ZH 1%, CRC B IRINT

(1) % L—> 16 Si Y CRC FFfE%s, T %17
CRC #5600, W 4A{E A OXFFFF'®

(2) B — D F I EUES CRC A f7a
BRI R B, IR 45 R CRC T A7 A% T 4K
o

(3) ¥ CRC FFAfEa% 8l 4 B8 — o, w5 o b
“0”, [RIHRG I B2 A7, SR 07, I B A i A R
WERF AL 17 B CRC 7728504 5 0XA001



150 B o /5 M5 MM

510 %

SRR 4SRRI 2 CRC A fimeh, EEKD S
WK BT — N R

(4) FMUF H e BRCHE i S B — 15 B 4R
TTHRR(2) ((3) , HEHRSCEE S AR b H e Be | e ¢
CRC ZAF# A RD R CRC K EH5
4 WX 5IEIE
4.1 HEERFAREXR

(1) AL 4 B AR RS o L4000
KR 22 o 2R A F R A o, R AR
RECALLF 5 1 9 B 4-20 mA | B AR AL 5t A 1y
ELUE0-10 V., 50T 72 rp 75 PR IR AR L S i 1 10 3
etk BRI EE m R A T 40 ms/ IR,

(2) M MG (BT e i) W 50 Fnf 4y
el $24E 24 V DC JF S 2 B ARES, F5R
B HL R | PR L 2 75 I

(3) BEAE— A~ ST R, 2k NS R
WA, DR AR SR A A S 10 NS LA L
4.2 RFEiAIRK

% Z 80K H Mentor 2 B 1 Modelsim {5 B3 4
5 FPGA B A 32 73 A1 { ( Signaltap ) 454
PR, F TR 2 (RN i R AR A L
Tk RS, I FPGA LA 3% 22 AS K 1)
] DA #5535 BT (9 4 SC, I H A T4 S a] B /)
F 40 ms,

PR A AR AT T, PR E R R v A
FURHE R, IR FREER LT 3 Moy,

(1) e e, 48 a0 e i PR g5 A%
R, 1T BT S 10 S g SRR
49 600 bps THHL T A4 ]2 : 10x1/9 600,%
1 ms, KiE—WT8 T MR SCHT e Z AT TR 24 8.
3 ms, BRI 3] 38 400 bps J5, K i% 8 FATIR
SCHTRET B /NT 2.1 ms, 248K, I 4% 3R IR ik e
U, VAR SRR A i b o P o DA LRIE | e 2
TR ECR FH R 38 400 bps,

(2) Gt iRSC k%, A i RECESE 4 B
BRI, — RS — T, TR % 4 ik
IC, AR S 8 FAT, B B A 32 AT, W
SR FH Modbus DIAERS 10, — UK B2 1] DA b 2E
VU FFAERS B, ALTT 17 A7, B AR
SCZ A 3.5 AN IS GG bR A B ), A OF ik
SCHSF R AT A — 2

(3) AR B A N, FERIERSL R i 2 &
PAEDL T, FIFE ] DA SRRSO | B2 R Y
i ) P9 58 B & 26 I s 4R S0 2 OGN SRR

A BORTEPIMIS DA B8 N 27 17 a4 1Y 4 SCZ 1H]
AWk R OCECHE O A . FEE
BT AR AHT 8 41 ST SR P 2 16 4 SCI ] /)
TS PRI ] 7 0] 2% 5 mie) A5 400 o A ) o 2 M
Modelsim #5345 HLE QAL 3 Fs

B 3 Modelsim {7 E &

Fig. 3 Modelsim simulation diagram
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Fig. 4 The serial debugging module read data graph
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