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Research of CAN Bus Controller of On-line Monitoring System of
Mine-used High-voltage Cable

LIU Shu-min, SONG Jian-cheng, XU Chun-yu, GENG Pu-long
(College of Electrical and Power Engineering of Taiyuan University of Technology,
Taiyuan 030024, China)

Abstract:For problems that there are no efficient monitoring platform and reliable communication way
about on-line monitoring system of mine-used high voltage cable, the paper proposed a design scheme of
CAN bus controller of on-line monitoring system of mine-used high-voltage cable, and introduced design of
hardware circuit, setting of Baud rate and realization of programming state-machine and SPI
communication of the CAN bhus controller in details. In the CAN bus controller, FPGA chip
EP2C20F484C8 is monitoring core, MCP2510 is bus controller, and Verilog HDL is programming
language. The experimental result verified performances of real-time and reliability of the CAN bus

controller.
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FPGA By F % 24 # & Atmel, Actel, Lattic,
Altera # Xinlinx &, 75 3¢ # B Altera Cyclonell &
Pty EP2C20F484C8, #ith v BA A% . AR
PR AN SRR, BEAH £k 315 MATH
1/O 511, H 1ESMAREC 4 50 MHz & 4% , i 4 A i
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1.3 CAN B & #EHSaA

CAN BEREETAHHXALEMBITERE ML,
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E-WRESRE CRCEE.BALST MHEAE
REHE, AEBBNEEEAS , TUAERBRE,
HTHRIAETER. L sl el fA R
SRR AWTI6E.

% ] Microchip 2 &) 4 = @ MCP2510 £ %
CAN & #4380, MCP2510 4 CAN %
V2. 0A/B HARMMIE, 7T LLE W . & % CAN HRAEDT
My et ; AT HEMN 0~-8 FWHBAREMNEE
1 Mbit/s FEFEE;H 2 MEWENMSEN 3 M E
EEMWSR BEAMTES T RN SPI 0 S HAE
B E 5 MHz,

MCP2510 £/ CAN & 0 i CAN il
Bigk SPTH: O SPI il fixd A TRLE
R BB S SRAM 4258 3440,

1.4 CANEZ&EHNEEH LR

CANEKERSEHBEODE?2 nx.
EP2C20F484C8 # 1/0 A 5 MCP2510 f§ CS.SCK,
MISO.MOSI [0 # ¥ 28 % £, 32 3 MCP2510
FZReER g CS ik SCK AIFhEBFE
it Bh Bk vh . E B BB BT, EP2C20F484C8 [+
YL s/ M AL A B 28 MOSL 5 A 4R, 72 1 4
BT T, EP2C20F484C8 I HU EHL5 A/ ML &R
iE & MISO % 1 i) ¥ HE . PCAB2C250 3 CAN
BER BN, H CAN R4 05 MCP2510 1
TXCAN,RXCAN # %, 7 MCP2510 {21 2 3h it
#fEF. MCP2510 f1 PCA82C250 i it e i &
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clk 45175 $F) 1 MHz i 8 clk 1M fE5 R G
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always{@ (posedge clk or negedge rst_n)
hegin if (! rst_n) cnt_for_1M<C=8"d0;
else if (ent_for 1M>>=24) ent_for_1M<C=8'd0;
else cnt_for_IM<C=cnt_for_IM+8"dl ;end
always@ ( posedge clk or negedge rst_n)
begin if (! rst_n) clk_1M_reg<C=1"h0;
else if (ent_for 1M>=24)

clk_1M_reg <C=~~clk_IM_reg; end

assign clk_1M =clk_1M_reg;

/R BENESITH

always@{ posedge clik_1M or negedge rst_n)
begin if(1 rst_n) ent_for_lbyte<] =8'd0;
else if(main_state= = Reset)

begin if(ent_for_lbyteX>=24) cnt_{or_lbyte<!=8§'d0;
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else ent_for_lbyte<C =cnt_for_lbyte+8'dl ;end

else cnt_for_1byte<=8'd0; end

//SPLEO R #1155 CS

always@ (posedge clk_1M or negedge rst_n)

begin if{! rst_n) CS_reg<C=1"b1;

else if(main_state= = Reset)

begin if(ent_for_lbyte>>=24) CS_reg<C=1'bl;

else CS_reg<C =1'b0; end

else CS_reg<=1'kl; end

assign CS=CS_reg;

//SPLEE O ERATRS fhim A 51 SCK

always@<{posedge clk_1M or negedge rst_n)

begin (1 rst_n) SCK<I=0;

else if((main_state= = Reset) & & (1 CS))

case (cnt_for_lbyte)

10'd02,SCK<C=1; 10°d05,SCK<(=1; 10'd08:SCK<=1; 10’
di1;8CK<=1; 10'd14,5CK<=1; 10'd17.SCK<<=1;

10'd20:SCK<C=1; 10'd23,8CK<=1;

default; SCK<Z=0; endcase

else SCK<C=0; end

//SPLEELT EHLE &/ ML Ad5 5 MOSI

always@ (posedge clk_1M or negedge rst_n)

begin if (! rst_n) MOSI<C=0;

else if ((main_state==Reset) & & (1 €S}

case{ent_for_lbyte)

10'd01: MOSI<C=1; 10'd0zZ; MOSI<<=1;

10"do4: MOSI<<=1; 10'd05, MOSI<=1;

10°d07 ; MOSI<I=0; 10'd0§, MOSI<{=0;

16'd10: MOSI<{=0; 10'd11:MOSI< =0;

10°a13: MOSI<=0; 10'd14; MOSI< =0;

10'd16 ; MOSI<C=0; 10'd17:MOSI< =0;

107d19; MOSI<I=0; 10'd20, MOSI< =0,

10°d22 ; MOSI<<=0; 10'd23:MOSI<C =0,

default; MOSI<C =0; endcase

else MOSI<Z=0; end
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