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Fig.1  Example for CRC checkcode calculation ”
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Table 1  Several common CRC generating polynomial 8 48 8
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0x3 /0xC '
4C 00 00 00 72 0x28
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CRC324EEE 802.3 B e e CRC
20 4ad +a” a0 4t +a? +a+1 ROM ID Scratchpad 2
0x04C11DB7/0xEDB88320 .
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Fig.2 CRC-8-Dallas/Maxim generating polynomial and hardware description

1 ROM ID
. 1 1 0 unsigned char i uCRC8 =0x00;
“10011”  “00000” ( “0011” for(i=0;i < 8;i+ +) CRC8( romcode i );
“0000”) 2 if( uCRC8 = =0x00) { /* ® [}
“10001100”  “00000000” 1 else {/* * 1Y
2 1 uCRC8
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void CRC8(unsigned char d) { Table 3 RTU communication frame format
for( unsigned char 1=0;i < 8;i+ +) {
if( (uCRCS ~ d) & 0x01)
uCRCS = (uCRC8> 1) * 0x8C; 1B 1B 0~252 B 2 B( CRCH6-1BM)
else uCRC8> =1;
d>=1;}} 3 Modbus CRC
uCRC8 d G(x) =x"" +x"” +x° +1
. 2 CRC-
8 B ROM ID 16dBM ¢ 7 1010000000000001

romcode 8 ( CRC) (0xA001) 16 (2 B).
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for( unsigned char 1=0;i < 8;i+ +) {
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uCRCS ~ = d d
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void CRC8( unsigned char d) {

uCRC8 ~=d; // d
for( unsigned char 1=0;i < 8;i+ +) {
unsigned char m = uCRC8 & 0x01;
uCRC8> =1; if( m) uCRC8"=0x8C;}}

unsigned char m = - ( uCRC8 & 0x01) ;
uCRC8 = (uCRC8> 1) Y(0x8C & m)

if : “m =

“ ” “ ”

m 0x01
0x00 - 0x01 = OxFF - 0x00 = 0x00
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void CRC16( unsigned char d) {
uCRC16 " =d,;

for( unsigned char i=0;i < 8;i+ +) {
unsigned int m = — (uCRC16 & 0x0001) ;
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(0xA001 & m) ; }}
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for( unsigned char i =0;i < 8;i+ +)
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else {/* * [}
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uCRC16 "~ =* ( unsigned int* ) d;
uCRC16 = CRC16_16 uCRC16 & OxFF
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3
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Research on embedded system CRC algorithm design

PENG Wei'
1 School of Electronic and Information Engineering Wuhan City Vocational College Wuhan 430064

Abstract This paper introduces the basic principle of Cyclic Redundancy Check( CRC) and the form of genera—
ting polynomial analyzes the generating polynomial and hardware description of CRC-8-Dallas/Maxim and CRC46-
IBM in embedded system. In the case study of the data checking of ROM ID/Scratchpad of DSI8B20 device and the
bus network data frame checking of Modbus through analyzing and researching into the generating polynomial and
hardware description the paper gets a basic bit-to-bit check algorithm design then obtains an advanced bit-to-bit
check algorithm and a single byte and a half byte table lookup check algorithm on the basis of mathematical deriva—
tion. In order to improve check speed this paper proposes a new method based on block and multiHable checking
algorithm. Comparison in ROM space occupancy and processing speed is carried out among all the above check al-
gorithms. The designed CRC program provides support for the reliable transmission of embedded system data.

Key words embedded system; CRC; error control; check; generating polynomial; algorithm



