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CRC16 Algorithm

The CRC16 used in low-level communications with Spectrum Sensors & Controls Digital Sensors can be quickly and
easily calculated using alook-up table. A program to generate the table is provided on the next page. The resulting
look-up table and 'C' function to add byte b to a CRC are asfollows:

const unsigned int CROblI[ 256 ] = {
0x0000, 0xCOCl, 0xC181, 0x0140, 0xC301, 0x03CO, 0x0280, 0xC241,
0xC601, 0x06CO, 0x0780, 0xCr41, 0x0500, 0OxC5Cl, 0xC481, 0x0440,
0xCC01, 0x0CCO, 0x0D80, 0xCD41, O0xO0F00, OxCFCl, OxCE81, OxOEA40,
0x0A00, OxCACl, 0xCB81, 0x0B40, 0xC901, 0x09CO, 0x0880, 0xC841,
0xD801, 0x18CO, 0x1980, 0xD941, 0x1B00O, 0xDBCl, 0xDA81, 0x1A40,
Ox1EO0O0, OxDEC1, 0xDF81, O0x1F40, 0xDDO1, 0x1DCO, 0x1C80, 0OxDC41
0x1400, 0xD4Cl, 0xD581, 0x1540, 0xD701, 0x17CO, 0x1680, 0xD641,
0xD201, 0x12C0, 0x1380, 0xD341, 0x1100, 0xD1Cl, 0xD081, 0x1040,
0xF001, 0x30C0, 0x3180, OxF141, 0x3300, OxF3Cl, O0xF281, 0x3240,
0x3600, OxF6Cl, OxF781, 0x3740, OxF501, 0x35C0, 0x3480, OxF441,
0x3C00, OxFCCl, OxFD81, 0x3D40, OxFF01, Ox3FCO, Ox3E80, OxFE41,
OxFAO01, Ox3ACO, 0x3B80, 0xFB41, 0x3900, OxF9Cl, O0xF881, 0x3840,
0x2800, OxE8C1l, O0xE981, 0x2940, OxEBO1, 0x2BCO, 0x2A80, OxEA41
OxEEO1, Ox2ECO, 0x2F80, OxEF41, 0x2D00, OxEDC1l, OxEC81, 0x2C40,
OxE401, 0x24C0, 0x2580, OxE541, 0x2700, OxE7Cl, OxE681, 0x2640,
0x2200, OxE2Cl, OxE381, 0x2340, OxE101, 0x21CO, 0x2080, OxE041,
0xA001, 0x60C0, 0x6180, 0xA141, 0x6300, OxA3Cl, 0xA281, 0x6240,
0x6600, OxA6Cl, OxA781, 0x6740, O0xA501, 0x65C0, 0x6480, O0xA441,
0x6C00, OxACCl, OxAD81, 0x6D40, OxAF01, Ox6FCO, Ox6E80, OxAE41
OxAAO01, Ox6ACO, 0x6B80, 0xAB41, 0x6900, OxA9Cl, O0xA881, 0x6840,
0x7800, 0xB8Cl, 0xB981, 0x7940, 0xBB01, 0x7BCO, 0x7A80, OxBA41
OxBEO1, Ox7ECO, 0x7F80, OxBF41, 0x7D00, 0xBDCl, 0xBC81, 0x7C40,
0xB401, 0x74C0, 0x7580, 0xB541, 0x7700, 0xB7Cl, 0xB681, 0x7640,
0x7200, 0xB2Cl, 0xB381, 0x7340, 0xB101, 0x71CO, 0x7080, 0xB041,
0x5000, 0x90C1, 0x9181, 0x5140, 0x9301, 0x53C0, 0x5280, 0x9241,
0x9601, 0x56C0, 0x5780, 0x9741, 0x5500, 0x95C1l, 0x9481, 0x5440,
0x9C01, 0x5CCO, 0x5D80, 0x9D41, Ox5F00, Ox9FCl, Ox9E81, Ox5E40,
O0x5A00, Ox9ACl, 0x9B81, 0x5B40, 0x9901, 0x59C0, 0x5880, 0x9841,
0x8801, 0x48C0, 0x4980, 0x8941, 0x4B00, 0x8BCl, 0x8A81, 0x4A40,
Ox4E00, Ox8EC1, Ox8F81, O0x4F40, 0x8D01, 0x4DCO, 0x4C80, 0x8C41
0x4400, 0x84Cl, 0x8581, 0x4540, 0x8701, 0x47CO, 0x4680, 0x8641,
0x8201, 0x42C0, 0x4380, 0x8341, 0x4100, 0x81Cl, 0x8081, 0x4040 };

unsi gned short addCRC( unsi gned short CRC, unsigned char b )

{
return ( CRC >> 8 ) ~ CRObI[ ( CRC & OXFF ) ~ b ];
}

The CRC of ablock of datais calculated by initializing the CRC to zero and calling add CRC to add sequentia bytes
from the block to the CRC.
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CRC Table Generation Program
The CRCt bl table used in the CRC Algorithm can be created with the following program:

#i ncl ude <stdio. h>
#define CRC16 0xA001 [* X16 + X15 + X2 + 1 */

unsi gned short cal cCRC( unsigned short data )
{
i nt i
unsi gned short crc = O;

for (i =8; i; i--)
{
if ( ( data » crc ) & 0x0001 )
crc = ( crc > 1) " CRCL6;
el se

crc >>= 1;
data >>= 1;
}

return crc,;

}

int main( int argc, char *argv[] )

{

i nt i

printf( "const unsigned int CRCtblI[ 256 ] = {\n" );

for (i =0; i < 256; i++)
{
printf( "0Ox%®4X"', calcCRC( i ) );
if (i !'=255)
{
printf( ", " );
if ( (1 %8 ) ==7)
printf( "\n" );
}
printf( YoAn" o),
}
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