Summary of CRC-16-CCITT Implementation in C++.

Global Variables and Constants:

uintl6_t CRC16_LUT[256];
const uintle_t poly = 0x1021;
const uintl6e_t crc_init = OXFFFF;

CRC-16 Lookup Table (LUT) Generation:

The following function is called once at the start. The 1D array of length 256 “CRC16_LUT” is then stored
in memory for all time and used whenever a CRC is computed. Alternatively, the LUT can be hard-coded
as a constant (see Appendix B).

void Generate_CRC16_LUT()

{
for (uintle t i = @; i < 256; i++)
{
uintl6_t Byte = i << 8;
for (uint8 t Bit = @; Bit < 8; Bit++)
{
if ((Byte & 0x8000) != 0)
{
Byte <<= 1;
Byte ~= poly;
}
else
{
Byte <<= 1;
}
}
CRC16_LUT[i] = Byte;
}
}

CRC-16 Computation:

The following function is called whenever a CRC-16 is required from an array of data.

uintl6_t Calc_CRC16(uint8_ t *Data, uintl6_t Datalen, uintl6_t crc)

{
for (uintle_t i = @; i < Datalen; i++)
{
uint8 t index = Data[i] ~ (crc >> 8);
crc = CRC16_LUT[index] ~ (crc << 8);
}

return crc;



CRC-16 Function Call Example:

The data for which the CRC is to be computed is first of all typecast into an array of unsigned char (uint8_t)
“DataBytes”. This can be done using the memcpy function. When generating a CRC value for an array of
data the length value “Len” passed to the function is that of the number of bytes in the entire array. However,
when checking a CRC value appended to an array of data, the length value passed to the function is two
less than that of the entire array so as to exclude the appended CRC word. The CRC value passed to the
function is that of the initialiser constant “crc_init”, which, for the CCITT specification, is hexadecimal
OxXFFFF.

uintl6_t CRC_computed = Calc_CRC16(&DataBytes, Len, crc_init);

Checksum Test:

A checksum test is passed if the computed and transmitted checksum values are equal. With the CRC
appended at the end of the transmitted data array the test is carried out as follows

uintl6_t CRC_appended;
memcpy (&CRC_appended, &DataBytes[Len - 2], 2);

bool CRC_pass = (CRC_appended == CRC_computed);

Code implementation can be validated by cross-checking results with a reputable online CRC calculator
such as https://crccalc.com/
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Appendix A:

CRC-16-CCITT Algorithm Parameters:

Polynomial divisor: 0x1021 (X +x?+x°+1)
CRC initialiser: OxXFFFF

Input reflection: False

Output reflection: False

Output XOR: 0x0000

Appendix B:

// CRC-16 lookup table for CCITT polynomial ©x1021

static const uint16 t CRC16_LUT[256] =
{
0x0000, 0x1021, Ox2042, Ox3063, Ox4084, OX50A5, OX60C6, OX7OE7,
0x8108, ©x9129, OxAl4A, OxB16B, OxC18C, OxD1AD, OXE1CE, OxFIEF,
0x1231, ©x0210, Ox3273, 0x2252, Ox52B5, Ox4294, Ox72F7, 0x62D6,
©x9339, 0x8318, OxB37B, OxA35A, OxD3BD, OxC39C, OxF3FF, OxE3DE,
0x2462, Ox3443, Ox0420, 0x1401, OX64E6, Ox74C7, Ox44A4, OX5485,
OXA56A, OxB54B, Ox8528, 0x9509, OXESEE, OXF5CF, OXCSAC, ©xD58D,
@x3653, Ox2672, Ox1611, Ox0630, Ox76D7, OX66F6, OX5695, Ox46B4,
@xB75B, OxA77A, ©x9719, ©x8738, OxF7DF, OxE7FE, ©xD79D, ©xC7BC,
Ox48C4, OX58E5, Ox6886, Ox78A7, 0x0840, Ox1861, Ox2802, 0x3823,
@XC9CC, OXDIED, OXE98E, OXFOAF, ©Ox8948, 0x9969, OXA90A, OxB9I2B,
OX5AF5, Ox4AD4, Ox7AB7, Ox6A96, Ox1A71, OxOA50, Ox3A33, Ox2A12,
@xDBFD, OxCBDC, OxFBBF, @XEBOE, ©x9B79, Ox8B58, OxBB3B, OXABIA,
OX6CA6, Ox7C87, Ox4CE4, Bx5CC5, ©x2C22, Ox3C03, Ox0C60, Ox1C41l,
OXEDAE, OxFDS8F, OxCDEC, ©xDDCD, ©OxAD2A, OxBDOB, ©x8D68, ©x9D49,
@X7E97, OX6EB6, OXSED5, OX4EF4, Ox3E13, Ox2E32, Ox1E51, OXOE70,
OXFFOF, OXEFBE, OxDFDD, OxCFFC, OxBF1B, OxAF3A, Ox9F59, Ox8F78,
0x9188, ©Ox81A9, OxB1CA, OXA1EB, ©xD10C, OxC12D, OxF14E, OXEI16F,
0x1080, Ox00A1, Ox30C2, OX20E3, Ox5004, 0x4025, OX7046, OX6067,
@x83B9, ©x9398, OxA3FB, OxB3DA, ©OxC33D, OxD31C, OXE37F, OxF35E,
0x02B1, Ox1290, Ox22F3, 0x32D2, Ox4235, Ox5214, Ox6277, 0x7256,
@XB5EA, OXASCB, Ox95A8, 0x8589, OXF56E, OXE54F, @xD52C, ©xC56D,
Ox34E2, Ox24C3, Ox14A0, Ox0481, Ox7466, Ox6447, Ox5424, Ox4405,
OXA7DB, OxB7FA, Ox8799, ©x97B8, OXE75F, OxF77E, OxC71D, ©xD73C,
@x26D3, Ox36F2, 0x0691, Ox16BO, OX6657, Ox7676, Ox4615, 0x5634,
OxD94C, OxC96D, OXFIOE, OXE92F, Ox99C8, Ox89E9, OXBISA, OXASAB,
0x5844, OxA4865, Ox7806, Ox6827, Ox18CO, OxO8E1l, Ox3882, Ox28A3,
@xCB7D, OxDB5C, OXEB3F, OxFB1E, ©x8BF9, ©x9BDS, OxABBB, OxBBIA,
Ox4A75, Ox5A54, Ox6A37, Ox7A16, OxOAF1l, Ox1ADO, Ox2AB3, Ox3A92,
OXFD2E, OXEDOF, OxDD6C, OxCD4D, OxBDAA, OxADSB, Ox9DES, ©x8DCI,
@x7C26, Ox6C07, Ox5C64, Ox4C45, Ox3CA2, Ox2C83, Ox1CE@, ©x0CCl,
OXEF1F, OxFF3E, OxCF5D, OxDF7C, OXAF9B, OxBFBA, Ox8FD9, Ox9FFS,
Ox6E17, OX7E36, Ox4E55, OX5E74, Ox2E93, Ox3EB2, OxOED1, OX1EFO
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