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CRC Generator for Verilog or VHDL 

By Evgeni Stavinov, OutputLogic.com 

 

 

Description 
 

CRC Generator is a command-line application that generates Verilog or VHDL code for CRC of any data width 

between 1 and 1024 and polynomial width between 1 and 1024. The code is written in C and is cross-platform 

compatible 

 

 

 

Parameters 

language: verilog or vhdl 

 

data_width  : data bus width {1..1024}  

poly_width  : polynomial width {1..1024}  

 

poly_string  : a string that describes CRC polynomial.  

 

     Examples: 05       =  x
5
+x

2
+1 

                        8005  =  x
16 

+ x
15

+ x
2
+ 1 

 

     Note: string representation (0x05, 0x8005) doesn’t include highest degree coefficient in polynomial 

representation (x
5
 and x

16
 in the above examples)   

 

 

 

Output Examples 

 

[1] C:\OutputLogic> crc-gen  

  

usage: 

        crc-gen language data_width poly_width poly_string 

 

parameters: 

        language    : verilog or vhdl 

        data_width  : data bus width {1..1024} 

        poly_width  : polynomial width {1..1024} 

        poly_string : polynomial string in hex 

 

example: usb crc5 = x^5+x^2+1 

        crc-gen verilog 8 5 5 
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[2] C:\OutputLogic> crc-gen verilog 8 5 05 

 

 

//-----------------------------------------------------------------------------  

// Copyright (C) 2009 OutputLogic.com 

// This source file may be used and distributed without restriction 

// provided that this copyright statement is not removed from the file 

// and that any derivative work contains the original copyright notice 

// and the associated disclaimer. 

// THIS SOURCE FILE IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS 

// OR IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED 

// WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

//-----------------------------------------------------------------------------  

// CRC module for 

//       data[7:0] 

//       crc[4:0]=1+x^2+x^5; 

// 

module crc( 

        input [7:0] data_in, 

        input        crc_en, 

        output [4:0] crc_out, 

        input        rst, 

        input        clk); 

 

        reg [4:0] lfsr_q, 

                   lfsr_c; 

        assign crc_out = lfsr_q; 

        always @(*) begin 

                lfsr_c[0] = lfsr_q[0] ^ lfsr_q[2] ^ lfsr_q[3] ^ data_in[0] ^ data_in[3] ^ data_in[5] ^ data_in[6]; 

                lfsr_c[1] = lfsr_q[1] ^ lfsr_q[3] ^ lfsr_q[4] ^ data_in[1] ^ data_in[4] ^ data_in[6] ^ data_in[7]; 

                lfsr_c[2] = lfsr_q[0] ^ lfsr_q[3] ^ lfsr_q[4] ^ data_in[0] ^ data_in[2] ^ data_in[3] ^ data_in[6] ^ data_in[7]; 

                lfsr_c[3] = lfsr_q[0] ^ lfsr_q[1] ^ lfsr_q[4] ^ data_in[1] ^ data_in[3] ^ data_in[4] ^ data_in[7]; 

                lfsr_c[4] = lfsr_q[1] ^ lfsr_q[2] ^ data_in[2] ^ data_in[4] ^ data_in[5]; 

 

 

        end // always 

 

        always @(posedge clk, posedge rst) begin 

                if(rst) begin 

                        lfsr_q  <= {5{1'b1}}; 

                end 

                else begin 

                        lfsr_q  <= crc_en ? lfsr_c : lfsr_q; 

                end 

        end // always 

endmodule // crc 

 

 
[3] C:\OutputLogic> crc-gen verilog 8 16 8005 

 
//-----------------------------------------------------------------------------  

// Copyright (C) 2009 OutputLogic.com 

// This source file may be used and distributed without restriction 

// provided that this copyright statement is not removed from the file 

// and that any derivative work contains the original copyright notice 

// and the associated disclaimer. 

// THIS SOURCE FILE IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS 

// OR IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED 

// WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
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//-----------------------------------------------------------------------------  

// CRC module for 

//       data[7:0] 

//       crc[15:0]=1+x^2+x^15+x^16; 

// 

module crc( 

        input [7:0] data_in, 

        input        crc_en, 

        output [15:0] crc_out, 

        input        rst, 

        input        clk); 

 

        reg [15:0] lfsr_q, 

                   lfsr_c; 

        assign crc_out = lfsr_q; 

 

        always @(*) begin 

                lfsr_c[0] = lfsr_q[8] ^ lfsr_q[9] ^ lfsr_q[10] ^ lfsr_q[11] ^ lfsr_q[12] ^ lfsr_q[13] ^ lfsr_q[14] ^ lfsr_q[15] ^ data_in[0] 

^ data_in[1] ^ data_in[2] ^ data_in[3] ^ data_in[4] ^ data_in[5] ^ data_in[6] ^ data_in[7]; 

                lfsr_c[1] = lfsr_q[9] ^ lfsr_q[10] ^ lfsr_q[11] ^ lfsr_q[12] ^ lfsr_q[13] ^ lfsr_q[14] ^ lfsr_q[15] ^ data_in[1] ^ data_in[2] 

 ^ data_in[3] ^ data_in[4] ^ data_in[5] ^ data_in[6] ^ data_in[7]; 

                lfsr_c[2] = lfsr_q[8] ^ lfsr_q[9] ^ data_in[0] ^ data_in[1]; 

                lfsr_c[3] = lfsr_q[9] ^ lfsr_q[10] ^ data_in[1] ^ data_in[2]; 

                lfsr_c[4] = lfsr_q[10] ^ lfsr_q[11] ^ data_in[2] ^ data_in[3]; 

                lfsr_c[5] = lfsr_q[11] ^ lfsr_q[12] ^ data_in[3] ^ data_in[4]; 

                lfsr_c[6] = lfsr_q[12] ^ lfsr_q[13] ^ data_in[4] ^ data_in[5]; 

                lfsr_c[7] = lfsr_q[13] ^ lfsr_q[14] ^ data_in[5] ^ data_in[6]; 

                lfsr_c[8] = lfsr_q[0] ^ lfsr_q[14] ^ lfsr_q[15] ^ data_in[6] ^ data_in[7]; 

                lfsr_c[9] = lfsr_q[1] ^ lfsr_q[15] ^ data_in[7]; 

                lfsr_c[10] = lfsr_q[2]; 

                lfsr_c[11] = lfsr_q[3]; 

                lfsr_c[12] = lfsr_q[4]; 

                lfsr_c[13] = lfsr_q[5]; 

                lfsr_c[14] = lfsr_q[6]; 

                lfsr_c[15] = lfsr_q[7] ^ lfsr_q[8] ^ lfsr_q[9] ^ lfsr_q[10] ^ lfsr_q[11] ^ lfsr_q[12] ^ lfsr_q[13] ^ lfsr_q[14] ^ lfsr_q[15] 

^ data_in[0] ^ data_in[1] ^ data_in[2] ^ data_in[3] ^ data_in[4] ^ data_in[5] ^ data_in[6] ^ data_in[7]; 

 

 

        end // always 

 

        always @(posedge clk, posedge rst) begin 

                if(rst) begin 

                        lfsr_q  <= {16{1'b1}}; 

                end 

                else begin 

                        lfsr_q  <= crc_en ? lfsr_c : lfsr_q; 

                end 

        end // always 

endmodule // crc 
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OutputLogic.com is a web portal that offers online tools for FPGA and ASIC designers.   

 

 

 

   

The MIT License 

 

Copyright © 2009 OutputLogic.com 

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated 

documentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights 

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to 

whom the Software is furnished to do so, subject to the following conditions: 

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the 

Software. 

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, 

INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 

PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR 

COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN 

AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH 

THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE. 
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