
IJEEDC, ISSN (P): 2320-2084, (O) 2321–2950, COE, Bharti Vidyapeeth, Deemed University, Pune, Special Issue-1 April-2015 

Implementation Of Parallel CRC Generation For High Speed Application 
 

128 

IMPLEMENTATION OF PARALLEL CRC GENERATION FOR HIGH 
SPEED APPLICATION 

 
1KIRAN U. MANE, 2PR.R.M.KHAIRE 

 
Dept. of Electronics, BVDUCOEP, Pune, India 
Dept. of Electronics, BVDUCOEP, Pune, India 

Email: Mane.kiran49@gmail.com, rmkhaire@gmail.com 
 

 
Abstract — In data communication there is technology named as “data transmission”. So in data transmission cyclic 
redundancy check (CRC) is very needful method for detecting transmission error. By the help of recursive formula in serial 
CRC, it is possible to find out the parallel CRC architecture. A Serial CRC calculation cannot initiate a high throughput 
while parallel CRC calculation can increase the throughput of CRC computations. Proposed CRC algorithm is designed for 
32-bit which can be simulated on Xilinx tools using VHDL language. Its hardware implementation is possible on FPGA 
board of Spartan 6 families. The design is done with the help of encoder and decoder for the serial data transmission and 
reception of CRC.  
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I. INTRODUCTION 
 
For data storage, communication and networking 
field, Cyclic Redundancy Code (CRC) is widely used 
for detection of single error, burst errors. The 
technique used for this proposed system is binary 
division. There may be dissimilarities between 
transmitted data at transmitter and received data at 
receiver due to introduction of errors. One of the 
examples of cause of error is thermal noise. For 
efficient communication, it is necessary that the 
system should be more prone to error detection and 
error correction techniques. There are number of 
techniques for detection and correction of errors, And 
CRC technique is one of them.  
 
The CRC algorithm joins or put together very low 
number of bit in case of CRC 32 bits to the message 
inconsistency of the length of authenticated data, and 
allows best presentation for recognization of burst 
error. The CRC algorithms are best at detection of 
remarkable errors and are not difficult to execute in 
hardware execution. CRC had discovered a new 
implementation in mobile telecommunication 
structure or organization standard for message length 
remark of changeable length communication.  
The ordinary hardware for CRC check is linear 
feedback shift register (LFSR) and D-ff, which are 
composed of flip-flop and logic gate XOR. In paper 
[6],”An application of CRC is X25 standard, CRC 
16-CCITT, Ethernet, ATM.” Applications of CRC 
are given. 
 
Data storage has a good area where CRC error 
detection is becoming grown or enlarge much more 
important than other storage convenience. In [7], 
“CRC 32 bit check the data having accomplished at 
very high speed and parallelly handled”. 
 
II. EXISTING THEORY 
 

Algorithm: 
1. The CRC code words of length N with m-bit 

data word is called as (N, m) cyclic code. It 
contains (N-m) check bits or parity bits. 

2. These parity bits are generated by modulo-2 
arithmetic division. 

3. The dividend is a data word followed by   n 
= N-m number of zeros. The divisor is a 
special binary word of length (n+1). 

4. The CRC code word is formed by modulo-2 
addition of the remainder so obtained and 
the dividend. 

5. The following example will enable to 
understand as how exactly the process of 
detection of error puts together in CRC. 

For example: The code words received are 100100. 
Check whether there are mistake in received code 
words, if divisor is 1101.  

1. The code word is bringing together by 
adding dividend and remainder. 

2. This code word would be entirely divisible 
by divisor. 

3. Hence at the receiver end those have to 
divide the sustain code word by identical 
divisor and check for remainder. 

After these three steps if there is no remainder 
then there will be no error and if there is 
remainder the result will contain errors.  
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As shown in above figure if the left most bit of 
dividend is 0 then it is divided by the sequence of all 
0s (four dark 0s in the figure). 
Hardware using an example: 
R bit length shift register present in the CRC. The 
division process of CRC is described as follows: 

1. Set crc register at 0 bit. 
2. Obtain first or next message bit M. 
3. When the high-sequence bit of CRC is 1, 

Shift CRC and M together left 1 position, 
and X-OR the result with low-sequence R 
bits of G. 

4. Otherwise, only shift CRC and M left 1 
position. 

5. If there are more message bits, return to 
obtain next one. 

Following example show contents of the CRC 
register for the generator G = x3 + x and the message 
M =x7 + x6 + x4 + x2 + x Expressed in binary, G = 
1010 and M = 11010101000. 
 
          11101000 
          --------------- 
1010) 11010101000 
          1010 
            ---  111 
            1110    
            1010   
               ---                 100 
              1001    
              1010     
                ----               011 
                0110    
                0000    
  ----            110 
  1101    
  1010    
     ----         111 
     1110  
     1010  
      ----        100 
       1000 
       1010 
       -----      010 
         0100 
         0000 
           ----     100 
           100 
 

1. 000 Initial CRC contents. High-sequence bit 
is 0, so shift in 1st message bit. 

2. 001 Higher- sequence bit is 0, so shift in 2nd 
message bit 

3. 011 Higher- sequence bit is 0 again, so shift 
in 3rd message bit 

4. 110 Higher- sequence bit is 0, so shift in 4th 
message bit 

5. 101 Higher- sequence bit is 1, so shift in 5th 
message bit and then XOR with 010 

6. 110 Higher- sequence bit is 1, so shift in 6th 
message bit and then XOR with 010 

7. 001 Higher- sequence bit 1, so  shift in 7th 
message bit and then XOR with 010 

8. 110 Higher- sequence bit is 0, so shift in 8th 
message bit 

9. 101 Higher- sequence bit is 1,so shift in 9th 
message bit and XOR with 010 

10. 110 Higher- sequence bit is 1,so shift in 10th 
message bit and XOR with 010 

11. 000  Higher- sequence bit is 1,so in 11th 
message bit and XOR with 010  

12. 100 empty bit, so remainder. 
Those step would be put with the circuit shown in 
figure known as a feedback shift register. 

 
Fig: Polynomial division for G = x3 + x + 1 

 
Three boxes display in fig. entitled the 3 bit of CRC 
register. If higher-order bit of x2 is 0, similarly the 
message bit coming from x2 is adjusted into the x0 
box, so message bit in x0 is shifted to x1 and then the 
bit in x1 is shifted to x2, and the bit in x2 is neglected. 
If higher-sequence bits of CRC register are one, then 
1 is present at low input having each of 2 ex-or gates. 
When circuit had used for CRC calculation, after 
processing the message R 0-bit have to provide for, 
then CRC register want for checksum, but, this is the 
way to avoid step with easy arrangement of circuit. 
 
III. PROPOSED PARALLEL CRC 
GENERATION 
 
BLOCK DIAGRAM: 
 

 
Fig: Block Diagram of CRC-32 Implementation 
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An easier to understand block diagram of CRC 32 bit 
implementation is interpreted in fig. "32-bit CRC" 
register shown fig. has 3 ways of operation: loading, 
shifting, and calculation of next CRC value. When 
either load_init or d_valid are asserted, then this CRC 
register is validated. 
  
The "8-bit CRC Out" register always contains the bit-
reverse and accompaniment most remarkable bits of 
the "32-bit CRC" register. The "8-bit CRC Out" 
register corresponding to 8-bits of crc_reg [31:0] 
exchange for the final bit of CRC 32 bit reversal and 
accompaniment in parallel with calculation of CRC 
32 bit. There are two operations for calc input. First if 
the calc input is de-asserted, the 8-bit CRC Out 
register acquired the bit-reverse and accompaniment 
second most remarkable eight bits of crc_reg – To 
replicate the shifting operation of 32 bit CRC register, 
the second most remarkable eight bits are used here. 
Second operations is that, If the calc input is asserted, 
then the above process of bit- reverse and 
accompaniment will be apply for next_crc. The final 
IEEE 802.3 Frame Check Sequence can be read from 
the "8-bit CRC Out" register by declaration d_valid 4 
times after the de-assertion of calc. Here 4 times is 
used because for 32 bits validation it processes by 8 
bits together at a time. 

 

CONCLUSION 
 
In our project there is tradeoff between area, power 
and speed. If we increase the speed, power 
consumption and area may increase, if we try to 
reduce the area or power, speed may reduce. So we 
have to make a CRC architecture which take less area 
and power and provide appropriate speed. So it is the 
biggest challenge in making of any VLSI circuit. 
There are many project based on parallel CRC 
algorithm, so we have to make a project which 
provide better throughput. Ease of implementation: 
CRC is very simple to implement in binary hardware. 
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