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Implementing Double Error Correction Orthogonal Latin
Squares Codes in Xilinx FPGAs



Abstract:
This paper studies the implementation of Double Error Correction Orthogonal Latin Squares (OLS) in Xilinx Field Programmable Gate Arrays (FPGAs). Several existing options to implement the decoder are considered and evaluated. The results show that the decoder complexity can be signi_cantly optimized by appropriately selecting the implementation that is bet- ter suited to the internal FPGA structure. To further optimize the use of resources a version of the decoder that is tailored to the FPGA structure has also been designed. This new implementation provides signi_cant savings compared to the existing ones. Based on these results, it seems that optimizing the ECC implementa- tion for FPGAs can be e_ective and may be applied to other codes.



Existing Method:
Error Correction Codes (ECCs) are widely used to protect memories and other electronic circuits against errors . Traditionally, Single Error Correction Double Error Detection (SEC-DED) codes have been used . However, there is a growing interest in more advanced codes that can correct multiple errors. Advanced codes are useful to protect against Multiple Cell Upsets (MCUs)  and also when the error rate is large as for exam- ple when the circuits are operated at low voltages to reduce power consumption . One key requirement for the ECCs that are used in memories and circuits is that the decoders have to operate at high speed to minimize the impact on the overall circuit speed

Proposed Method:
In this paper, the implementation of double error correcting Orthogonal Latin Square codes in FPGAs has been studied. Two existing decoder implementations have been evaluated and a new implementation has been proposed to optimize the mapping to the FPGA structure. The results show that by adapting the de- coder to the FPGA structure signicant savings can be obtained in the number of LUTs required to implement the decoders.


System Configuration:-

In the hardware part a normal computer where Xilinx ISE 14.3 software can be easily operated is required, i.e., with a minimum system configuration 


HARDWARE REQUIREMENT
       	Processor                               -     Pentium –III

Speed                                  -    1.1 GHz
RAM                                  -    1 GB (min)
Hard Disk                          -     40 GB
Floppy Drive                     -     1.44 MB
Key Board                        -    Standard Windows Keyboard
Mouse                               -    Two or Three Button Mouse
Monitor                            -    SVGA

SOFTWARE REQUIREMENTS
· Operating System            :Windows95/98/2000/XP/Windows7 

· Front End                          :   Modelsim 6.3 for Debugging and Xilinx 14.3 for                     Synthesis and Hard Ware Implementation


· This software’s where Verilog source code can be used for design implementation.
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