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ABSTRACT
The implementation of Reed Solomon decoding is realized by VHDL programming, which includes operations of CPU and RAM.
The firmware program operated in CPU is with MIPS instruction formats, and stored in a block of RAM. MIPS instructions with
the length of 32 bits are employed in this firmware program, which contains syndrome computations, error location polynomial
calculations, error location searches, and error corrections. In this work, we also design a codespim platform to modify some
instructions and reduce the size of the firmware program. In such a way, the decoding speed is faster and implementation is realized
with Modelsim.

Keywords : Reed-Solomon code
Table of Contents

o000 oboo0oboooo0ob0oooooOoboooOobOoOooOUoDOoDOObOobDbobOooOooboboboOoDooOoo
goodobOooo0obOwvOobOOoO0OOO0obOO0o0O0O0DO0obOOo0DOO0obO0oO0bO0obOO0obOOoOvOobOoOoDOoDOobOOoOoDO
go000oO00o0o0oO0obOoOvibODbOoOoOooO0oboobO0obO0oooooOobOoOoDOoDviiODOoDOOoOoOOOoO
0000000000000 0D0000xkODOO0O0D 110000000000DO0000DO0OO000O0O011.200
goooboobobboboooboobolispgoboooboobobooboobuooboo2000

O Reed-SolomonD 00 210000 (GaloisField)D OO OO0 D0OOOOO0ODCOO32110000 (GaloisFieldd OO OOOO
000 522Reed-Solomon0 000000000 CO0OO0OO623Reed-Solomon0 00000000 OOOODOOO7
23100000000C0000O0C0O0O0ODOCO0O0O7232Reed-Solomon0000000OO0OOOCOOOOS824
Reed-SolomonD 00O O0O0O0OOOCOO0OOOO9COO0O0O0DOCOOUOODOOUOODO lDDOOOOODOOOOO
gboooboobobi320bdgbgoobgbooboobgooboobokssggnogoobobooonboongon
gbodble3400000000O0DLOO0DODLO0ODLOO0DOe0DOO0ODO0ODODObOOD 4100000D0OO
gboooboobobboboobg14i11b0booboobooooboobono 4120000000000
O0000O0000 21420 00000000COU0000ODOOO0OODOODO0O?234.3Berlekamp-Massey OO0 0O
OO0O00OD0OModelSimO PCSpimO OO0 O0OOOD0O0ODOO0O0OODOOOOODOOD 2400000000000 651000
gboooboobobobobbooboob2es2bdboboooboobOoobobboobo200boobonboo
goooboobobboobooobgoa

REFERENCES

[IlCoCOO00oO0, vHDLOOOOOOOISEDOModelsimd OO O, 0O0O0O00O0O,00,200400

[2]Shu Lin, and Daniel J Costello, Jr, “ Error Control Coding,” Prentice Hall, 2nd edition, 2004 [3]Jyh-Horng Jeng and Trieu-Kien Truong,

“ On Decoding of Both Errors and Erasures of a Reed-Solomon Code Using an Inverse-Free Berlekamp-Massey Algorithm,” IEEE Transactions
on Communications, vol. 47, No. 10, Oct 1999 [4]0 O O, Implementation of Reed-Solomon Decoder Based on Gao’ s Algorithm,” 00O 00O
O0o00o0oO0o0oOO0ODOOOOO O,20080B1000," VHADLOOOOOOO,” 0O0OO, 2004



