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An IP Core Design for Reconfigurable Parameter High-Speed

Reed-SolomonEncoder /Decoder on FPGA
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R&.D Center, Chongqing University of Posts and Telecommunications, Chongqing 400065,P. R. China)
Abstract ; This paper discusses a method of IP Core design for high-performance Reed-Solomon En-
coder/Decoder, which has high throughput and can reconfigure coded-parameter according to the
channel changes in use. The Euclid Algorithm is used to implement decoding in this paper. Through
pipeline, the latency of decoding process reduces dramatically. The whole design is described in
VHDL, and implement verification is realized on Virtex family of Xilinx.
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. VHDL
CONSTANT index  alpha

¢ 00000010","

: index  type
00000100 ,”00010000” ,
" 00011101"”,” 01001100",” 10011101",” 01011111","

10000101") ;
FUNCTION gfi-mul (

aa; STD_ULOGIC _VECTOR(mm—1 DOWNTO 0);

index: INTEGER RANGE 0 TO nn )

RETURN STD_ULOGIC_VECTOR IS

VARIABLE bb: STD_ULOGIC_ VECTOR (mm —1 DOWN-
TO 0):= (others == "0");

VARIABLE STD- ULOGIC- VECTOR (mm — 1
DOWNTO 0):= (others == ’0");

temp:

BEGIN
bb:=aa;

temp: = int2suv(index,mm) ;

for iin 0 to mm—1 loop
if temp(i)="1" then
bb:= gf_mul(bb.index_alpha(i));
end if;

end loop;

RETURN bb;

END gfi_mul;
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. VHDL °
FOR i IN 1 TO tt LOOP ’
sigma(i) <= gfi_mul(sigma(i).i); s o
END LOOP; RS

sigmasum := sigma(0);
FOR i IN 1 TO tt LOOP

sigmasum : = sigmasum XOR sigma (i) ;

END LOOP; ’ ’
(sigma ) ’ o
RAM ,
, s
s , VHDL ’
) )
pre_cnt:= nn—Il; ’
FOR i IN 1 TO tt LOOP °
sigma(i) <= gfi_mul(sigma(i),pre_cnt); ,
IF pre_cnt >1l—1 THEN ( ,
pre_cnt;= pre_cnt —Il; ,
ELSE ) . )
pre_cnt:= nn-+ pre_cnt—1l;
END IF; °
END LOOP; 3
s Euclid
, Forney o Xilinx Virtex
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