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(57) Abstract: A data adder circuit adds a plurality of types of predictive data to be read from a refresh block to respective data read
from another block to produce a plurality of read data sequences. An error correction circuit detects errors of the respective read data
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module ECC(syndrome,cade,ccode,dout,errflg_2b) ;
. s /] AhT>RO—A

1nput[5 0] syndrome

input[21:0]  code i /] AHIFFR

output[Q :0] ccode ; /] ESTIEBEAFE

output[15:0] dout i /] BAERT -4

output errflg_2b /] 2EY RNIZIS—RBRETSY

wire[21:0] errpoint i/ TS —{IBKRA VS
assign errflg_2b = |syndrome[4:0] & ~syndrome[5] /] 2w NS —TUS U RE
assign errpoint = dec _erradd(syndrome) ; // ¥> RO—LHNBI5—HIERD

assign ccode = code ~ errpoint ; /) TS5 —3TEE
assign dout = .
{ccode[20:16],ccode[14:8], ccode[6:4],ccode[2]} s /] BEANSIBERT — 5

function[21:0] dec_erradd 3 /] TS —UERDEK

input [5:0]  syndrome s /] STEMBOE Y MR
begin /] TS —PEWNES BXUY
case(syndrome) /] bitTS—-hRRBEThiELEIE

6’b100001 : dec_erradd = 22’ b0000000000000000000001 s /] A1l 07 &ET .
6’b100010 : dec_erradd = 22’ b0000000000000000000010 ;

6’ b100011 : dec_erradd = 22’ b0000000000000000000100 ;
6’b100100 : dec_erradd = 22’ b0000000000000000001000 - ;
6’ 5100101 : dec_erradd = 22’ b0000000000000000010000 ;
6’b100110 : dec_erradd = 22’ b0000000000000000100000 ;
6°b100111 : dec_erradd = 22’ b0000000000000001000000 ;
6’b101000 : dec_erradd = 22’ b0000000000000010000000 ;
6°b101001 : dec_erradd = 22’ b0000000000000100000000 ;
6°b101010 : dec_erradd = 22’ b0000000000001000000000 ;
6’b101011 : dec_erradd = 22’ b0000000000010000000000 ;
6"b101100 : dec_erradd = 22’ b0000000000100000000000 ;
6’ b101101 : dec_erradd = 22’ b0000000001000000000000 ;
6 b101110 : dec_erradd = 22’ b0000000010000000000000 ;
6’ b101111 : dec_erradd = 22’ b0000000100000000000000 ;
6’ b110000 : dec_erradd = 22’ b0000001000000000000000 ;
6'b110001 : dec_erradd = 22’ b0000010000000000000000 ;
6 b110010 : dec_erradd = 22’ b0000100000000000000000 ;
6 bi10011 : dec_erradd = 22’ b0001000000000000000000 ;
6’ b110100 : dec_erradd = 22’ b0010000000000000000000 ;
6'b110101 : dec_erradd = 22’ b0100000000000000000000 ;
6'b100000 : dec_erradd = 22° b1000000000000000000000 ;
default : dec_erradd = 22’ b0000000000000000000000 ;
endcase

end

endfunction

endmodule

: //Case @ 0 or 2 bit Error

X114
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module synd(code,syndrome)

input{21:0]  code /R INESE

output[5:0]  syndrome /P RO—4

wire[21:0] c ;
assign ¢ = code ;
/] VU RO—LEE
assign syndrome[0] = "{c[0],c[2],c[4],c[6],c[8],c[10],c[12],c[14],c[16],c[18],c[20]} ;
assign syndrome[1] = “{c[1],c[2],c[5],c[6],¢c[9],c[10],c[13],c[14],c[17],c[18]} ;
assign syndrome[2] = ‘{0[3],0[4],0[5],0[ 6],c[1 1},0[12],0[13],0[14] c[19],c[20]} ;
assign syndrome[3] = "c[14:7] ;
assign syndrome[4] = "c[20:15] ;
assign syndrome[5] = "¢ ;
endmodule

X1 6

module Hamming(data,code)

input[15:0] data ; // IR E w l~

output[21:0] code s /] AN O—R

wire[15:0] d R
assign d = data ;
assign code[2] = d[0] ;
assign code[6:4] = d[3: ] ;
assign code[14:8] = d[10:4] ;
assign code[20:16] = d[15:11] ;
[/ K& HEANZI D H - REKOS WS >
assign code[0] ="{d[0],d[1],d[3],d[4],d[6],d[8],d[10],d[11],d[13],d[15]} ;
assign code[1] ="{d[0],d[2],d[3],d[5],d[6],d[9],d[10],d[12],d[13]} ;
assign code[3] ="{d[1], d[2], [3],d(7],d[8],d[9],d[10],d[14],d[15]} ;
assign code[7] ="d[10:4 ;
assign code[15] ="d[15:11] ;
assign code[21] ="code[20:0] ;
endmodule

X[ 17
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