
US 20070150794Al 

(12) Patent Application Publication (10) Pub. No.: US 2007/0150794 A1 
(19) United States 

Naslund et al. 

(54) ERROR CORRECTION USING FINITE 
FIELDS OF ODD CHARACTERISTIC ON 
BINARY HARDWARE 

(76) Inventors: Mats Naslund, Vallingby (SE); Rolf 
Blom, Jarfalla (SE) 

Correspondence Address: 
ERICSSON INC. 
6300 LEGACY DRIVE 
M/S EVR 1-C-11 

PLANO, TX 75024 (US) 

(43) Pub. Date: Jun. 28, 2007 

Publication Classi?cation 

(51) Int. Cl. 
H03M 13/00 (2006.01) 

(52) Us. or. ............................................................ ..714/781 

(57) ABSTRACT 

Binary data representing a code Word of an error-correcting 
code is used for calculating a syndrome, Wherein a given 
portion of the binary data comprises k groups of data bits 
and represents a ?eld element of the ?nite ?eld GF(pk), p 
being an odd prime number, the ?eld element comprising k 
coef?cients in accordance With a polynomial basis represen 
tation, each group of data bits of the given portion repre 
senting a corresponding one of the k coef?cients. The given 
portion is stored in a ?rst general purpose register and is 

(21) Appl, NQ; 10/271,945 processed such that the k groups of data bits of the given 
portion are processed in parallel; determining Whether the 
syndrome is equal to Zero; and detecting and correcting 

(22) Filed: Oct. 17, 2002 errors in the binary data if the syndrome is not equal to Zero. 
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Store first binary data representing a first field element 
301 of GF(p") in a first register, p being an odd prime 
\/\ number, wherein the first binary data comprises k 

groups of first data bits, and wherein each group of 
first data bits corresponds to an associated one of the 
k coefficients of the first field element. 

l 
Store second binary data representing a second ?eld 
element of GF(pk) in a second register, wherein the 

303 second binary data comprises k groups of second data 
bits, and wherein each group of second data bits 
corresponds to an associated one of the k coefficients 
of the second field element. 
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Execute a+b where “a” represents the 
401 contents of the first register, “b" 
\/\ represents'the contents of the second 

register, and “+" represents addition. 

l 
Execute c1=(a+b)&M1, where M1 is a 
first predetermined binary quantity 

403 having values of zero at bit positions 
corresponding to bit positions of first 
guard bits stored in the first register and 
having binary values of representing the 
quantity 2m-1 at bit positions 
corresponding to bit positions of groups 
of first data bits stored in the first 
register, and where & represents a 
bitwise logical AND. 

l 
Execute c2=((a+b)&M2)>>m, where M2 

403A is a second predetermined binary 
quantity given by M2=NOT(M1), NOT is 
bitwise logical negation, and “>>m” 
represents a bitwise shift to the right by 
m bits. 

Execute c=c1+c2. 
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Determine DLOG(a) and DLOG(b), where “a” 
901 represents the contents of the first register, “b” 
\/\ represents the contents of the second register, 

and DLOG represents a look-up operation from a 
look-up table of discreet logarithms in binary form 
of non-zero field elements of GF(pk). 

l 
903 Execute (DLOG(a)+DLOG(b))mod(p"-1), wherein 
\/\ mod(p"-1) represents modular arithmetic modulo 

(pk-1) 

Determine the quantity 
905\/'\ ANTILOG{(DLOG(a)+DLOG(b))mod(p'<-1)}, 

wherein ANTILOG represents a look-up operation 
from a look-up table of anti-logarithms, wherein 
ANTlLOG(x)=gX where g is a generator of GF(pk). 

FIG. 9 
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Exemplary DLOG Table for GF(32) 
p=2m-1, m=2, g(t)=t, p(t)=t2+t+2 

x=DLOG(a(t)) a(t) in binary a(t) x 
in binary 
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Exemplary ANTILOG Table for GF(32) 

a(t)=ANT|LOG(X) x in binary 
in binary 
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1401 Execute a+b where “a” represents the contents of 
\/\ the first register, "b" represents the contents of the 

second register, and “+" represents addition. 

l 
Execute c1=(a+b)&M1, where M1 is a first 

1403A‘ predetermined binary quantity having values of zero 
at bit positions corresponding to bit positions of first 
guard bits stored in the first register and having 
binary values representing the quantity 2'“-1 at bit 
positions corresponding to bit positions of each 
group of first data bits stored in the ?rst register, and 
where & represents a bitwise logical AND. 

l 
1405 Execute ((a+b)&M2)>>m where M2 is a second 

\/'\ predetermined binary quantity given by 
M2=NOT(M1), NOT is bitwise logical negation, and 
“>>m” represents a bitwise shift to the right by m 
bits. 

Execute c2=P1-{((a+b)&M2)>>m} where P1 is a 
1407 third predetermined binary quantity having values of 

‘ zero at bit positions corresponding to bit positions of 
the first guard bits stored in the first register and 
having binary values representing the quantity 2m+1 
at bit positions corresponding bit positions of each 
group of first data bits in the first register. 

1 
Execute c=c1+c2. 
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1801 Execute a+b where “a” represents the 
\/\ contents of the first register, "b” 

represents the contents of the second 
register, and “+" represents addition. 

l 
1803 Execute c1=(a+b)&M1, where M1 is a 
\/\ first predetermined binary quantity 

having values of zero at bit positions 
corresponding to bit positions of first 
guard bits stored in the first register and 
having binary values representing the 
quantity 2m-1 at bit positions 
corresponding to bit positions of each 
group of first data bits stored in the first 
register, and where & represents a 
bitwise logical AND. 

180a Execute c2=d*[((a+b)&M2)>>m], where 
M2 is a second predetermined binary 
quantity given by M2=NOT(M1), NOT is 
bitwise logical negation, “*" represents 
multiplication, and “>>m" represents a 
bitwise shift to the right by m bits. 

l 
Execute c=c1+c2. 
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1901 Execute c=a+b where "a" represents the 
\/\ contents of the first register, “b” 

represents the contents of the second 
register, and “+" represents addition. 

1903 Execute c1=c&M1, where M1 is a first 
\/\ predetermined binary quantity having 

values of zero at bit positions 
corresponding to bit positions of first 
guard bits stored in the first register and 
having binary values representing the 
quantity 2m-1 at bit positions 
corresponding to bit positions of each 
group of first data bits stored in the first 
register, and where & represents a 
bitwise logical AND. 

l 
1905 Execute c2=d*[(c&M2)>>m], where M2 

is a second predetermined binary 
quantity given by M2=NOT(M1), NOT is 
bitwise logical negation, “*" represents 
multiplication, and “>>m" represents a 
bitwise shift to the right by m bits. 
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