
An S8ED system is implemented in a memory system to detect single errors
involving one or more bits in a byte of subject data, stored in and
retrieved from the memory system. Relationships between the subject data
and parity data, which are used to detect errors in the subject data, are
defined by a novel check matrix. The novel check matrix includes a number
of constituent matrices, each of which includes eight (8) vectors. Each
vector of a constituent matrix (i) has a number of elements which is equal
to the number of parity bits used to detect errors in the subject data;
(ii) is a concatenation of a building block vector, one or more instances
of one of two base generating vectors, and one or more instances of the
other of the two base generating vectors; and (iii) is distinct from all
other vectors of the same constituent matrix. The building block vector is
derived from a signature vector and the two base generating vectors. The
signature vector is a vector having a specific value for all constituent
matrices of the check matrix. The number of elements of the signature
vector is one-fourth the number of parity bits used to detect errors in the
subject data. The base generating vectors are vectors which have the same
number of elements as the signature vector and have an even weight if the
signature vector has an odd weight or have an odd weight if the signature
vector has an even weight. Each base generating vector is distinct from all
other base generating vectors used to construct a single check matrix. Each
unique pair of base generating vectors is used to construct a respective
constituent matrix. The check matrix includes a respective and unique one
of the constituent matrices corresponding to each byte of the subject data
and an identity matrix which has a number of columns and rows equal to the
number of bits of parity data used to detect errors in the subject data.
Each vector of the check matrix represents check data resulting from a
single erroneous bit in either the subject data or the initial parity data
and accordingly defines relationships between the subject data and the
parity data. These relationships are implemented in error correction code
generators to derive parity data from subject data to detect errors in the
subject data.    


