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ABSTRACT
In this study, the combination of logic gate circuits and shift registers realizes majority-logic decoding of Euclidean geometry
low-density parity codes. An s of a Euclidean geometry low-density parity code is used to represent an order. As this order is larger,
the corresponding parity check matrix becomes larger and the error correction capability also rises up. When a value of s becomes
double, the error correction capability increases double. The advantages of LDPC codes can be applied in many high-speed
transmission systems, such as the EG-LDPC code in this study is applied to high-speed optical fiber transmission. Majority-logic
decoding employs the following 3 steps: the syndrome vector is generated by the result of multiplication of the received sequence and
the parity-check matrix, and a majority decoder based on the syndrome vector generates 1 or 0 to determine whether the certain bit
in the received sequence is correct or not, and finally correct this bit and cyclically shift to the next bit. When the shift runs a
complete cycle, decoding stops this process and output the decoded sequence. The majority decoder in this study employs a cyclic
shift register of 4095 bits and 64 bit XOR logic gates for syndrome computation. Finally, under the consideration of the distribution
of 1 and 0 in the syndrome vector, this study uses two 7-bit synchronous counters and a comparator to implement majority logic
circuit. When the output value of the counter reaches the threshold of the comparator, a signal will be send back to terminate the
output compare, and the error correction process and the next bit cyclic shift then start. In such a way, it reduces significantly the
decoding timing.
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