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o ABSTRACT

Error-free data transmission is a big challenge in communication systems, because of
many errors that occur in the channel due to noise and other medium factors. Error
detection and correction codes are one of the most important methods to confront these
problems. These codes are used to protect information in the memory and during its
transmission. Where coding quality is determined by two main factors: the number of
detected errors and the ability to correct them.

One these codes is Hamming code, which is one of the most important codes witch
can detects a single bit error and corrects it. In this research we developed a Hamming
encoder and decoder to be able to detect a double bit error and correct it. The VLSI
architecture has been modified to be able to determine double bit error using Matlab and
the Simulink tool for design and simulation.

Since reversible logic is one of the promising methods to reduce wasted energy, as it
is able to produce very high-speed electronic devices and save energy, and given that fault
tolerance increases system reliability, fault-tolerant reversible gates have been used.

Key Words: EDC, hamming, encoder, decoder, Matlab, Simulink, double error,
Reversible logic, Landauer’s principle, KMD.
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corrected Data word data Y error corrected error

error error error

0 1011 | 101101000 101101000 1011 0000 0 0 0 0

1 1011 | 101101000 101111000 1011 1000 0 1 1 1

2 1011 | 101101000 101111001 1011 1000 1 2 2 2

2 1001 | 100110010 100110111 1001 0010 1 2 2 2

2 0001 | 000101110 000110110 0001 1100 1 2 2 2

2 1111 | 111111110 111101111 1111 1000 1 2 2 2

2 0111 | 011100010 011110011 0111 1000 1 2 2 2

2 0100 | 010010110 010011010 0100 1001 1 2 2 2
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