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ABSTRACT

LDPC codes, proposed by Gallager in 1962, are adopted with a high—
order modulation scheme as a powerful Forward Error Correcting(FEC)
structure of DVB-S2. They have a remarkable Bit Error Rate(BER)
performance that is close to the Shannon limit. An LDPC code is
defined by a sparse parity check matrix H, where N bit nodes and (N-
K) check nodes are connected by edges

LDPC codes can be decoded by implementing/using a message
passing algorithm such as belief propagation, whereby messages
transmitted iteratively between bit nodes and check nodes have
probabilities corresponding to node values of O and 1. A message
expressed in a LLR value contains both probabilities. The use of LLR
values reduces the number of overall computations and minimizes the
memory required for storing messages.

First, this thesis proposed high speed LDPC encoder architecture for
DVB-S2 standard. The proposed LDPC encoding architecture is based
on a parallel 360 bits—wise operations. The key issues for realizing
high speed are using the two kinds of index addresses and make use of
memories efficiently.

Second, horizontal shuffle scheduling(HSS) was studied in term of
high speed decoding algorithm when the check node update at the same
time to update the bit node. HSS can be accelerated to the decoding
speed because of do not need to separate calculation of the bit nodes.

Finally, this thesis proposed efficient decoder architecture for high-
speed decoding using the HSS method. In order to utilize memories
efficiently, edge memories and bit-node memories are co-located in

same memory.
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