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Abstract—A serial sum-product architecture for low-density
parity-check (LDPC) codes is presented. In the proposed ar-
chitecture, a standard bit node processing unit computes the
bit to check node messages sequentially, while the check node
computations are broken up into several steps and computed on
the fly. This bit node centric architecture requires considerably
less memory compared to other serial architectures, including
the check node centric architecture.

Index Terms - Low-density parity-check (LDPC) codes,
sum-product algorithm, bi-partite graph, serial architecture.

I. INTRODUCTION

The spectacular success of turbo codes with its iterative
decoding and message passing mechanism has inspired the
rediscovery of low density parity-check (LDPC) codes [1],
[2]. Though LDPC codes were first discovered by Gallager as
The random nature in turbo codes is accomplished by an
interleaver which is external to the code. Computations and
message passing in turbo codes can be easily separated
and the decoder primarily consists of message computation
circuitry. However, randomness is inherent to the LDPC code
and the message passing is defined by the code itself. Thus,
the message computations and message passing in LDPC
codes are inseparable, which complicates the implementation.

One implementation method for LDPC codes is a fully
parallel architecture where the exact copy of the bi-partite
graph of the code is built in hardware. The bit and check
node computations are implemented as combinational logic

and the edges of the graph are simply the wires that connect
the appropriate nodes as defined by the graph. This method
achieves high throughput since an entire block is processed
simultaneously. However, the main drawback of this parallel
architecture is the tremendous wiring complexity due to the
node connections. Given that the number of messages passed
along the edges in a typical LDPC code is extremely large,
and given that each message needs to be represented with a
number of bits large enough for an adequate resolution of the
messages, the number of wires needed to connect the nodes
are in the orders of tens of thousands even for a code of
moderate length in the range of about one thousand bits. The
large wiring complexity significantly increases the area and
OW

-DENSITY PARITY-CHECK CODES

An LDPC code is defined by a binary parity-check matrix
(H). Though the matrix size is typically large, it is sparse.
The matrix has n columns and m rows as shown in (1). The
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