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In mobile communication system, channel coding modules
used to play an important role. To provide a highly competitive
solution, reaching high data-transmission rate is required, so does
reducing the high power consumption. Low-Density Parity-Check
Convolutional Codes (LDPC-CCs) were introduced in 1999, which
possess flexible code-rates, variable length of data frame, simple
encoding circuitry, and low routing complexity. Compared to the
Turbo decoder, the LDPC-CC decoder is more suitable for highly-

parallel implementation and low-power architecture.

Therefore, our work proposed three level optimization techniques,
including algorithm-level, node-level and bit-level, to increase
decoding throughput, lessen hardware costs, and reduce decoding
latency. Moreover, a hybrid-partitioned FIFO structure is presented
to further reduce power consumption. The algorithm-level
optimization accelerates the decoding convergence, which leads to
the result that only half number of processors is required under the
same BER performance. The node-level optimization can increase
the parallelism to 12, and reduce 12 times of the decoding latency
concurrently. Fabricated in UMC 90nm TP9M CMOS process, the
proposed LDPC-CC decoder chip could achieve maximum 2.37Gbps
under 198 MHz operating frequency. The decoder containing 5
processors only occupies an area of 2.24 mm2 and draws 284mW
with an energy efficiency of 0.024 nJ/bit/proc. In conclusions, our
proposed LDPC-CC decoder outperforms state-of-the-art designs
and is suitable for the high-speed transmission requirements of next-
generation handheld mobile devices.




