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Abstract

With the rapid growth of multimedia service demand, the data-rate requirement will be higher than 100 Mbps
for future wireless WAN, such as 3GPP-LTE and WiMAX systems. In recent years, these wireless WAN systems have
adopted advanced channel coding schemes in order to increase transmission reliability. Among them, the single-
binary convolutional turbo code (SB-CTC) introduced by Berrou et al. in 1993 had been proved to have decoding
performance close to the Shannon limit. Then, in 1999, the double-binary CTC (DB-CTC) was proposed to encode/
decode two bits per time and yield to better coding gain compared with the SB-CTC. The SB- and DB-CTC schemes
have been adopted in 3GPP-LTE and WiMAX systems, respectively.

The goal of this proposal is to design a high-throughput reconfigurable CTC decoder that can be used in future
wireless WAN systems. The features are 1) propose new architecture for the MAP decoder and Interleaver, the two
main components of the CTC decoder, to achieve high-throughput requirement, 2) design the reconfigurable
MAP decoder which can support both SB-CTC and DB-CTC based on the computational similarity between
their decoding algorithms, and 3) design an area-efficient and memory contention-free Interleaver that can be
configured to support 3GPP-LTE and WiMAX systems. The synthesis results show that the hardware overhead for the
MAP decoder to support both CTC decoding algorithms is less than 10%. And the proposed Interleaver can reduce
36.8 % hardware resource to generate the interleaved address of both 3GPP-LTE and WiMAX systems.

Finally, the proposed MAP decoder and Interleaver are embedded into a CTC decoder. By using UMC 90nm 1P9M
CMQOS process, the proposed CTC decoder is implemented in a chip at 164 MHz maximum operating frequency
with core size of 3.38 mm?2. It can support 35-mode CTC decoding for both 3GPP-LTE and WiMAX systems and
achieve maximum throughput of 301.2 Mbps. To the best of our knowledge, the implemented high-throughput CTC
decoder chip is the first CTC decoder to support both 3GPP-LTE and WiMAX CTC schemes and meet the throughput

rate requirements of future wireless WAN systems.
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