382
ERERIRESARRRZZEOUTRERX

BEmERDSIERE
Universal Scalable MAP Engine Design for Advanced
Wireless Communication Systems
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Abstract

Single-binary convoluticnal tuwribo code (SB-CTC) proposad by
Berrou &2 al. in 1993 has been the well-knewn FEC code thal can
achiove data rates and coding gains close 1o the Shannon limil. Tha
supanar ey comeclion pedormance and realizable hardwars
architecture made SB-CTC codes as the FEC scheme for
cdma200d, WCDMA, HE0PA and IGPP-LTE. In 1989, the
non-binary CTC (MB-CTC) was infroducad o have supanor
cading gain than the SB-CTC and the deuble-binary CTC (DB-CTC)
wias adopled in advanced wirgless communication standards. such
a8 DVB-RCS and WikAX

For the fubune winsless communication systems wilh high through-
put and dfferent CTC schemas, this work presents the wnwversal
scalable MAP engine with features of (1) Combined paraliel-window
and hybrid-window {PWHW) MAP decoding. (2) Dual mode snghe-
binary'doubla-binary (SBDB) MAP decoding, and (3) Low power
design. By using TSMC 0.13um 1PEM CMOS process, the univer-
sal scalabbe MAP engine has been implemented in a chip with core
size of 1.28 mm’ at 125MHz maximum operating frequency. Tha
implemented MAP engines can be used as handware accaleralorns
in MPSeC for mullsstandard CTC schemes with the area-efficient
and energy-afficent features. Finally, the prevalant wirelass
applicatons from 2Mbps WCDAM S8 CTC 1o T5Mbps WikaAX DB
CTC hawve been demonstrated by using our proposed wniversal
scalabde MAP angina.





