DEri=

=2 01-26-2B-13 BB =54] 012 Vol26 No2B
Block-wise ¥ilelES o838 HH F= B37]9] 4

e R, AR, A, A, B AN, AR

Implementation of a Turbo-code Decoder Using a Block-wise Algorithm

Goo-hyun Park*, Suk-hyon Yoon**, Bub-joo Kang*** Ik-soo Jin***, Dae-sik Hong* and
Chang-eon Kang* Regular Members

e o

B]E FTi= Maximum A PosterioriMAP) 272]&-g #-43 HME B3F Ao A9 A%g nelch x4,
MAP due]gd] #=dt owe] s7aks} Al4ke] Baled Bl o Bi7] e 2 Aoy} Foh B =Tl
Az HE FE 5.5 3 MAP €579 dAle} 73E 413 A3 dhgS AXNg:

AAE MAP %377 we 83 459 & EAITE 9)8le] Fgn]E o488 BalA o=s} Mol o
A WEY e} whe el glon, block-wise ¢SS 288l wma) a7eRs WA 7HaNZ)
o} =3 Aolselql FEo AT A WS i AF date] IAE TR MAP B39 Bxx
2 Soft Output Viterbi Algorithm(SOVA) H37] ¢Foa o ol zHY =7|E 7Ixe AlAdd 58
Ao ALE £ gl ob Al FRE ARtk

Ak block-wise UE]FS o4¥ BB F= EIJ): oF 20,000 Alo|E2] Field Programmable Gate
Array(FPGA) =l Akl A=, FPGA Aloll4] 8 whE 23 algl-S ufol] 2300 kbps?) 83 e 7k
ot 28y BE sledFe $3E meisley, o|AbHdl MAP E3|E ALSEF 79l sl oF 0.1~0.2dB9)
A5 Ashg Ralh

ABSTRACT

This paper deals with the Turbo-code decoder for cdma-2000 systems. In this paper, several efficient methods
for the implementation of a MAP algorithm are studied. In several decoding methods for the Turbo-code, only
the MAP algorithm can achieve acceptable performance within 1dB of the value comesponding to the Shannon
limit. However, the implementation of MAP algorithm for Turbo-code system has several hardships. Therefore, to
overcome these practical problems, several implementation methods of the MAP decoder are proposed.

By using the novel time-shared process of a pipe-lined structure, the restriction of recursion process on state
metric can be efficiently conquered, and the complexity of the MAP decoder can be reduced to the order of a
SOVA(Soft Output Viterbi Algorithm) decoder. And, an efficient structure for the controller is also proposed for
cdma-2000 system.

The designed decoder has been implemented in only one 20,000 gate circuit. It has been validated by VHDL,
which has been compared with initial simulation(C programs). The designed decoder has 300 kbps decoding
processing ability with 8 times iterations on a FPGA circuit, and has a deviation of about 0.1~0.2 dB over the
ideal MAP decoder, even if all hardware environments were considered.
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