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Abstract

This paper proposes a Viterbi decoding scheme without trace-back operations to reduce the
amount of memory storing the survivor path information, and to increase the decoding speed. The
proposed decoding scheme is a modified register exchange scheme, and is verified by a simulation
to give the same results as those of the conventional decoders. It is compared with the conventional
decoding schemes such as the trace-back and the register exchange scheme. The memory size of
the proposed scheme is reduced to 1/(5 x constraint length) of that of the register exchange scheme,
and the throughput is doubled compared with that of the trace-back scheme. A decoder with a code
rate of 2/3, a constraint length, K=3 and a trace-back depth of 15 is designed using VHDI. and
implemented in an FPGA. It is also shown that the modified register exchange scheme can be
applied to a block decoding scheme.
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Table 4. Comparison of implementation methods of Viterbi decoders with block decoding
scheme.
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number of clock to L+L=2L~=10K L = 5K 2L+M) L+2M
obtain decoded bit(s) (30/80)" 15/40)° (45/120)" (30/80)
Throughput 1L L MY/2L2M) M/(L+2M)
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= 1 ( Code rate 2/3, K=3, M=L=15 / Code rate 1/3, K=8, M=L=40 )

L : survivor path length(=6 XK} ,

K : Constraint length, S : # of state(= 2K)
d : decision bhit, k : decoded data (code rate = k/n),

M: size of decoding block
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