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Abstract

The Viterbi decoder, which employs the maximum likelihood decoding method, is a critical component in forward error
correction for digital communication system. However, lowering power consumption on the Viterbi decoder is a difficult
task since the number of paths calculated equals the number of distinctive states of the decoder and the Viterbi decoder
utilizes trace-back method. In this paper, we propose a method which minimizes the number of operations performed on
the comparator, deployed in the SPEC-T Viterbi decoder implementation. The proposed comparator was applied to the
ACSU(Add-Compare-Select Unit) and MPMSU(Minimum Path Metric Search Unit) modules on the decoder. The proposed
ACS scheme and MPMS scheme shows reduced power consumption by 10.7% and 115% each, compared to the
conventional schemes. When compared to the SPEC-T schemes, the proposed ACS and MPMS schemes show 6% and
1.5% less power consumption. In hoth of the above experiments, the threshold value of 26 was applied.

Keywords : VLSI design, Viterbi decoder, low-power, SPEC-T algorithm
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Table 4.1. Comparator operation-rate of different
ACSUs.
E53s Fob vy AlR-E
25dB 30dB 35dB 40dB
Conventional ACSU 100% 100% 100% 100%
T=29 | 9059% | 8856% | 86.46% | %4.23%
SPEC-T | T=08 | 8653% | 2393% | 81.42% | 78.74%
ACSU T=27 | 8206% | 79.12% | 7627% | 73.38%
T=26 | 7692% | 73.66% | 7053% | 67.39%
T=29 | 7211% | 6752% | 6318% | 5394%
Proposed | T=28 | 6507% | 60.14% | 5563% | 51.20%
ACSU T=27 | 5814% | 5320% | 4883% | 44.74%
T=26 | 51.13% | 46.32% | 42.14% | 38.29%

==X X 44 # sD

(652)

HHT7E 87
E 42 =3s5k= ¢ ZF MPMSUL| Hlw7| ALE
Table 4.2. Comparator operation-rate of different
MPMSUs.
B33 Bt vl AHRE
25dB 3.0dB 35dB | 4.0dB
Conventional MPMSU 100% 100% 100% 100%
T=29 | 905% | 889% | 7% | 84.1%
SPEC-T T=28 | 86.7% | 841% | $25% | 794%
MPMSU T=27 | 85% | 810% | 778% | 762%
T=26 | 794% | 762% | 730% | 714%
T=29 | 619% | 571% | 524% | 492%
Proposed T=28 | 556% | 508% | 46.0% | 429%
MPMSU T=27 | 492% | 444% | 397% | 365%
T=26 | 429% | 381% | 349% | 317%
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Table 4.3. Power estimation results of different ACSUs.

Power(mW)
25dB | 30dB | 35dB | 40dB
. 10820 10849]  10824] 10812
Conventional ACSU|  1g06g)|  100%)|  (100%)] _ (100%)
T 1041 11045  LIL12|  110.02
(+2.002)| (+177%)| (+259%)| (+1.73%)
oo 10008] 10875  10872]  109.21
SPEC-T (+081%)| (+024%)| (+0.44%)| (-1.00%)
ACSU | 10809 10642| 10689 10454
T=21 1 (010%)| (-195%)| (-2.229%)| (-3.42%)
T 10635 10464  10310] 10335
(-174%)| (-368%)| (-4.99%)| (-472%)
20 0790 10742 10652 1074
(-028%)| (-100%)| (-161%)| (-0.85%)
oo 10752]  10664]  10421] 10343
Proposed (-063%)| (-1.73%)| (-3.87%)| (-4.53%)
) 10686] 10346  10150]  100.20
ACSU | =21 | o910l (-ag6%)| (-668%)| (<7900)
o 0046 10057 9942|9767
(-560%)| (-788%)| (-887°)| (~10.70%)
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