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ABSTRACT

The efficient Viterbi decoder that supports full data-rate output of DAB system was proposed. Viterbi decoder
consumes lots of computational load and should be designed to be fast specific hardware. In this paper, SST
scheme was adopted for Viterbi decoder with pucturing to reduced the power consumption. Puncturing vector
tables are modified and re-arranged to be designed by a hardwired logic to save the system area. New re-scaling
scheme which uses the fact that the difference of the maximum and minimum of the path metric values is
bounded is proposed. The proposed re-scaling scheme optimizes the wordlength of path metric memory and
greatly reduces the computational load for re-scaling by controlling MSB of path metric memory. Another saving
of computation is done by proposed algorithm for branch metric calculation, which makes use of pre-calculated
metric valucs. The designed Viterbi decoder was synthesized using SAMSUNG 0.35p standard cell library and

occupied small area and showed lower power consumption.
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Aoz HHzm|7b Ao 4A Udz-iol 2h2- one-
pointer oFi1e]i3-g o]43t 3a] wpAltle =iz
Ak

AAR Viterbi t]ac] AJxgle) g2t Fulapds
7% o, 1 vEE E43y] 3 32 ARlEs
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Sgho] HEE A% Zo|E 600 Al
AAE] Ai=ad gk FEAke] 5~6ufd] siciEliig,
Forneyel] °jsbdl mE AEal siav) ez
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¥ 2% 4AF SMU HEo] A7 A& 9)8)
o wlmel Alojshz wAle vebll ok el
glol] thgt A4k g3 343 (Trace Back), 27|
(Write), ©]F% (Decoding) 0.8 o]Foix] glom,
0 ~ 1632 747} 32 ARJFER o] FoiAl A7k7kAe)
ok ¥ 264 BK(S)w WA w2l W= jHA
sectiong- €)m|slal, bR 7lelylis wiekel el
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time 10 tl 12
access
BK31—17 | BK16(S0) | BKO- »18
Trace Back
BK16(S1) | BK15-»2 | BK17(S1)
Write BKO(S1) | BKO(SO) | BKI(S1)
Decoding BK1

3 162 163 |
BK17(S0) BK30--16 | BK15(S0)
BK16—3 BKIS(SI) | BK14--1 |
BK 1(50) BK31(S1) | BK31(S0)
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2% A8 Qb Aol & deE A ohe
o olzke TRE AAbw e pipeline A2 9la)
Al SMU 338] A d4kede =4 Al
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S7eke Ad Hane) #Hd &9 diolsgal
1.824 MbpsZ- #|3lck DAB Alz=gell4] & 742
A =zl kel shte] AEde] A4t 4 ¢)
= FHd) BB $3= 43,776 wlEelcl'. DAB =2
ole] H4 AJ7he- 24 mso|MZ, 65.436 MHze] &
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EE Aklslzdl A 7R AkIE 9 o
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A 2B Fol vl F-oF AR, A3}z
2 gMlshe A¥e] zkadnt a9 72 2 =l
A g SST W] Viterbi t]zrie}l alukdal
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AEs dehlin vy AR 3= PR
puncturing® 200000 B]Eel 107 %33E] 1071974
o g LFE vispd 609 A HolE 2=
Viterbi T}2t] 2de A8sle] faislsic}y. 28l 7
ol 7t2EL AY LRIEL ARHS AEAe]
X vehla, A Ho] Hlti o3 Fatol
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Halsdek

3 7ellA] o] SST w49 Viterbi t]Zrii=
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o, 10749 Ad 2Fel ohsfixdiz ARkl
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4] puncturing vector table-X ROMe| o
hardwired logice2&  F&3}¢gjewm.  in-place
scheduling W& A=Hst] PMMU 1 %4 w2

S &tk =g A|QkgE re-scaling WS A48}
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22 g ARk
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FAANE Zb dAlnE ¥ AP|E =o} X|dA7E

608

=)

State Transition Rate

T T
Charnel Error
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o2 vehllz glck F 4ell4] ®Ee] 2708 ACSU
RES ¥Pska 9lE 4R E 20) s we o
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AivE AolE 4 Z|ed A7t (ns)
AARE |1 1,992.25 11.02
A E 2 10,554.75 10.49
A4 E 3 1,119.50 11.02
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Bl 8-S WbEA7|i= Viterbi t]F@r]i- A4St} &

o] 1.8Mbps Axe] Z tﬂolE%r.; Al 71e
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