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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 values. 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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X 2% AAE SMU E-5o] AAZE A2lE 238t
of vnels Alejshs WAle vehlar glck wlm
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(Write), t]3Y (Decoding) o2 o]Fo]x glow,
0 ~ 1632 212z} 32 AP|ER <R3 AZR7HAe]
th ¥ 264 BK(S)E WA wlme] w=e] jis)
sectiong 2|v]3}as, MR 717 Wkl et
e 2 v e]7) oA 2agS vpepict

Hxele] gk F2R A SRR R
3 204 BSo] A Azl N3 obd o
2 vye] w2 dofdrl A Asizl A7kl A
= 31We] oAz 1] 2] o] S,
A 2] L FEolM= 299 3= 199
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(circular addressing)el] 2]&f wxz]e]]l thgh oA~
7} o]FoiA|m, 6419 F71E Za X 29 HHE
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Trace Back
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BK17(S0) BK30—16 | BK15(S0)
BK16—3 BK15(S1) | BK14—1
BK1(S0) BK31(S1) | BK31(S0)

BK2 BKO

AAIR Viterbi T]FH= HAHARE Fol7] 98]
A SST el Adsigorz, oixd sbge] A
o A4 A s WEYE e AuE %
oloksl= MLD (Maximum Likelihood Decision)3]

5 AMSSHA Sloh Aol 2 ks A ok
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1. AARZE 78 HB

A% Viterbi ©]3t]+= Eureka DAB A]~elo]
Sshe A dage] o EFH dlolEgal
1.824 MbpsE %3k} DAB A]~elollA] & 7))
g = Q) gkl she] Auade] At 5 9l
= Ho B]E 2= 43,776 BlEo|t}'. DAB x|
gle] H% A7hS- 24 mso|E, 65436 MHzo| %
2b T AR wf Viterbi t]=n] &3 1 W]
EE Axkl=dl AR 7SR ARIE = oF
35.875 Alo]F A xolr)

AA1%l Viterbi t]Zr= A 7l d4lwER o}
FoiA glem, 7t A4k 52 pipeline WhAle] wlEd
Helg 7] diiell, AT 528 SeirE e
A4HE-Z0] 35 Alo]E gloll gt kS Sas)o}
3ol 3 32 7} olktwEe] Qaks dfshEd &
S3k= AlelF 5 depiclh & 304 nie] 7+
AARELE Ho 32 F2t Alo]F gl BE GAks
F8stn 2, AR Viterbi t]ZrE AAZEOR T

H 3. HE 4% 913 Viterbi vz 554 ik

AbEE AN QS A8 AplE
lskws 1| AAs, BMU &5 28
Q4kRE 2 |ACSU -5, PMMU &5 32
QAR E 3 SMU 52 32
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Viterbi t]Fr]e] AlejFe] Hlxi= e fwe} 7]
gk A gtk = AleAe] wlxs) JorE
A 2Ele] Fho] wiE A5t HojR|w, AzpAo
2 2Hlshe A¥e] Z4Fch 33 72 £ &gl
A A=gk SST HRAle] Viterbi t]zre} elubzigl
Viterbi t]3r|e] Ad o8 &Eo| w2 Abejalo]
s Yehfia el moilde meg IR8
puncturing%! 200000 B]Ee] 107" %E] 10" 7R
9] Ad 2F{E Tste] 609 AFH Holg: ze
Viterbi EL,_E wale- 24.8_3].0:] sa)slolct 18l 7
oA 7lEE=E Ad LFIES, MRS AlgAle]
A vehilz Al o] WL o3 Bl
A 7¥s3 Aol W] Hu) gow Apsisle]
atode

28] 7oll4 ®3o] SST HbA9] Viterbi t]FH &
Ades el 3k A Aol dubHgl
Viterbi t]zciol] wls] Abeje] Holr} =A| Fol=
Ed, 1079 A oFel disixe Quideal
Viterbi t]Ztlel| B]§)] -40dB wHE 734ghe- 2 &
ojr). o]7-& Agk=l Viterbi t]FEr]r} A ow
oJubAlQl Viterbi T]Friel nls] A 24

e eolick

¢

_{

i

3. 22/™ "ot

Aokgl Viterbi T]Fr] = AARH-S Fol7] $ls)
4] puncturing vector table2- ROMo] o}l
hardwired  logico 2 G383} em,  in-place
scheduling WS- Asle] PMMU 252 vwe]
a5 Z9ich w3k Aok} re-scaling WS ARE-3)
W wESS AAsked JR83 f=AdolE:
#3122 = ek AA|R Shieh7| #|qKgE |28
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W zels AR
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Synopsys tools AME3le] 75 Z5-S F8slsl
o, ARA 0.35 | standard cell 2lo]|He{2]E ARE-
slo] PAslcE & 4= AR Viterbi t]Zrie]
HAE 2F eE W AlE o} AAAZH

Arkege] 7k AR

P

State Transition Rate
=

1004 1008 1098 107 1077
Channel Error

a2 7. AFAele] A o] W i

o7 Yeh)a glth. F 4olr] HIo] 2719 ACSU
B2ES Ity e dARE 7 M ge d
e AA|she, Al Al oF 13,000 Alo]E A
5 AARE m=g AlxEle] Ho) Ak
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E 4. AA% Viterbi t]zrie] A}
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AALE 1 1,992.25 11.02
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V.2 E
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B85 95A)7]5= Viterbi U] FHS AABlc)
o) 1.8Mbps AHxe] F¥ dlo|E &g WEA7|=H
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