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Efficient ACS Design for High Speed Viterbi Decoder
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Abstract - It respects the high speed of the Bitter expense
decoder from the present paper ACS (Add Compare Select)
block structures of new method it proposed. It became
component anger of existing and it substituted it added all
input price it predicted with the method which reduces the
operation which is unnecessary it chose respectively ACS unit
and a union logical operation circuit and the result after
operation one in advance.

1. M =2
A way FRgE Qs wEn &4 tXgE de]
H A 2 AEe FoX4e AE AxFogrh 53] dolEy
Agol oA =& NS 2 & F dE 71Eo] 275
ki, wekA] oY E Has & F glE Ald 39 vl #A
3 gk 44 H 3 (Convolutional Code)= & A 7] 7

HEH] 53 daugsd 448 2359 /P x4 S5 o
aFola, Y& olgge deoly HFeo] 7kE3]
Wireless LAN¢! IEEE 802.11a2} DMB(Digital Multimedia
Broadcasting)5olA g A}&¥ 1 g dugFolyg B =&
A= HEE fgagE FAste EXJE F syl ACS(Add
Compare Select block)9] &2 deld wWE AAE =53,
ACS unite] F+2/MAE B3 284 55 WS Attt

2. 2

rhu

2.1 725l ACSel 7 U 5%

ACS block o2 7§12 ACS unitez FAE =, 2 WFEe
25714k i M K A#RE7E 74 ARz
FE Hsted, 98 AHEEE Wireless LAN(802.11a)9] 74 ¢
K=731 335715 A&t o] A2 dAAle =g+ 6719 #A <)
HS o] get AT E Fus) sthe Aoth ¥ 149t 2ol
ACS unit BMU@Branch Metirc Unit)o23g 2=
BM(Branch Metric - state?} $A1® 421& Alole] Hamming
Distance)®} #t7] #paleo] &= e A 0 PM(Path Metric)S
o]¢3to] TBU(Trace-back Unit)e.Z @7 % Path#s AT
t}.

Path_out

BM

v

ACSunit [
—
w [T

g 1> 7l2Hel ACSe| =

ACsunit [

v+

ACSunit |

1% 1914, BME 470¢] 20E 21&, PM2 ACS unit®] 7B
wFe Mg VA E KHE 2Zoli, BMZ PME o] &35t

Astd PM#S A PM Bl A2 Eolrl ¢lulo]EdT)
2.2 ACS unite] 2=

a9 2% ACS blocks 43t ACS unite] W& F+x2&
gl Aoz ZF 2719 BMY PMS & ol PMel feedback¥}
paths £¥3l= 3S ¢ 4 At Constraint Length(7-47%, K)
7F 791 g EZdo A ACS unit2 E5F 6470 AFE FH &=, ofdg
Zo] W= 128 2] Adde} 64 9] compareE 3HH ] CLKvlt}
T3y & FofoF st}

Bm0

Adder
Pm0

Comparator

Bml

Adder
Pml

MUX pm
E MUX path

<8 2> 71232l ACS unite] =
2.3 HgtslE gy

29 2014 1ol ACS unite 287 1g component’} %
T84 do pm#d bme 77 tsha, wlaw A Fo e
=5kl o) ol W o F&5 dold wE A

e = ABAY, 2 FL&ANME 9 combinational

£ 3 By $Feitta 1Y) PETh
ANEAZE 37 - 00, 01, 10)9] 28 = 259 bmyt 25715
o] KHIE 23 & Aol 98 Wolr] Add 94HE AX7] Ao
A= e AR oA ARE vEl < Zshed(Carry
Lookahead Adder®} W]5:3t W o2) B Q3 Addergs &+
W ACS blocke] #3tE Feolil wE dibs st =&
2 Aol Az

N o

0

rr

=
e

- 2273 -



Ll
1 Bm0
Select/
1 Pmo0 ndder ——pm_0
1Bml path_D
1 Pml
2 BmD I
Select/
2_Pm0 /
- adder  ——Pm1
Car’b'r‘a_t'ar'al
2.Bml o path_1
(zstimati
2 Pml r; on
k_Bm0 I
Select/
k.pmo Adder [ pm_k
k_Bml path_k
k_Pm1

<18 3> Hoksl= ACS_blocke| =

W ACS unitE 7FAA &+ olgs F+x
Lookahead Adder)lA carry7} 24 & 9l
Fa WA pEle] wE das 53 g $ %
HA 2E S 98 & Combinational Logico]l Z+zte] 4
el AVE o)gd oW @S ©ite] EHEofEgA AR E
Select/adderdll A3 Fo] pm¥ paths F#sHA ¥t

2 =R E 1&o2 FA5E HEHY gagE A% ACS
blocke] FxE ALt thg 4 7}A & Combinational
Logics X3t glernz F&(K)9 Zol7t Aojdses 1
ERnE Zisteler AZE AR &) Aole] mE
sl Bz /g 1 AAddA e AA=
RS FE 3 Holok AEE ;& & £ e A Bk AlgkH
ACS blocks o]g3d Ht} Ue Az Aal
Hadsg +4d & 4 & 3elgt 7 3l

u)

[ 2 2 8

[1] Andrew J. Viterbi, "Error bounds for convolutional codes
and an asymptotically optimum decoding algorithm”, IEEE
transactions on information theory, 1967

[2] You-Pyo Hong, Jae-Jin Lee, "An ACS for a Viterbi
Decoder Using a High-Speed Low-Power Comparator”, 3=y
T3] =14, 2004.

[3] Jin Su Chang, Moon Ho Lee, "A High Speed Viterbi
Decoder”, ICEIC, 1995.

[4] Jong-Hee Hwang, Seung-Yerl Lee, Dong-Sun Kim, and
Duck-Jin Chung, "The viterbi decoder implementation with
efficient structure for real-time Coded Orthogonal Frequency
Division Multiplexing”, A *}-&38}3]=5%], 2005.

[5] In-Taek Jeong, Sang-Seob Song, "Design of Viterbi
Decoder for Wireless LAN", =& %R EAT3] =T
2001.

- 2274 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


