Table of Figures

Figure 3.1: Examples of (a) 3-C and (b) 4-C crosstalk sequences. ..........ccccervuereennen. 19
Figure 3.2: The targeted instruction memory architecture............c.ccoeeeeriieenienieeneenns 20
Figure 3.3: Overview of our proposed algorithms: (a) the algorithm flow and (b-e) the
algorithm eXamples. ......cocuiiiiiiiiiiiiee s 23
Figure 3.4: A rescheduling graph example: (a) the instruction set and (b) the
rescheduling graph. ........cocooiiiiiiii e 24
Figure 3.5: An adjacency graph example: (a) the instructions in a basic block and (b)
the corresponding adjacency graph...........ccoceeveeiiieiiiniiienie e 27
Figure 3.6: A constraint graph eXample. .........cccoeviieiiierieiiienieeiiecee e 27
Figure 3.7: A register index renaming example: (a) the clique partition of adjacent
graph, (b) the clique partition of constraint graph, (c) an initial assignment of
register names, and (d) the result of SA interchange. ...........coccovevviniinniniene. 29
Figure 3.8: An instruction transition graph example: (a) an execution sequence and (b)
the corresponding transition raph..........ccocceeviieiieiiieiierie e 30
Figure 3.9: The crosstalk effect of the six-bit op-code field on (a) DSPstone and (b)
POWETSTONE. ..ottt et e et e e et a e e e abaea e e eneees 32
Figure 3.10: The 4-C and 3-C-and-4-C crosstalk reduction on DSPstone: (a) related to
the six-bit op-code field and (b) related to both op-code and sub op-code field. 33
Figure 3.11: The 4-C and 3-C-and-4-C crosstalk reduction on Powerstone: (a) related

to the six-bit op-code field and (b) related to both op-code and sub op-code field.

Figure 3.12: The 4-C only and 3-C-and-4-C reduction comparison on (a)DSPstone and
(D) POWETSEONE. ...ttt et etee e et eabeeaaesaseesaeesseenseennnas 35

Figure 3.13: The worst-case delay of 3-C and 4-C crosstalk conditions...................... 36



Figure 3.14: The average total fetch time improvement on (a) 0.07 and (b) 0.18 um. 37
Figure 3.15: The average total switching number of capacitances. ...........cccceevueeueenne 38

Figure 4.1: The instruction execution-frequency examples of (a) the Powerstone and

(D) the MediABENCH. ............ooceeeeeieeeee ettt ettt e aaeeens 42
Figure 4.2: The decomposed-decoder architecture. ...........c.cccveviieriieniienienieenieeeiens 45
Figure 4.3: A transition graph example. .........c.ccoooiiiiiiiiiniieiiee e 47
Figure 4.4: Centralized pipelined control-signal generation...........cccccecevveviervencennens 49
Figure 4.5: Distributed pipelined control-signal generation. ............ccccceeveeeiieeniennen. 49
Figure 4.6: The proposed two-stage control-signal decoding structure....................... 50

Figure 4.7: (a) Three instructions with their op-codes and output signals, (b) the
instruction state transition table (DC: don’t care state and x: input don t care)...53
Figure 4.8: The comparisons of (a) power consumption, (b) area, and (c) timing for
MUILI-WAY PATTILIONS. Lo..vveeivis desesedhtieinessa s e esheasaneeeseesseessseessseesseessseesseessseesseenns 58
Figure 4.9: The comparisons of (a) power'consumption, (b) area, and (c) timing for
one- and two-stage instruction decoding. .iiiueouievvieeiierieeiieieeieeee e 61
Figure 4.10: The comparisons of (a) power consumption, (b) area, and (c) timing by
applying both horizontal and vertical decompositions. ...........cccceeeveeevrerreereenee. 62
Figure 5.1: The bit-width distribution of multiplication-instructions of an MPEG?2
deCOder AESIZN. ...oieiiiiiieiieeieeee ettt ettt enes 64
Figure 5.2: The block diagram of a dual-multiplier. ...........cc.ccooviniiiniiiiiinies 67
Figure 5.3: The block diagram of a configurable multiplier with two configurations.67
Figure 5.4: The design flow of the multiplication instruction formation algorithm....70
Figure 5.5: A transition graph eXample..........ccceeevieriiiiniieniiieiieeieeee e 71
Figure 5.6: A configuration-determination example...........ccccceevieriiienienieenienieeenne 73
Figure 5.7: Power consumption and area of a configurable multiplier with different

CONTIGUIATIONS. 1..eeiiniieiiiietieeit ettt ee ettt ettt et e et e st e e beeenbeebeesnteenbeeenseenes 77

5




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


