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Abstract

Multiprocessor system is efficient and high performance
architecture to overcome a limitation of single core SoC. In this
paper, we propose a multiprocessor SoC (MPSoC) architecture
which provides the low complexity and the high performance.
The dynamic routing scheme has a serious problem in which
the complexity of routing increases exponentially. We solve this
problem by making a cluster with several PEs (Processing
Element). In inter-cluster network, we use deterministic routing
scheme and in intra-cluster network, we use dynamic routing
scheme. In order to control the hierarchical network, we
propose efficient router architecture by using smart crossbar
switch. We modeled 2-D mesh topology and used simulator
based on C/C++. The results of this routing scheme show that
our approach has less complexity and improved throughput as
compared with the pure deterministic routing architecture and
the pure dynamic routing architecture.

I. A&

A, WA 7)o FRA Bl oty Fhte]
AP told A4 e EdRA2EHIE JHHL 9
o, SoC Al=Ee HH EZdsxa drh. 53 &
Alzgle] B5RETE AA Skl AEAEE SoC O
A Y Ee d5e 2= Z2ANE 238t gk 1
g} [1,2]9014] HxFo] TR AAM &8 £E5 ¥
ol A2 =Y AV Aok, wEbA dA A 2H"

o] A2 ¥ (throughput)= =o|7] 93+ 3t SoC
Qo] o] 7o) Z 2 AA FZ7) AetE
a8 71€9) on-chip bus TEREE Z2AAMY 5

=
s %=

1.

991

A e =E AekA Fetr] wiiel, ZEAA ]
F7F 'olu® HA gl APHor FrletA de
o},

# on—chip bus 7ZE UASI= NoC (Network-

st Aol
el B I e A
Z2AAE 9
%4 o9y T2 4
Z= AR gLgHo
1] A %
ANEE ol Fel 2
Apolell A E&A

F2g %A

on-chip)7} AAHNL, MEHIE 2
AA Alz=wle] Ao Ads IS
8= o9

YR

g

O

¢

N

-4 >4

p
.

ol o p

0

E_;

. © f2

ol

I
U

.

Qi
o
2

ich

o%

ol

=
ki

dz ©
)
k1
~N
Q‘L
il
>
2

" fr
©

> o
o
ol ¢
2

%2
R

oift
ax

=L O
= 4

A

4
o
=2

=



ASEst=03al M292 Hi1S

N it atvtatwtobe S N

Cluster0

In0 packet
In1 packet
In2 packet

In3 packet

Inter-
Cluster
Routing
Table

Intra-
Cluster
Routing
Table

o] g}oE go|BS o]fste] o] WEow RHUXE

AAstA Ao 2ol 37 sy HHA ARE T

gto] bl o5& F o] (east, west, south, northyE

Q3] e 2E7re] PE 5 297t ddste] =
o

Y13 el BHom

(HE.)
FO‘I
o
oX

. 2

- &

oo

o N g
=

o

I
oo 2 odo @t
i
9

g TS HTh ~9AE Filel Sole AL
WE ZHaE 499 e ogde g8 294
A 72 AmE 34 A

~
2 CESSEIE
Hom AUARE ol

]
n-bit o] FEHHRE ZF 29[
SRE

Edd. 4 PE 52 Al
HUFA T} 1-bit signal FETOZE B9 a&
Aol @AZE A& F Wl §i7] wite] dAAJ UE

929 AuE shebsi del @77 etk B4 bi o

BRE k3 gl AH sl ol &stojokrt A UE
e aEde 7IdEd = Ao

a1 el AAE AAY B dRE O F9
2Bl &3 4 79 29 E o] Zta gl 71Ee] 7
el g8 HolES vtEo] Zhal e e 7
=EF e A BFE=7F A9 wi 4 mEE]
Ztape] 299 HoleE& 2] wiEol At H3=7t =
opxIth. EFE [4]91M BojA el H Wel A% Ad&
aReAl " 2y Aljbeks WL did S8 AH

992

. 43g24a%

§
2
2
>,

¥ 2 € 2
A Ehed TRt @43 W HREE Uehd
DA e v e, AH SeE Uy
Hobe %8 SPES 7HA 52 45s Hadd.

‘‘‘‘‘‘‘‘‘‘‘‘‘

g 2. 28-34 28 YISl W
(Oh ct*E S (L) 8" ds

Iv. 28
B =foas e Bn 2o A5E 2 A
29 HEZZAA SoC TFE AA3tgth. 183 A
ebet= T x2E Hold A3 &3 S zten
AFAD G vuy ge 5L w2 H5e
wolth
7t 2
EES AREAE ARFNATFNEAG ] Ao

[1] L. Benini and G. De Micheli, “Networks on chips: A new SoC
paradigm,” IEEE Computer, vol. 35, no. 1, pp. 7078, Jan. 2002.

[2] Bertozzi D., Benini L., “Xpipes: A Network-on-Chip Architecture
for Gigascale Systems-on-Chip,” IEEE Circuits and Systems
Magazine, pp.18 — 31,2004

[3] E. Beigne, F. Clermidy, P. Vivet, A. Clouard, M. Renaudin, “An
asynchronous NOC architecture providing low latency service and
its  multi-level of 5th
Asynchronous Circuits and Systems(ASYNC’05), pp. 54-63, 2005.

design framework,” Proceedings

[4] Andrei Radulescu and Kees Goossens, “Communication Services

for Networks on Chip,” SAMOS, 11, pp. 275-299, 2002.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 false
  /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 (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /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 2400
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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


