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Index block mapping for flash memory system
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Abstract

Flash memory is non-volatile and can retain data even after system is powered off. Besides, it has
many other features such as fast access speed, low power consumption, attractive shock resistance,
small size, and light-weight. As its price decreases and capacity increases, the flash memory is
expected to be widely used in consumer electronics, embedded systems, and mobile devices. Flash
storage systems generally adopt a software layer, called FTL. In this research, we proposed a new FTL
mechanism for overcoming the major drawback of conventional block mapping algorithm. In addition to
the block mapping table, a index block mapping table with a small size is used to indicate sector
location. The proposed indexed block mapping algorithm by adding a small size. By the simulation
result, the proposed FTL provides an enhanced speed than a conventional hybrid mapping algorithm

by around 45% in average, and the requirement of mapping memory is also reduced by around 12%.
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Mapping Table Requirements (VIB)
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Fig. 9. Memory mapping requirements

V. 28

o] QPelN Fele Qs PRE A F7449 SRAM
Hol 28 qlalo] Fel vinel 2ol Me gash 22 A

g 29+ 9t d92 B2 e s B8
y5%7 A ow 3 A1l 1014 459 23 3
. 2 Hol e fi7] Sir 2 4 ek,

tﬂ&_ Blo]BE o]g3lo] ZehA wie] W
o F23 42E 2Y 5 9on dux gol el We
£E2 oINS Aago 7 ZTA] v Yol ez

Solslol s sl = vjge) A7k



30 WA FEFREE #HOGE(2010. 8.)

A eHs=g gr|dog &9 F ok

719 stelBE]= wig} vlwalS W HA 53 ARk
Zyzte] Wx|ukAl A 65%, 40%, 44%, 23%, 181 53%
e AIE BTk o]32 SRAM 7]Hke]
o] ZYA| AlzHlellx] EHHoR AT AL Tt
At £2 u)gz} v waS o $glo olds B2 ujge
H 97%73 48 AHA A F

A%k
Sl go RS 7|1

ﬂ]/\ Eﬂo] a

el AEe) £84e 7an7)E 9elo] B, B doln
2= w03 AE DL aRe o 247 12%9) 8% 7
A8 AP HolE 2 7RE Rolw Y. 2, AQEE Qe

A

=
2 BE e 7120 )Y Lol

AHlgor 5o EE 4 5 AUtk

(1) Intel Corp, “Understanding the flash translation
layer (FTL) specification,” Application Note 648,
1998

(2) T. S. Chung, "An Efficient Algorithm for Flash
Memory,”Journal of KISS :Computer Systems
and Theory. 2005

(3] Fujitsu Microelectronics Europe, "COMPARISON
OF FLASH PROGRAMMING +ERASE,MB91F467
D&MB91 F362G,” Application Note MCU-AN-300
019-E-V10, 2006

(4] T. Shinohara,
memory address arrangement,” US Patent, No.
5,905,993, 1999

(5) B. S. Kim and G. Y. Lee, "Method of driving
remapping in flash memory and flash memory

US Patent, No.

"Flash memory card with block

architecture suitable therefor,”
6,381,176, 2002

(6) Takayuki Shinohara. Flash memory card with
block memory address arrangement, US Patent,
No. 5, 905,993, 1999

(7) Amir Ban. Flash file system optimized for pagemode
flash technologies, US Patent, No.5, 937,425,
1999

(8) Jesung Kim, Jong Min Kim, Sam H. Noh, Sang
Lyul Min, and Yookun Cho.
flash translation layer for compact flash systems.

A space-efficient

IEEE Transactions on Consumer Electronics,
48(2), 2002

[9) Sang-Won Lee and Dong-Joo Park. FAST:An efficient
flash translation layer for flash memory,
Submitted for publication, 2005

(10) 91, 98, v, "H g2 7|9k %ﬂﬂ*l w22

9] ZA WSt AZ dugE As B4 HEAEE =
BA: AR A, A 13, A 43, 213—225%,
2007d 8¢

H &2

2004 - AA: =Y s

A ASZe} Fag
Rk WA sE, nolagx
ZAM, ZEAWRE] A
2 /AR TE
EX-%

[Sxe}




<<
  /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


