
XSR 1.5 
BAD BLOCK MANAGEMENT
Application Note

May-2007, Version 1.0



        

                                                       ii

              

Copyright Notice

Copyright ® 2007, Flash Software Group, Samsung Electronics Co., Ltd

All rights reserved.

Trademarks

XSR is a trademark of Memory Division, Samsung Electronics Co., Ltd in Korea and other countries.

Restrictions on Use and Transfer

No part of this guide may be reproduced in any form or by any means (including electronic storage and
retrieval or translation into a foreign language) without prior agreement and written consent from Sam-
sung Electronics Co., Ltd. as governed by Republic of Korea and international copyright laws.

Readers of this document are not granted the right to distribute this document to any third party without
prior written agreement from Samsung Electronics Co., Ltd.

Samsung Electronics Co., Ltd may make changes to the contents of this document any time without
notice.
 
THIS DOCUMENT IS INTENDED ONLY TO ASSIST THE READER IN THE USE OF THE PROD-
UCT. SAMSUNG ELECTRONICS Co., Ltd. SHALL NOT BE LIABLE FOR ANY LOSS OR DAM-
AGE ARISING FROM THE USE OF ANY INFORMATION IN THIS DOCUMENT. SAMSUNG
ELECTRONICS Co., Ltd. ASSUMES NO RESPONSIBILITY FOR ANY ERROR OR OMISSION IN
INFORMATION CONTAINED IN THIS DOCUMENT, OR ANY INCORRECT USE OF THE PROD-
UCT.

Contact Information

Flash Software Group 
Memory Division
Samsung Electronics Co., Ltd

Address: San #16 Banwol-Dong, Taean-Eup
Hwasung-City,Gyeonggi-Do, Korea, 445-701



       
Introduction

There are several peripheral devices to a computer 
used for storing data, such as hard disk drives and 
floppy disk drives. Hard disk drives can be written 
to many times and, typically, can store a large 
amount of data. Floppy disk drives also can be writ-
ten to physically same place many times, but, typi-
cally, store a smaller amount of data. Another 
peripheral storage device used to store data is a 
Read Only Memory (ROM). A ROM is a solid state 
memory device that can be programmed only once 
and then read many times.

Flash memory has been developed for use as a stor-
age medium. In order to use flash memory as a stor-
age medium, a flash file system and management 
software is used to manage the flash memory and to 
interface with the operating system of the host. 
Flash memory can be programmed and electrically 
erased many times. Typically, flash memory is 
erased using a block erase process. When a block 
erase process is employed, areas of a flash memory 
chip array, called blocks, are simultaneously erased.

While flash memory is a memory media that can be 
reprogrammed, prior to writing new data to a mem-
ory location that previously held data, the entire 
block that includes that memory location typically is 
erased to an all 1 state. While programming turns 
bits from “1” to “0”, block erasure is necessary to 
turn bits from “0” back to “1”. In a brand new 
device, all usable blocks are in the erased state. The 
erasing of an entire block may take several millisec-
onds depending on the type of flash memory. Fur-
thermore, each time flash memory is erased and 
rewritten, the flash memory deteriorates. Once flash 
memory deteriorates to the point where the memory 
is no longer reliable or able to store data, that area of 
the flash memory is considered bad. Flash memory 
may be manufactured with bad areas and may 
develop bad areas for several other reasons. 

Each block of the flash memory is limited in the 
number of times the data therein can be erased. 
Thus, if the number of times a block of the flash 
memory has been erased, exceeds the erase count as 
predetermined when it was manufactured at factory, 
the concerned block may turn bad, but it’s not 
marked as a bad block until there occurs an erase/
program failure.  

A flash memory such as NAND flash memory may 
be manufactured with some bad blocks. Taking this 

into consideration, the manufacturer directs users 
how to find the bad blocks therein. 

When a read operation is performed in a block of a 
flash memory, different data from the data previ-
ously written in the block of the flash memory may 
be read, and at this time, the concerned block also 
turns bad. These bad blocks may be generated from 
any of the blocks while the flash memory is in use, 
or they may have existed even before the flash 
memory is used. Existence of the bad blocks may 
cause troubles when using the flash memory.

In summary, a need exists for a method of managing 
bad areas of flash memory such that information is 
reliably stored in the flash memory that does not 
require the use of extensive hardware. The invention 
is directed to fulfilling this need.

Recognizing Bad Blocks

Bad blocks of NAND flash may accumulate up to 
2% of entire number of blocks during its manufac-
turing process and during the flash operational 
usage.

A system must be able to recognize bad block(s) 
based on the original bad block information and cre-
ate a bad block table to keep track of blocks that fail 
during use.  The first block of NAND Flash (block 
0) is guaranteed to be good. The bad block informa-
tion is stored in the reservoir area that is located in 
the highest address region of the NAND flash by 
XSR. Once the bad blocks have been located, Sam-
sung recommends that the bad blocks be no longer 
accessed.

To locate the bad blocks on a brand new device, 
read out each block. Any block that is not all FFFFh 
in 1st sector of 1st or 2nd page in a spare area is a 
bad block. Figure 1 is a flowchart that shows how 
bad blocks can be detected by doing a read check on 
each block.

Although random bit errors may occur during use, 
this does not necessarily mean that a block is bad. 
Generally, a block should be marked as bad only 
when there is a program or erase failure. This can be
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 determined by doing a status read after erase/pro-
gram operation. 

Figure 1. Bad Block Table Creation

Managing Bad Blocks

The flash memory is initialized by formatting the 
flash memory into a reserved area and user area. 
The reserved area blocks are called Reservoir in 
XSR 

Figure 2. Reservoir Structure

Reservoir contains 6 meta blocks and several 
reserved blocks which is Reserve Block Pool for the 
replacement of bad blocks. The six meta blocks con-
sists of pair of UPCB, a pair of LPCB, REF, and 
ERL. REF and ERL blocks are used for erase 
refresh scheme. UPCB is the acronym of unlocked 
reserved block pool control block and has the bad 
block mapping information of the unlocked area in 
the semi-physical address space. LPCB is the acro-
nym of locked reserved block pool control block 
and has the bad block mapping information of the 
locked area in the physical address space. Locked 
Area is the area that must be protected from system 
crash or hacking after booting up. Locked Area can 

not be written and erased after being booted up. 
Unlocked Area is the area that can be written and 
erased after being booted up. Reserved Block Pool 
is the pool of reserved blocks to replace bad block. 
The structure of UPCB is same as the structure of 
LPCB. 

BMS is the acronym for Block Map Sector. BMS 
contains the mapping information from bad block of 
Partitions to reserved block of Reserved Block Pool. 
4 sectors are reserved to store the bad block map-
ping information: there are 2 copies of sectors to 
store the original bad block mapping information. 
And there are 2 copies of sectors to store the mirrors 
of bad block mapping information.

The present process for handling bad block 
includes: finding the first available free reserved 
block number from the Reserved Block Pool, copy-
ing the content of bad block to free reserved block, 
registering new bad block mapping information, 
writing , and finally marking bad block.

Conclusion

In order to detect the initial bad blocks (generated
during factory production) and to handle run time
bad blocks (generated by program/erase usage),
Samsung’s XSR (Flash Driver) provides the Bad
Block Management scheme. It remaps a bad block
to one of the reserved blocks so that the data con-
tained in a bad block is not lost and new data writes
on a bad block is avoided .

Recommended Readings

� Samsung XSR 1.5 Porting Guide, April 2006

� Samsung XSR 1.5 Pre-Programming Guide, 
      April 2006

� Samsung NAND Flash Specification
Managing Bad Blocks                                                                                                                2


	Introduction
	Recognizing Bad Blocks
	Managing Bad Blocks
	Conclusion
	Recommended Readings


<<
  /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


