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I’M ECC 

DRAM with integrated error correcting code 

 
  
 A Revolutionary Product Family 
 of Error-Correcting Memory for High 
 Availability Applications 

With a need to deliver  highest  quality  products  operating  in all 
environments, cope with small and unique  form-factors, all while 
containing costs, manufacturers of high-availability applications 
seek out solutions to accommodate this demand on their designs. 
 
Complex  systems  always  require  a processor  and  memory.  The 
long-term  stability  of the  application  depends  upon  the  correct 
and consistent function of these key components at all times and 
under all conditions. The memory solutions presently deployed are 
typically one or multiple DRAM-ICs holding hundreds of millions, 
or even billions of data-bits of program  code and essential data. If 
just one of these data-bits changes its value, it can cause incorrect 
calculations of algorithms, functional errors of the software or 
even system crashes. 
 
Inside the  DRAM, each data-bit  is kept  in very small capacitors  charged 
with electrons that decide if the stored data-bit value will  be a 0 or a 1. 
The structures  of these capacitor-cells  in the  DRAM are extremely  small 
and it is impossible  to guarantee  the  identical  quality of  each of  these 
cells. Throughout  the  30 years  history  and  continuous  improvement of 
the process-technologies used to manufacture DRAMs, the consistency of 
the memory cell-quality has improved,  but has yet to be perfected. There 
is still no comprehensive  assurance  of  uniformity regarding the  stability 
of each memory-cell  within any given DRAM IC, not even on industrial or 
automotive graded memory-product. 
 
The reality of  this  is devastating.  A number  of  surveys and field-studies 
have been published  on the likelihood and frequency of memory-errors. 
The most representative analysis has been performed by the University Of 
Toronto*,  who  examined  the  memory  of  the  entire  Google-Server-fleet 
for a period  of  2 1/2 years.  Although servers  run  under  well-controlled 
environmental conditions,  failure-rates  counted  in  FIT (failure  in  time  / 
per billion devices hours) of 25000 to 70000 FIT per Megabit were 
determined.  Conversion  into   Gigabit   and  MTBF  (mean  time  between 
failure) results in only 14 to 40 hours until  the first bit flips in a standard 1 
Gigabit DRAM chip as an average value. 

 
The  vast  majority  of  memory   errors  found  by  the  field-study  were 
classified as single bit  errors, or single-event-upsets (SEU), correctable  by 
the Error-Correction-Code (ECC) functionality built  into  the server- 
processors.  Such  SEU's  are  typically  non-permanent  errors.  Overwriting 
the incorrect memory-bit with correct data fixes the problem,  but  it can 
re-appear at any time in the same or another  memory-cell. 

 

 

 
I’M ECC PROTECTED 

 on-chip ECC logic protects 
your data from single bit  
errors 

 available in SDRAM, DDR1, 
Mobile DDR1, DDR2, DDR3, 
DDR4 and LPDDR4 
technologies 

 "plug-and-play" compatible  
to conventional JEDEC 
standard DRAM. No Hardware 
or Software modifications 
needed! 

 industrial temperature as a 
standard, optional high 
temperature products for 
automotive and other 
applications 

 
 

 

 

 

Upgrade any application 
to server-grade- 
reliability 
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I’M ECC –DRAM with integrated error correcting code 

Small weaknesses of some memory cells or external 
disturbances like electromagnetic or particle radiation 
can cause unavoidable random bit-flips. The error-rate 
increase with the age and intense of use of the 
memory. In rare cases, a DRAM-cell can also get 
permanently damaged resulting in erratic data upon 
every access. While a system crash is undesirable in most 
applications, a bit-error that does not cause a crash may 
lend itself to even worse results. The error can linger in 
the system, cause incorrect calculations and multiply 
itself into further data. The corrupted data can then 
move to connected storage media and grow to an 
extent that may be difficult to recover. It is impossible 
for the customer or user to analyze the root-cause of 
such problems as they cannot be repeated. Most DRAM 
errors are transient and disappear after rebooting the 
system, while the caused damage stays. Manufacturers 
rarely see products returned from the field due to a 
presumed single-occasion memory-error. 

In Servers and other high reliability environments, it has 
become common to protect the memory with an ECC 
algorithm adding a checksum stored with the data, 
allowing to correct single bit failures. This error-
correction is implemented by widening the data-bus of 
the processor from 64 to 72 bits to accommodate an 8 
Bit checksum with every 64 Bit word. Server processors 
are equipped with a logic to and from the extra-wide-
memory. This logic generates ECC checksums and is able 
to verify and correct data read from the memory by 
these checksums.  

Intelligent Memory (I'M) ECC DRAM components 
integrate error-correction logic with an internal spare 
memory-area for the checksums directly on the silicon 
of the DRAM IC itself.  The memory performs the data-
correction completely independent from the processor. 
When writing data to the ECC DRAM memory, the 
integrated logic automatically generates a checksum 
"on the fly" and stores it separately from the crucial 
data itself. Upon a Read from the DRAM, the checksum 
is used to verify the data and correct it when required. 
The complete process of error-correction runs without 
any noticeable delays or latencies and does not require 
any specific hardware or software changes. The 
processor does not need to have ECC capabilities. I'M 
ECC DRAMs are direct drop-in replacements for any 
conventional, unprotected JEDEC standard DRAM, 
making them the most simple and effective way to 
improve memory reliability and stability to server-grade 
level by adding error-correction. 

Nearly all electronic products can benefit from I'M ECC 
memory. Any application requiring consistent system-
availability and stability for days, months and years 
should consider to add ECC protection. But also for 

applications that require the highest quality, reliability 
and functional safety, or run in the harshest of 
environments, a memory error protection is mandatory. 
Networking devices like routers or access points are 
expected to be always on and ready to use. Control-
systems, industrial computers, harddisk-drives, security 
systems, medical devices, automotive, avionic and space 
based electronics need to ensure system and 
operational stability as well as long term functionality.  

I'M ECC DRAM products provide the ability to elevate 
thousands of applications to new levels of memory 
reliability. 

Available in all common memory 
technologies 

I'M ECC DRAMs will be available in the standard 
memory technologies  available in SDRAM, DDR1, 
Mobile DDR1, DDR2, DDR3, DDR4 and LPDDR4. 
Capacities range from 512 Megabit devices up to 2 
Gigabit and the parts are available in all common bit-
widths like x8, x16 or even x32. 

Simply "plug-and-play" compatible 

All I'M ECC DRAMs are fit/form/function compatible to 
conventional JEDEC Standard DRAMs, same package, 
same pinout, same signals and timings. No performance 
losses, no delays and most important: Neither software 
nor hardware modifications are required! 

By replacing the normal memory-components with I'M 
ECC DRAMs, your application will immediately take 
benefit of a multiple million times higher reliability. 

Stronger than standard error-correction 

While on Servers, one bit out of each 72 Bit word can 
be corrected, the ECC DRAMs correct the data per chip. 
If 8 chips in a x8 organization are required to fit the 64 
Bit processor-databus, each of these 8 Chips will detect 
and correct single bit errors. The more I'M ECC DRAMs 
are running in parallel on the processors databus, the 
stronger is the grade of the ECC protection. 

Optional eXtra robustness 

For all those who cannot get enough of the term 
quality, we have an advanced version of I’M ECC DRAM 
- I’M XR ECC DRAM. The “eXtra Robustness” XR ECC 
DRAMs add a physical protection to the stored data-bits 
by holding the bits in larger capacitors, with a 
redundant data topology. This larger electric charge 
and redundant topology used to store the data-bit 
reduces the impact of typical DRAM cell leakage 
effects, thus leads to a significant higher robustness, 
safer data structure and data-retention capabilities. 
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I’M ECC –DRAM with integrated error correcting code 

Increase your sales by showing the 
reliability of your application 

Customers using the Intelligent Memory ECC DRAMs 
may use the "I'M ECC protected" seal to promote their 
products. Put this seal on your website, attach it as a 
sticker right onto your product, use the logo for your 
product presentations and show your customers how 
your applications distinguish themselves from the 
competition in terms of quality, reliability and 
robustness.
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I´M ECC - functional block diagram 
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I’M ECC –DRAM with integrated error correcting code 

Product Family Overview 
I'M ECC DRAM with integrated error correction 

Technology Capacities Organizations Voltage options Package Speed Options 

LPDDR4 4Gbit, 8Gbit x16, x32  1.1V FBGA200 LPDDR4-2400/3200 

DDR4 8Gbit x16, x32  1.2V FBGA144 DDR4-2133/2400/2666/2933/3200 

DDR3 1Gbit x8, x16 1.5V FBGA78 (x8), FBGA96 (x16) DDR3-1333/1600 

DDR2 1Gbit x8, x16 1.8V FBGA60 (x8), FBGA84 (x16) DDR2-667/800 

DDR1 1Gbit x8, x16 2.5V FBGA60, TSOP66  DDR-333/400 

Mobile DDR 1Gbit x16 1.8V FBGA60  DDR-333/400 

SDRAM 512Mbit x8, x16, x32  3.3V TSOP54 (x16 x8), FBGA90, TSOP86 (x32) PC-133/166 

 

eXtra-Robust I'M ECC DRAM with integrated error correction 

Technology Capacities Organizations Voltage options Package Speed Options 

DDR3 512Mbit x8, x16 1.5V FBGA78 (x8), FBGA96 (x16) DDR3-1333/1600 

DDR2 512Mbit x8, x16 1.8V FBGA60 (x8), FBGA84 (x16) DDR2-667/800 

DDR1 512Mbit x8, x16 2.5V FBGA60 DDR-333/400 

Mobile DDR 512Mbit x16 1.8V FBGA60 DDR-333/400 

SDRAM 256Mbit x32  3.3V FBGA90 TSOP86 PC-133/166 

Part No. Decoder 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


