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A CLEAN START 

There's no doubt about it, clean contacts in contactors and sockets work a lot better than dirty ones. So 
what better place to start looking at burn-in and test strategies than with a close look at contamination 
control and cleaning processes to improve yields, test time and re-test reduction? This session begins 
with three hypotheses of the causes for contact contamination, Along with guidance on procedural 
changes for improved performance. The next presentation offers a solution to the havoc high 
temperature burn-in can wreak on devices under test (DUTs) with a specialized coating process to 
prevent solder contamination of contacts and deformation of the solder bumps on the DUT. The final two 
presentations examine online cleaning processes. The first focuses on a characterization tool that 
determines the effectiveness of online cleaning, while the second is directed at an automatic cleaning 
solution for a bowl fed handler used with a RF contactor. Hey, it's a dirty job, but somebody's got to do it. 
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What’s the Problem?

– Contactor cleanliness adversely affects yield

– Reactive cleaning results in decreased yield

– Proactive cleaning results in increased test time

Yield vs Test Time 

Can we improve yield without increasing test 
time?

Can we improve both?
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The Current Process
Real Time Yield Monitoring System (RTYMS) with Manual 

Cleaning

– 3 sigma limits based on first 200 devices

– Tracks rolling average yield for 100 devices

– Pauses test when 3 sigma limits are exceeded

– False positives

– A good but reactive and time intensive process
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Potential Solutions
– Proactive Manual Clean

• Different devices are more/less sensitive to 
contamination

• Test time increase

– Contactors Requiring Less Cleaning
• Some success, but cleaning still required

• Device size and backside ground paddles issues

– Automated Cleaning
• Fast

• Proactive

• Effective

• Only works for tray fed handlers
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Potential Solutions

– Can we adapt automated 
clean?

– Will it improve yield?

– How will test time be 
affected?

4.5 x 3.5 x 0.89 mm
PA Duplexer Module

Polymer View

Substrate View

ITS Socket Cleaning Device

SRM XD248 
Bowl Fed 
Handler
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Initial Development

Cleaning 
Pad Station
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Initial Development
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Initial Development
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Initial Evaluation

– 1 Online Clean System

– 2 Manual Clean Control Systems

– 1 Month

– ~ 600K – 700K Devices / System
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Initial Results

Yield Summary

Virgin Yield Retest Yield Composite Yield

Online Clean 98.36% 0.57% 98.93%

Ave Manual Clean 97.25% 1.40% 98.65%

Delta 1.11% 0.83% 0.28%

Test Time Summary (Hours)

Virgin Time Retest Time Total Time

Online Clean 10.16 0.22 10.38

Ave Manual Clean 10.57 0.41 10.98

Delta 0.41 0.19 0.60 (40 min)
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Victory?

– Maybe, but…
• Single handler for online clean

• Single system for online clean

• Human factor

– Invest and expand the data pool
• 2 different products

• 4 online clean systems / product

• 2 manual clean control systems / product

• ~ 1M devices / system
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Final Evaluation

4.5 x 5.0 x 0.91 mm 
PA Duplexer Module #1

4.5 x 5.0 x 0.88 mm 
PA Duplexer Module #2

+7
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Final Results PAD #1

Yield Summary

Virgin Yield Retest Yield Composite Yield

Online Clean 93.26% 2.48% 95.74%

Ave Manual Clean 92.49% 3.04% 95.53%

Delta 0.77% 0.56% 0.21%

Test Time Summary (Hours)

Virgin Time Retest Time Total Time

Online Clean 10.15 0.77 10.92

Ave Manual Clean 10.37 0.89 11.26

Delta 0.22 0.12 0.34 (20 min)
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Final Results PAD #2

Yield Summary

Virgin Yield Retest Yield Composite Yield

Online Clean 91.99% 2.61% 94.60%

Ave Manual Clean 88.77% 3.86% 92.63%

Delta 3.23% 1.25% 1.97%

Test Time Summary (Hours)

Virgin Time Retest Time Total Time

Online Clean 12.64 1.06 13.71

Ave Manual Clean 13.36 1.56 14.93

Delta 0.72 0.50 1.22 (73 min)
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Show Me the Money

Final Evaluation Cost Savings
Credit Debit

Initial Development $12,000

7 Additional Upgrades $35,000

Cleaning Pads $2000

PAD #2 Yield Increase $440,000

PAD #1 Yield Increase $47,000

Total $487,000 $49,000
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Show Me the Money

Final Evaluation Cost Savings
Credit Debit

Initial Development $12,000

7 Additional Upgrades $35,000

Cleaning Pads $2000

PAD #2 Yield Increase $440,000

PAD #1 Yield Increase $47,000

Total $487,000 $49,000

$438,000 Saved
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What’s Next?

– Expand automated cleaning solution to all 
products using pogo style sockets

– Develop automated cleaning solution for non-
pogo sockets

– Evaluate automated cleaning solution for high 
volume WLAN PAs in QFN packages with 
NiPdAu pads

BiTS 2014 Yield and Test Time Improvement via Automated Online Cleaning 22

Recognition



<<
  /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


