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Cu Filling into TSV and non-PR Sn bumping for 3 Dimension Chip Packaging

Sung-Chul Hong, Wang-Gu Lee, Jun-Kyu Park, Won-Joong Kim and Jae-Pil Jung
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Fig. 1 Technology map of 3-D Stack Packagingw
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Etching term

SFg | SFg+ e~ (from plasma) — SFg* + F + 2e~
Si (solid) + 4F (gas) — SiF, (gas)
0, Residual polymer (passivation) etching, Si surface cleaning

\ Passivation term

C4Fg | C4Fg + e~ (from plasma)— C3Fg + CF, + e
ACF,— (CF,)n (Teflon like polymer on Si surface)

Z

SFg + plasma CyFg gas SFg + plasma

o | L[|

Si Sii=
Wafer Wafer

(Flow of DRIE process)

Fig. 2 Schematics of DRIE process
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(b)

Fig. 3 SEM micrographs of Si wafer with vias;
(a) cross section of a via, (b) magnified
side wall of the via
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Fig. 4 SEM results of (a) Cu Filling into the via
hole, and (b) interface between functional
layer and Cu plugsS)
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Fig. 5 Schematic diagram of (a) electroplating
unit and (b) electroplating Sn bump on
the Cu plugged vias without PR mould
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Sn bump

Cu-via
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Fig. 6 Sn bumps formed on the Cu filling by DC
electroplating without PR mould, (a) bump
appearance, (b) bumps having good unifor-
mity, and (c) cross section of a bump”

32 Hlo} = AT A%IA A7t A AL B
o 71dd £ e V|27ER AR Jbsdith. a9 6
o i JEM T4 flo] WlE=ages g4e Sn
&0 Mz 24S Yepodth

32 =

Non-PR €0 WHXE o]&3t 3319 & AHZF 7ee
aExe] 7R Az 4t Aoz IAE F

Al idE 5 gl WA Zleelrh vl w7

4 71%e o A WAl o ge Al 12 7145

1, Az M= Adefok b, 94 ZAAH R Y
ot st Eaox AWst vlo} & A 7)|E %
F s 7e, e 24 3A 71% = Wz 9
R e oF aaAAck & Hiel Bl ol

itk a2y glaaeh] BAe 7M 1 2 daf =

FHE o|gelo] AR & EAQ CuE Hlo} 9
FHsta, FHE Cu plugs 9ol Sn &4 WZE §
Agoan 34 dwdE ol 4 dded, Wi
#HHE P FHE At 7HE A4 gr 9 At
A FE e F IS Ao Jged

aAte

B A= Seoul R&BD ZE 13 (No.10890) 9
oo g

Aoz FHHAFY
20 zEd

1. J. H. Jun, I. R Kim, M. Mayer, Y. N. Zhou, S. B.
Jung and J. P. Jung : A New Non-PRM Bumping
Process by Electroplating on Si Die for Three
Dimensional Packa- ging, Materials Transactions,
2010, 1887- 1892

2. M. Tomisaka, M. Hoshino, H. Yonemura and K.
Takahashi : Copper Electroplating Study for Through
Silicon Chip Electrode of Three-dimensional Chip
Stacking, Denso Tech. Rev. Vol. 6 (2001), 78-84

3. 8. J. Hong, Y. W. Lee, K. S. Kim, K. J. Lee, J. O.
Kim, J. H. Park, J. P. Jung @ Filling via hole in
Si-wafer for 3 Dimensional Packaging, The Korean
Welding and Joining Society Conference, 2006 (in Korean)

4. B. S. Kang, S. M. Lee, J. S. Kwak, D. S. Yoon and
H. K. Baik : The Effectiveness of Ta Prepared by
Ton- Assisted Deposition as a Diffusion Barrier
Between Copper and Silicon, J. Electrochem. Soc., 144
(1997), 1807- 1812

5. M. S. Yoon : Introduction of TSV (Through Silicon
Via) Technology, J. Microelectron. Packag. Soc,
16-1(2009), 1-6 (in Korean)

6. S. J. Hong, S. C. Hong, W. J. Kim, and J. P. Jung
: Copper Filling to TSV (Through-Si-Via) and Sim-
plification of Bumping Process, Journal of the Micro-
electronics & Packaging Society, 17-3 (2010), 79-84
(in Korean)

7. 1. R. Kim, J, K, Park, Y. C. Chu, and J. P. Jung :
High speed Cu Filling Into TSV by Pulse Current for
3 Dimensional Chip Stacking, J. Met. Mater., 48-7
(2010), 667-673 (in Korean)

8. S. J. Hong, J. H. Jun, J. P. Jung, M. Mayer and Y.
Norman Zhou Sn Bumping Without Photoresist
Mould and Si Dice Stacking for 3-D Packaging,
IEEE TRANS. ADV. PACK., in press(2010)

Journal of KWJS, Vol. 29, No. 1, February, 2011



32 A P713E 918 TSV A=54 4 2 non-PR M= 34 13
.34 9%
+ 197534 + 1956134
« AgA P Sty diEh A (FAREY) . /\1?—5’\] Hogtw W
A 94 0 AW W} a7 % 7
*e-mail : callihong@naver.com * e-mail : wjkim@uos.ac.kr
. olghg <A
+ 1983134 + 195934
cA2AEU et oA (KAL) A SAEU St W
TSV Ax 9 A=EH 4 A+ s o] AZHZ, AAHIA, Halew
*e-mail : wgstyle@uos.ac.kr *e-mail ! jpjung@uos.ac.kr
R
+ 19861348
LA HUE e (A1)
A 54 B2t A
*e-mail ! jkman001@uos.ac.kr
KU - BRAEeEE 52945 198, 20114 24 13




<<
  /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 1.3
  /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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




