Preface

Message from the Editor

Here, we offer the fifth volume of Transactions of The Japan Institute of Electronics
Packaging (Trans. JIEP). I believe that Trans. JIEP is firmly established as an important
technical journal in microelectronics packaging technologies. I would like to make a
most cordial acknowledgment to all the persons involved in publishing Trans. JIEP,
including authors, reviewers/referees, editorial committee members, society members,
and the secretariat. This year’s volume contains excellent and interesting papers in the
field of 3-D packaging (wafer level and TSV), reliability (mechanical stress/strain
analysis and interfacial adhesion characteristics), printed electronics, novel coreless
substrates, thermal management (cooling and heat dissipation), high-frequency signal
transmission including test methods, new materials (wiring materials and heat sinks),
material engineering (new surface treatment process), and so on. I think that there is no
doubt that these papers will yield valuable information to you.

I know that there are many superior papers which have been presented in some JIEP
Conferences/Symposiums, technical meetings, and so on. I also know that there are
many other achievements which have not been submitted elsewhere. I hope that you
will publish your important and remarkable achievements through Trans. JIEP.

This year, to inform you the current status of electronics packaging technologies and
industries in Asia, the JIEP started a new activity in the ICEP*; the special session titled
IAAC** (so this year’s conference is specially called ICEP-IAAC 2012). The background
to this session is explained in this volume.

December 25, 2012

Kaoru Hashimoto

Editor-in-Chief

Transactions of The Japan Institute of Electronics Packaging
Meisei University

*ICEP: International Conference on Electronics Packaging
**IAAC: IMAPS All Asia Conference




Transactions of The Japan Institute of Vol. 5 No. 1

DEC. 2012
ISSN 1883-3365

Electronics Packaging CONTENTS

W Preface — Message from the Editor ,/ Kaoru HASHIMOTO
M Technical Papers
Use of Modified Accumulated Damage Model to Predict Fatigue Failure Lives of
Sn-Ag-Cu-based Solder Joints in Ball-Grid-Array-Type Packages
/ Takeshi TERASAKI, Hisashi TANIE, Nobuhiko CHIWATA, Motoki WAKANO, and Masaru FUJIYOSHI ———————— 1
Adhesion Characteristics of Magnetron-Sputter-Deposited Copper on Smooth Cycloolefin for
Realizing Wiring with High-Frequency Signal Propagation . Tetsuya GOTO, Takatoshi MATSUO, Masamichi IWAKI,

Kazuki SOEDA, Ryosuke HIRATSUKA, Shigetoshi SUGAWA, and Tadahiro OHMI 12
Development of Copper Materials and Processing for Printed Electronics
/ Kyoko KURODA, Hideo NAKAKO, Maki INADA, Takaaki NOUDOU, and Yasushi KUMASHIRO ———— 20
Electrical Test Method for Interconnect Open Defects in 3D ICs
/" Tomoaki KONISHI, Hiroyuki YOTSUYANAGI, and Masaki HASHIZUME ——————— 26
Fabrication and Characterization of Ferroelectric PZT and BaTiO3 Thin Films on Releasable Electrode Structures
/" Erika KOMINE, Motoyuki OZAKI, Tadatomo SUGA, Masaaki ICHIKI, and Toshihiro ITOH ——— 34
Quantitative Adhesion Properties and Interfacial Behavior of SiCN Barrier Layer and Cu Film
/" satoko ABE, Teruhisa BABA, Kenichi UEOKA, Yohei TAKAHASHI, Kouji YONEDA, and Jiping YE ————— 41
Surface Modification of Polyethylene Terephthalate (PET) by 172-nm Excimer Lamp
/" Takashi KASAHARA, Shuichi SHOJI, and Jun MIZUNO —————————— 47
Low Warpage Coreless Substrate for IC Packages " Mamoru KURASHINA, Daisuke MIZUTANI, Masateru KOIDE,

Manabu WATANABE, Kenji FUKUZONO, Nobutaka ITOH, and Hitoshi SUZUKI 55
Use Isothermal Surface to Help Understanding the Spatial Representation of Structure Function . Yafei LUO 63
Development of Functional Porous Heat Sink for Cooling High-Power Electronic Devices

/" Kazuhisa YUKI and Koichi SUZUKI ——————— 69
Thermal Performance of 3D IC Package with Embedded TSVs
/" Ra-Min TAIN, Ming-Ji DAL, Yu-Lin CHAO, Sheng-Liang LI, Heng-Chieh CHIEN, Sheng-Tsai WU, Wei LI, and Wei-Chung LO ————————————— 75
Wafer Level Packaging to Address Future Direct Chip Attach Needs
/" Yoshihiro TOMITA, Yoko SEKIHARA, Jiro KUBOTA, Kinya ICHIKAWA, and Bob SANKMAN —————————————— 85
Homogenizing and Applying Dielectric Film to Wafer-Level Film Preparation
/ Kazutaka SUESHIGE, Keita IMURA, Masaaki ICHIKI, Tadatomo SUGA, and Toshihiro ITOH —— 92
Development of High Productive Micro Solder Flip Chip Bonding Process
/" Daisuke SAKURAI, Takatoshi OSUMI, Kazuya USHIROKAWA, Takashi NAKAMURA, and Takatoshi ISHIKAWA ——————————— 99
FEM Analysis on Mechanical Stress of 2.5D Package Interposers
/" Takashi HISADA, Toyohiro AOKI, Junko ASAI, and Yasuharu YAMADA ————————————— 107
Structure and Process for High Inductance by Suppressing Magnetic Flux Path between
Internal Conductors in Multilayer Ferrite Ceramic Inductor ./ Minami TAKATO, Ken SAITO, and Fumio UCHIKOBA 115

Over Molding Process Development for a Stacked Wafer-level Chip Scale Package with
Through Silicon Vias (TSVs)  Yoshimi TAKAHASHI, Rajiv DUNNE, Masazumi AMAGAL, Yohei KOTO, Shoichi IRIGUCHI,
Tom BONIFIELD, Philipp STEINMANN, and David C. STEPNIAK 122

Minformation
Message to the First All Asia Jisso Conference (ICEP-IAAC2012) /" Fumio MIYASHIRO 132





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments false
  /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 false
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /JPN <>
  >>
  /InternalDisablePathOptimizer true
  /InternalDropAllImageData false
  /InternalForceUserUnit 0
  /InternalOffOptimizations 3
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OffOptimizations 3
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PresumeRGBRepresentationIsLossless false
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


