2005 IEEE International Integrated Reliability Workshop

MONDAY, October 17

1:00 — 6:00 p.m.
1:00 — 8:00 p.m.
1:30 — 3:30 p.m.

PROGRAM SCHEDULE

Please have lunch before arriving at the camp; no lunch will be served at the camp.

Registration (Lodge Lounge): Pick up badges & handout; sign up for discussion groups and SIG's; prepare posters
Lodge check-in. Get room assignment (prearranged) & room key, with lodge area map and information.

(If physically challenged please notify desk of special needs.)

Tutorials (parallel sessions A & B, see abstracts)

Angora Rm. Cathedral Rm.
1:30-2:30 Al: Dielectrics
2:30-3:30 B1: MEMS B2: Statistics

3:30 — 4:00 p.m.Break (poster preparation)

4:00 — 6:00 p.m.
6:15 — 7:30 p.m.
7:30 — 7:40 p.m.
7:40 —10:00 p.m.

Tutorials (parallel sessions C & D, see abstracts)

Angora Rm. Cathedral Rm.
4:00-5:00 C1: Flash Memory D1: Radiation
5:00-6:00 C2: NBTI D2: Product

DINNER, (Dining Room) authors: dine with your session chair
Announcements, DGs, SIGs (Cathedral Room)
Poster Session & Mixer (Cathedral Room)
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7:00 — 8:00 a.m.
8:15 - 8:30 a.m.
8:30 — 9:30 a.m.
9:30 — 9:50 a.m.
9:50 —11:30 a.m.

11:30 — 12:00 p.m.

BREAKFAST (Dining Room)

Welcome & Introduction: Rolf Vollertsen, General Chair

Technical Program Overview: John Conley, Tech. Prog. Chair (Angora Room)

Keynote: Status and Future Trends in Technology Reliability: Balancing Technical Challenges and Affordability—
Dr. Erwin Hammerl, Director of Reliability Methodology, Infineon Technologies

Break

SESSION #1: NBTI, Chairs: John Conley, Sharp Labs and Guillaume Ribes, STMicroelectronics / IMEP/ENSERG

1.1 Observations of NBTI-induced atomic scale defects—IJ.P. Campbell, P.M. Lenahan, Penn State Univ, A.T. Krishnan, S. Krishnan, Texas
Instr.

1.2 Single-hole detrapping events in pMOSFETs NBTI degradation—V. Huard, Philips Semiconductors, M. Denais, C.R. Parthasarathy,
STMicroelectronics

1.3 Combined effect of NBTI and channel hot carrier effects in pMOSFETs—C. Guerin', V. Huard?, M. Denais!, F. Perrier?,
'STMicroelectronics., 2Philips Semiconductors

1.4 NBTI in SOI PMOSFETs with nitrogen in the gate oxide—S.T. Liu!, D.E. Ioannou?, D.P. loannou?, M. Flanery', H.L. Hughes?
"Honeywell Defense & Space Elect. Syst., 2George Mason Univ., *Naval Research Laboratory

Group Picture

12:00 — 1:00 p.m.  LUNCH, Dining Room
1:00 - 4:40 pm  TUTORIALS (cont.) and SESSION #2: Cu/ LOW-Kk I, Chairs: Harry Schafft, NIST and Peter O’Shea, PMC Sierra
TA2 &6.1 Intrinsic Limitations on the Performance & Reliability of High-k Gate Dielectrics for Advanced Electronic Devices—Gerry Lucovsky, NC State
(Incorporated in the above tutorial) 6.1: Asymmetries in the electrical activity of intrinsic grain-boundary and O-atom vacancy defects in
HfO,/ZrO,, and at their interfaces with SiO,: a disabling flaw for CMOS gate dielectric applications—G. Lucovsky, C. Fluton, C. Hinkle,
S. Lee, North Carolina State Univ., J. Liining, Stanford Synchrotron Research Center
T.E TUTORIAL E: Back-end reliability—Glenn Alers, Novellus
3:25-3:50 p.m.  Break
2.1 Via depletion electromigration in copper interconnects—C. Christiansen, B. Li, J. Gill, R. Filippi, M. Angyal, IBM
2.2 Blech effect in dual damascene copper-low k interconnects—D. Ney'?, X. Federspiel, V. Girault', O. Thomas?®, P. Gergaud®,
'STMicroelectronics, 2Philips Semiconductors, STECSEN
4:40 - 5:55 pm.  SESSION #3: Cu/ LOW-k II, Chairs: Glenn Alers, Novellus and Tim Sullivan, IBM
3.1 (withdrawn)
3.2 An integrated solution with a novel bi-layer etch stop to eliminate 90 nm Cu/low k package fail—P. Sun, E. Bei, Y.W. Chen, T. Hu, F. Ji,
C.C. Liao, V. Ruan, A. Tsai, D.L. Wang, S. Wu, G. Zhang, A. Fan, 1.C. Chen, SMIC
33 Impact of moisture on porous low-k reliability—]J. Michelon, R.J.O.M. Hoofman, Philips Research Leuven
3.4  Effect of moisture on the Time Dependent Dielectric Breakdown (TDDB) behavior of and ultra-low-k (ULK) dielectric—J.R. Lloyd, T.M.
Shaw, E. Liniger, IBM Thomas J. Watson Research Center
6:00 — 7:30 p.m.  DINNER, Dining Room
7:30 — 9:00 p.m.  Discussion Groups, Chair: Yvonne Nelson, Qualcomm
90 min parallel sessions, attendees are to participate in one of the groups:
1. NBTI 3. Gate Oxide / High-k
2. Interconnect 4. Product/Circuit
9:00 — 10:30 p.m.  Individual SIG Meetings (to be announced at camp)

Vil



WEDN ESD A'Y,, O ctob er 19—

7:00 — 8:00 a.m. BREAKFAST (Dinning Room)
8:00 — 8:15 a.m.  Announcements, (4ngora Room)

8:15-10:10am. SESSION #4: DIELECTRICS AND HOT CARRIERS, Chairs: Bill Knowlton, Boise State Univ. and John Suehle, NIST

4.1 Voltage acceleration of oxide breakdown in the sub-10nm Fowler-Nordheim and direct tunneling regime—R. Duschl, R.P. Vollertsen,
Infineon Technologies

4.2 Design for ASIC reliability for low temperature applications—Y. Chen, M. Mojaradi, L. Westergard', C. Billman', S. Cozy, G. Burke, E.
Kolawa, JPL  'AMI Semiconductors

4.3 Lifetime prediction of ultra-thin gate oxide PMOSFETSs submitted to hot hole injection—T. Di Gilio, A. Bravaix, L2ZMP/ISEN

4.4 A new degradation mode for advanced heterojunction bipolar transistors under reverse bias stress—M. Ruat, R. Angers, N. Revil,
STMicroelectronics, G. Ghibaudo, G. Pananakakis, IMEP/ENSERG

10:10 — 10:30 am.  Break
10:30 — 11:45 a.m. SESSION #5: CIRCUITS AND MEMORY, Chairs: Bill Tonti, IBM and Yuan Chen, Jet Propulsion Lab

5.1 Degradation of rise time in NAND gates using 2.0 nm gate dielectrics—M.L. Ogas, P.M. Price, J.C. Kiepert, R.J. Baker,

G. Bersuker', W.B. Knowlton, Boise State Univ. 'SEMATECH
5.2 Charge retention of silicided and unsilicide floating gates embedded logic nonvolatile memory—B. Wang, H. Nguyen, Impinj
5.3 On intrinsic failure rate of products with error correction—G. Tao, J. Bisschop, S. Nath, Philips Semiconductors

12:00 — 1:30 pm. LUNCH (Dining Room — Take out Lunch bags available)
1:30 — 5:00 pm.  Open The afternoon is free for discussion, hiking & other recreation
5:00 — 6:00 pm.  Mixer & Poster Session
6:00 — 7:30 p.m.  DINNER, Dining Room
7:30 - 9:00 p.m.  Discussion Groups, Chair: Yvonne Nelson, Qualcomm

90 min parallel sessions, attendees are to participate in one of the groups:
1. NBTI 3. Gate Oxide / High-k
2. Interconnect 4. Product/Circuit

9:00 — 10:30 p.m.  Individual SIG Meetings (to be announced at camp)
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7:00 — 8:00 a.m. BREAKFAST (Dining Room)
8:15-8:30 am.  Announcements, (4ngora Room)
8:30 - 10:35am. SESSION #6: HIGH-k DIELECTRICS, Chairs: Pat Lenahan, Penn State Univ. and Robin Degraeve, IMEC

6.2 Physical origin of V, instabilities in high-k dielectrics and process optimisation—G. Ribes'?, S. Bruyére', D. Roy', C. Parthasarthy',
M. Miiller*, M. Denais'?, V. Huard*, T. Skotnicki', G. Ghibaudo®> 'STMicroelectronics, 2IMEP/ENSERG, *L2MP/ISEM, “Philips

6.3 Detection of trap generation in kigh-k gate stacks—C.D. Young, D. Heh!, S. Nadkarni, R. Choi, J.J. Peterson, H.R. Harris, J.H. Sim, S.A.
Krishnan, H. Barnett, E. Vogel', B.H. Lee, P. Zeitzoff, G.A. Brown, G. Bersuker, SEMATECH INIST

6.4  Charge instability in high-k gate stacks with metal and polysilicon electrodes—A. Neugroschel, Univ. of Florida, G. Bersuker, SEMATECH

6.5  Charge trapping dependence on the physical structure of ultra-thin ALD-HfSiON/TiN gate stacks—S.A. Krishnan, M.A. Quevedo-Lopez, R.
Choi, P.D. Kirsch, C. Young, R. Harris, J.J. Peterson, H. Li, B.H. Lee, SEMATECH, J.C. Lee, Univ. of Texas at Austin

10:35 - 11:00 am.  Break (If you haven’t already done so, please check out!)
11:00 — 12:00 pm. DG Summary / SIG Report / Wrap-up
Noon — 1:20 pm.  LUNCH, (Dining Room) & then the Workshop Ends—Attendees must Leave the Stanford Sierra Camp unless attending JC14.2

2:00 pm.  JEDEC 14.2 Committee on Wafer Level Reliability Meeting

s R efereed Posters

P1
P2
P3
P4
P5
P6
P7
P8
P9

Testing methodology for lifetime extrapolation of pzt capacitors—E. Bouyssou et al.

Efficient fWLR inline monitoring of hot carrier reliability by means of one simple, comprehensive parameter—R. Vollertsen and H. Nielen
Investigation on stacked NMOSFET under ESD stress in 0.13pum CMOS tolerant I/O circuit—C.-Y. Huang and G. Chen

Impact of NBTI-driven parameter degradation on lifetime of a 90nm p-MOSFET—R. Wittmann et al.

Hot carrier effect on CMOS class e power amplifiers—E. Xiao

The novel mechanism of temperature effect in ultra-thin oxide breakdown— J. Shieh et al.

Impact of device scaling on deep sub-micron transistor reliability - A study of reliability trends using SRAM—M. White et al.
Matching variation after HCI stress in advanced CMOS technology for analog applications—dJ. C. Lin et al.

One time programming device yield study based on anti-fuse gate oxide breakdown on P-type and N-type substrates—N. Mathur et al.

P10 Length scaling effects on dual damascene copper interconnects electromigration— M.H. Lin et al.

P11 IREM usage in the detection of highly resistive failures on 65 nm products— I. Wan, D. Bockelman, Y. Xuan, and S. Chen

P12 Predictive simulation to improve reliability of a snapback-based NMOS clamp— P. Gaitonde et al.

P13 An investigation on substrate current & hot carrier degradation at elevated temperatures for nMOSFETSs of 0.13 pm technology—d. C. Lin et al.
P14 Determination and characterization of EOS-induced on submicron devices using 2D IR spectral imaging technique—M.F. Bailon et al.

P15 First steps toward aging simulation of complex analog circuits with behavioural modeling—F. Marc and Y. Danto

P16 Some applications of Viq and Qpq tests—dJ.T.C. Chen, T. Dimitrova, D. Dimitrov, and D.K. Schroder

P17 Accurate method for determination of interconnect cross section— X. Federspiel, D. Ney, and V. Girault

P18 Resistance instability in Cu-damascene structures during the isothermal electromigration test—M. Impronta, S. Farris, A. Ficola, and A. Scorzoni

Viil




<<
  /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 1.3
  /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 false
  /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 4.0 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




