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(Evaluation of N profile on thin SiON films by Angle—-Resolved Soft
X-ray Photoelectron Spectroscopy)

FBREATLA - R
HLFERE - EA

W (RE T 7 v AR ath & ofratiit > 2 —)
B2 (BRASAERE WigEpE v & —)

it REORET /7 U AR &tE B ot 2 —)

fEfE— 27 A > : BL27SU

DS

FEERPERE TIE, mEML, miEicxd
BB D SWARLSTIZ R LT, W ER s E N
2nmPl FC, o U — 7 B OB RCB B
DIE T 2B X &V EmE ey — Mk
BEDOBIR N MEE 7> T 5, HIE, 3nnke
JEE D LR B IBE A3 NS 1 ONEE A3 32 AL S 4
HFSiON72 & OHigh-kEH Et S Tund, L
22 L., High-kBEIFXBURE £ 4 HLSTRHEZ +
D T ENHERT, YHESIOND B 7 5
b B EAL DT D OWFFERIR B LETH Y |
ZD7=, 2nmbh F ORI OV TR IS
B 2 5 C & 20T FIEOBRE A LT L X
T3,

AFRE DG Tdh HSIONT — Mg DB
T, BREMEIIEICHERTONES 0 7
FANMZKoTEEESNSD, LL, #HiEb
DEA 7 2nmBL F OSIONIE Tl 4 B ff
BAEEE (LLF . AR-PES) R kA F VB &
OIMTIE (SIMS) . B fRRE T 7 + — R K
GLHERBS) ICBWTH 7 7 A L DFE
MAREEL 72> TN D, o bHEFE SN
HAR-PEST & %, THRXPSEEE Tl HIE
ER S I RREN A+ ThH D,

Fxix, BARO2nmLL T O S10NfEE D FFAlh (2
VD B 15 S 3 D HRXHER & FH VO 72 AR-PES
DiEEBZTEY, TORBBEDR I %
Ay U CHRERESiOND S 28 ZeNOTE & 7 h
07y ANEEH L, LSIOESEE L O
BEHLMNCTHZE2AMET S, £,
RET R O TR OXPSEERE 2 X 25kt 5
FRAT i S DO RRRERS K O e R oFg#t &35
ZELHBE L,

Z+A], SPring-8 (BL27SU) 1233V T, AR-PES
OWPEZITV, BEEL 5nmDSiONEIZ 5 L T
P A AT o TR AWM T 5,

1) RERITIE

Sitb FIZHEIE L. 5nm (GHVY) T, RS
DNEL 72 ABFERFEOSIONIE A TR LT~

M E 1. SPring-8 ¥ — A A L BL27SUIZ T,
Gammadata Scienta®iR40007 FF A ¥ —%
W2 AR-PESHIE 21T o 72, FREXHR = 2L ¥
— & LT, 650eV~1000eVD[E D S 2 E IR,
WEZIT - 7=, HE OB A E (Take-0f f-
Angle : LLFTOA) 1%, 12deg. ~80deg. DT
RO FEBRAEIT- T,

iii) FEERRE R

Fig. 112, AMt= %L ¥ —650eV, 850eV.
1000eV T DRSIE L. 5nm SiONFEDON/0k: (573K
Eb) DTOMZ %9 % 284k % 7~ 9, 17, TOA=80deg.
IZTN/OkL &2 AL L T B,

1.10

100 [--——------ g — -
~ 090 F---- ”/Z ffffffffffffffff
©
o
£ 0.80
©
£
é 070 r—-—-—-FF--SFA————— —~—650eV
Boso F--4~H------- 850eV
N
=z
050 F--—F /- —- ——1000eV
040 F--d- - = HERDXPSEE [
0.30
0 20 40 60 80 100
TOA(deg.)

Fig.1 B3 AHzxALF—ZBIT5
SiON (1. bnm) FEEDON/O L (5 F-Fcbk) D TOAIZ %t
9524k OR#EAET%)

B NFF 2L —TON, 0D DO IMFP (R
FAE . ) 1%, Z 6506V : 0. 98nm, 850eV :
1.47nm, 1000eV : 1.85nmTd %, 650eV Tl
b RIMBUK TH 573, TOA=80deg. TH ]
TREE 28 i X TR 2K o FEAl 23 H k57,
1000eV CIIERRDOFHIILFIRE TH H 23, #*
R T — 21353 6~ 7=, 850eVT
X, ADEEICKH L TRIFRBRETHY | E
BREZFHICTE, DORBEORBE LK T S+
HZERFHMETE, RBETHD Z LN




> 70, MR OXPSEEE TOME TIL, AlK
(1487eV) # W D72, A 1E3mmlh ETH Y |
L. 5nmPL DO FEAM & Ehe 3 5 56 121X,
LV AEA CTORIE &M< Fhid D BN H
% ($rdeg. DFEILT), KAMTOREIX, 53
Hrifg OFHEE N L < fi%@”z’»?ﬁxé k.
T, BEREX N b7-®, +43725N
DR T X, IR L. Snm® FEA LTk DXPS
PEE ClIIRERSEN AT N T L, 52
B LN NEECH D LB BND,

FREOFERN G, AR TR F—%850eV
(ZEE L, BRI DN B 72 5 1. 5nmdD SiONfE
[Z%F LT, N/OEEDTOAIZ K A2 b2 HIE LT
(Fig.2),

009 f--d oo - REAERE |
- RHBERE
- RAERE)

N/OLt

005 F--------------—1

._.\_\_\kkﬂ&rﬁr;) ]

0.01

0 20 40 60 80 100
TOA(deg.)

Fig. 2 ARIBESRIEM 272 5 Si0N (1. bnm) EEIZ %f
9 HN/0EDTOAZ L B L (A= R L —
850eV)

RS AEA K OB TOA 20deg. 7> 6 12deg. T
DON/OLEDZAVIZB LT, BB CIZAIZ A~
T%{Hﬁfcﬁ{}i@\ﬁ)um &) Ehﬁ_o &Hﬁ?ﬁ'ﬁ:Af
FRIESAEBIZ Ty NS L 0 SRl _u%ﬁ"
HIZEDMERTE D, 1ﬂQHuL®m%@
XPSEEE TIX, TNHDOENEHLH T
%‘iﬁ@g%%f@ﬂm@@mﬁﬁgfk
V. RO CKEEE) O IR X SofF B s D
HEENELWEND, HETREE =2 50
%, F1=. TOAN60deg. T DZAL G | AR
AT, BIZKH LT, Noofib Al ch b =
E o Tz,

V3al—yvarv VY7 hERAWNT o T
7 A VEHFERIZRBW T[RRI 2R
L7z, AL, FIEEIZ, NOLDOELRTED
biv, MEDHX A= NEASHTWNWSZ L
NHEREINTZ, ZDO=d, N\o7Ta 77 A )V

ELTIE, BEEZTRTHOTIL/ARWATEEMEN
HY . ARITF A —VIEEO =D ORIETTiE
DOREFNPNIEEE 2 5,

iv)E& 0

1. 5nmD FRFEES I ONIZ DU T, il Y % F
%Ltmpmf 43 2R R & R S Sy AR

WX ZE BT Ty AR ELND Z LN
A#otoit\ELm7D774w®%m

TIE, WM e kLR — D AKX A RN
5%Eﬂ&5 EWa M oTe, EOA, TR
DOXPSEEE TOFHMIT, Af =R ¥ —K
18 C O FEFRFE K ONEE O T, KR 7t
DIRWER Y N#ECTH Y | 1. SnmD i S 10N
OFHmIX, fH a2 FIH L7 AR-PES23ME— D
FIETHLZ ERN o,

PLENG, AEIORSERZ SESEEDO T = —
=TT 44— Ry 7 TR, EBEOBR
BetEm B (TP 220U — 7 Btk BE)
FEm B) A RIAE I, mamE RS — MK
DFERRMNAREIZ R D & 2D,

Uk




<<
  /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 1.4
  /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 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 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 /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


