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The depth profile analysis will be greatly improved if the analysis is performed
non-destructively. In the present study, the high-energy XPS was applied to the
non-destructive depth profile analysis by using energy tunable synchrotron
radiation X-ray (1.8~6.0 keV). The analyzing depth of XPS strongly depends on
the escape depth of photoelectrons. Since the escape depth depends on their
kinetic energy, the analyzing depth changes with the X-ray energy. By
measuring the XPS spectra at various X-ray energies, depth profile with chemical
states is attempted to obtain non-destructively for thermally oxidized SiO, thin
film and O," ion implanted Si(100). This method will be able to provide the new
information of the surface analysis for the several nm range in addition to the
conventional depth profile analysis.
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Fig. 1 The Si 1s XPS spectra taken at various
X-ray energies.
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Fig.2 Relationship between kinetic energy of
photoelectrons and /(Si)//(S10,) ratio.
(thermally oxidized specimens)

BLE®D Eq. ()~G) D &3k&>758E b ISi) / KSiOy)
DEE, FRFRLOERIZOVWT, EDOBMEELT
Fig. 2 FICHEM TR LT, THEFETERDANR
JIuhogoNIE— ZEE]IZOVWTY Fig 2
RIZR L. BB, 4D — 2568 Sils SIS
DWT Shirley L DNy 2757 FEBW
Hh, ¥ — DB TR o7 E— 2 58IZOVTIE
FEELSLSIORBICI A —VBEREEL LT,
ZD2EPHNICE= Ik, FRFROE—
IWH I AGRHETHII EHRELTH—T T4 v
T4 TETRVISH 1 KSiONEF KD, EERE
BHEROBEREE L FAROERZRLTEY . Bk
HED d AL S ETERE~ND T4 v T 1 T %
TolERD S, SiIO,BNDEAIZFNFN 400CT
B b L 7o 8% T2 1.1£0.1 nm. 700°C Ti3 4.0%0.1
nm THbHIENELNE LR o7,

FEDMICKEFoEEEX AV TERBES AN
SEATR ) FREE LT, REFORHE LA (Eq.
), QD 6 *TILEETHRIE*TER D FELDHS
[16]c & DHFETD Si0./SifE DT LIITFETH
BN, BARREDOEALAVRUEDRRTHAHZ LR, it
BFORODE LAN 0 EEICLD LEREFEREK
HERSDFE. SHILXROERFICLILEELR Y
WEDBBUIERENREL 2 2ZF0ESHH D, =
NISH LERERAEFOERB LAV DA EFEL
SEDLDIZINHDEESH R, 0.1~10 nm &
NDEBEDEAEBRKEIODUTOEETHEET L2
EDTEETDH bo

-124 -



Journal of Surface Analysis Vol.7, No.1 (2000) H. Yamamoto and Y. Baba Non-Destructive Depth Profile Analysis...

32 EENHDBEE

RIS, RUEEPTRY—RESOM e HFOHEC
HLTEHTHADERFTTAILEEHELTA
F VIFEAROES FAGH 2 RA T RY—2gE
SR HEORE TR, ¥ — Z5EE KSi) 1 ISi0)D
ERFFMIZED Fig. 2SR L7 —BEABOBE
ERECERBIENTFEEINE, ZOY— Sk
o ERFHEREOR S HRO BRESM % Kk
THEEZONBZEDL, 44 VIEARBICEBIY
rY— s EAORRI I VT -TRKDB S
EIZ &Y. SI0, DB S KA M DBIE %47 o 72, Fig.
3B AF VEAREICEIT B KSI) / KSIO)DESE
EDBMHE LTRLY. IO OERREIE, Si0,E
HY—LEREFEOL LTEg ()-Q)2bit&E L7
A (Fig. 2 BiAR) 226 FThTEH, ZoTh
WA F PEAREII BT B FE S FRORY— 72 5%
WKEBbDEEXLND, FZTFig. 48T &)
WCREDRL2 2% O0O-EREFEBEIISEIL. X
EFHEOERIELUTO L S 1297 72[16)0

10 T T T T T

02*, 4x 10’6 almns/z:x:n2
SF | m 10keV
a 2 keV

Si/Si0, intensity ratio

1 -l 1 1 1
0 s00 1000 1500 2000 2500 3000
£ of photoelectron [eV]

(B)

refative Si0O2
concentration
(Ca
2

5 0 3
depth [nm)]

(=)

Fig. 3 Relationship between kinetic energy of
photoelectrons and #(S1)/1(Si0O,) ratio.
(O," ion implanted specimens)
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Fig. 4 Model used for depth profile calculation.
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