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The chemicd dates of a SOJ/S govern the conductivity of an oxide film, the hot-carrier resstance, and the bregkdown
charateridtic. In order toimprove characteristics of avery thin gate oxidefilm, it isnecessary to andyzethischemicd dae
Itisdifficult for WD-XRF in laboratory system to perform a chemicd date andyss of athin film. WD-XRF eguipment for
chemica dateandysshasbean devd oped and inddled in the BL16XU Industrid Consortium ID Beamlinea SPring-8.
Theinformation acouired from EXEFS (Extended X-Ray Emisson Fine Structure) resembles XAFS (X-ray Absorption Fine

Structure). Asachemicd date andydsfor thin films, EXEFS was gpplied to
SO, films (15A and 100A). These spectrawereshowed in Hg. 1. Quartz and
S were showed in same figure, as andard. The gpectrum for a very thin
SO, film of 15A, like a SO, film of 100A, reflects the chemicd date of
quartz.

SKb of SO/S was messured for the depth profile of these chemicd
dates, changing an incidence angle. As an incidence angle becomes smdl,
these chemicd datesare changing from S to SO..

The dement scattering by the high flux SR was obsarved a BL40OXU of
SPing-8. In order to find out the measurement conditions sLitable for the
chemicd dae andyss the ation of the oxygen of pyrex glass wes
investigated againg the energy and theflux of exdtation X-rays
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Fig.1 EXEFS spectra of SiSi
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It Is difificult fier WD=-XRE In
lalberatory: system to perfermsa
chemicall state analysis of a thin
film. WD-XRE equipment for
chemicall state analysis has been
developed and installed in the Figure WD-XRF Equipment
BL16XU Industrial Consoertium ID
Beamline at SPring-8.
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Analyzing crystals
LiF(200), LiF(220) j SC or EPC
PET(002), TAP(001) 5
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Figure WD-XRF Equipment
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Fig.d i Kb Spectra of Quartz
- Solar Slit 15, 38 and S
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Fig.2 Si Kb spectra of Si compounds
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SiO.(1762A)/Si
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Fig.1 Incident angle dependence of SiKb spectra
of SIOL(1762A)/Si
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Fig.1 EXEFS spectra of Si and Quartz
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Fig.2 EXEFS of Quartz at BLAOXU and BLLOXU
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Fe Ka
 cotamiation

Mn Kb

Co Ka

Ni Ka

In Ka

 cotamiation Thomson scattering
and Compton scattering

Energy : 10keV
FE Slit : 1.0V*L5H

lo = 10.3uA (ICHe)
0 =0.24dey.
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Fig.L WD TXRF spectra of 200pmol Cu,Ni,Co,Mn on Si
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After WD TXRF experiment
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Fig. 24 Y-scan of Cu Ka : 200pmol Cu, Ni.Co, M
nSi
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Fig.2 Time dependence of Cu Ka : 200pmol Cu,Ni,Co,Mn on Si
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Sample : Pyrex glass
Energy : 13.3keV

FE slit : 0.165Vv*0.5H
Beam size

V : 55um, H : 220um

Attenuator : nothing
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