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Surface analysis of silicon oxide film formed by the hyperthermal

atomic oxygen beam at room temperature

FELJREN !

A R

MEAET, T
M.Tagawa], K. Yokota], C. Sogol, S. Hachiue"

PR RS 2 SR A
R 2 Y. Teraoka’

* BAIE1- SR FE i

"Kobe University, 2 Japan Atomic Energy Research Institute (JAERI)

HizioF ) 734 2RI I T 2 BBRRIR T E— Lz iy ) 2 B — Ak

TR 2 S CIE B0 RIS K D b LT, £ Ofi R L — Y —F b % —

va ETEM LT S5eV

DT )L X — % H 9 DR TIRER SR & AV CKEKN Si(001) EIZpkE S Sio, B,
DY T H XY A RNV BEEL SIO, #FIENEOREPHN LIRS TWD Z & BN L NS

ol

The oxide film on Si(001) formed by a laser detonation-induced hyperthermal atomic oxygen beam was

analyzed with synchrotron radiation photoelectron spectroscopy (SR-PES).

It was shown that the oxide film

formed by 5 eV atomic oxygen includes less amount of suboxide components compared with that formed by a

conventional high-temperature process.
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Fig.1 Laser detonation-induced hyperthermal

atomicoxygen beam source used in this study.
The translationalenergy distribution of the beam
is measured by atime-of-flight spectrum detected
by the quadrupole massspectrometer equipped in
this system.
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Fig.2 SR-PES spectra of SiO, film formed by a
hyperthermal atomic oxygen beam (a) and O,
atmosphereat 600 °C (b)[7].
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Fig.3 Fluence dependence of the SR-PES spectra
ofSiO,film formed by a hyperthermal atomic
oxygen beamat room temperature. AO energy:
54 eV, Flux: 9.24 x10'" atoms/cm?/shot,
Repetition rate: 1 Hz, Take-off angle:90 deg.

WTIRTERNZOBRED 7 L —2 2 AT
SiO2 D& —H T HFEL Z DERMERE
XL TWD, BRICBWT, ZIEmaen
SiO: DM AR S L Z &iT. ThZE
THEETHY AFRKOKRERBEHTH D,
IO XD RIFIFEAR Si/SiO2 T DI Ak
AN R¥y y THOX 7Y TR R
WCERT2EMOEBICAHANTHY . EX
Al R ME IS B AL 7o IR AL B 23 il © & D Wl e
PEEZRBEL TS,

JLFRIER NS OWHEEE = R V¥ —|Z
F o TBALBOS OB BRI D Z
ERMEINTWD[S], ZFDOREIZRIFT
A S M T 572, Si2p SR-PES A
N7 bV O EE ) = R L — (KPR D
WTRH T2, £ O R & Fig. 4 127”3, Fig.4
DFEFR I Y | IR SR O HEE) = )L —
Z 1.2~54 eV T TEIESETHANT b
NDRGIRICKE AR ITBEINT . HiE
FICIZIFEELVWRBEEAS AT D &



d=0.5nm

5.4 eV, 180 shots
1.2 eV, 810 shots
2.5 eV, 520 shots

Intensity (arb.unit)

6 4 2 0 2
Relative binding energy (eV)

Fig.4 SR-PES spectra of 0.5 nm thick SiO:2 film
formedby hyperthermal atomic oxygen beams
at varioustranslational energies; 1.2, 2.5 and
5.4 eV.
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