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Oxidation-induced defects on Si surfaces observed by real-time
photoelectron spectroscopy

R P, TERMA R
Yuji Takakuwa ?, Shuichi Ogawa ?, Shinji Ishidzuka °, Akitaka Yoshigoe ¢, and Yuden Teraoka ©

EEEHE e NIME— . AREE

AL R A, P AKH LR S P AL, o H AR A0 WF 78 B JE i
* Tohoku University, ® Akita National College of Technology, ¢ Japan Atomic Energy Agency
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To prove experimentally the unified Si oxidation reaction model mediated by point defect generation at
Si0,/Si interface [S. Ogawa and Y. Takakuwa, Jpn. J. Appl. Phys. 45 (2006) 7063], the growth kinetics of first
and second oxide layers on Si(001) surface was observed by real-time photoelectron spectroscopy. For the
temperature and oxidation time dependences of second oxide layer growth rate, it shows a good correlation
with the amount of strained Si atom at the first interface layer, which increases due to the volume expansion
of oxidation and decreases due to the point defect generation, and the changes of band bending that is caused
by defect-derived band gap states. From this correlation, it is revealed that the second oxide layer growth is

strongly governed by the point defect generation kinetics.
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Fig. 1 (a) O Is and (b) Si 2p;, spectrum obtained by a least
squares fitting analysis to the data with two and seven
components, respectively. Oxidation was performed by
isothermal annealing at 400C under an O, pressure of 5.0
x10° Pa. (c) Structural model of the SiO,/Si(001 interface
with first and second strained Si layers (Si # and Si“).
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Fig. 2 Time evolution of (a) Si'*, Si**, Si** and Si*', and (b)
the sum of Si", Si*", and Si**, Si” and Si

oxidation temperature of 350T .
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Fig. 3 Same as in Fig. 2, but obtained at 550C .
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Fig. 4 Temperature dependences of (a) initial growth rate of

second oxide layer, (b) Si'*, Si**, Si*" and Si**

and Si “.
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