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SR-photoemission studies on the initial oxidation of Si(110)
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Kinetics of initial dry oxidation of Si(110) surface, a key technology in the next-generation CMOS
technology, has been investigated by using synchrotron-radiation photoemission spectroscopy. Ols spectra
were found to consist of four separate subpeaks, whose relative intensities shift from low-binding-
energy(BE)-dominant to high-BE-dominant with the oxygen exposure time as well as with the oxidation
temperature. The most striking feature of Si(110)-16 X 2 oxidation lies in the presence of rapid initial
oxidation, in which a few tens of % of the surface coverage is immediately oxidized upon introduction of
oxygen molecules, which can be related to the surface atomistic arrangement involved in the 16 X 2

reconstruction.

gl AR (] EIE Si(110) 7 TH 5D, T84 AVEH 4

Si(110) [ T X 1EFLA2 B FE A (100) H 12k L
TS~ 25RBREREVZO], L) EHD
BTN AEEPEFE NS, £723 KT
T4 RN T Y AIEEICHO NS
e LTHERILOBEA»S S FEHES I
[2]. Si(110) it mE L, mEMILOME D5
HHEZEDO TS,

COXHIRMME N T VA SREEE LT

iR D ERLEO TR BRI NE T
LR E N TR Do 720 REFFEIE S
HEFDHEHCDLZEIZE), BEFRHR
THBLUOMEE — 2B TITHBT 5 Si(110)
WO RS2 MHT 2 2 L% HIY
E3 %,



e

F2Br13 BL23SU K ML #FEBRA T — 2 3 »
W TIT o 720 Si(L10) Ml E 7 = v b kg
L7z, MESEZRGAEZRFICEA L, 600C
BB o 7)) X— 27 B X 0%IE O 1000-1200
C 799 vaT7o—VafTo CIEHER%Z
7o TR, EWIRE 2 i £ O RALIREE
(495 — 718C) IZWHI L, MRFZEAL Tk
&7z, BEZBEEDO RNy 77 1)
7 (1.1 X 10° — 6.4 X 10°Pa) & %\ IIJE
JI1 X100~ 1 X 105 Pa tHE DWEFE 5T € —
LA XD HEA L. FEAGREE 495 ~ 700C 128
VB ERALERRE 2 AT L7, BB TR A
NV F — 6504 eV DR & EARTEE S 17
DFFET AT S, BWEEDS 70 ° FIIC
B E N B 0E T2 L7,

B Lo
Si(110) 1 N 7 1 W)L B %2 . R bW
WEEOLWIEETH L NET 5K 0-1s

Photoemission intensity (arb. units)

7 535 533 531 529
Binding Energy (eV)

5

w

Fig. 1 Time evolution of O-1s spectrum. Oxidation is
conducted with 1.1 10° Pa oxygen molecules at
Tsub=540 OC .
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Fig. 2 Time evolution of O-1s spectrum. The open
circles are from the Si(110) oxidation, while the fine

curve is from the Si(001) oxidation.
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Fig. 3 O-1s spectra from (a) room-temperature and (b)

540°C oxidations from Si(110) surface, which are

compared with (c) 45 K oxidation on Si(111) surface.
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Fig. 4 Time evolution of the spectral area for the
subpeaks during the high-temperature oxidation
shown in Fig.3(b).
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