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Reduction of the Interfacial Si Displacement of Ultrathin SiQ Film on Si (100)
Formed by Highly-concentrated Ozone

ool UUU 4
A. KUROKAWA S. ICHIMURA K.NAKAMURA

To investigate the interfacial Si-displacement of an ultrathin silicon dioxide formed
by oxidation of a Si(100) substrate with atmospheric-pressure ozone at a substrate
temperature of 375°C, we examined the structure around the interface, ah8iSi
using medium-energy ion scattering spectroscopy (MEIS). A thermally grown oxide
with the same thickness as an ozone-formed oxide was also measured with MEIS for
comparison. The ozone-formed oxide film exhibited considerably less Si-displacement
in the oxide layers near the interface than a thermally grown oxide film, which indicates
that an ozone oxide film is homogenous. These results explain well our previous
findings that an ozone oxide film exhibits a constant HF etching rate while a thermally
grown oxide film slows the etching rate near the interface.
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Table 1 Technology Roadmap for Semiconductors, edited by EIAJ.
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Fig.1 Schematic view of interface structure of SiO2/Si
formed by conventional thermal oxidation.
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Fig.2 Oxide thickness on Si(100) during etching by 0.1 wt%HF. O
Sample are thermally grown oxide(m), oxide formed onJ
at 35000 by atmospheric pressure ozone (O), oxide formed[]
at 7000 by 8x 10 Pa ozone(m), and oxide formed at RT by
atmospheric pressure ozone(1) from Ref 11.
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Fig.3 Schematic view of an atmospheric-pressure 0zone generator.
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Fig.4 XPS Si2p spectra of a 3.3 nm ozone oxide and a
3.3 nm thermally grown oxide. The pass energy of
the analyzer was 11.4 eV, the incident X-ray was
Al-KI, the take-off angle was 600 from normal,
and the detection aperture was 8[.
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Fig.5 The Si peaks in the MEIS energy spectra of an
ozone oxide and a thermally grown oxide. The
proton beam was incident in the [111] direction,
and the detected proton was in the [111] direction.
The surface was at 96.4 keV (solid line), and the
interface was at 95 keV (doted line).
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Fig.6 The blocking dips of the Si peaks of (a) an ozone
oxide and (b) a thermally grown oxide as a
function of scattering angle. The energy of each
spectrum was (1) 95.2 keV, (2) 95.0 keV, (3) 94.9
keV, (4) 94.3 keV, (5) 93.9 keV and (6) 93.7keV.
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Fig.7 The shift of the blocking dip positions of the Si peaks
for an ozone-formed oxide (triangle) and for a
thermally grown oxide (square) depicted from Fig.5.

gbooobbooboobboboooboboooobon
gbooobooboboobuoobobooobg
goooobbbooooooooobobobooog
gbooobbooboobboboooboboooobon
gogooooog

§s50000000000

ooooobobbooo0oooogoobboboooog
goooobbbooooooooobobobooog
gboooboobobbooboobgol-2nmog
ooooobobbooo0oooogoobboboooog
000o0oboobOoboos3sod boooobooobo
goooobbbooooooooobobobooog
goooobbbooooooooobobobooog
ooooboobobooobooo
dododoouogoooooooooooooo
goooobbbooooooooobobobooog
goooobbbooooooooobobobooog
ooooobobbooo0oooogoobboboooog
oooobooboboooboobooooog
goooobbbooooooooobobobooog
goooobbbooooooooobobobooog
oooobooboboboobooobooboooo

oo

gbooobbooboobboboooboboooobon
00 (KRISS)O DW.Moon OO OO O0O0OODOODO
goooobbbooooooooobobobooog
gbooobooboboobuoobobooobg
gbooobbooboobboboooboboooobon
gbooobbooboobboboooboboooobon
goooobbbooooooooobobobooog
goooobbbooooooooobobobooog
ggobooboooouoobbooooon

good
1) A. Kazor and I.W. Boyd, Electronics Le29(1993)115.

2) A. Kazor and |.W. Boyd, Appl. Surf. S&4(1992)460.
3) A.Kazorand I.W. Boyd, Appl. Phys. Le®3(1996)2517.

M 24 M



4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

goo0ooobooooOobOoooboooboobooooon 507

N. Awaji, S. Okubo, T. Nakanishi, Y. Sugita, K. Takasaki

and S. Komiya, Jpn. J. Appl. Phy&(1996)L67.

N. Awaji, Y. Sugita, S. Okubo, T. Nakanishi, K. Takasaki

and S. Komiya, Jpn. J. Appl. Phy(1995)L1013.

Zetterling, C.-M. Ostling, M. Harris, C.I. Wood, P.C. Wong,

S.S.,Mater. Sci. Semicond. Procex4999)23.

S.C. Chao, R. Pichai and Y.H. Lee, J. Electrochem. Soc.

136(1989)2751.

K. Jujino, Y. Nishimoto, N. Tokumasu and K. Maeda, J.

Electrochem. Sod.3§1991)3727.

N. Sato, T. Nakano, H. Yamamoto and T. Ohta, Jpn. J.

Appl. Phys.32(1993)L110.

K.Nakamura, A. Kurokawa, S. Ichimura, Thin Solid Films

343/344(1999)361.

K. Nakamura, S. Ichimura, A. Kurokawa, K. Koike, G.

Inoue and T.Fukuda, J. Vac. Sci. Technol. A17(1999)1275.
S. Tanuma, C. J. Powell, D. R. Penn, Surf. Inter. Anal. 17

(1991) 927.

Y. P. Kim, S. K. Choi, H. K. Kim, D.W. Moon, Appl. Phys.

Let. 71 (1997) 343.

A. Kurokawa, K.Nakamura, S. Ichimura, D. W. Moon, Appl.

Phys. Lett., 76(1999)493.

K. Hirose, H. Nohira, T. Koike, K. Sakamoto, T. Hattori,

Phys. Rev. B9 (1999) 5617.

0J2000.1.31000 0O

M 25

m

goad

ooooog

Akira KurokAwA
oooooooosioooooooooo
E-mail:akikuro@etl.go.jp

ooooog

Shingo EHIMURA
oooooooosioooooooooo
E-maishingo:etl.go.jp
00ooboooo0o0ooOoboooooooDoon
0o

ooooo

Ken NakAMURA
goooooogsiooooooooooo
E-mail:ken@etl.go.jp
Joooooooooooooo



