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Nano or micro textured ultra flat surfaces have received attention and
increased demands. However, it is difficult to generate those surfaces because of the fineness and
smallness. This study aims to generate nano or micro-textured surfaces by using epitaxial growth
process. The molecules are autonomously deposited in accordance with crystalline lattice of the
substrate. Therefore, the defective parts of the crystal are automatically filled and revised by
these molecules in the molecular level, that is, nano level. In this study, MBE was carried out on
mono crystal Si substrate with pre-patterns by photolithography and etching under property
conditions. This study investigated that how different the surface properties were generated by
using molecular beam sources with the different atmosphere.



MBE

C )
MBE
1
MBE
RIE Si
MBE
1
100mm Si Si
OFPR-800  Si
2 MBE
Si MBE Si
Ar ( )

( Ar)
( C2H2) Occm 0.2ccm 0.4ccm 0.8ccm 1.5cem 5



( AFM )

C2H2 (Ar 35ccm C2H2 Occm) 1.5ccm
(Ar 33.5ccm C2H2 1.5ccm) 1 2 (@
C2H2 (b) C2H2  1.5ccm
4u m 20p m

(a) czH2

(b) c2H:
Fig. 1
5000500 [r] 2 Mac 120 00[nm]
(a) CoH:
00 5 500 Ll £z 120 00lnm
(b) CzH:
Fig. 2
Ar C2H2

70nm
(111) Si

0.2nm



Si (100)

2
A. KAKUTA, S. KAWAKAMI: Autonomously Generating Nano-Micro Textured Ultra Flat Surfaces
by Applying Molecular Beam Epitaxy, Proceedings of the 7th International Conference of
Asian Society for Precision Engineering and Nanotechnology (ASPEN2017), USB-Memory,
2017. 11,

A. KAKUTA, S. MARUTA: Autonomously Generating Nano-Micro Textured Ultra Flat Smooth
Surfaces by Applying Molecular Beam Epitaxy with Helicon Sputtering Molecular Beam
Source for Nanoimprint Die, World Congress on Micro and Nano Manufacturing (WCMNM2018),
USB-Memory, 2018. 9,

Si-Si -
CD-ROM 2017. 3

Si-Si -
CD-ROM 2018. 3



