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Generating Micro-Textured Surfaces with Regular Alignment Shapes by using Ultra Low
Rate Epitaxial Growth
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This study aims to generate nano or micro-textured surfaces by using epitaxial
growth process with low growth rate. Molecular Beam Epitaxy (MBE), one of the highly-developed epitaxial
growth methods, was carried out on mono crystal Si substrate with pre-patterns by photolithography and
etching under property conditions. The pre-patterns consist of concavo-convex line and space, circle,
square and so on with micro or nano meter size. On the flat surface during MBE, some regular micro or
nano meter size shapes are generated randomly. On the other hand, the pre-patterns can be controlled the
size and position of these shapes on the surface. Therefore, it is possible to generate nano-micro
textured surfaces with regular alignment shapes by MBE. It was investigated that how generating patterns
can align the position and size by some kinds of pre-patterns.



MBE

MBE

Si

MBE

MBE

RIE

MBE

(111)

Si

MBE

LCD

evaporator EB)

MBE

(Electronic beam

EAR  shEeem  oaser
7\ |
\ g
BEH = o
—
E—%
®ix Y
‘\ Il “
(R
Wi
MBE #4 EBRER M
L .
FRUF YR o—4ayH o a—HaF
s L
MBE
(100)Si
RIE
MBE
HF
MBE 900  10min
MBE

800

RIE



Si
RIE

AFM

Tum

40nm

800

2um

900

0.25nm/min
15 100nm

3 MBE

3.5um
1 1.5um

0.7um

MBE
8.5um

MBE
0.7um lum



MBE
3.5um
10um

MBE
1.5um
10um

MBE
3.5um
10um
8. bum 3. bum
1.5 0. 7pm
7. 5pm

3. bum

MBE

N. TAIRA, A. KAKUTA: Autonomously
Generating Micro-Textured Surfaces with
Regular Alignment Shapes by using
Molecular Beam Epitaxy for Nanoimprint Die,
Proceedings of  the International
Conference on Micromanufacturing (1COMM),
12M2, CD-ROM, 2015. 3

CD-ROM
2015.3

(100)si -

CD-ROM  2016. 3

KAKUTA Akira

60224359



