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Device and Material Processes Using Synchrotron Radiation
—from micron to nanometers—

Tsuneo URISU!, Yoichi NONOGAKI!, Takanori KATO? and Yanping ZHANG?

Unstitute for Molecular Science, *Sumitomo Heavy Industries, Ltd.

Device and material processes are one of the important application ﬁélds of synchrotron radiation.
Although the number of research groups have slightly reduced recently, enthusiastic efforts are continued
and steady progresses are being made. In this report, recent topics with TIEGA process and nanoprocesses. -

are introduced.
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Figure 1. (a): SEM photograph of single parabolic lens made of
PTFE. (b): A focal spot observed with the X-ray microscope for
the 2D-lens illustrated in (c)?',

=
-

LR
Ar1100mW

PL intenaity [a.u.]

SF-Bimulated Elching
s ko Wy w0 B o
Wavelength [nm)

Figure 2. (a): SEM photograph of InP grown by LP-OMVPE on
the patterned substrate prepared by SR-stimulated etching. (b):
Photoluminescence spectrum of the sample shown in (a)®.
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Figure 3. SEM patterns showing the step edge structure changes.
The array of holes made by lithography (left) and the change of the
step edge structure after the annealing (1300°C, 90s) (right). The
terrace area expands inside of the hole by the annealing®.
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Figure 4. 100 nm » 100 nm topography of a Si(111) surface after
5h of SR irradiation at 650°C. The most striking feature of the
topography is the single bilayer steps in alignment to the high sym-
metry axes of the surface. Line curve across the stripe at the upper-
right-hand side corner of the STM topography is shown at the right.
The bilayer stripe is formed along [ 110] direction, and is of width
4.6 nm or one 7 X 7 unit cell width, showing that the Si surface is in
the thermal equilibrium?'.
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