The Magnetics Society of Japan

% B

BE TRESEERRT—MELERORFHE T

Yz v b7 ORIk BHEEES / HEEEEK

Fabrication of Nanostructured Functional Thin Films through Wet Processes
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Wet fabrication processes for functional nano-
structures, such as electrolytic and electroless deposi-
tion, are reviewed. Compared with dry processes such
as sputtering and vacuum evaporation, the deposition
mechanisms of these processes are complicated and not
easy to control, while deep understanding of the mech-
anisms will enable precise control of the process at an
atomistic level. Some examples of fabrication proc-
esses for functional nanostructures are overviewed,
such as defect free “super-filling” of high-aspect-ratio
trenches less than 100 nm in width using the Cu elec-
trodeposition process, deposition of multi-layered thin
films using the pulse deposition process, and formation
of arrayed pores and nanowires using electrochemical
etching and deposition. The features and possible ap-
plications of the electroless deposition processes are
also explained, and a maskless and electroless fabrica-
tion process of metallic nanodot array on a Si wafer
surface is also described.
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Fig. 1 Schematic model for Cu filling conditions
at trenches: (a) sub-conformal, (b) conformal, and
(c) super-conformal (“super filling”).
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Fig. 2 Cross-sectional SEM image of void-free
electrodeposition of Cu in a 50 nm wide and 1.4
um deep trench.'!
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Fig. 3 Cross-sectional TEM bright field image of
an electrodeposited Co-Cu/Cu multilayered thin
film.'”
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Fig. 4 (a) Schematic model of an array of
multilayered-nanowires electrodeposited into a
porous polymer template, and (b) cross-sectional
TEM bright field image of a single Co/Cu
multilayered-nanowire. 2®
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Fig. 5 Plane-view (a) and cross-sectional (b) SEM
images of CoNiP magnetic dots.*”
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Fig. 6 (a) Cross-sectional SEM image of an array
of pores fabricated on a Si wafer surface, filled
with Ni by sequential anodization and electro-
deposition. (b) SEM images of a Ni needle array
(after removal of the metallic Si region).*"
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Fig. 7 Tapping-mode AFM image of (a) Au and
(b) Cu nanodot arrays fabricated at the patterned
nano-defect sites on a hydrogen terminated Si
(100) wafer surface formed Dby the nano
indentation process. Z scale (black to white): 0 to
5nm."
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