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Development of contro! technique of nano-sized pattern for electroplating
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Abstract - The alumina membrane with nano sized
pore was prepared from aluminum by anodic oxidation
to apply for storage equipment, gas sensor and
stamper. The pore size and cell size of the pores are
controlled by anodic oxidation voltage. The alumina
thickness was controlled by etching process using
0.2M 11PQOs The thickness of alumina on Si wafer
was very accurately controlled by anodic oxidation
time. Nickel with nano-sized grain was electroplated
on the Au layer on silicon wafer. The fabricated
pores on alumina membrane was the thickness of 7~
10 tm with straight nano-sized pore of 30~120nm.
The alumina by the etching process shows smooth
surface. The size of Ni grain was 130nm and 250nm
for 10mA/cm’ and 20mA/cm’  of  electroplating
currents, respectively.
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Figure 1. Schematic diagram of Anodic
Oxidation (a) for 99.999% Al plate
{b) for Al on Si wafer
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Figure 2. Alumina membrane by anodic
oxidation

(b) cross-section

(d) using Al on Si wafer
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Figure 3. Control of the anodic oxidation time

by variation of current (for Al on Si wafer)
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Figure 4. Variation of alumina membrane by
pore widning.
before (a) surface (b) thickness of ALO3
after (c) surface (d) thickness of AlOs
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Figure 5 Roughness of the alumina membrane

by controlled etching process time
(a) for 10min (b} for 30min
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Figure 6. Experimental apparatus
for Ni electroplating
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Figure 7. Size of Ni grain for current intensity
(a) 10 mA/em®  (b) 20 mA/em’
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