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Electron beam lithography patterning research for stamper fabrication
using nano-injection molding
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Nano-Machining Center, Dep't of Intelligence and Precision Machine,
Korea Institute of Machinery & Materials

ABSTRACT

We have investigated experimentally a nano patterning using electron beam lithography for the nickel stamper
fabrication. Recently, DVD and Blu-ray disk(BD) have nano-scale patterns in order to increase the storage density.
Specially, BD has 100nm-scale patterns which are generally fabricated by electron beam lithography. In this paper, we found
optimum condition of electron-beam lithography for 100nm-scale patterning. We controlled various conditions of
EHP(acceleration voltage), beam current, dose and aperture size in order to obtain optimum conditions. We used 100nm-thick
PMMA layer on a silicon wafer as photoresist. We found that EHP was the most dominant factor in electron-beam

lithography.
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1. Starting wafer 4. Development

_

2. PMMA coating(100nm) 5. Seed layer deposition(200nm)

3. E-beam writing

mm exposed PMMA

Fig.1 Fabrication process of the nickel stamper.

6. Nickel electro plating(600 ~ 700 #m)
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Table 1. The theoretical equation for E-beam dose
control.

Area line dot Pixel X-Y stage H/W
Limit= 65536

Dose= | Dose= | Dose= Pixel= Pixel/65536=

/82 I1/s IT min-step size | resplution/WF

Table 2. Dimension of data-bit patterns.

S oum
Type L W P W
Type 1 Xt 0.1 0.1 0.15 0.1
1
Type 2 Xt 0.05 0.05 0.075 0.1
2

Fig. 2 Contamination dot of 20 nm size for E-beam
focusing.
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Fig. 3 Schematic design of data-bit structure.
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Fig. 4 Dot pattern for dose determination.
(where S: distance between dot center and dot center)
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Fig. 4 SEM image of 1 um-size pattern array at EHP of
20 kV.
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Fig. 5 SEM image of 50 nm-size pattern array:
(@) EHP of 10kV; (b) EHP of 20kV
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