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Fabrication of nano pattern using the injection molding
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Abstract

A plastic substrate with tiny rectangular pillars less than 100nm is injection molded to study
pattern replication in injection molding. The size of the substrate is 50mm x 50mm and lmm thick.
The substrate has 9 patterned areas of which size is 2mm x 2mm respectively. The lengths of the
pillars are 50nm, 100nm, 150nm and 200nm and the width and height are 50nm and about 100nm
respectively. A pattern master is fabricated by e-beam writing using positive PR(photo resist) and then
a nickel stamper replicated from the PR master by nickel electro-plating. Cr is deposited on the PR
pattern master before nickel electro-plating as a conducting layer. Using this nickel stamper, several
injection molding experiments are done to investigate effects of the injection molding parameters such
as mold temperature, injection rate, packing pressure or pattern location on the replication of the

patterns under 100nm.
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Fig. 1 Fabrication process of Ni-stamper
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Fig. 2 Array of nano pattern

50nm
\ 1

200nm 150nm1 DOnm

Fig. 3 FE-SEM image of 50nm, 100nm, 150nm,
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Fig. 4 Injection molding
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Table 2 Specification of Injection molding machine
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Fig. 6 FE-SEM images of nano dot: case(a),

case(b), case(c), case(d), case(e), case(f)
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Fig. 8 Nono-pattern location (scale 2mmx2mm)

F1g 9 FE- SEM images of nano dot nano—pattern .
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