B3AYFYEA A 25 A A 435 (2008 4 Y)
Journal of the Korean Society for Precision Engineering, Vol. 25, No. 4, April 2008

50nm = =% LMY mH el ofAE A

EE, HFM", Men”, yyg™, s

o>

Fabrication of Master for a Spiral Pattern in the Order of 50nm

Seung Hun Oh’, Doo Sun Choi”’, Tae Jin Je"', Myung Yung Jeong™" and Yeong Eun Yoo

ABSTRACT

A spirally arrayed nano-pattern is designed as a model pattern for the next generation optical storage media. The
pattern consists of 4 types of embossed rectangular dot, which are 50nm, 100nm, 150nm and 200nm in length and 50nm
in width. The height of the dot is designed to be 50nm. The pitch of the spiral track of the pattern is 100nm. A
ER(Electron resist) master for this pattern is fabricated by e-beam lithography process. The ER is first spin-coated to be
50nm thick on a Si wafer and then the model pattern is written on the coated ER layer by e-beam. Afier developing this
pattern written wafer in the solution, a ER pattern master is fabricated. The most conventional e-beam machine can write
patterns in orthogonal way, so we made our own pattern generator which can write the pattern in circular or spiral way.
This program generates the patterns to be compatible with the e-beam machine from Raith(Raith 150). To fabricate
50nm pattern master precisely, a series of experiments were done including the design compensation for the pattern size,
optimization of the dose, acceleration voltage, aperture size and developing. Through these experiments, we conclude
that the higher accelerating voltages and smaller aperture size are better for mastering the nano pattern which is in order
of 50nm. With the optimized e-beam lithography process, a spiral arrayed 50nm pattern master adopting PMMA resist
was fabricated to have dimensional accuracy over 95% compared to the designed. Using this pattern master, a metal
pattern stamp will be fabricated by Ni electro plating for injection molding of the patterned plastic substrate.
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Fig. I Defining a unit line for E-beam writing, (a) a unit
line and (b) the corresponding codes in RAITH
program and {c) the meaning
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Fig. 2 The schematic of the digitized spiral design with a
unit angle of 50nm
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Fig. 3 The window input panel for a spiral pattern design
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(a) the whole area

(b) the four different sections of the digitized spiral
patterns
Fig. 4 The pattern array displayed from an ASCII design
file
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Fig. 5 Sequence of master fabrication
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(a) dose 350 pC/cm (left; 10pum, right;30pm)

(b) dose 400 uC/cm (left; 10um, right;30um)
Fig. 6 The pattern results according to aperture size
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Fig. 7 The pattern results according to EHT
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(b) In the middle region
Fig. 9 The FE-SEM image of discontinuous spiral pattern
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Fig. 8 The optimized discontinuous line pattern with
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