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NUMERICAL SIMULATION OF THERMAL CONTROL OF A HOT PLATE
FOR THERMAL NANOIMPRINT LITHOGRAPHY MACHINES

G.J. Park! HS. Kwak” D.W. Shin? and J.J. Lee’

Since the introduction of Nanoimprint in the mid-1990s, Nanoimprint lithography, a low-cost, non-convential
method, has been the dominant lithography technology that guarantees high-throughput patterning of nanosiructures.
Based on the mechanical embossing mechanism, Nanoimprint lithography creates the nanopatterns on the polymer
material cast on the substrate. In essence, the process needs nanofabrication equipment for printing with the
adequate control of temperature, pressure and control of parallels of the stamp and substrate. This article iniroduce
the possibility and reality of the thermal control on the hot plate using a CFD code. Numerical computation has
been conducted for assessing the feasibility of a hot plate(120 X120 mm2). PID control is adopted to ensure high
temperature uniformity in several zones. Parallel experiments have also been performed for verifying thermal
performance. Not only show the results the optimum number of thermocouples related fo controllers but also suggest
that the thermal simulation using a CFD code would be an alternative method 1o design and develop the thermal

control equipment in the financial aspect.
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Fig. 1 Schematic illustration of hot embossing equipment.
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Fig. 3 Numerical model and boundary condition applied to
commercial code(Fluent 6.2).
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Table 1 Three Cases according to different control positions

Class Numberof | Distribution M(:?’sg;iti’;"gce
Case sub-zones of heaters positions(cm)
Type | 5 2-2-3-2-2 1
Type II 2 1-9-1 32
Type HI 2 1-9-1 42
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