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Experiment Study on Hot Embossing Using a 6-inch Stamper

for Polymer Micro Pattern Replication
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Table 2 Standard Operating Procedure in the fixed process factors

Fixed process factors  Value Corresponding factors

Loading temperature 40C Air trap
) ) ) Initial force 300N Thermal transfer, clamping
Fig. 1 Thermal pressing machine(KTP-106) workpiece
Vacuum until heating 0.2 Torr Air trap
Table 1 Specification of KTP-106 Heating steps 2 steps Overshoot of heating target
Specification Unit Value Pressure control PDMS cushion Pressure uniformity
Press force kN <100 Unloading temperature 70 C Pattern defect
Press force stepping N <150 Demolding temperature 40 C Pattern defect
Heating-up time (40C to 200TC) minute <4
Cooling period (200C to 40C) minute <10 3. Alg
Max. embossing temperature T <300 gk AR Aol FazAolzl tisk WHe =HALS &
Temperature stability T +1 Ast7) 98 Aden, 7tE, FFAA gt wWE ) 2EA
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Table 3 Experiments and conditions

Process factors Unit Value
Heating T 120, 130, 140
Pressure MPa 1.1,2.2,33

Pressing time Second 60, 150
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. 3 Filling depth(height) (a) for different temperature; 3.3Mpa,
60second, area33 (b) for different area; 130°C, 3.3Mpa,
140°C, 3.3Mpa,
60second (lower) (PS : pattern size, AR : aspect ratio)
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g. 4 (a) Filling depth(height) for different pressing time in the
area33; 140°C, 3.3Mpa (b) Filling depth(height) deviation
between area33 and areal3 for different pressing time;
140°C, 3.3Mpa (PS : pattern size, AR : aspect ratio)
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Fig. 5 Filling depth(height) deviation between area33 and areal3
for cooling (a) without pressure (b) with pressure; PS Sum,
140°C, 3.3Mpa
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Fig. 6 Filling rate distribution on the 6-inch PMMA sheet after
thermal pressing using the KTP-106 with recipe (a) @140C,
3.8Mpa, 60second, holding pressure (b) @140C, 3.8Mpa,
300second, holding pressure
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