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Development of New Micro Pattern Fabrication Process by
Using Isostatic Pressing

J. W, Seol, B. Y. Joo, S. H. Rhim

Abstract

In the present investigation, we are newly developing a new forming process which can fabricate micro patterns on
large-area polymeric substrates for high speed mass production. The key idea of the new process is to pressurize multiple
vacuum-packed substrate-mold stacks above the glass transition temperature (Ty) of the polymeric substrates. The new
process is thought to be promising micro-pattern fabrication technique in three aspects; firstly, isostatic pressing ensures
the uniform micro-pattern replicating condition regardless of the substrate area. Secondly, the control of forming
condition such as temperature and pressure can realize well-defined process condition exploited in the conventional hot
embossing research field. Thirdly, multiple substrates can be patterned at the same time. A prototype forming machine for
the new process was developed with the design consideration realizing the present idea. With a developed machine, micro
prismatic array patterns with 50 um in size were successfully made on the 380 x 300 x 6 mm PMMA plate.
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Fig. 2 Schematics of proposed process
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Fig. 3 Schematics of WIP embossing machine
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Fig. 4 Picture of WIP embossing machine
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Fig. 4 Schematics of packaging stacks

Table 1 Conditions of experiment

T (OC) 160 T1 : Initial temperature of
T2 O 40 water in heating vessel
T3 (°C) 25 T2 : Initial temperature of
Te (°C) 120 water in main vessel
Pe (bar) 60 T3 : Initial temperature of
Te (°C) 90 water in cooling vessel
Ati (min) 50 Te: embossing temperature
Ate (min) 30 Pe : embossing pressure
Atd (min) 10 Te : cooling temperature

Ati ; time duration for temperature and pressure rise
(T2-+Te, 1bar — Pe)
Ate : time duration for pressure-holding (constant Pe)

Atd : time duration for depressurizing the vessel (Pe — 1 bar)
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Fig. 5-(a) Surface of soft mold(BEF,3M)

Fig. 5-(b) Surface of embossed PMMA substrate
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Fig. 6 Schematics of Edge-bulging
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