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via Synchrotron LIGA Process
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ABSTRACT

In the present study, copper micromolds with a microhole array were precisely manufactured by a
synchrotron LIGA process. Like in the traditional LIGA process, a deep X-ray lithography based on a
synchrotron radiation was employed as the first manufacturing step. Due to the excellent optical performance
of the synchrotron X-ray used, cylindrical micropillar arrays with high aspect ratio could be efficiently
obtained. The fabricated microfeatures were then used as a master of the subsequent copper electroforming
process, thereby resulting in copper micromolds with a microhole array. Thermoplastic hot embossing
experiments with the copper micromolds were carried out for imprinting cylindrical microfeatures onto a
polystyrene sheet. Through the hot embossing, the effect of embossing temperature and usefulness of the

present manufacturing method could be verified.
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Table 1 Representative dimensions for microhole
arays in the present micromolds

Type Diameter Pitch Total e;rea
(um) (um) (mm’)
i 50 200 10x10
ii 75 200 10x10
1ii 100 200 10x10
iv 150 200 10x10
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Fig. 1 Photograph of the X-ray exposure setup at
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Table 2 Processing conditions used in the present
hot embossing experiments

ne, A0
Iﬂz OH

Parameter Processing condition
Pressure (MPa) 0.5
Temperature (°C) 115, 135
Embossing time (min.) 5
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Fig. 2 Fabricated X-ray mask: (a) photograph and
(b) microscopic view of four structures
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Fig. 3 PMMA micropillar array (150 1 m diameter)
fabricated by the deep X-ray lithography
process: (a) tilted microscopic view and (b)
magnified view
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Fig. 4 Photograph of the electroformed copper
structure based on the PMMA master

Fig. 5 Photograph of the copper micromolds with
microholes
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Fig. 6 SEM images of the hot embossed
microstructures under a temperature of
115°C: (a) diameter of 100 1 m and
(b) diameter of 150 pm
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Fig. 7 SEM images of the hot embossed
microstructures under a temperature of
135°C: (a) diameter of 100 y m and
(b) diameter of 150 1 m
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