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Abstract: In this study, microinjection molding process using the newly developed micromold system, namely modularized
and sectioned micromold system (MSMS), has been carried out for a replication of multi-level microstructures. The present
MSMS consisted of several micromold modules, each having cross-sectional microstructures on the top surface. The
micromold modules were precisely fabricated by deep X-ray lithography and subsequent nickel electroforming. By
assembling the micromold modules, an MSMS having multi-level microstructures, which could be used as a mold system in
micromolding processes, was obtained. In this manner, polymeric multi-level microstructures, such as the triangular prism
microstructures on a stepped surface, were successfully replicated by the microinjection molding process.
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Fig. 1 Schematic diagram of MSMS: (a) several
micromold modules, each having various cross-
sectional microstructures, (b) one typical example
of the module assembly, and (c) the MSMS
assembled with a different combination of
modules
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Fig. 2 Schematic design of the micromold modules: (a)
detailed dimensions of the module base and (b)
characteristic dimensions of the cross-sectional
microstructures
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Fig. 3 Schematic view of the assembled MSMS for a
replication of multi-level microstructures
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Fig. 4 (a) Schematic design of the mold base for
microinjection molding process and (b)
photograph of the installed mold base
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Table 1 Processing conditions used in the present
microinjection molding process

Processing Parameter Condition
Filling time 0.23s
Packing pressure 75 MPa
Packing time 1.00 s
Melt temperature 200 °C
Mold temperature 40 °C
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Fig. 5 (a) Photograph of the X-ray mask used in the
present study and (b) microscopic view of the
electroplated gold microstructure in the X-ray
mask
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Fig. 6 Photographs of (a) the exposed PMMA sheet, (b)
the fabricated PMMA microstructures after the
development process, and (c) the enlarged view
of the fabricated cavities for MSMS modules
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Fig. 9 Surface profile of the replicated multi-level
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