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Fig.1 Manufacturing mold processing diagram
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Fig.2 The resist profile parameters
before and after melting
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Fig.3 models builded in the process of simulation
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Tab.1 Parameters and their levels of

thermal reflow processing

A B C
Fe  mEEs IR B/ {R IR 8]/
(C+s") T min
1 0.5 110 30
2 1.0 120 45
3 1.5 130 60
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Tab.2 Orthogonal experiment table

and simulation results

BEHEF BERSHEE b/pm

58 ¢ h, h, SNR
1 1 1 1 1067 104.5 14.8718
2 1 2 2 97.5  96.1 19.6940
3 1 3 3 92.6  91.6 12.0301
4 2 1 2 101.2  99.2 29.8297
5 2 2 3 95.3  92.5 14.0705
6 2 3 1 101.9  99.9 27.4232
7 3 1 3 96.7  93.7 15.9705
8 3 2 1 1062 102.2 16.6474
9 3 3 2 1000 97.6 25.4061
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Fig.4 Effect of processing parameters on the

height of micro-spherical structure
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Tab.4 Single factor simulation processing

parameters and their levels
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Fig.5 Effect of hating rate on the height of

micro-spherical height structure
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Fig.6 Effect of hating temperature on the

height of micro-spherical structure
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Fig.7 Effect of holding time on the height
of micro-spherical structure
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Simulation Research on Effect of Thermal Reflow Processing Parameters
on Height of Micro-spherical Structure

JIANG Bing-yan', LI Dai-bing', CHEN Lei', Stefan KIRCHBERG®

(1. Key Laboratory of Education Ministry for Modern Complex Equipment Design and Extreme Manufacturing, School of Mechan-
ical and Electrical Engineering, Central South University, Changsha 410083, China;2. Institute of Polymer Materials and Plas-
tics Engineering, Clausthal University of Technology , Clausthal-Zellerfeld 38678 ,Germany )

Abstract; In order to research the influence of thermal reflow processing parameters on the micro-spherical
structure ’ s height which is melted by the D x h( @500 pm x66 pwm) micro-cylinder resist, the Marc software
was applied to simulate resist melting and deforming processing. The ideal processing parameters combination
was obtained by orthogonal experimental method and the single factor experimental method was utilized to study
the effect law of different processing parameters on the height of micro-spherical structure. The results showed
that the ideal processing parameters combination was 1 “C/s for heating rate, 110°C for heating temperature
and 45min for holding time; the significance of processing parameters on the micro-spherical structure’ s height
can be ordered in holding time > heating rate > heating temperature.

Key words: thermal reflow; processing parameter; micro-spherical structure; marc simulation



