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Simulation of Temperature Field for Laser Etching of Aluminum
Thin Films on Polyimide Substrate
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Abstract In order to study 1064 nm laser etching mechanism for aluminum thin films on polyimide substrate,
the etching process of aluminum thin films is simulated by finite element analysis software ANSYS. By
analyzing the laser energy absorbing and transforming process within aluminum thin films, temperature field
distribution of thin films induced by laser ablation is obtained, and the separation mechanism of aluminum thin
films from polyimide substrate resulted by the decomposability of polyimide is verified.
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Table 1 Thermal properties of polyimide

Materials Density /(kg/m”) Specific heat /[J/(kg-K)] Heat conductivity /[W/(m-K)] Melting point /K

Polyimide 1420 2000 0.385 443
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Table 2 Thermal properties of aluminum

, Heat conductivity /[W/(m+K)] Specific heat /[J/(kg- K)]
Density /(kg/m’) Melting point /K
Temperature /K Value Temperature /K Value
100 206 0 0
300 229 932 1.6857x10°
2700 933 500 268 934 2.7614x10°
700 104 1273 3.6226x10°
800 122
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Fig.3 Temperature distribution within thin films/substrate system at different time. (a) t=5 ns; (b) t=20 ns; (¢) t=35 ns; (d) t=200 ns
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Fig.4 Radial temperature distribution within laser etched material system
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