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Numerical Analysis of UV Laser Patteming of Polymeric Thin-Film

B.K. Oh, SK. Lee, MK. Song, J.W. Kim, S.K. Hong
PRI, LG Electronics

Abstract

Conventional patterning based on wet-process for multi-layered film is a relatively complex and costly
process though it is a necessary step for fabrication of TFT-LCD module. Recently, a direct pattering by
laser has been studied because it is low cost and simple process compared to the wet process. In this
work, the selective removal process of multi-layered film (polyimide/indium tin oxide/glass) is studied by
modeling the thermal and mechanical behavior for multi-layered structure. Especially, the effects of

thickness of polyimide layer are examined.
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Fig. 1 Layer structures used in this work.

Table 1 Material property

Thermal and mechanical properties

k (WimK) | o (kgK) | Pkg/m®) | a1/m) [ MGPa) | w(GPa)
pr' 0.12 1090 1420 |2.6%x10°| 16 1.8
110’ 8.2 340 6800 |22x107[ 100 43
Glass’ 1.13 754 2230 [43x10°| 17 26
Decomposition parameters for PI
ko (1/5) Es (V) No ({fem) | He (Jfem)
pI' 3.6%x10" 1.5 6.0% 10" 2000
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Fig. 2 Experimental setup for UV laser ablation.
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Fig. 3 Comparison of calculated ablation depth and
experimental ones.
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Fig. 4 Transient variation of (left) etch depths and
{right) the surface recession speed.
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Fig. 5 Etch depths for various thicknesses of PI layer.
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Fig. 7 Laser-induced stess distributions by single shot
with 100 mJ/cm” for (a) drr = 500 nm, (c) dpr
= 100 nm, and (d) drr = 50 nm. (b) is the
detailed view of (a) near the surface.
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