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Dimensional Change due to Structural Relaxation of Glass

Substrate for High Resolution Display
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Numerical simulations based on a model of structural relaxation in glasses were used to
quantify the dimensional stability of alkali-free aluminosilicate glass substrates during heat
treatment. The optimal heating conditions to be applied during the glass manufacturing and
low-temperature poly-Si(LTPS) TET array fabrication stages were investigated.
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(a) Simplified process flow of LCD fabrication

Fig.1 (a) Simplified process flow of LCD fabrication.
(b) Typical LTPS-TFT fabrication process.
Process (2) and (5) need relatively high temperature.

Table 1 Typical thermal properties of glass substrates investigated in this study.

AN100 AN Wizus
Density(g/cm?®) 2.51 2.59
Tg (°C) 720 770
Strain point (°C) 670 715
Thermal expansion
coefficient (x10°7/°C) 28 =2
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Fig.2 Definition of thermal shrinkage.
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Fig.3 Densities of AN100 and AN Wizus glass substrates
following cooling at different rates.The solid lines
show simulated values while the experimental
values are represented by solid squares.
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Fig.4 Simplified thermal profiles simulated here for the
glass manufacturing, preheating, and TFT-array
forming processes.

(A) Glass manufacturing process

(B) Preheating process

(C) Representative TFT-array fabrication processes
C, : dehydrogenation, C, : rapid thermal annealing
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Fig.5 Thermal shrinkage, Cpy, for t,, = 5 min and g,y = 40°C/min as a function of the preheating temperature 7, for the

following samples and processes.

(a) AN Wizus during preheating

(b) AN 100 during preheating

(c) AN Wizus during TFT-array fabrication
(d) AN 100 during TFT-array fabrication
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Fig.6 Thermal shrinkage during the TFT process, Crs, in (a) AN Wizus and (b) AN 100 glasses as a function of the cooling rate
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(b) Stability of AN Wizus and AN 100 glasses against fluctuations in the heat treatment temperature, as measured by the

slope of the shrinkage curves of Fig. 8 (a) at each point.
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