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Thermal Analysis on Glass Backplane of OLED Displays During Joule
Induced Crystallization Process
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Abstract

Large area crystallization of amorphous silicon thin-films on glass substrates is one of key technologies in
manufacturing flat displays. Among various crystallization technologies, the Joule induced crystallization
(JIC) is considered as the highly promising one in the OLED fabrication industries, since the amorphous
silicon films on the glass can be crystallized within tens of microseconds, minimizing the thermally and
structurally harmful influence on the glass. In the JIC process the metallic layers can be utilized to heat up the
amorphous silicon thin films beyond the melting temperatures of silicon and can be fabricated as electrodes in
OLED devices during the subsequent processes. This numerical study investigates the heating mechanisms
during the JIC process and estimates the deformation of the glass substrate. Based on the thermal analysis, we
can understand the temporal and spatial temperature fields of the backplane and its warping phenomena.
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Fig. 1 Schematic diagram for JIC process
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Table 1 Temperature dependent properties

Amorphous Silicon®” Molybdenum”

T[K] K Cp T[K] K Cp

300 7 770 300 144 285

1270 11 1070 1574 94 318

1418 13 1120 2018 78 440
Corning Eagle 2000"" Sio,"?

T[K] K Cp T[K] K Cp
296.15 0.89 740 300 10.8 1034
323.15 0.95 780 400 13.8 1149
373.15 1.03 850 500 16.8 1233
473.15 1.14 950 a-Si 2230
573.15 1.2 1030 Mo 10220
673.15 1.29 1090 P Sub 2370
873.15 1.45 1210 SiO, 2300
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Fig. 5 Peak temperature variation in glass for various
input-pulse periods
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Fig. 6 Time duration for peak temperature greater
than Ty, with respect to input-pulse period



o

OLED t]~=Zd o] AZ-E 93k Joule

Table 2 Properties of Corning Eagle 2000

T[C’] n [poise] | E[GPa] | o[m/mK]
666 3.16x10™
722 1.00x10" 70.9 36.1 x107
985 10000
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Fig. 7 Thermal deformation of glass backplane during

JIC process
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