a7 Al st =5 BHE, A36d A10%, pp. 1025~1032, 2012 1025

<St==2> DOI http://dx.doi.org/10.3795/KSME-B.2012.36.10.1025 ISSN 12264881

Thermal Deformation of Glass Backplane during Flash Lamp Crystallization
Process of Amorphous Silicon

Dong Hyun Kim', Byung-Kuk Kim", Hyoung June Kim",
Haseung Chung” and Seungho Park™

* Research Institute for Science and Technology, Hongik Univ.,
* Viatron Technologies, Suwon Industrial Complex
** Dept. of Mechanical and System Design Engineering, Hongik Univ.

(Received June 7, 2012 ; Revised July 9, 2012 ; Accepted July 9, 2012)

Key Words: Flash Lamp Crystallization(Z 2] A] F3 A% 3}), Amorphous Silicon on Glass(+2] 7| #$ v A2
21 2] ), Large-Window Display(th¥ % T] 2~ 2 ©]), Thermal Deformation( & ¥ &)

EE: ZYA #EZ AT (Flash lamp annealing, FLA) 342 A=A ALS 93 7==2Z4
HA 7|88 A2 AAs 7|2 7|d WA 9l Vlsolth & ATl AE FLA 34 T 7% &
At W] el diste] o]2AQl FA Y olF EURE AlEdeldE 3Gttt -8 FEM 34
RO Lol fEle] A gk RS A&ste], oA frEle FxRA F5HI 3o
oz 3 TP S FAAH R QA rh 0 At AFAAIEQ2em x 2em)®] B TH e G 3ol v
stolA, A3 Aol dA st U B WMol P AS FleiaL, 4 Al 7] ¥ (74em x 94cm) 9]
B THoR et ‘M Rk wigo] M= S AlEd o] As it

Abstract: The flash lamp annealing (FLA) process has been considered highly promising for manufacturing low-
temperature polysilicon on large-scale backplanes. Based on a theoretical estimation, this study clarifies the critical
mechanisms of glass backplane deformation during the FLA process. A simulation using a commercial FEM code with
viscoelastic models shows that the local region, whose temperature is larger than the glass softening point, undergoes
permanent structural shrinkage owing to stress relaxation. For larger backplanes (4th Gen), structural shrinkages and
gravitational deflection are critical to deformation in the FLA process, resulting in an “M” shape; in smaller backplanes
(Oth Gen), the latter is negligible, resulting in a “U” shape.
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Fig. 4 Nonlinear stress distribution induced by nonlinear
temperature field inside the substrate during the

FLA process
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Fig. 6 FEM simulation results for glass backplane
deformation under uniform flashing (500 times
magnified in the normal direction): (a) at initial
stage, (b) heating stage, and (c) at final stage
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