Journal of the Korean Crystal Growth and Crystal Technology p-ISSN 1225-1429
Vol. 30, No. 5 (2020) 208-213 e-ISSN 2234-5078
https://doi.org/10.6111/JKCGCT.2020.30.5.208

Thermal displacement minimization of an oxide target for bonding process
by finite element analysis and optimal design

Hanyoung Cha and Chan-Yeup Chung'
Virtual Engineering Center, Korea Institute of Ceramic Engineering & Technology, Jinju 52851, Korea
(Received October 5, 2020)

(Revised October 13, 2020)
(Accepted October 14, 2020)

Abstract In this research, design optimization was investigated using the finite element analysis and the optimal design
technique based on the PQRSM algorithm to minimize the thermal deformation of IGZO oxide in a target module in
which IGZO oxide and a copper backplate are bonded to each other. In order to apply the optimal design technique in
conjunction with finite element analysis, the x-coordinate of lower supports and upper fixed boards used as design
valuables, and the optimal design was performed to minimize the thermal displacement of IGZO materials as the objective
function. After the optimization process, the thermal displacement within IGZO oxide could be reduced to 42 % comparing
with the initial model. The result is thought to be useful in the industry as it can reduce the thermal deformation of target
oxides materials only by changing the position of the subsidiary materials during the bonding process.
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Fig. 1. Top view (top) and side view (bottom) of IGZO target module.
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Table 1
Structural parameters and materials of the target module

Target module Size [unit: mm]

Materials
Width  Height Thickness
Metal backplate 3000 230 2 Cu
Oxide target 13248 200 10 1GZO
Support 17 250 3 SUS405
Fixed board 300 300 5 SUS405
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Fig. 2. Design optimization procedure with 2D & 3D finite
element analysis.
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Table 2
Materials properties used in finite element analysis
Young’s modulus e Density Thermal conductivity
[GPa] Poisson’s ratio [g/em’] [W/(m-K)] CTE [1/K]
Cu 120 0.34 8.96 401.0 16.5x10°°
IGZO[5] 137 0.36 5.60 8.0 43x10°
SUS405 203 0.265 8.00 16.3 153107
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Fig. 3. 3D surface plot of thermal displacement (top) and cal-
culated thermal displacement of IGZO targets from the initial
model (bottom).
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Fig. 4. Top view of the target module after design optimization process.
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parison of calculated thermal displacement curves within IGZO
targets after design optimization.
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