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Numerical and Experimental Investigation of Thermal Behavior of a Radiation
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Abstract

A numerical and experimental study is made of thermal behavior of a hot chuck which is specially

designed for flip-chip bonders. The hot chuck consists of radiant heat sources and a heated plate of very high

conductivity, which is for achievement of high-speed heat-up. A simplified numerical model is developed to

simulate unsteady thermal behavior of the heated plate. Parallel experimental work is also conducted for a

prototype of the hot chuck. Based on the experimental data, the numerical model is tuned to improve the

reliability and accuracy. Design analysis using the numerical model is conducted. The results of numerical

computations illustrate that the radiant heater system adopted in this study satisfies the key design

requirements for a high-performance hot chuck.
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Table 1 Estimation of the required heating capacity and diffusion time for several materials.

9 TEAH TS q",Required heating Diffusion
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g QEr = Densit ) 2
7t oo 4= o Y Heat tivity [Wiem™ ]
YA —
a7t [kg/m”] [V/kg-K] WimK] | 5 omm | 6=4mm | [=5mm | . 1°
Material mm
Starvax 7800 460 23 215 43.0 390 | 156
Berilium Oxide 3000 1030 272 185 37.0 028 | 1.4
Aluminum Alloy 2790 883 168 14.8 29.6 037 | 137
Silicon Carbide 3160 675 150 12.8 25.6 036 | 142
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Fig. 1 Schematic diagram of the heating system.

Fig. 2 Top-view of the heating tool. The shadow
indicates the area heated by radiation.
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Radiative heating from halogen lamps

Fig. 3 A simplified model to predict unsteady
thermal behavior of heating tool.
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Fig. 4 Time-dependent variation of the temperature
at the center of heating tool.
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Fig. 6 Comparison of numerical results and
experimental results.
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