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A Numerical Model to Analyze Thermal Behavior of a Radiative Heater
Disigned for Flip-Chip Bonders

S. H. Lee, H. S. Kwak, C. S. Han and D. H. Ryu.

This study presents a numerical model to analyze dynamic thermal behavior of a hot chuck
designed for flip-chip bonders. The hot chuck of concern is a heater which has been specifically
developed for accomplishing high-speed and ultra-precision soldering. The characteristic features
are radiative heat source and the heating tool made of a material of high thermal diffusivity. A
physical modeling has been conducted for the network of heat transport. A simplified finite
volume model is deviced to simulate time-dependent thermal behavior of the heating tool on
which soldering is achieved. The reliability of the proposed numerical model is verified
experimentally. A series of numerical tests illustrate the usefulness of the numerical model in
design analysis.
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Fig. 1 Schematic illustration of the hot
chuck. (a) Plane view; (b) front
view.
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Fig. 2 Heat transfers from and to the
heating tool.
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Fig.3 Thermal plume formed above the
heated surface. Ra=3.34x105.
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4 Transient variation of the temperatures
at three sampling points. The numerical
prediction does not include the effects of
contact heat loss and intial start-up
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6 Effects of the thickness of heating
tool on the temperature distribution
along the midplane (P1-P3) on the
tool at t=5s.
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Fig. 8 Temperature distribution on the heating
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reaches 300C. (a) Original single-body
model made of SiC; (b) modified
two-body model made of SiC and STS.
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