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Abstract Heat transfer plays a critical role in determining interface location and shape in
ZMR process, which is used for the fabrication of silicon- on- insulator structure. In this work,
the two- dimensional pseudo- steady - state ZMR model has been developed that can simulate the
heat transfer process during ZMR process. It contains the radiation, convection and conduction
heat transfer and determines the interface shapes. Numerical solutions from the model include
flow field in the molten zone, temperature field in the full SOI structure and the location
of solid/liquid interface in the silicon thin film and silicon substrate. We examined the effects of
the various system parameters on the temperature profiles and the interface shape.
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Fig. 1. A typical ZMR system.
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Fig. 2. ’Ihe schematic diagram of the model
geometry.
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Table 1
The system parameters

System Values

parameters

Pr 1.08 x 1072

Ra 6.32 x 10°

Vsiis 0.333

7sio, 0.215

6., 0.412

| P 6.0 ~9.0 W/cm®

q. 2.0 W/em?

h 0.0008~0.0011 W/ecm’K
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(b} Silicon substrate
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Fig. 3. Comparison of interface location in
(a) the silicon thin film and (b) the silicon
substrate for zero Ra and realistic Ra.
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Fig. 4. The temperature distribution (a) in
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(a) Silicon thin film
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Fig. 6. The effects of I,. on the reduced in-
terface location in (a) the silicon thin film
and (b) the silicon substrate.
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