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A Prediction Method of Temperature Distribution on the Wafer for
Real-Time Control in a Rapid Thermal Process System

AR
(Yeungtae Shim, Seock-Joo Vi, and Hagbae Kim)

Abstract : The unilormity of temperature on a wafer is one of the most important parameters to control the RTF
(Rapid Thermal Frocess) with proper input signals. It is impossible to achieve the uniformity of temperatuwre without
the exact estimation of temperabwe at all points on the wafer. There fove, it is difficult to understand the intemnal
dynamics as well as the structural complexities of the RTP, which is a primary ohsiacle to measure the distributed
temperatures on the waler accurately, Turthermore, ik is also hard to accomplish desirable estimation because only a
few pyrometers are available in the general equipments. In the paper, a thermal model based an the chamber geomertry
of the AST SHS200 RTP system is developed to effectively control the thermal uniformity on the wafer. First of all,
the estimation method of one—point measurement is developed, which 15 properly extended to the case of multi-point
measurernents. This thermal model is validated through sinmuation end experiments. The proposed work can be utilized
to building a run-by-run ar a real-time control of the RTE.
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Fig. 1. Chamber schematics of AST SHSZ0OMA
system.
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Tig. 2. Geometnical arrangement between filament
and wafer,
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Fig. 3. Geomeirical arrangement hetween reflexed
radiation and walfer.
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Fig. 4. Wafer structure for linite~difference equa-
tion.
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5. The distribution of estimated temperature
by che-point measurement.

E L 58 AREE

Table 1. Constants of the funciion.
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Fig. 6. The distribution of estunated temperature
by multi-point measurement.
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