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A Study on Substrate Stage Temperature
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ABSTRACT

. This paper shows that the effect of exposing on the top area and a solution which using a water circulation system.
Semiconductor substrate stage is made from Aluminum and is repeated the sequence of exposing (150), turning OFF
shutter, taking 30 sec. interval at the top area of stage. So the temperature of substrate temperature rises continuously.
On this, we made a waterway at the inner part of the substrate stage and operated a water circulation system. We measured
the temperature of a substrate stage surface with a thermocouple attached to the substrate stage. To analyze the top area's
temperature, we used Analysis Program ANSYS for analysis and 3D CAD program Solid-Works for modeling.
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Fig. 1. Lithography equipment.
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Fig. 2. Photolithography process.

Fig. 3. [llumination part of lithography equipment.
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Fig. 4. Stage part of lithography equipment.
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Fig. 5. Drawing of the Stage part.
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Fig. 6. Temperature at uncooled condition.
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Fig. 7. Temperature at cooling condition.
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Fig. 8. 3D solid-works modeling.

Table 1. Used data for thermal analysis

Element Type Thermal-Solid Brick 8node 70
IR S 204 W/m°C
Heat flux 1.5 mj/mm?
YrHren 23°C
Mesh Size Smart Mesh 5
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Fig. 9. Meshed modeling shape.
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Fig. 13. Result of thermal analysis.

Table 2. Comparison of measured temp. & analysis temp.

A7 | Node number | 24 2%(°C) | 14 LE(°C)
1 4776 234 233
2 4972 234 234
3 4966 234 233
4 4804 23.4 233
5 5493 23.2 232
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