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Analysis and Visualization of Temperature Field for Wafer Batch in Furnace

Seung-Hwan Kang, Seung Ho Lee, Byeong Hoon Kim and Han Seo Ko

Abstract. The temperature of the wafer batch in the furnace was calculated and its visualized temperature field was analyzed.
The main heat transfer mechanisms from the heater wall to the wafers were radiation and conduction, and the finite difference
method was used to analyze the complex heat transfer including those two mechanisms. The visualized temperature field
shows that the direction of the heat flux in the wafer batch varies during the heating process, and the heat in the wafer
batch diffuses faster by conduction within the wafer than by radiation between the wafers, in the condition of the constant

temperature at the heater wall and cap.
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Fig. 1. Configuration of cylinder
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Fig. 2. Radiation thermal circuit
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Fig. 3. Finite element in cylindrical coordinate
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Table 1 Dimensions of model
Parameter Value
Furnace length, [mm] 560
Wafer radius, [mm] 75
Wafer thickness, [mm] 0.7
Wafer spacing, [mm] 4.79
Emissivity of wafer 0.65
Emissivity of furnace 0.80
Emissivity of cap 0.37
Temperature of furnace [C] 615
Temperature of top and bottom [C] 25
Number of wafers 50
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Fig. 4. Wafer batch radiation model
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Fig. 5. Steady state wafer batch temperature according
to position
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Fig. 6. Wafer temperature distribution according to
position
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Fig. 7 Temperature field of wafer batch
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