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ABSTRACT

According to recent changes in industry for semiconductor devices, a low-temperature treatment has become a necessity.
These changes relate to size refinement and the development of new materials. While variation in cooling efficiency does
not affect the yield when using a high-temperature treatment, uniform cooling efficiency is necessary avoid “inconsistencies/
bends” in low temperature treatments. However it is difficult to increase temperature stabilization in low temperature
treatments. In this paper, using CFD (Computer Fluid Dynamics), we analyze and manipulate the design and input of
the low-temperature system to attempt to control for temperature variations within the quartz tube, of which airflow appears
to be a predominant factor. This simulation includes variable inputs such as airflow rate, head pressure, and design

manipulations in the S.C.U. (Super Cooling Unit).
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Fig. 1. Schematic diagram of furnace.
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Fig. 7. Positions of temperature measurement.

Table 1. Boundary conditions

Sections Boundary Remarks
o Mass flow inlet
Cooling air inlet Temperature : 25°C
Pressure outlet
Mass flow inlet
S.C.U. 1~5 Temperature : 25°C
pressure outlet
heater Wall Temperature : 100°C
Quartz Tube Wall Temperature : 25°C
Outlet Pressure outlet Pressure : -90Pa

Table 2. Simulation parameters for design

Case 1 Case 2 Case 3 Case 4

Inlet 10(1/min) 6 5 17
SCU 1 10 6 5 14
S.CU2 10 12 8 11
S.CU3 10 12 11 8
S.CU 4 10 12 14 5
S.CUS5 10 12 17 5
Outlet -90Pa
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Fig. 8. Temperature contour of Quartz tube (Type 1).
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