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Abstract

During CVD process of semiconductor wafer fabrication, maintaining the uniformity of temperature

distribution at wafer top surface is one of the key factors affecting the quality of final products. Effect
of contact conductance between wafer and hot plate on predicted temperature of wafer was investigated.
The validity of opaque wafer assumption was also examined by comparing the predicted results with
Discrete Ordinate solutions accounting for semitransparent radiative characteristics of silicon. As the

contact conductance

increases predicted wa

fer temperature

increases and the differences between

maximum and minimum temperatures within wafer and between wafer and hot plate top surface
temperatures decrease. The opaque assumption always overpredicted the wafer temperature compared to
semitransparent calculation. The influences of surrounding reactor inner wall temperature and hot plate
configuration are then discussed.
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Table 1 Dimensions of wafer and hot plate

Symbol: description Dimension [m]

R : wafer radius 0.1

Hw . wafer thickness 0.0006

Hy : contact gap thickness 0.0001
p . hot plate height 0.03
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Table 2 Optical properties of wafer

Band Apm] n wlem™"]
1 0~0.125 2.205 1200.0
2 0.125~0.325 1.873 410.0
3 0.325~0.575 1.830 7.9
4 0.575~0.875 1.819 6.2
5 0.875~1.125 1.816 3.8
6 1.125~1.375 1.815 1.3
7 1.375~1.625 1.814 2.2
8 1.625~1.875 1.813 7.0
9 1.875~2.125 1.813 23.0
10 2.125~2.375 1.813 41.0
11 2.375~2.635 1.812 420.0
12 2.635~2.875 1.812 920.0
13 2.875~3.250 1.812 830.0
14 3.250~3.750 1.812 990.0
15 3.750~4.5 1.812 1550.0
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Table 3 Properties of component materials

(Material) |Wafer™|Hot plate
Properties (silicon)|(Al-alloy)
Thermal conductivity (k)
35.7 250
[W/m - K]
Density(p) [kg/m’] 2230 | 2500
Heat Capacity(c)[J/kg - K]| 932 1000
Emissivity(e) 0.65 0.35
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