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Characterizing the microcircuit process equipment based on
the generalized regression neural network

YOU Hai-long JIA Xin-zhang ZHANG Chun-fu
The Ministry of Edu. Key Lab. of Wide Band-Gap Semiconductor Materials and Devices
Xidian Univ. Xi'an 710071 China

Abstract  Because of the complexity and non-linearity of microcircuit processes the neural network method
combined with the design of experiment DOE instead of the traditional statistical methods 1is applied to the
characterization of thermal oxide layer process equipments. Through only 15 experiments the model of oxide
layer thickness and uniformity is set up based on the generalized regression neural network GRNN . The
fitness and the predicting capability of the model are discussed using the function of the Signal Noise Ratio
SNR . Based on the result the model can be used to characterize and control the process. The method could
also be used for other microcircuit processes.
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. Box-Behnken 2.
2
/C /min H, / L min™' / %
1 950 30 6.0 1.57732 0.73106
2 950 130 6.0 4.39308 0.48766
3 1100 30 6.0 4.70336 0.17572
4 1100 130 6.0 9.84048 0.02957
5 1025 30 5.5 2.91224 0.73935
6 1025 30 6.5 3.07624 0.50056
7 1025 130 5.5 7.06004 0.07792
8 1025 130 6.5 7.67580 0.13601
9 950 80 5.5 3.04068 1.15498
10 1100 80 5.5 7.59760 0.094 10
11 950 80 6.5 3.23288 0.55657
12 1100 80 6.5 7.87892 0.09235
13 1025 80 6.0 5.39300 0.20297
14 1025 80 6.0 5.39532 0.14627
15 1025 80 6.0 5.39040 0.34773
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