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Semi-Supervised Learning for Fault Detection and
Classification of Plasma Etch Equipment

Yong Ho Lee’, Jeong Eun Choi and Sang Jeen Hong*T

wDepartment of Electronics Engineering, Myongji University

ABSTRACT

With miniaturization of semiconductor, the manufacturing process become more complex, and undetected small
changes in the state of the equipment have unexpectedly changed the process results. Fault detection classification
(FDC) system that conducts more active data analysis is feasible to achieve more precise manufacturing process
control with advanced machine learning method. However, applying machine learning, especially in supervised
learning criteria, requires an arduous data labeling process for the construction of machine learning data. In this paper,
we propose a semi-supervised learning to minimize the data labeling work for the data preprocessing. We employed
equipment status variable identification (SVID) data and optical emission spectroscopy data (OES) in silicon etch
with SF¢/O2/Ar gas mixture, and the result shows as high as 95.2% of labeling accuracy with the suggested semi-
supervised learning algorithm.

Key Words : Machine Learning, Semi-supervised Learning , Labelling, Fault Detection and Classification, Optical
Emission Spectroscopy
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Fig. 1. Structure diagram of MFC performance degradation
simulation experiment.
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Table 1. Best-known Method (BKM) recipe

Experiment process recipe
Source Power [W] 800
Bias Power [W] 50
Time [s] 180
Pressure [mTorr] 20
SFs Flow Rate [sccm] 174
O: Flow Rate [sccm] 124
Ar Flow Rate [sccm] 10
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Fig. 3. Scanning Electron Microscope (SEM) image of
normal and abnormal state.
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Fig. 4. OES full spectrum graph.

Table 2. Variables in the dataset.

Sensor data (Intensity)
685 nm
F 703 nm
775 nm
0 844 nm
357 nm
425 nm
603 nm
750 nm
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Table 3. Label Propagation hyperparameter list

Hyperparameter
Radial Basis Function (RBF)
Kernel
K-nearest neighbor (KNN)
Gamma 0.003
N. neighbors 15
Max-iteration 1000
Total 0.001
N. jobs None

Table 4. Difference of model classification accuracy according

to kernel
Label Propagation model accuracy
RBF kernel KNN kernel
Total Train Test Total Train Test
95.8% 96.7% 92.4% 93.2% 93.5% 91.9%
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