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Abstract

photoelectricity extremum method. By improving the accuracy of the interpretation points, the random errors

A new method is proposed to improve the monitoring accuracy of the thin film thickness in the

occurred when film coating is stopped in the optical extremum method are avoided. The nonlinear relationship
between the monitoring signals and the optical thickness is transformed into a linear one and the optimum starting

time is deduced by the treatment with algorithms, which avoids the influence of the nonlinear errors on the
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discrimination of extreme value points in the process of the monitoring thin film deposition.
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Fig. 1 Layer structure of reflection film
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Fig. 2 Reflectivity curve of HfO, monolayer film
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Fig. 3 Differential reflectivity of HfO, monolayer film
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Fig. 4 Linear fitting result of stop point
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Fig. 5 Experimental result of monitoring film deposition
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Fig. 6 Fitting results
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Table 1 Relationship between the point of judgment and the time of prejudgment

Prejudgment position

dR/dt =20

dR/dt=15 dR/dr=10 dR/dt =5

dR/dt =25

Prejudgment time /s 6.25 5

3.75 2.5 1.25

y=—0.039x+ y=—0.037x+ y=—0.033x+ y=—0.03x+ y=—0.027x+

Linear equation

36.81 34.59

31.22 28.99 26.61
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Table 2 Comparison between improved differential method and optical extremum method
Improved differential method Optical extremum method
Monitoring object Optical thickness of thin films Optical thickness of thin films
Stability of coating process o )
Source of error . . Extreme point interpretation of random error
near stopping point
Error elimination ) o ) ) o
Linear fitting operation Reducing sensitivity of membrane system
method
Parked point reading Precise stop plating Random error
thickness broadband monitoring [D]. Xi' an: Xi’ an
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