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Development of a compact spectral thickness measurement instrument for thin film

LIU Jiamin, TAO Ze, ZHANG Chuanwei, LIU Shiyuan
(State Laboratory of Digital Manufacturing Equipment and Technology, Huazhong University of Science and Technology, Wuhan
430074, China)

Abstract: In order to develop a compact instrument to measure the thickness of isotropic uniform thin films, applying a
common normal incident path and thin-film interference principle, the film thickness was calculated inversely by fitting the
measured reflectance spectrum with nonlinear optimization algorithm. The relative error between the thickness of a SiO,/Si thin
film measured by the proposed instrument and that measured by the commercial ellipsometer was less than 0.5% , and the time
for a single measurement was about 70ms. Experimental results show that the proposed instrument has advantages of insensitivity
to measuring distance, concise light path, compact structure and excellent repeatability. The study has great significance for
online measurement of thin film thickness.
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Fig. 1 Reflection model of thin film
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Fig.2 Flow chart of data processing of a compact spectral thickness meas-

urement instrument for thin film
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Fig.3 Schematic diagram and prototype system of a compact spectral thick-

ness measurement instrument for thin film
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Table 1  Parameter information of optical elements

components and its model specification

light source DH20000BAL
beam splitter BSC01204

wavelength: 210nm ~ 1700nm
cube side length: 20mm

collimator CaF2 focal length: 25mm ;diameter; 12. 7mm

converging lens CaF2 focal length: 25mm ;diameter: 12. 7mm
detecting bands; 380nm ~750nm

600mm UV

micro spectrometer C10988MA
optical fiber QP600-1-SR
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Fig.4  Comparison of theoretical absolute reflectivity of 110nm reference

sample
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Table 2 10 measurements by compact instrument for thin film thickness AiEjiDﬂ %*ﬂigo Iﬁ]ﬁj‘ i?‘%ﬂ}%?lj]ﬂ %f%@?ﬁﬁ E/(J '/‘%7%%
measurement AR £ B B AN SRR S A L, RS S BAE Ze Ao T
serial numbers of measurement 1 2 3 4 5

343.0 343.1 343.2 343.1 343.3

thickness/nm

serial numbers of measurement 6 7 8 9 10

343.2 343.4 343.3 343.2 343.3

thickness/nm
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Fig.5 Fitting result of single measurement
Table 3 ~ Measurements under the condition of spectrograph with the same

integration time

serial numbers of measurement 1 2 3 4 5

343.3 343.3 343.3 343.3 343.3

thickness/nm
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