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M onitor ing stability of optical thin-film deposition tester

XU Shi-jun®?, REN Xiao-ling®
(1 Deparment & M athenatics & Physics, X i’an Technological U niversity, X i’an 710032, China;
2 School o Science, X i’an Jiaotong U niversity, X i'an 710049, China; 3 School o Camputer,
X i'an Polytechnic U niversity, X i’an 710048, China)

Abstract: For optical thin-film deposition tester, the stabilitiy in monitoring thin-film thickness affects the accep tance rate of
films and is mportant to enpirical control, film seriesmodification and development of intelligent deposition systen. By the
tester, a seriesof the expermentsof monitoring thin-film thicknessw ere done to four ortsof filmswith a set of evaluation
systans set up to obtain stability indexes of the teser. Integrating the modified variance analysis, uncertainty analysis,
standard deviation and relative deviation w ith linear regression analysis, the stability in monitoring thin-film thickness are
evaluated w ith six indexes show ing different requiraments In addition, the control precision of thin-film thickness and
variation of characteristic wavelength are analyzed The expermental results show ed that the evaluation system designed is
very reasonable but the stability in monitoring multi-layer film is comparatively mprecise than mono-layer film. The film
material often greatly influences the stability. The standard deviation of monitoring precision that controls the monitoring
thin-film thickness is equal to or less than Q 45%. The number of film layers has no obvious effect on the monitoring
precision and, usually, themonitoring precision of multi-layer film is higher than fev layer film, ie , an intermmediate layer
effect is found A Il the deviationsof characteristicw avelength are estimated via linear regression analysis in actual thin-film
deposition
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Table 2 Camparison of monitor ing stability tomultifar iousfilm series
A B C D
791> Fooi(9 10)= 4 94|63 33> Foou(7,8)= 6 18|26 55> Fo (6, 7)= 7 19/47 79> Fo (6, 7)= 7 19
Sa Q 087% Q_178% Q_390% Q 622%
U Q_088% Q_179% Q_390% Q_623%
S Q 125% Q_450% Q_260% Q 124%
D 1 385% 4 580% 1 210% 1 101%
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