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Study on the Preparation Method for Ideal Steps in Thin Films
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ABSTRACT : Objective  To study the impact of the morphology of steps on the level meter measurement, and to ac-
curately test the thickness of the films. Methods The problems in the preparation of steps were analyzed, the med-
dle line strip mask was designed based on these problems, and the new mask was used to prepare steps on different
substrates,, and then the thickness of the films was measured by level meter. Results  The steps near the meddle line
of thin films had steep slope, and the upper and lower surfaces were clear. The thickness of the films prepared on the
polished Mo substrate had good reproducibility; the films on single crystal silicon substrate had large surface rough-
ness ; the upper and lower surfaces of the steps of films prepared on quartz substrates were the smoothest. Conclusion

The use of new mask can help to prepare the ideal steps on quartz substrates for relatively accurate test of the film

thickness.
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Fig. 1 Schematic diagram of the mask ring
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Fig. 2 Simple image of the step edges
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Fig. 3 Substrate line roughness of polished Mo
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Fig. 4 Steps of Ti-coated film on polished Mo substrate
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Fig. 5 SEM image and stepped topography of
the film prepared by PLD
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Tab.1 Thermal expansion coefficient of

the substrate and the layer material
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Fig. 6 Mask with new structure
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Fig. 8 Surface line roughness of the three substrate
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Tab. 2 Surface line roughness of substrates nm
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Tab. 3 Line roughness of different substrates
before and after coating
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Fig. 9 Steps of films prepared on different substrates
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Fig. 10 Ideal steps prepared on quartz substrates
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Fig. 11 Thickness measurement of ideal step
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Tab.4 Thickness of film on different substrate
Mo #H & VaE XN fEA I
W5 BE/um BE/pam BKEZE% | S5 EE/um BE/pm BKEZE/% | w5 BE/pm
101 1.80 104 1.62 108 1.68
102 1.81 1.80 0.47 105 1.72 1.68 3.30
103 1.80 106 1.70
301 7.02 304 7.06 308 7.03
302 7.07 7.05 0.39 305 6.99 7.06 1.21
303 7.05 306 7.15
501 10. 81 504 10.38 508 iy
502 10.70 10. 84 1.29 505 iy
503 11.00 506 il
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