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Calculation of Interfacial Roughness of Multilayers
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Abstract

This paper gives a simple formula for calculating the roughness of multilayer by using the small angle X-ray diffraction

curves of the samples. The differences of the calculated values of roughness from the formula for the different pairs of peaks of a

diffraction curve of the sample or different samples are very littleE-but these differences from B. Abples’ formula are considerably

large. The calculated results are also in good conformity with the measured values reported.
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Table 1 Designed and measured structure parameters of Mo/Si and Si/Sb multilayers
Samples Period thickness Thickness of absorbing Thickness of spacer
No. Name Designed Measured Designed Measured Designed Measured
17 a£0 Mo/Si 16.0 16.35 4.5 3.989 11.5 12.362
17H£0 Mo/Si 11.0 10.51 3 2.854 8.0 7.656
27 af0 Si/Sh 11.0 11.035 3 3.38 8 7.656
27bE0 Si/Sh 12.0 11.963 3.4 3.28 8.6 8.7
+12 0A2» [-1«EWYEEE2» T-AaTupAticAz” 0209E
Table 2 Different results of calculating roughness by using two formulas
Peak1/peak2 Peak1/peak3 Peak2/peak3 Error,;_
. Our formula 0.93 1.14 1.19 0.260
Mo/Si £ a£0
B. Abples 0.89 0.87 0.667 0.223
. Our formula 1.13 1.08 0.95 0.180
Mo/Si £ bE0
B. Abples 1.134 0.83 0.57 0.564
Roughness
. Our formula 1.25 1.27 1.29 0.040
Sh/Si 27 af0
B. Abples 1.147 0.933 0.7743 0.372
B Our formula 1.17 1.19 1.21 0.040
Sh/Si 27 bE0
B. Abples 1.098 0.8993 0.7996 0.298
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£” a£Geriodic number 20 . 5Eperiodic thickness 16.35 nmf h£Geriodic number 20. 5E-periodic thickness 10.51 nm

%1 Mo/Si Ta2aAcpAbjuC X EATRNUEATY:
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Fig.1 Small angle X-ray diffraction curve of Mo/Si multilayer
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£7 afGeriodic number 20. 5E-periodic thickness 11.035 nm8 bE£Geriodic number 20.5Eperiodic thickness 11.963 nm
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Fig.2 Small angle X-ray diffraction curve of Si/Sb multilayer
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