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Abstract

Fourier transform is used to analyze the grazing incidence X-ray reflectivity curve of nanometer

multilayer structures. The influences of preparing and measuring conditions on measuring results of multilayer

structure parameters are simulated and the applicability and accuracy of Fourier transform is verified. The results

show that the Fourier transform is more intelligible and quicker than traditional curve fitting method. The Fourier

transform can exactly determine complex multilayer structure parameters without any subjective layer-structure

model, which is a powerful analysis method for characterization of multilayer structures.
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Fig. 1 Normalized ACF of the FFT of X-ray

grazing-incidence reflectivity curve
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Table 1 Comparison of layer thickness from FFT with theoretical thickness

Structure Theory /nm FFT /nm Structure Theory /nm FFT /nm
Mo layer 5 5.01 2 periods 30 30.01
Si layer 10 10.0 4 periods+ Mo 65 64.99
A period 15 15.01 4 periods—+Si 70 69. 95
A period+ Mo 20 20.02 Overall 75 75.09
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Fig. 2 X-ray grazing-incidence reflectivity curve (a) and normalized ACF curves

(b) at different angular resolutions
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Fig. 3 X-ray grazing-incidence reflectivity curve (a) and their normalized ACF curves (b)at different angular steps
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Material n B
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Fig. 4 Reflectivity curves of Mo/Si multilayers including 1 nm B,C, SiC and V interlayer (a)

and normalized ACF curves (b)
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Peak position /nm Structure Peak position /nm Structure
3.37 SiC 456. 32 period X 28
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16. 47 period 472.70 period X 29
19. 86 period + SiC 475. 84 period X 29+ SiC
22.01 period +SiC+ interlayer 480. 94 period X 29 + Mg
24.76 period +Mg 485,53 period X 29 + Mg+ interlayer X 2
27.07 period + Mg+ interlayer 489. 01 period X 30
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