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Microstructure Surface Topography Measurement Based on
Color Images of White Light Interferometry

Guo Tong Li Feng Ni Lianfeng Chen Jinping Fu Xing Hu Xiaotang
(State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University,

Tiangjin 300072, China)

Abstract Microstructure surface topography is a key aspect of micro-nano measuring research for it has an obvious
influence on the performance and quality of micro-nano devices. White light interferometry is a common method of
testing surface profiling. A color CCD camera, rather than a black-and-white CCD camera, is utilized to acquire white
light interference images, which contain information of RGB channels. Based on acquired color interference images,
wavelet transform method is employed to calculate phase value of corresponding channel in each scanning position.
Then zero-optical-path-difference positions are accurately determined via a constructed evaluation function and least
square method. Surface topography is eventually obtained via linear relationship between the relative height and the
zero-optical-path-difference position. The proposed method is verified by simulation and experiment of measuring
standard step provided by VLSI Standards Incorporated.
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Fig. 1 Schematic of white light interferometry system
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Fig.2 Schematic of the deviation between sampling
maximum intensity position and actual zero

optical-path-difference position
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Table 1 Simulation parameters of channels RGB

Channel I, Yo Ae/nm l./nm
R 120 0.8 620 750
G 120 0.8 540 750
B 120 0.8 470 750
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Fig. 4 Simulation results of steps with different height values in ideal condition. (a) Topography of steps;

(b) cross-section view of steps; (c¢) absolute error values of simulation
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Fig. 5 Simulation results of steps with different height values in crosstalk condition. (a) Topography of steps;

(b) cross-section view of steps; (c) absolute error values of simulation
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Fig. 6 Intensity distributions of a certain pixel (p,q) in channels R, G, B. (a) Intensity distribution in channel R;

(b) intensity distribution in channel G; (c¢) intensity distribution in channel B
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Fig. 7 Phase of a certain pixel (p,q) in channels R, G, B and corrcspondmg evaluation function F in the vicinity of

zero-OPD position. (a) Phase value of channels R, G, B in a certain pixel; (b) evaluation function F
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Fig. 8 (a) Topography of measured step; (b) cross-section view of measured step
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Table 2 Measuring results of standard step height value

Measuring Step height || Measuring Step height
times value /nm times value /nm
1 453. 46 6 453. 44
2 452. 54 7 453. 18
3 453. 35 8 456. 10
4 453.73 9 453. 20
5 452,06 10 453.58
Mean value /nm 453. 46
RMS /nm 1.06
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Fig. 9 Topography of micro resonator
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