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Measurement of Profile Parameters of Holographic Photoresist Grating Mask

Made on Top of Chrome Stack in Spectroscopic Way

CHEN Gang, WU Jian-hong, CHEN Xin-rong, LIU Quan

(Institute of Information Optical Engineering s Suzhou University, Suzhou, Jiangsu 215006, China)

Abstract In order to detect the profile of holographic photoresist grating mask made on top of chrome stack,
rigorous coupled wave theory (RCWT) was applied to analyze the relationship between zero order reflected spectrum
and the profile of grating mask. Zero order reflected spectra range from 400 nm to 700 nm at the incident angle of
60° were measured in experiment. The standard deviation of differences between experimental curve and theoretic
curve of different profiles is calculated for matching,and the duty cycle and groove depth were obtained by the best
fitted theoretic spectra corresponding to minimum standard deviation. Results achieved in this way which is a quick
in matching and high in error tolerance, agree very well with scanning electron microscope (SEM) pictures. The

method is qualified for measurement of groove depth and duty cycle simultaneously for the rectangle-shaped or

similar profile of holographic grating mask.
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Table 1 Data collected
Sample  Groove depth /um Duty cycle /% Std
Matching 0. 34 17
0.0187
SEM 0.34 19
Matching 0. 30 20
2 0.0329
SEM 0. 30 21
Matching 0.42 21
3 0.0234
SEM 0.41 23
Matching 0.42 25
4 0. 0491
SEM 0.41 25
Matching 0.36 17
5 0. 0405
SEM 0. 36 18
Matching 0.42 31
6 0.0474
SEM 0.42 36
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