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Application of adaptive genetic simulated annealing algorithm in
ellipsometric measurement of thin films

WANG Hong-cui, JING Xi-li,LIU Ying-jie, MA Yi-heng, WANG Quan-zhi, XING Xiao-ning
(College of Sciences, Yanshan University , Qinhuangdao 066004 , China)

Abstract : The essence of simulated annealing algorithm is getting away from the local optimum and converging to the
global optimum,so the method is introduced into genetic algorithms. Combining simulated annealing and genetic algo-
rithm together,a new algorithm called adaptive genetic simulated annealing algorithm is formed and is introduced in
order to solve inverse problem related to ellipsometric measurement of thin films. The hybrid algorithm combines two
powers : global optimization and local search. What is more ,in order to check the feasibility and efficiency of the algo-
rithm in ellipsometric measurement of thin films, numerical simulation is done in this paper. The results obtained may
be a good example to demonstrate the feasibility and efficiency of the approach to solve more complex inverse problems
in ellipsometry.
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Fig. 1 beam path of single-layer film
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Fig.2 flow chart of adaptive genetic simulated annealing algorithm
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Fig.3 ellipsometric parameters of single-layer film as a function of wavelength
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Tab. 1

film parameters by adaptive genetic simulated

the result of computation of single-layer

annealing algorithm , genetic algorithm , simulated

annealing algorithm

B e | BHILR | ARSC | ARSCHERY
M| B | KB | BR | ORIEREH

AU 134 187 85 121
n 2.625 | 2.6750 | 2.6260 | 2.6260 2.6260
d/nm | 417 |417.2530 |416.8130 [416.9222 | 417.2110
k 0.015 | 0.0156 | 0.0153 | 0.0152 0.0153
< 0.9530 | 1.0000 | 1.0000 1.0000
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Fig.4 ellipsometric parameters of multi-layer film as a function of wavelenth
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Tab. 2

film parameters by adaptive genetic simulated

the result of computation of multi-layer

annealing algorithm , genetic algorithm , simulated

annealing algorithm

BERISH | mifR ik | BEER k| ASCEL
R EL 353 486 249

n, 1.90 1.8723 1.8851 1.9119
d,/nm 226 216.3428 | 1.8851 1.9119
k, 0.0035 0.0037 0.0035 0.0035

n, 1.98 1.9303 1.9881 1.9764
d,/nm 161 168.9951 | 159.9435 | 160.6173
ky 0.0012 0.0011 0.0012 0.0012

% 1.1333 0.9653 1.0028
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