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Sensitivity analysis of ellipsometric parameters in
ellipsometric spectral measurement
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Abstract: Based on a brief introduction of the basic principle of ellipsometry and some
derivations, the sensitivity of ellipsometric parameters with respect to film parameters and the
influence of incident angle on the ellipsometric parameters were discussed, and its simulation
analysis was made. It shows that the sensitivity of ellipsometric parameter Delta to the film
optical constants and film thickness is apparently higher than another ellipsometric parameter
Psi, and the measurement accuracy of ellipsometric parameter Delta directly affects the fitting
accuracy of film optical constants and film thickness in the ellipsometric data processing. A
method is provided to improve the measurement accuracy of Delta by choosing the incident angle
close to the Pseudo-Brewster angle.

Key words: optical film; ellipsometry; optical constant; sensitivity analysis

[1]
)

:2008-05-17; :2008-07-11
(1968—), . s s , o
E-mail; hyun101@sina. com



2009,30(1) , *+ 85«
0<<A<2m,
[2]9 b b ~
10 (3) p:p(N29d)7 ‘p.:g/
o 1 ’ (N29d>v A:A(N29d)o .
N d d Ngc
. N, .9
901y Nz’ d?
@5 N p
S ° ’
1 2 : ’
1
B
J [3]
X2 1 Friil 5a .
o \/\/\/ d 2.1
: s " e -
i o | i ’
' 1. 0, 70°,
Cauchy :
n (M) =2. 067 1_‘_O. 01/152 308+O. 002;{4018 3
1 pm, k=0, Cauchy
Fig. 1 Reflection and refraction of light on single layer
, na(D=1.447 3+ 2005 BT
Rp:\Rp\exp(iAp) (D 2.166 3X10°°
4
R.=|R.|exp(A) (2) A
Ryl IR p s pm
; Ap As P . (500 nm.
s 900 nm), 50 nm~100 nm
p S ’ ’
. 2 2 o
: 2
)
Vexp(A)=p= %
tan Yexp (1 —p—Rs— l000 =~ -
IR, B 00 375 0 s
Rexplica,—a)] (3) om 30500 g ¥
(3) s

. 0<<¥<w/2,

2 v A
Fig. 2 Variation of ellipsometric parameters

¥ and A with layer thickness



layer thickness while extinction coefficient k = 0
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