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Fig. 1 Schematic diagram of IR automatic ellipsometer
LS—8iC light source; My—spherical mirror, F—filter wheel, P; P, and
Py—wire grid polarizers; S—sample; Iy—Ilens; D—bolometer detector
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Fig. 2 Noise factors U and V vs azimuth Fig. 3 Noise factors U and V vs elliptio
of analyzer p; at =15.65°, 4=106.87°, parameter iy at 4=160°, p3=ps=35°
p1=35°
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Table 1 The minimum noise factors for ZnS layers with different film
thicknesses and their eorresponding ineident angle &;,,,

& (nm) 810m(°) () 2 | Tatn | Vam p1(*) ps(®)
10.0 59.37 0.68 94,56 £27.3 446.5 25 25
50.0 59.00 3.47 111.54 174.1 833.2 30 25

100.0 58.83 6.64 119.82 102.3 336.7 40 25
200.0 61.14 g.34 118.88 52.0 130.9 35 35
600.0 70.64 0.43 86.88 287.9 1625 155 25

* B 4 45 A=5um, 43T 8y =0.05, 84=0.25°,
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Table 2 The minimum noise factors at incident angle 6.,
with a ten degree departure

d(nm) 61091 (°) ¥(*) 4% Umin Vnin 7(°) 23(*)
10.0 69 .37 15.48 2.32 36.8 1924 150 25
50.0 69.00 14,67 12.05 37.0 398.4 145 25

100.0 68.83 13.78 24.16 36.4 205.2 140 25
200.0 71.14 14.54 34.00 25.1 94.6 135 25
600.0 80.64 20.94 1.49 7.9 506.5 150 35

m, kB &S R

RIFEREEE A=Dbum 317, BEWE THF PbTe ZnS Fl ZnSe i i n
do FATR AT E DRRE S A, HVE R PR AR B 5 5 1 2 YO 4 Ul B BG IRIR — AR FE L
AR TR B, FRILRE, HRAERE R EEEN RSN, T2 UR
BEMRT 0.5%, ¢ WPHREN 2nm 246 (RRTRMPETR) . £3 HMTHAHRIH
An BB 45 R

*3 RAMUBZERXTH"
Table 3 Typical experimental results of PhTe and ZnS layers at

A=5um, 6;=60°and pi—=p;=33.6°

LERE R v(®) ac%) g d(nm) 3y () 84(%) 3ny éd (nm)

4% PbTe 38.07 —167.28 5.66 19.0 0.038 6.0g 0.01 0.5
2% ZnS 14.61 159.11 2,24 426.8 0.09 0.19 0.006 2.9

* WREH A=5um 6;=00°,p;=33.6,ps=33.6°, PbTo LR Si, Zn8 BMERRE Al:Os,
WM BHIRESH ne d ML RERF 64, FIAIMREHBRAXTHEHBHITR
WE, IITH 4, LR 3 ME 4, ARMBRANLEENAN,
A T AL B B R K A B A IR, FEBUR DY ER B0 Bk
TR,
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Table 4 Calculated results of PbTe and ZnS8 layers

BB AR 5y (*) 34(%) Ong bd (nm)
4% PbTe 0.02 0.08 0.011 0.3
2% 7nS 0.05 0.29 0.003 2.9
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A STUDY OF OPTIMUM SETTING IN IR AUTOMATIC
ELLIPSOMETER OPERATION

Zhang Keqi, Yan Yixun (Yen Yihsun)
(Shanghai Institute of Technical Physics, Academia Sinica)

ABSTRACT

The precision of a broadband IR automatic ellipsometer is primarily limited by
the noise of deteotor. In this paper the dependence of the precision of coating
parameters (n,, d) to be measured on the setting in operafion, such as azimuth of
polarizer and analyzer (pi, ps), incident angle (#;), is analysed. A method for
searching optimum setting is presented. A comparison between measured and calculated
results is performed.
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