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Study on wide spectrum characteristics of TiO, film with ellipsometry
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Abstract: In order to obtain optical constants of TiO, thin film, single-layer TiO, film deposited on K9 glass with an optical
automatic vacuum coating machine was measured and analyzed with a SE850 broadband ellipsometer produced by SENTECH,
Germany, and the optical constant curve and thickness of TiO, thin film in 300nm ~2500nm spectrum were obtained. Based on
the film characteristics and film forming characteristics of TiO, film, taking the influence of the intermix layer and rough surface
layer into account, models were set up with Cauchy index model and Tauc-Lorentz model and the measurement data were analyzed

and compared. The smallest mean square error of 0. 5544 was obtained with a so called model of “substrate/Tauc-Lorentz model/
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rough surface layer”.

The measured TiO, thickness was closest to calculation value of TFCalc software. The results have certain

reference value for the design and preparation of TiO, thin multilayer film.
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Table 1  Three kinds of physical models for TiO, film
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Fig. 1 Measured and fitted results of ¥ and A of model |
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Fig.2 Measured and fitted results of ¥ and A of model [V
FERL LIV /) Lk -, 25 T3 K9 3 35 58T 5L i i
FELRE B 25t TiO, JHERSEAE DR i vy A S-S IS AL
i1 J2 (Z5 235 50% 1) K9 B3 50% 1) Tio, whifi) , 78
FECHN TiO, JERSEIR] 5] A2, P R 5% 1 Ay
53 IR IE ATV G TG Eyge = 1. 0151, Al

TSIV I E s HH HE 22 S AN IRAR K, 3R B 5 E iR 5
T 2 [ PR AR SRR 25 BRAR /N, Ol 1 /NS 4045 i sy 56
BN AFEAE R T2

Oh T AR B RS R PR RO /N E g {EL
4 TL AU INE] 4 B 1) Lorentz i 3 i 1 (E A
TIVD) A5 19 E s J8/NEY 0. 5544 N 3 T IR 2,
VR A AU 2R S SR AT T 2B 2 AREIE T,
GILREEEARCATIBETE N R ikl N bk o o U
MNo

204 a
151 fitted
§ 10 eastired
54
07 3 3 3
energy/eV
b
300 fitted
measured "
~ 200
=]
100
0
1 2 3 4

energy/eV
Fig.3 Measured and fitted results of ¥ and A of model VI
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Fig.4 Calculated refractive index
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Table 2 Fitted results of different models

thickness refractive index extinction coefficient

Evse /nm at 632. 8nm at 632. 8nm
model | 8.7174 122.31 2.3593 0.02178
model I 6.3380 120.91 2.3621 0.01525
model Il 3.9985 123.22 2.3696 0
model IV 1.0295 121.89 2.3806 0
model V 1.0151 122.38 2.3806 0
model VI 0.5544 120.97 2.3944 0.00694
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