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Infiltrating Control of SiO,/ZrO, Sol-Gel Films by Ammonia Treatment
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Abstract: The two-layer SiO,/ZrO, thin films were deposited on K9 glass by sol-gel dip-
coating method. The colloidal suspensions of ZrO, and SiO, were prepared using
Zr(OPr), and TEOS as materials, respectively. For sample 1, the ZrO, film was direct-
ly deposited on the pre-deposited SiO, film. For sample 2, the ZrO, film was deposited
on the pre-deposited and ammonia-treated SiO, film. Analysis results indicate that the
simulated ¢-A and A-A curves are perfectly consistent with the experimental curves. The
results show that the thickness of infiltrated layer of sample 2 is reduced by 45 nm by
ammonia treatment compared with smaple 1. The laser-induced damage threshold
(LIDT) of the two kinds of films were measured. The LIDT of samples 1 and 2 are 14. 8
and 15. 03 J/cm?, respectively. The damage morphologies are mainly ablation according

to optical microscopy.
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Fig.1 AFM image of surface morphology
of single-layer SiO,
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Fig. 2 AFM image of surface morphology
of single-layer ZrO,
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Fig. 3 Three-layer Cauchy model for SiO, /ZrO,
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Fig. 4 Experimental and simulated curves of ellipsometric parameters for samples 1 and 2
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Fig. 5 Chemical structure change

of SiO, film under ammonia catalysis

1 3ENMEARANSEEEE HESHEHXLRH
Table 1 Thickness, refractive index and extinction

coefficient of each layer of three-layer Cauchy model

FE i d/nm n k
Begh 1 71O 175. 36 1.590 1 0.000 3
BiER 110. 04 1.452 3 0.000 2
SiO, 13.78 1.149 4 0.005 1
FESh 2 ZrO, 174. 90 1.588 3 0
Bk 65.07 1.453 9 0.001 6
SiO, 60.13 1.150 4 0.000 4
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Fig. 6 Damage morphology

of samples 1 (a) and 2 (b)
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