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Optical characteristics of TiO, /Al, O, thin films
and their atomic layer depositions
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( Chengdu Fine Optical Engineering Research Center ,Chengdu 610041, China)

Abstract: Atomic Layer Deposition (ALD) was used to deposit TiO,/Al, O, films at 110 °C and 280 °C on
quartz and BK7 substrates in this paper. The microstructures of thin films were investigated by an X-ray duf-
fractineter, and the Laser Induced Damage Threshold ( LIDT) of samples was measured on a measuring table
by a damage test system. Then, the damaged morphologies of the samples were investigated by an Atomic
Force Microscope( AFM) and a Nomarski optical microscope, respectively. The results indicate that the films
deposited by ALD show better uniformity and transmission, and its uniformity is better than 99% for a @50
mm sample and transmission is more than 99. 8% at 1 064 nm. Furthermore, the LIDTs of the TiO,/Al, O,
films are (6.73 £0.47) J/cm” and (6.5 +0.46) J/cm” at 110 °C on quartz and BK7 substrates, respective-
ly, which is notably better than that at 280 C.
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Tab.2 Thickness of films deposited by ALD

Actual thickness Non-uniformity

Thin film Target thickness

Maximal Minimum Result Max/Min - 1 Result/Target
110 °C AL O, 224.06 nm 224.22 nm 223.48 nm 223.48 nm 0.33% 0.26%
110 °C TiO, 43.66 nm 44.21 nm 43.86 nm 43.99 nm 0.79% 0.75%
280 C ALO, 220.29 nm 221.66 nm 220.79 nm 220.79 nm 0.39% 0.23%
280 C TiO, 43.56 nm 43.43 nm 43.20 nm 43.20 nm 0.53% 0.99%
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