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1. Introduction  Even with the commercial success of using OLED in IT applications in particular the

use in devices such as smart phones and tablets, the short lifetime of OLED remains an technical issue

that needs to be improved. The degradation caused by UV is one of the problems which have to be solved

to improve the lifetime of OLED[1]. In this study, SiO2-TiO2 multilayer films having different number of

layers(10,14,18 layers) were deposited on glass by RF magnetron sputtering, and the effect of the number

of layers on the UV-shielding property were investigated. The architectures of the multilayer films were

simulated using an ‘Essential Macleod’ software and the transmittance measured from the multilayer

were compared with the values calculated by the software. The difference between the measured and

calculated values will be presented and discussed.

2. Experimental Based on the simulated results, multilayer films with different number of layers were

fabricated by RF magnetron sputtering. The transmittance of the films were measured using a UV/VIS

spectrophotometer. Focused Ion Beam (FIB) and X-ray reflectivity (XRR) measurements were used to

evaluate the thickness of each layer and the total thickness of the films. Surface morphology and roughness

of the films were examined by atomic force microscopy (AFM).

3. Results and Discussion  Large variations in the transmittance between the measured and calculated films

was seen. The variation between the values was larger as the number of layers increase: Image 1. The large

variations of the transmittance were caused by the discrepancy of thickness of each layer. The interface

mixing effect and the scattering effect at rough interfaces of the layers were also some of the factors that

caused the variations of the transmittance of the films.

Image 1. Transmittance curves of deposited films ; 10, 14, 18 layers. 

4. Conclusions  In this study, alternating stack multilayer films consisted of 10, 14, 18 layers were designed

by a commercial software and deposited on glass by RF reactive magnetron sputtering technique to

investigate the UV-shielding property of each films. Variation of the UV-shielding properties between the

measured and calculated films was more evident as the number of layers increased. Precise control of the

thickness of each layer is important to obtain the proper optimized optical properties of film.
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