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Preparation and Characterization of Ti : (Er+Yb) co-doped LiNbOs thin films
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Ti:(Er +Yb) co-doped LiNbOs (LN) films on z-cut congruent LiNbO3 (CLN) wafer substrates were
prepared using a sol-gel method from solutions containing LN precursor, polyvinyl alcohol (PVA),
1.5 mol% Ti#* and various concentrations of [Ex3* + Yb3*]. Ti :(Er + Yb) co-doped LiNbOs (LN) bulk
samples were made using LN precursor power containing 1.5 mol% Ti* and various
concentrations of [Exr3* + Yb3*]. The crystalline structure and surface morphologies of films and
bulk samples were measured using X-ray diffraction and SEM. It was made clear that bulk
samples were polycrystal and films were (006) oriented LN epitaxial layers. Photoluminescence
(PL) spectra of the bulk samples and the thin films were measured, and two emission peaks due
to Er3 ions were observed at 550 nm and 560 nm. PL intensity of bulk samples and thin films
increased with the increase of Er3* ion concentration in the samples. When bulk samples were
irradiated with an infrared laser A=980 nm), green upconversion luminescence was observed.
The intensity of upconversion luminescence increased with the increase of [Er®+Yb3‘]
concentration.
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Fig.1 Preparation procedure of Ti:(Er+Yh)
co-doped LiNbO; precursor solution
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Fig.2 XRD pattern of 1.5 mol% Ti : 1.0 mol% (Er + Yb) co-doped
LiNbO, bulk sample
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Fig.3 PL spectra of 1.5 mol% Ti : 1.0 mol% (Er + Yb) co-doped

LiNbO; bulk sample
He - Cd laser (325nm) at 15K
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Fig4 UC emission photograph of Ti:(Er+Yb) co-doped LN bulk samples
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Fig.5 X-ray diffraction patterns of
Ti:(Ert+YDb) co-doped LN films
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Fig. 6 Photographs and SEM photographs
of Ti:(Er+Yb) co-doped LN films
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Fig.7 Transmission spectra of
Ti:(ErtYDb) co-doped LN films
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Fig.8 PL spectra of Ti:(Er+Yb)
co-doped LN films
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