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Effect of heat treatment temperatureon the luminescence

properties of terbium-doped tin-oxide thin films
PIAO Hongjing » XU Lingbo, CUI Can
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: For terbium ion (Th*") doped tin oxide (SnQ,) films, high temperature heat treatment
required to activate Th*" ions. It is of great significance to systematically study the effect of heat treatment
temperature on the luminescence properties of Th®" doped SnO; (SnO, : Tbh) thin films. With tin dichloride
dihydrate and terbium ( ][l ) chloride hexahydrate as precursors, terbium-doped tin-oxide thin films were
prepared by sol-gel method. The morphology, structure and luminescence properties of the film samples
were characterized and analyzed using X-ray diffraction ( XRD), Scanning electron microscopy (SEM) ,
Ultraviolet visible absorption spectroscopy ( UV-Vis) and Photoluminescence spectroscopy (PL). The
results showed that with the rising of heat treatment temperature, the crystallinity of tin oxide films was
enhanced and the grain size increased significantly; due to the sensitization of terbium ion (Th*") in SnO,,
Tb*" ion exhibited the optical luminescence properties when heat-treated at 1100 °C ; the improvement of
the luminescent intensity of terbium ion ( Th®') was mainly attributed to the enhancement of its optical
activity and the sensitization of SnO,. The result is expected to lay a foundation for the application of SnQ, :
Tb thin films in luminescent devices.
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