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Electrochemical synthesis of YAG phosphor thin-film on sapphire
substrate

Abstract

A novel method of electrolytic Y;Al;0;, (YAG:X, X=Ce, Eu, Tb) phosphor
thin-film coating on sapphire was investigated in yttrium, aluminum, cerium,
europium and terbium nitrate solution. By means of X-ray diffraction (XRD),
scanning electronic microscopy (SEM) observation, and cathodic polarization tests,
the most efficient potential of deposition was found in the region between -1.2
V~-1.5 V. The YAG phosphor thin-film was successfully synthesized by the
cathodic deposits were heat-treated at 1200 °‘C for 4 hours. The excitation
photoluminescence (PL) spectra of Ce’” in YAG  consists of a strong maximum at
about A =520~530 nm that show yellow emission peak, and a red emission was
observed at about A =595~700 nm by additional Eu’". The excitation PL spectra
monitored in A =480~500 nm with the amount of Tb>" and that show green
emission peak. The fabrication of YAG phosphor thin-film will be useful to improve

the emission intensity of the white LEDs in the future.
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