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ABSTRACT

The red CaTiO4:Pr phosphor powders and films were fabricated by a sol-gel process and the dependence of crystalline phase change
and luminescent properties on the heat treatment condition and amount of Pr added were studied. The CaTiO;:Pr powders prepared were
size of 30 ~ 60 nm which were agglomerated to the large size of 0.3 ~ 0.5 um particles. The CaTiO;:Pr film deposited on the borosilicate
glass substrates by 3 times spin coating at 4000 rpm and heattreating were 1.2 um thick. The CaTiO4:Pr powder heat treated below
600°C was amorphous whereas the crystalline perovskite phase start forming above 600°C. As the heattreatmnet temperature increases
to 900°C, the well-developed crystalline perovskite CaTiQ; was occurred. In the case of CaTiO; film, the crystalline perovskite phase
was well grown at 800°C which is much lower as 300 ~400°C compared to conventional powder process. For the CaTiQ5:Pr phosphors
with 0.2 mol% Pr contents, the maximum photolaminescence (PL) was shown at heat treatment temperature of 900°C for powders, but
at 800°C for films. The CaTiO,:Pr phosphor film prepared showed a sharp and narrow red cathodoluminescence (CL) emission spectrum
at 6000 A, so the film is proved to be applied as a red phosphor in field emission display (FED).
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Fig. 1. Flow chart for preparing red CaTiO;:Pr luminescent
powder and film by sol-gel process.
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Fig. 2. DT/TGA curves of CaTiOs:Pr gel powders by sol-gel
Process.
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Fig. 3. XRD patterns of CaTiO3:Pr phosphors; (a) powders sintered at various temperatures, (b) films of gelled and sintered at 800°C/

1 hr.
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Fig. 4. Scanning clectron micrographs of 0.2 mol% Pr-con-
tained CaTiO:Pr powders heated at 900°C for 1 hr.
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Fig. 6. PL spcctra of CaTiO5:Pr powder with various Pr contents.
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Fig. 5. Scanning electron micrographs of surface (a) and fracture surface (b) of 0.2 mol% Pr contained CaTiO4:Pr films heated at

800°C for 1 hr.
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Fig. 7. PL spectra of CaTiO5:Pr films.
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Fig. 8. CL spectrum of CaTiO4:Pr film coated on borosilicate
glass.
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Fig. 9. Brightness of CaTiO3:Pr film with various applied
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