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Abstract

The thin film phosphors of SrTi€X0.004 mol Pr, 0.02 mol Ga) have been prepared by chemical solution deposition (CSD) method on
the SiQ/Si, alumina, and quartz substrates. The phase formation and photoluminescence (PL) property of thin films with crystallization
temperature have been characterized by FE-SEM, XRD, and spectrophotometer. ThegST)ighase was formed from 600 regardless
of the type of substrate. The emission peak (611 nm) and excitation peak (370 nm) from the thin films were similar to those of the powder
sample prepared by solid-state reaction. The,f80substrate produced the strongest emission and excitation spectra.
© 2004 Elsevier Ltd and Techna Group S.r.I. All rights reserved.
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1. Introduction 2. Experimental

Luminescent thin films have been drawn interest due to The precursor solution has been prepared by DNF so-
their potential applications in flat panel displays and LED Iution Co. as followings. High purity praseodymium(lll)
phosphorg1-3]. The oxide perovskite SrTi)(ST) is ex- acetate hydrate [(C4#€O;)3PrxH20, 99.9%], gallium(lll)
pected to be chemically stable and a good candidate foracetylacetonate ([C4OCH=-C(O-)CHs]3Ga, 99.99%) and
optical host materials. Several studies already have been restrontium(ll) acetate [(CECO,)2Sr, 99.995%)] were used
ported on the luminescence of*Prdoped SrTiQ powder as the source of Pr, Ga, and Sr. Acetic acid was added
samples. The addition of At or G&* into SrTi0s:Prt to the mixture of the above three solutions. The titanium
have been reported to greatly enhance the emission in-source was added as the last step using the titanium(IV)
tensity. The Pt luminescence center can be excited by bis(ammonium lactato) dihydroxide (50 wt.% solution in
electron and ultraviolet (UV) ray to produce either green or water and [CHC(O-)CQNH4]2Ti(OH)2).

red emission{Py — 3H4 or 1D, — 3H,4) depending on the The precursor solution was spin-coated on the substrate at
host material$3—7,9] Sol-gel process has been applied for a speed of 5000 rpm. Three different types of substrates, i.e.,
thin film phosphors in BaTiQEW2T [5], ZnpSiOs:Re¥ [1], alumina, quartz, and SiI5i, have been used in this study

and EyY,_,SiOs [8]. In this study the SrTi@ thin films since the photoluminescence of thin films have been reported
co-doped by Pr (0.004 mol) and Ga (0.02 mol) have been as substantially dependent on the surface morphology and
prepared by chemical solution deposition (CSD) method crystallinity. The spin-coated liquid film was dried at 2@D
and the photoluminescence (PL) characteristics have beeron a hot plate. To increase the thin film thickness the above
analyzed. processes were repeated by 10-times. The coated thin films
were crystallized in the temperature range of 500-X@0
for 30 min in air.
B . , . Surface morphology and phase formations have been
e apeePOnaIng shor. Teli82-41:540-5762 characterized by FE-SEM (Hitachi 4300) and high res-
E-mail address: kimjungs@office.hoseo.ac.kr (J.S. Kim). olution XRD (Phillips HR-XRD). The excitation and
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Fig. 1. XRD patterns of thin films deposited on: (a) &8 substrate and (b) alumina substrate with crystallization temperature.

emission spectra were recorded using PL spectrophotometer The effect of crystallization temperature on the PL of

(Aminco-Bowman Co.). the thin films on the Si@'Si substrate is shown iRig. 3

The emission peak from the $rdoes not change with the

extrinsic condition such as crystallization temperature. The

emission intensity ofD> — 3H,4 (611 nm) shows a max.

value at 600C then decreases with increasing temperature.
The XRD patterns of the thin films deposited on the This emission peak disappears at 1060which is ascribed

Si0Q./Si and alumina substrates after crystallization are to the formation of the impurity phase and the decrease of

shown inFig. 1(a, b) The SITiGQ phase begins to form the ST phase as shown Hig. 1

from 600°C on the SiQ/Si substrate while from 50GC The excitation spectra of ST thin films on the $I6i also

on the alumina substrate. The peak intensity of ST phaseshow a max. intensity at 60C€ then decrease with temper-

increases with temperature. At 90D the thin film reacts  ature. The excitation spectra for thin film on the &i€i

with the substrates and forms an unknown impurity phase locate at 370 nm. These emission and excitation peak posi-

(marked byx). Fig. 2shows the FE-SEM images of the thin tions are similar to those of the SrTi®r,Ga prepared by

films on the SiQ/Si substrate (a, b) and quartz substrate (c, solid-state reaction method (Ex.: 355 nm, Em.: 615 {#h)

d) crystallized at 700C. The sintered surfaces are shown Effect of the substrate type on the intensity of PL spectra

in the (a) and (b). The fractured cross-sections are shownis represented ifrig. 4. The thin films were crystallized at

in the (b) and (d). 800°C in air. The SiQ/Si substrate showed the strongest

3. Results and discussion

Fig. 2. SEM images of thin films on SpZSi (a, b) and quartz (c, d) substrates crystallized at°@(sintered surfaces (a, c) and fractured cross-sections

(b, d)).
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—— g 4. Conclusion
The thin film phosphor of SrTi@(Pr,Ga) have prepared
by CSD method and PL property have been analyzed. The

ST phase was formed at 600 regardless of the type of
substrate. The thickness of thin films was in the range of
95-110 nm. The emission (611 nm) and excitation (370 nm)
peaks from the thin films showed similar values to those
600°C of the powder sample prepared by solid-state reaction.
The SiQ/Si substrate produced the strongest emission
and excitation spectra while the quartz substrate led to the
tonee lowest spectral intensity. The PL characteristics were de-
teriorated as the crystallization temperatures increases to
) . . . . . ) N above 800C. The mechanism for the superior PL char-
330 360 390 580 600 620 acteristics from the SigJSi substrate needs to be studied
A (i) further.

600°C
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Fig. 3. Effect of crystallization temperature on PL of thin films on S&)
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