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Growing Behavior and Luminescent Properties of Y3Al;045:Ce
Phosphor Thin Films grown by rf Magnetron Sputtering
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Abstract Trivalent cerium(Ce®") activated YAG (yttrium aluminum garnet, Y3A1;0;,) thin films phosphor were
deposited on quartz glass substrates by rf magnetron sputtering. The effects of sputtering parameters,
annealing atmosphere, and substrates on growing behaviors and luminescent properties were investigated. The
sputtering parameters were Oo/(Ar+Q;) gas ratio, rf power, and deposition time. XRD (X-ray diffractometery)
spectra exhibited that as-deposited films were amorphous, while they were transformed to the crystalline
phases by post-annealing. The crystallinity and the atomic ratio strongly depended on the sputtering gas ratio
02/(Ar+0,). High quality YAG:Ce thin films could be obtained at the gas ratio of 50% oxygen. After annealing
process, PL. (Photoluminescence) spectra excited at 450 nm showed a yellow single band at 550 nm. The films
deposited at the sputtering gas ratio of 50% oxygen exhibited the highest PL intensity.
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Fig. 1. A schematic diagram of rf magnetron sputtering
system.

Table 1. Sputtering parameters for YAG:Ce thin film
phosphor.

Parameters

Conditions
Target size 2"
rf power 50~150 W
Substrate temperature 550°C
Working pressure 5 mTorr
Target-substrate distance Scm
0,/(Ar+0O,) gas ratio 10~50%

Substrate Si(100) wafer, quartz glass
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Fig. 3. Deposition rate as a function of O,/(Ar+Q,) ratio.
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Fig. 4. Deposition rate as a function of working pressure.
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Fig. 5. XRD patterns of YAG:Ce thin films deposited with
various gas ratio of O./(Ar+0;).

Sub. : quartz, O /Ar+0, ratio : 50%, rf power : 150W, Sub. temp. : 550°C
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Fig. 7. PL spectra of YAG:Ce thin films deposited with
various gas ratio of O,/(Ar+0O,).
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Fig. 8. PL spectra of YAG:Ce thin films annealed in (a) air
and (b) vacuum purging N; gas(N,+vacuum).
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