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ABSTRACT

0.5 wt%Nb-doped SrTiQs{Nb:STO) thin film was prepared on MgO(100) single crystal substrates hy
Pulsed Laser Deposition (PLD). The crystallinity and the orientation of Nh:STO thin films were charac-
terized by XRD with changing the thin film processing conditions-nxygen partial pressure. substrate tem-
perature, deposition time and the distance between target and substrate. The orientation of Nb:STO thin
film showed (100}, {110} and {111) omentalions at the substrate femperature of 700°C. The lattice paramel.-
er of Nb:STO decreased with increasing Po, and showed 0.3905 nm at Po,=100 Pa, which was similar to
that of the hulk. The thickness of Nb: STO thin film increased with increasing the deposition tune and with
decreasing the distance between target and substrate.
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Table 1. The Processing Conditions of Pulsed Laser

Deposition
Laser KrF excimer laser
Wave length 248 nm
Pulse width 24 nsec
Laser fluence 1J/cm®
(Gas ambient (Po,) 79.8~0.0133 Pa
Substrate temperature 550~700°C
Substrate MgO (100)
Target 0.5 wigo Nb-SrTi0y
Target-substrate distance | 35—50 mm
Depositon Time 15~75 min
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Fig. 1. The Variations aof Jattice parameter and thick-
ness with deposition time.
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Fig. 3. The surface of Nb doped SrTi0; with distance hetween target and substrate.
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Fig. 2. The variations of lattice parameter and thick-
ness with distance between targel and sub-
strate.
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Fig. 4. The variations of laltice parameter and thick-
ness with subslrate temperature.
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Fig. 5. XRD diffraction patterns of Nb:5rTiO; thin

films at 700°C.
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Fig. 6. XRD diffraction patterns of Nb:Sr'Ti0, (100)
thin films at 700°C.
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Table 2. Relationship Among Processing Parameters and the Thin Film Conditions {C : very dependent, A : de-

pendent, % independent, - : not clear)
Processing parameters | The distance between oy .
i —. Deposition time | Substrate temp. Pa,
Film conditions target and substrate
Thickness O iy iy
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