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Substrate Effects on the Characteristics of YBa:CusO7-x
Thin Films Prepared by RF Magnetron Sputtering
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Abstract

High T. superconducting YBa:CusO: . thin films were prepared on various substrates by off-axis
rf magnetron sputtering method to examine the substrate effects on the film structure and its R-T
characteristics. The SEM analysis showed that the surface morphology of the grown YBa:CuzO7.«
film has different characteristic structure with different substrate used. The films on (100) SrTiOs
substrate has critical current density of 3X 10" A/em” at 77K under zero magnetic field. The X-ray
diffraction measurements revealed that the films on (IOb) SrTi0; substrate have mixed a-axis and
c-axis normal to the substrate surface and the films on (100) MgO and ZrQO./sapphire substrates
have c-axis normal orientation to the substrate surface. However, YBa.Cu:O; . films on (100)
sapphire substrates showed no preferential orientation.
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Photo. 1. Typical SEM photographs of YBa,Cu:O7 « superconducting thin film surfaces prepared
on (a) SrTiO:, (b) MgO, (c) sapphire, and (d) ZrQ./ sapphire substrates.
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E: S 1. 7|5l wliz wlubel EDAXN ¥4 2ot
Table 1. EDAX analvysis results of the films gr
own on the different substrates.

Atomic Composition Chemicaﬁ
Y - Ba Cu Formula
SrTiOs 16,98 | 33.04 | 49.98 | YBa;_gsCuz. 940y
Mg0 16.73 | 31.86 | 51.41 | YBa; 9oCug 070«
Sapphire 18,65 | 32.81 | 48.54 | YBa; 76Cuz. 600«
Zr0z/Sapphire | 17.64 | 33.07 | 49.29 | YBa; ssCuz, 750«
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Fig. 2. XRD patterns obtained from YBa:Cu:
07« superconducting thin films
prepared on (a) SrTi0O; (b) MgO, (¢)
sapphire, and (d) ZrO./sapphire subst-
rates.
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Fig. 3. Resistivity-temperature curves of YBax-
CuiO7 « superconducting thin films pre-
pared on (a) SrTiO, (b) MgO, (c)
Sapphire, and (d) ZrO./Sapphire subs-
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