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Effects of composition of preannealed Y-Ba-Cu-O thin films deposited by sputtering
on the superconducting properties and microstructure of post-annealed thin films
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YBCO films deposited on MgO(100) and Si(100) by rf-magnetron sputtering using stoichiometric single
target were annealed under oxygen atmosphere at 880°C for 1 hr. The microstructure and superconduc-
ting properties of YBCO thin films depended on the composition of pre-annealed thin films. Basal plane-
superconducting particles grown on Mg0O(100) substrate had small and rod-like shape due to preferred
orientation, while superconducting film grown on the basal plane-superconducting particles showed
round-shape particles. If pre-annealed thin film had nonstoichiometric composition, liquid phase was
formed during the heat treatment, which made it easy for particles to grow in the preferred orientation
and thus to form textured structure. But the thin films with the textured structure did not show good su-
perconducting properties, especially T., since the liquid phase transformed into second phase in the grain
boundary during the cooling. The effect of the second phase on T, ... was greater than that on T., on.
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Fig. 1. Surface microstructure of YBaCuO thin films with different thicknesses deposited on MgO(100) and annealed
at 880°C for 1thin O, : (a) 0.7um, (b) 1.3pm and (¢) 2.3zm, annealed at 900C.
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Fig.
ferent thicknesses deposited on MgO(100) and
annealed at 880°C for 1h in O;: (a) 0.74m, (b)
1.3u4m and (c) 2.3um, annealed at 900°C.
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2. XRD patterns for YBaCuO thin films with dif-
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Fig. 3. Temperature dependence of electrical resistivity
of YBaCuO thin films with different Y : Ba :
Cu mole ratios deposited on MgO(100) and an-
nealed at 880C for 1h in O, (a) 1:2.38:3.
62, (b)1:2.24:3.40,and (c) 1:1.47:2.83.
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Fig. 4. Surface microstructure of YBaCuO thin films with the same thickness 1.5um but different Y :Ba:Cu mole ra-
tios deposited on MgO(100) and annealed at 880°C for 1hin O,

(a) the same ratio as that in Fig.3(a), 1:2.24:3.62,
(b) magnified micrograph of (a), and (c) the same ratio as that in Fig.3(b), 1:2.24:3.40
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Fig. 5. XRD patterns for YBaCuO thin films with dif-
ferent Y:Ba:Cu mole ratios deposited on MgO
(100) and annealed at 880°C for 1thin O, :

(a) 1:2.38:3.62, (b) 1:2.24.:3.40.
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Fig. 6. Texture microstructures of YBaCuO thin films (a)deposited on Mg0¢100) and annealed at 880°C for 1h, and
(c)deposited on YSZ polycrystal and annealed at 900°C for 1h. (b) and (d) are the magnified micrographs of

(a) and (c), respectively.
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Fig. 7. XRD pattern of YBaCuO thin film in Fig. 6 (a)
and (b) showing highly preferred orientation of
(005) plane
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