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ABSTRACT

Nb-doped PZT thin films have been fabricated on Pt/Ti/S104/S substrate using Sol-Gel techmgue. A tast
annealing method {three times of mtermediate and tinal anneahng} was used for the preparation of mulhi-coated
1800 A thick Nb-doped PZT {lun films. As Nb dopmg percenl was increased, leakage current was lowered
approximately 2 order bul dielectric properties were degraded due to the appearance of pyrochlore phase
and domain pinning. Furthermore, the mcrease of the final annealng temperature up to 740C lowered the
pyrochlore phase content, resulting in enhancing the dieleclric properhies of the Kb doped films, The 35%-Nb
doped PZT thin film with 5% excess Pb showed a capacitance density of 24.04 fF/um’®, a dielectric loss of
0.13, a switchable polarization of 1584 uC/cm® and a coercive field of 32.7 kV/em, respectively. The leakage
current density of the tilm was as low as 147%10 © A/cm® at he applied voltage of 1.5 V.
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Fig. 1. XRD patterns of PZT thin {ilms annealed al
6R0C according to Nb deping percent.
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Fig. 2. SEM micrographs of Nb 3% daped PZT thin film annealed al 6807: (2) cross seclion and (b) tilted surface

morphology.

Fig. 3. AFM surface image of Nb 3% doped PZT thin
film annealed al B80T wilh average roughness
of 23 A.
{Peak to Valley: 115 A, Mean Hewht: 103 A,
Rms rough: 28 A, Ave rough; 23 A
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Fig. 6. XRD patterns of PZT thin films according to
the final annealing temperature.
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