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Abstract

Epitaxial PbZr, s,T1, 4405 (PZT) tilms were deposited on single crystal MgO (100) and SrTiO; (STO) (100) substrates using a dual-laser deposition (DLD) process. This technique
combines a pulsed KrF excimer and CO, laser outputs by overlapping them spatially and synchronizing them temporally. The PZT films made using DLD process exhibited
ferroelectric properties much superior to those of the single-KrF laser ablated films. Hysteresis loops with higher values of remnant polarizations and coercive fields were observed.
Optimum coupling of the combined laser energies produced enhanced plume excitation and higher 1onization of the background ambient O, which eventually reduced the detfects related
to O, vacancies within the films. This not only reduced the leakage through the PZT capacitors but also improved their fatigue response. AFEM surface analysis of the PZT films grown
using DLD revealed a smoother surface with root mean square roughness (Rrms) value of 1.6 nm compared to 11.5 nm for single-KrF laser ablated films. Further the broader transverse
expansion of plume in DLD allowed for the deposition of particulate free films that were uniformly thick over a larger area making them ideal for incorporation in multilayered
multiferroic structures. The PZT capacitors made using La,-Sr,.MnO; top and bottom electrodes were highly resistant to fatigue even after 10° cycles of polarization switching.
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