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Laser Energy Density Dependence Characteristics of PLZT
Thin Films prepared by a PLD for Memory Device
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Abstract

The structural and electrical characteristics of PLZT thin films fabricated onto Pt/Ti/Si0,/Si substrates
by a pulsed laser deposition were investigated to develop the high dielectric thin films for capacitor layer
of DRAM. PLZT thin films were fabricated with different energy density by pulsed laser deposition,
This PLZT thin films of 5000 A thickness were crystallized at 600 €, 200 mToir O, pressure for 2 J/cf
laser energy density. By increasing the laser energy density, the grain structure was transformed from
planar to columnar grain, It was clearly noted from the SEM observations that oxygen pressured laser
powers affect microstructures of the PLZT thin films, 14/50/50 PLZT thin film showed a maximum
dielectric constant value of €=1289.9. P-E hysteresis loop of 14/50/50 PLZT thin film was slim ferro-
electric. Leakage current density of 14/50/50 PLZT thin film was 107 A/af.
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Table 1. Deposition parameter of PLD
process for PLZT thin films.

Laser Energy Density 1~3 J/cw
Repitition Rate 5 Hz
Deposition Time 30 min.
Oxygen Pressure 200 mTorr

Substrate Temperature 600 T

Annealing Condition latm. O;. 15 min.
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Fig. 1. XRD patterns of 14/50/50 PLZT thin
films as a function of laser energy
density.
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