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Introduction

Motivation: Increasing demands for high-quality defect- free
epitaxial lead zirconium titanate PbZr,.,T1,,s0; (PZT) thin
films 1n present market

Laser-Target Interactions
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Single Laser Ablatlon
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Thin film properties
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Advantages of Pulsed Laser Deposition technique :
+ Stoichiometric transfer of materials from target to films

+ Fast and versatile method for in-situ hetero-structure growth Dual laser 1 Jiem?UV 2 Jiem R —~—Single B
: : . .. . e aser A1 D 1em?UV 25/em?IR
+ Plume o hghly energeic maeris hve e o | QA | S B
g o . . . . E g g i é ? » S 5 J/em?
mobility for the growth of epitaxial thin films e o . 5|5 Srte s oot & = oSS et
- ) - R . : g
E 138 PZT (+30at. % PbO) = £ oo — ;;\, s . ; g
s 14 N Z 2 | _ £
PI’Oblem !! -nQ; 1 __,_____7_£~_--_~;____L___ 0\\00_50, ' 5 % % = g
. °1: . g o 09 ¢ J o . E |2 o Single laser 2 J/icm® g [=
High volatility of Pb in PZT leads to Pb depletion 2 ord o 5 0.45 Ti— . 4 = onole leserz Jem g =
. . . . e 9 0.7 1 —3 s =% < - —F— *A -
in deposited films lowering ferroelectric < s S I
roperties. o 1 2 3 4 5 6 o 1 2 3 4 5 & || = b e a————_ . -
Excimer Fluence (J/cm?) Excimer Fluence (J/cm?) 20 30 40 50 60 70 80 -1.5 -0.5 0.5 1.5
2Theta ( deg) ® (deg)
1 " : .. : : : :
Solution !! Chemical compositions using EDS analysis of the ablated target surfaces versus XRD ©-20 scans and rocking curves about PZT (200) plane for single and dual
Dual laser ablation to pr oduce high Pb fluence. (Single laser ablation) laser deposited films grown on SrTiO4 (STO) (100) substrates.
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Experimental Details
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SEM 1mages of irradiated target surfaces after 1000 pulses using dual laser AFM images of PZT films deposited using single laser fluences (a) 2J/cm? (b)
ablat19n for different excimer tfluences a.nd 2 J/em? CO, laser and 100 ns peak to 5J/cm? and (c) dual laser ablation. Surface roughnesses for (a), (b) and (c) are 3
Dual-Laser PLD with the ICCD Imaging System peak interpulse delay in 500 mT O, ambient. nm, 12 nm and 2 nm respectively.
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SEM 1mages and chemical compositions of the PZT films grown on STO
substrates at 550°C and 500mT O, pressure using single and dual laser
ablation. Film thicknesses about 350nm.
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& Using a dual laser ablation process high Pb content, particulate free, smooth
and epitaxial PZT films with the desired perovskite structure and no impurity

phases were grown.
@ This technique could be generalized to all multi-component thin film growth

where high volatility of one of the elements leads to non-stoichiometric transfer

\of materials in the PLD process. /
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