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Abstract On Pt/Ti/Si substrates, PZT thin films are deposited at 300°C by rf magnetron sputtering
using a Pb(Zr .. Ti,;,)O, composite ceramic target. To abtain, the stable phase, perovskite structure, fur-
nace annealing technique had been employed in PbO ambient for the 550°C-750C temperature ranges.
On Pt(250A}/Ti(500A)/Si, Pt(1000A)/Ti(500 A )/Si substrates, effects of Ti layer and Pt thickness
are studied. Though thickness of the Pt layer s 1000 A, oxygen diffusion is not prevented and accelerat-
ed by Ti layer acting for oxygen sink sites during furnace annealing. The upper Ti layer is transformed
into TiOx by oxyen diffusion and lower Ti layer into silicide with in-diffused Pt. The formation of TiOx
layer seems to affect the orientation of the PZT layer. Furnace annealed film shows ferroelectric and
electrical properties with a remanent polarization of 3.3 x C/cm?, coercive field of 0.156MV/em, er=571
(10kHz), leakage current 32.65 ;7 A/cm®, breakdown voltage of 0.40MV /cm.
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Fig. 1. Flow chart of experiments
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Table 1. Typical sputtering conditions for PZT

thin film depositions.

PZT compgsitg ceram

Earget

1cs(Zr/Ti=52/48)
target size @=23inch
background pressure 410 "torr
sputtering pressure 310" torr
sputtering ambient’ 100% Ar
substrate temperature 300°C
rf power 120W(2.63W/cm*)
target-substrate distance 4cm
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Fig. 2. X-ray diffraction peaks of PZT thin films
deposited on Pt(250 A )/Ti/Si substrate at various
furnace annealing temperatures for 30min.
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Fig. 3. X-ray diffraction peaks of PZT thin films
deposited on Pt(10004 )/Ti/Si substrate at vari-
ous furnace annealing temperatures for 30min.
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Fig. 4. X-ray photoelectron spectrocscopy(XPS)
depth profiles of PZT thin film on Pt(250A )/Ti/Si
substrate.
(a) As-deposited.
(b) Furnace annealed at 650°C for 30min.
(¢) Furnace annealed at 750°C for 30min.
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(a) Furnace annealed at 650°C for 30mm.

(b) Furnace annealed at 750°C for 60min.
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