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ABSTRACT

This paper deals with the chemical preparation of Pb(Zrg45Tig 55)05 thick films onto stainless steel substratcs. Although stainless
steel is a good electric conductor, we have prepared PZT films on stainless stcel with an intermediate RuQ, thin film in order to
unprove the ferroelectric properties of PZT. As-deposited PZT films crystullized into a pyrochlore phase at temperatures below 550

°C. Then it can be supposed that the transformation of this gransu:nt phase into the perovskite phase had been archived at 610°C. The

film annealed at 600°C exhibited very low Pr (5-7 uC/em”) for the whole range of applied electric field because of the remaining
pyrochlore phase in the PZT Flm, however, the P, reached about 25 LLC/(.m for the films heat-treated at 610°C and above. While the
intermediate RuO, thin film didn't make SIgmﬁcant contribution to the values of P,, a decisive influence on the E_ has been found.
That is, the RuO, bottom electrodes reduced the values of E, by 45%.
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Fig. 1. XRD patterns versus the temperature of the PZT films
on a RuQ, coated stainless steel substrates (a) 550°C,
(b) 575°C, (¢) 600°C, (d) 610°C, (&) 625°C.
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Fig. 2. SEM micrograph of PZT films (a), and the cross section
(b} of PZT/RuO, on stainless steel substrates.
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Fig. 3. Remnant polarization of the PZT on RuO, coated
stainless steel subsirates as a function of the applied
electric field for different annealing temperatures of the
PZT films ( X 600°C, @ 610°C, & 625°C, O 650°C).
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Fig. 4. Coercive electric field of the PZT on RuQ, coated
stainless steel substrates as a function of the applied
electric field for different annealing temperatures of the
PZT films ( X 600°C, @ 610°C. A 625°C, O 650°C).
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Fig. 5. Remnant polarization of PZT on RuO, coated stainless
steel as a function of applied electric field for different
thickness of RuQ, (¥ without Ru0,, X 20 nm, O 60
nm, @ 100 nm, (1 200 nm).

80 g T " T T T
v
7ok v v ]
v v
- v v
E 60 _
£ v 5 l
% h v s s g ﬂ e .
" 50 # ¥ - .
w i t,‘ 8 E . [ ]
- ™
T~ e
40 |- c * -
30t L 1 A | ' | L 4,
0 200 400 600 800

Applied Electric Field (kV/cm)

Fig. 6. Coercive field of PZT on RuO-, coated stainless steel as
a function of applied electric field for different
thickness of RuQ, (¥ without RuO,, X 20 nm, O 60
nm, @ 100 nm, [ 200 nm).
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Fig. 7. Hysteresis loops of PZT on stainless steel substrates.
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