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ABSTRACT

PbTiO, thin films have been [ormed by rapid Lhermal annealing(RTA) of TiOu/Ph/Ti0, multilayer films deposi-
e on Si wafers by RF sputlering. Based on the optimal deposition conditions of TiO. and Pb, TiQw/Pb/T102
three lavers were deposited for 900 A each. These (ims were suiyected to RTA process ai the temperatures
ranging [rom 100C Lo 900C for 30 seconds m ar, and were analvzed by X-ray diffraction and {ransmission
electron microscopy to mvestigale the phases and the mucrostructures. As a result, perovskite PhTiQ, phases
was obtamned above 500T wyh the (race of unreacted TiO.. EBS analyms revealed the amsotropic hehavior
of dilfusion that the ditfusivily of Ph to the bottam T laver was f{aster than that of Pb to the lop Ti0.
layer. The amorphous Pb-silicate was formed between [ilmi and Si substrate due to the diffusion of Pb, but
Ph-sihcate exisied [ncally at the wterface and the amount of that phase was very small Thevefore the etfect
of bottom T, layer as a diflusion barrer was confirmed. PbThO, films formed by current technique showed
a relative diclectric constant ol 60, and the maximum breakdown field reached 170 kV/en
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Fig. 1. Schemetic diagram of RF magnetron sputlering
sysltem {MFC: mass [low controller).

Table 1. Sputtering Condition for Ti0O; and Pb Films,

ﬁarget Ti0,. Ph

Target diameter 3inch (762 mm}
Substrate Si wafer
Substrate temperature room temp.
Target-substiate dislance 50 mm
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Fig. 2. Deposition rate of (a) T:0s [lm, (b} Ph film as
a [unclion of RF power.
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Fig. 3. () Stylus profile and (b) cross-secticnal TEM
micrograph of as-deposited three-layer struc-
ture.

& PO
& Pb

Fa

* |
r J!

13 A 2@ 6a LLR) 12 A8 50 wa N

Fig. 4. XRD pattern of as-deposited film.
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Fig. 5. XRD patterns of RTA processed films at (a)
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Fig. 6. Cross-sectional TEM micrograph and SADP(se-
lected area diffrachion pattern) of PhTiQ film
after RTA process at 00T .
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Fig. 7. Plan-view TEM m:crograph and SADP(selected
area diffraction pattern} of RTA processed [ilm
at 800T.
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