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Abstract To improve the properties of PbTiO; thin films successfully grown by thermal diffu-
sion of 3 component layers of Ti0.,/Pb/Ti0,(900 A /900 A /900 A ) in preceding research, 3, 5, 7,
9, and 11 multilayer structures(TiO,/Pb/---/TiO,) with thinner component layer of 200 ~ 300
A thick were deposited on Si substrate by RF sputtering, which were followed by RTA to form
PbTi0; thin films. As a result, PbTiO; single phase was formed above 500°C. When the thick-
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ness of component layer reduced and the number of component layers increased, suppression of

Pb-silicate and voids formation resulted in relatively sharp interfaces and the film composition

became more homogeneous. Relative dielectric constants in MIM structure were independent of

the annealing condition, but they increased with increasing thickness of the PbTiO; thin films.

The maximum breakdown field in MIS structure reached 150 kV/cm.
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Fig. 1. Schemetic diagram of RF magnetron

sputtering system. MFC . mass flow controller.
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Table 1
Sputtering condition for TiO, and Pb thin films

Target TiO,
RF input power 150 W
Deposition rate 3.3 A/min

Target diameter
Substrate

Substrate temperature
Target - substrate distance
Sputtering gas

Working pressure

Pb

30 W

25 A/min
3 inch (76.2 mm)
Si, Pt/T1/510,/S1 wafer
room temperature
50 mm
Ar
3x107% torr (0.4 Pa)
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Fig. 2. Schematic diagram of multilayers

design.
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Fig. 3. Cross-sectional TEM micrograph of
as-deposited 11-layer (TiO,/[Pb/TiO;]s)

structure.
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Fig. 4. XRD patterns of RTA processed

films at 400°C for (a) 3-layer, (b) 5-layer,

(¢) 7-layer, (d) 9-layer and (e) 11-layer
structure (TiQ,/[Pb/TiO,]s).
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Fig. 5. XRD partterns of RTA processed

films at 500°C for (a) 3-layer, (b) 5-layer,

(¢) 7-layer, (d) 9-layer and (e) 11-layer
structure (TiO,/[ Pb/Ti0, ]5).



thaFzutebo 2 HE] POTIO, oot A 2A g4Fe] 434 % FASHA mAe 9% 384

Fig. 6. Cross-sectional TEM micrograph of
PbTi0; thin film after RTA process at 800C
for 11 -layer (TiO./[Pb/TiO,]s) structure.
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Fig. 7. RBS spectra of (a) as-deposited
film and RTA processed films at (b) 600C
and (¢) 800°C for TiO,/[Pb/TiO.]; (200A

each) 11-layer structure.
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