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ABSTRACT

To study the role of PbO as the buffer layer, P/PZT/PbO/Si with the MFIS structure was deposited on the p-type (100) Si substrate
by the r.f. magnetron sputtering with Pb, | Zry 53 Tiy 4705 and PbO targets. When PbO buffer layer was inserted between the PZT thin
film and the Si substrate, the crystallization of the PZT thin films was considerably improved and the processing temperature was
lowered. From the result of an X-ray Photoelectron Spectroscopy (XPS) depth profile result, we could confirm that the substrate
temperature for the layer of PbO affects the chemical states of the interface between the PbO buffer layer and the Si substrate, which
results in the inter-diffusion of Pb. The MFIS with the PbO buffer layer show the improved electric properties including the high
memory window and low leakage current density. In particular, the maximum value of the memory window is 2.0V under the applied
voltage of 9V for the PYPZT(200 nm, 400°C)/PbO(80 nm)/Si structures with the PbO buffer layer deposited at the substrate
temperature of 300°C.
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Table 1. Experimental Condition for the Deposition of PbO, PZT, and Pt Thin Films

Target PhO . -PZT - Pt
Base pressure 1.5% 107 Torr 1.5% 107 Torr 1.5% 107 Torr
Working pressure 12x 107 Torr 12x 107 Torr 1.2x 1072 Torr
Gas ratio Ar:0, =9:1 Ar:0,=9:1 Ar
R.E. power 80 W 120 W 40 W
Film thickness 80 nm 200 nm 60 nm
Substrate temperature 250~400°C 400°C R. T
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Fig. 1. The XRD patterns of PbO thin films deposited on the Si
substrate at the various substrate temperatures.
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Fig. 2. The XRD patterns of PZT thin films deposited on the Si
substrate at the various substrate temperatures.
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Fig. 3. The XRD patterns of the PZT(400°C)/PbO/Si structures
with the different substrate temperatures of the PbO
buffer layer.
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Fig. 4. The SEM micrographs of the PZT(650°C)/Si and
PZT(400°C)/PbO(300°C)/Si structures. (a) the surface
image of the PZT(650°C)/Si structure, (b) the surface
image of the PZT(400°C)/PbO(300°C)/Si structures,
and (c) the cross sectional image of the PZT(400°C)/
PbO(300°C)/Si structures.
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PZT PZT/PbO
Pb 16.433 mol% 18.864 mol%
Zr 10.863 mol% 10.542 mol%
Ti 10.794 mol% 10.443 mol%
0] 61.910 mol% 60.151 mol%
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Fig. 5. The XPS depth profiles of PZT(400°C)/PbO(Ar : O,=
9 : 1)/Si structure with the PbO buffer layer deposited at
the various substrate temperatures.
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