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Abstract

Pt/SrTiOxPbu{Zross, Tio.)O/SrTIOy/SIMIFIS)  structure was prepared by rf-magnetron sputtering
method for use in nondestructive read out ferroelectric RAMNDRO-FRAM). Pbx(Zrosz, Tioa)Os (PZT)
and SrTi0; (STO) films were deposited respectively at the temperatures of 300C and 500C on
p-Si(100) substrate. The role of the STO film as a buffer layer between the PZT film and the Si
substrate was studied using X-ray diffraction(XRD), Auger electron spectroscopy(AES), and scanning
electron microscope(SEM). Structural analysis on the interfaces was carried out using a cross sectional
transmission electron microscope(TEM). For PZT/Si structure, mostly Pb deficient pyrochlore phase was
formed due to the serious diffusion of Pb into the Si substrate. On the other hand, for STQ/PZT/
STO/Si structure, the PZT film had perovskite phase and larger grain size with a little Pb
interdiffusion. The interfaces of the PZT and the STO film, of the STO film and the interface layer, of
the interface layer and the SiO: , and of the SiO:; and the Si substate had a good flatness. A cross
sectional TEM image showed the existence of an amorphous layer and SiO» with 7nm thickness
between the STO film and the Si substrate. The electrical properties of MIFIS structure was
characterized by C-V  and I-V  measurements. By IMHz C-V  characteristics for
Pt/STO25nm)/PZT{160nm)/STO (25nm)/Si structure, memory window was about 1.2 V for an applied
voltage of 5 V. Memory window increased by increasing the applied voltage and the maximum voltage
of memory window was 2 V for 7 V applied. Memory window decreased by decreasing PZT film

thickness to 110nm. Typical leakage current was about 10° A/cm for an appligd voltage of 5 V.
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Table 1. Sputtering conditions of PZT and STO

films
Target STO, PZT
Base pressure 1x10° Torr
Sputtering pressure 25-4x102 Torr
Substrate rotation speed 10 rpm
Target-Substrate distance | 10 cm
Deposition temperature STO SOO:C’
PZT : 300TC
Gas flow ratio(O2/Ar) 1/9 sccm
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Fig. 1. XRD patterns of (a) PZT(160nm)/Si and
(b) STO(25nm)/PZT(160nm)/STO(25nm)/
Si structures annealed at 600C for 1 Sputter Time (min)
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Fig. 3. SEM images of (a) PZT(160nm)/St and
(b) STO(25nm)/PZT(160nm)/STO(25nm)/Si
structures annealed at 600C for 1 hour
in the oxygen atmosphere
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Fig. 4. A cross sectional TEM image of STO
(25nm)/PZT(160nm)/STO(25nm)/Si  struc-
ture annealed at 600°C for 1 hour at the
oxygen atmosphere
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