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The Electric and Ferroelectric of Pb(Zros2Tio.4s)O3 Thin Films Deposited on
Ruthenium Electrodes
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Abstract - Pb(Zros:Tio4s)O3(PZT) thin films deposited on Ru/RuQ: bottom electrode that grown for in-situ progress used
rf magnetron sputtering method. We investigated the dependence of the crystalline and electrical properties in the way of
capacitors PZT thin films. Our results show that all PZT films indicated polycrystalline perovskite structure with
preferred orientation (110) and no pyrochlore phase is observed. The electric properties of the Ru improved with
increasing Ru thin films thickness. A well-fabricated Ru/PZT/Ru (100 nm) /RuQO: capacitor showed a leakage current
density in the order of 2.03x10”7 A/cm® as a 50 kV/cm, a remnant polarization (Pr) of 9.22 puC/cm’, and a coercive field
(-EC) of -32.22 kV/cm. The results show that Ru/Ru/RuQ: bottom electrodes are expected to reduce the degradation

ferroelectric fatigue and excellent ferroelectric properties.
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Table 1 Fault simulation results

Bottom electrode RuO Ru
Target Ru Ru
Substrate SiOy/Si RuO2/Si0y/Si
Targe.t*substrate 65 nm 65 nm
distance
Base pressure of | 10 6 Topy 2.0x10-6 Torr
system
Working pressure 3.0x10-3 Torr 3.0x10-3 Torr
(Ar : Oy) flow rate 10 : 10 sccm only Ar 10 sccm
RF power 150 W 150 W
Substrate 400 300°C
temperature
Film thickness 150 nm 25, 50, 75, 100 nm
3. AgZ
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Fig. 1 XRD patterns of PZT thin film deposited on double
oxide electrode as various thickness
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Fig. 2 SEM images of PZT thin film deposited on double
oxide electrode as various thickness, (a) Ru 25 nm,
(b) Ru 50 nm, (¢) Ru 75 nm (d) Ru 100 nm
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Fig. 3 |-V curves of PZT thin film deposited on double
oxide electrode as various thickness
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