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Electrical characteristic of PZT thin film deposit by Rf-magnetron sputtering
as Pb excess ratio of target
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Abstract

Pb(Zr0.52Ti0.48)03 (PZT) thin films were deposited on the Pt/Ti bottom electrode by rf magnetron
sputtering method from target containing 5%, 25% and 50% Pb excess for applying ferroelectric
random access memory (FRAM). PZT films were deposited at 300C and then they were crystallized
by rapid thermal annealing (RTA) at 700C. After RTA treatment, our results showed that all PZT
films indicated perovskite polycrystalline structure with preferred orientation (110) and no pyrochlore
phase was observed by X-ray diffraction (XRD) and by Scanning electron microscopy (SEM). A
well-fabricated PZT film of excess Pb 25% capacitor showed a leakage current density in the order of
263%107 A/cm?® at 100 kV/cm, a remanent polarization of 3.385 #C/cm® and a coercive field of 41.32

kV /cm. The results showed that Pb excess of target affects to electrical properties of PZT thin film
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Table 1. Experimental condition of PZT thin film

Target PZT ceramic target
Pt(150nm) / Ti (580nm) /
Substrate . .
Si02/ Si
Targe.t-substrate 70 (mm)
distance
Base pressure of 5
2X107 torr
system
Working pressure 1% 107 torr
Ar: 02 flow rate 18 : 2 (sccm)
Rf power 125 (W)
Free sputtering 10 (min)
Sputtering time 90 (min)
Substrate temperature 300 ()

¥ 2 PZT 9ehe] d48 =3
Table 2. Annealing condition of PZT thin film

Annealing method

RTA(Rapid Thermal

Annealing)
Annealing temperature 700°C
Annealing time 70 (mm)
Atmospher gas 0; 20 (sccm)
Base pressure 2% 107 torr
Working pressure 1x 107 torr

Rising temperature

velocity

20 ~ 30 ('C/second)

Cooling

Nature
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Fig 1. XRD patterns of PZT thin film as Pb excess
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Fig 2. SEM photographs of PZT thin film as Pb
excess
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Fig 4. The current density versus field
characteristic of PZT thin film as Pb
excess
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