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Abstract

The role of excess Pb about the crystallization behavior and electrical properties in Pb{(ZrosTiow)Os
(PZT) thin films has not been precisely defined. In this work, the effect of exce§s Pb content on the
ferroelectric properties of these films was investigated, Tp analyze the effect, PZT |filais containing
various amounts of excess Pb were prepared. PZT thin films were deposited on the Pt/Ti bottorn
electrode by rf magnetron sputtering method and then they were crystallized by rapid thermal

annealing (RTA).

The experiment showed that all PZT films indicated perovskite polycrystalline

structure with preferred orientation (111} and no pyrochlore phase was observed. As higher excess
Pb was included, the films showed that value of leakage current shift from: 2.08% 107 to 6.63%
10® A/em? at 100kV/e¢m, and value of remanent polaﬁz'}ation shift from 8587 1 C/cm® to 4.256
C/cm®. Electrical properties of PZT thin film affected by Pb excess content of target were explained
to be caused of defect among space charges and defecti among grain boundaties.
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Table 1. Experimental condition of PZT thin film.

Target PZT ceramic target
Pt(150 nm) / Ti (50 nm) /
Substrate Si0s/ Si
Target—substrate
distance 70 (mm)
Base pressure of 2%10™ torr
system
Working pressure 1107 torr
Ar: > flow rate 18 : 2 (sccm)
Rf power 125 (W)
Free sputtering 10 (min)
Sputtering time 90 (min)
Substrate
temperature 300 ()

* 2. PZT Hdtete] dxe 24,
Table 2. Annealing condition of PZT thin film.

Annealing method

RTA(Rapid Thermal

Annealing)
Annealing temperature 700C
Annealing time 70 (mm)
Atmosphere gas 02 20 (scem)
Base pressure 2% 10" torr
Working pressure 1x107 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 . .
(a) 5% Pb excess (b)25% Pb excess (c)
50% Pb excess. |
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