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Abstract: The effect of various post-annealing temperature to sputtered Pb(Zr, Ti)Os; (PZT) thin films wa

s investigated. The crystallization process, surface morphology and the electrical characteristics strongly de

pends on the

rapid thermal annealing (RTA). In radio frequency (RF) sputtering methods, there were man

vy papers mostly forcing on the crystal forming and the surface variations with different elements distributi

on (Pb, Ti, Zr, O) on the surface of the PZT layer. In this experiment, the post-annealing treatment prom
oted the Pb volatilization in PZT thin film and affected the Ti diffused throughout the Pt layer into the PZ
T layer. Second ion mass spectroscopy (SIMS) analysis was employed to show that the Pb element in the

PZT layer was decreased at the same time the Ti element mass was slight decreased than Pb with increa
sing RTA temperature. That result prove the content of Pb affect the PZT thin film property.
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Table 1. RTA condition of PZT thin film.

Annealing method RTA
500, 600, 700, 800
temperature o
[TC]
annealing Time 3 [min]
flow gas (O2) 20 [sceml]
base pressure of system none
working pressure none
rising time 10 [C/sec]
cooling method nature

2
ojft
ojft
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Sample preparation(Pt/Ti/Si0,/Si)

Organic cleaning

PZT deposition
RF-magnetron sputtering

|

RTA annealing

|

Analysis
(XRD, SEM, SIMS, I-V, P-E)

Fig. 1. The process of making the PZT samples.
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Fig. 2. XRD patterns of PZT thin films in different
annealing temperatures.
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Fig. 3. FESEM images of PZT thin films in different
annealing temperatures, (a) as grown, (b) 500C, (c) 600C,
(d) 700C, (e) 800C.
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Fig. 4. SIMS results in different annealing temperatures,

(a) as grown, (b) 500C,

(c) 600C, (d) 700C, (e) 800C.
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Fig. 5. Contents of Pb and Ti elments in PZT layer on
Pt/Ti/SiO«/Si substrate in different annealing temperatures.
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Fig. 6. Current density versus voltage charzcteristic for
RTA temperatures of PZT thin films.
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Fig. 7. P-E hysteresis loop of PZT thin film capacaitor
annealed in different temperatures.
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