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Ferroelectric Properties of PZT Thin Films by RF-Magnetron sputtering
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Abstract

The effects of post annealing treatments of ferroelectricity in PZT(Pbygs(Zrosz, Tioss)Os) thin film deposited on
PY/SiO»/Si substrate by RF-Magnetron sputtering methode was investigated. Analyses by RTA(Rapid Thermal
Annealing) treatments reveled that the crystallization process strongly depend on the heating temperature. The
Perovskite structure with strong PZT {(101) plan was obtained by RTA treatments at 750°C. With increasing
RTA temperature of PZT thin films, the coercive field and remanent Polarization decreased, while saturation
polarization(P) was decreased. P-E curves of PYPZT/Pt capacitor structures demonstrate typical hysteresis

loops.

The measure values of P, E. and dielectric constants by post annealed at 750C were 38 4 C/lem’

35KV/cm and 974, respectively. Switching polarization versus fatigue characteristic showed 12% degradation

up to 10" cycles.
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¥ 1. PZT ®2h9] sputtering =24,
Table 1. Optimized sputtering conditions for PZT

thin films

Sputtering method reactive RF magnetron sputtering

Target sintered PZT ceramic target
Pt(100nm)/Si02/Si

Targct-substrate distance 65(mm)

Substrate

Basc pressure of system 2.0%10 °(Torr)

(Ar:Oz) flow rate 9 1 (sccm)
RF power 100 (W)
Substrate temperature 550(C)

Film thickness 4500nm

¥ 2 PZT &9t FdXe =4
Table 2. Post-annealing parameters for PZT thin

films.

Annealing method RTA(rapid thermal anneal)

Temperature as-grown, 550, 650, 750(C)
Time 120(sec)

Flow gas (O2) 20(scem)

Base pressure of system  2.0%10 °(Torr)

Rising Time 20(C/sec)

Cooling nature
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Fig. 1. XRD pattens of PZT thin films as a
function post-annealing temperature of as-
grown, 5507, 650C, 750C.
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Fig. 2. SEM surface morphology of PZT thin

films before and after RTA treatments.
(a) as-grown, (b) 750C
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Fig. 3. P-E hysteresis loop of Pt/PZT/Pt
capacitors annealed at various temperature
for 2 min. (a) 650C (b) 750TC.
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Fig. 4. Fatigue Characteristics of PZT thin films
annealed at 750C for 2min.
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Fig. 5. Capacitance versus voltage characteristics

of Pt/PZT/Pt capacitor annealed at 750C
for 2 min
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