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The Effects of Deposition Temperature of Pt Top Electrodes
on the Electrical Properties of PZT Thin Films
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il Pb{(Zr,Ti) O; (PZT) utute) M7)d B ujxj= odikol] t)sted d7sbgich. Py AFE A
2ol F&8hz A5, Pt AT shiell 1A% PZT whebe 7h3-4 4o AskA AMsl=gev), Pt A

FEAHA] R FEE A SAlo] AR edgkeh ol9}h e H4ato] WAE AL AT chamber W] $%7)7} Pt AR
AFY Foj Aol s 4 YAR FeE, o] EaH 4 YA} Z2el4 Pt sh4-2) PZT ubet 2 &4k Soj7} PZT
ghatol} b4 FFE HE] 7] dEolct. Pt Fo 2480 gloje 3719 4 YR Fal7} o922 Pt AFo] JoiH
QA = PZT Wb g4 BAo) A=) ¢hect. o)’ AH4 549 Asles 4ba 9719 RTA (rapid thermal an-
nealing) Aelol oj&f o] g, B, FAAF S PLAY AT 32571 75l alet $AEE B4 o).

Abstract The effects of deposition temperature of Pt top electrodes on the electrical properties of Pb(Zr, T1)O, (PZT)
thin film were investigated. When the Pt top electrodes were deposited at substrate temperatures of 200°C or above,
the ferroelectric properties of the PZT thin film under the Pt electrode were severely degraded. Whereas those of the
PZT film where the Pt electrodes were not deposited were not degraded. Water vapors which remained in the vacuum
chamber were dissociated into hydrogen atoms by the catalysis of Pt top electrode, and those hydrogen atoms diffused
into the PZT film and produced oxygen vacancies at high substrate temperature, resulting in the degradation of the
ferroelectric properties of the PZT film located under the Pt electrode. Since the water vapors could not be dissociated
into hydrogen atoms without the catalysis of Pt, the degradation of the PZT film did not take place where the Pt elec-
trode were not deposited. The degraded feroelectric properties could be recovered by rapid thermal annealing (RTA)
treatment. On the other hand, leakage current characteristics were improved with increasing the deposition tempera-
ture of Pt top electrodes.
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Fig. 1. X-ray diffraction patterns of the PZT films as a func-
tion of deposition temperature of Pt top electrodes.
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Fig. 2. (a) Dielectric constant- Electric field characteristics and
(b) Polarization~ Electric field hysteresis loops of PZT films as a
function of deposition temperature of Pt top electrodes.
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Fig. 3. Leakage current characteristics of PZT films as a func-
tion of deposition temperature of Pt top electrodes.
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Fig. 4. Dielectric constant-Electric field characteristics of Pt-
(300)r.
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Fig. 5. (a) Fabrication sequence of Pt-300r and (b) Dielectric
constant- Electric field characteristics of Pt-300r.
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Fig. 6. (a) Dielectric constant-Electric field characteristics and
(b) Polarization-Electric field hysteresis loops of PZT films an-
nealed in ultra-high vacuum (2 x 10~ *Torr) and high vacuum
(1x 10 °Torr).
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Fig. 7. Recovery of ferroelectric property after RT A treatment.
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