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Effect of Hydrogen on leakage current characteristics of (Pb,La)(Zr,Ti)Os; (PLZT)
thin film capacitors with Pt or Ir-based top electrodes
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Abstract The leakage current behaviors of PLZT capacitors with top electrodes of Pt, Ir, and IrO; are investigated be-
fore and after hydrogen forming gas anneal. The P-E hysteresis and fatigue properties of Pt/PLZT/Pt capacitors are
almost recovered after recovery anneal in O, ambient. The leakage current mechanisms of PLLZT capacitors with Pt
and IrO; top electrodes are consistent with space-charge influenced injection model showing the strong time depen-
dence irrespective of annealing conditions. On the other hand, the leakage current behavior of Ir/PLZT/Pt capacitor
shows steady state independent of time because IrPb, conducting phase, formed at interface between Ir top and PLZT
is a high conduction path. Teh leakage current mechanism of Ir/PLZT/Pt capacitor is consistent with Schottky barrier
model.
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Fig. 1. P-E hysteresis curves of Pt/PLZT/Pt capacitors an-
nealed at 4% H. and recovered at 700C for 10 min in O,
ambient.
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Fig. 2. Fatigue properties of Pt/PLZT/Pt capacitors before
hydrogen anneal and recovery annealed at 700 C for 10 min
in O‘).
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Fig. 3. True leakage current characteristics of Pt/PLZT/Pt ca-
pacitors annealed at 4% H. and recovered at 700 for 10 min
in Oz.
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Fig. 4. True leakage current behaviors of Ir/PLZT/Pt capaci-
tors before hydrogen anneal, after hydrogen anneal, and recov-
ery anneal.
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Fig. 5. True leakage currents of Ir, IrO,/PLZT/Pt capacitors.
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Fig. 6. XPS spectrums of Ir/PLZT interface in Ir/PLZT/Pt capacitors annealed at 700 for 10 min

in Ar ambient.
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