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ABSTRRACT

I[n this paper, ihe effects of La addition of PLZT thin film prepared by sol-gel method on the capacilor
characteristics are investigaled for gigalnt generation DRAM applications. The addition of La on the PLZT
capacitor results m a trade-off hetween charge storage density(Q.") and leakage current density(J,). As La
conteni moreases, Q. and permeabihity(e,) at OV are reduced while ], 15 significantly decreased. It 15 de-
monstrated that 5% La doping of PZT can substantially reduce J, and alse improve resislance to fatigue
while mearring only minimal degradation of Q.. Very low leakage current density (5%107 A/em” even at
125°C) and lugh charge storage density (100{C/pm’) under Vp/2=1V conditions are achieved using 5% La
doped PZT thin films [or gigalnt DRAM capacitor dielectrics. In addition, the fatigue and TDDB meas-
urements indwcate good reliability of the PLZT capacitors.
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Fig. 2. XRD spectra for La doped PZT (0~20% La)
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Fig. 3. AES depth profile for 700 A 5% PLZT films.
No significanl interfacial layer is faund.
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Fig. 4. Hysteresis loops of {a) undoped PZT films and (b} 5% La doped PZT films with £1V operation on a po-
larization vs. vollage plane. The 5% PLZT film shows a more linear and narrower hysteresis loap than

an undoped PZT film.
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