Journal of the Korean Institute of Electrical and Electronic Matenal Engineers. Vol. 12, No, 7, pp. 592-600, 1999,

PZT ZSHA vlat IHEHAIE{Q} sHEEN =20 28 7 e

A Study on PZT Thin Film Capacitors and Their Bottom Electrodes
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Abstract

This paper investigated experimental influencing factors in Pt and RuO. electrode preparations which
were adopted to the subsequent fabrication of Pb(Zr, . Ti.,;) (PZT) thin film capacitors. Because a high
substrate temperature may produce a bhuilt-in stress, unwanted nter-diffusion, and rough surtace mor-
phology, we used two step processes for the bottom clectrode and PZT film growth © thin films were
grown at a low temperature and then subjected to an RTA treatment. The as-grown bottomn electrodes
at 300%€ for Pt and 200%¢C for RuO, gave the {ilm resistivity of 10°Q -em, rms roughness about 55 A, and
the preferred crystal onentation of Pt (111) and RuO. (i01). RTA treatment of Mt clectrode at 600
for 30 seconds improved the resistivity to 5x10°Q -cm and generated (111} preferred cryatal orientation,
PZT {ilms exhibited multicrystalline structure with strong PZT (110} plane and weak (211 plane for an
sptimized Pt oelectrode and (111), (200), (112) planes for RuO,.  Well fabricated PZT capacitors showed
4 leakage current density o the order of 107A/al, dieleciric constant 365, o remanent polarization 27/
al, and coercive field 505 kV/cm.  urther details on the bottom electrode propertics and recommendoed

I

conditions 1 memory device applications of thin film PZT capacitors are presented.
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Fig. 6. Current-voltage characteristics of
PZT thin film deposited (a) Pt and
{b) RuO, bottom electrode.
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