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improvement of dielectric and interface properties of A/CeQ>/Si capacitor
by using the metal seed layer and N» plasma treatment
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Abstract

In this paper, we investigated a feasibility of cerium oxide(CeO) films as a buffer layer of
MFIS(metal ferroelectric insulator semiconductor) type capacitor. CeQ: layer were prepared by two step
process of a low temperature film growth and subsequent RTA (rapid thermal annealing) treatment.
By applying an ultra thin Ce metal seed layer and N plasma treatment, dielectric and interface
properties were improved. It means that unwanted SiO: layer generation was successfully suppressed
at the interface between the buffer layer and Si substrate. The lowest lattice mismatch of CeO: film
was as low as 1.76% and average surface roughness was less than 0.7 nm. The Al/CeO/Si structure
shows breakdown electric field of 1.2 MV/cm, dielectric constant of more than 15.1 and interface state
densities as low as 1.84x10" cm™eV™!. After N: plasma treatment, the leakage current was reduced

with about 2-order.
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Fig. 1. XRD result of CeO: films as a function
of substrate temperature
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CeO: films for different substrate
temperature.
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Dielectric constant
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Fig. 3. Dielectric constant of CeO: films for
different substrate temperature
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Fig. 5. C-V result of CeOz by using Ce metal
seed layer
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after Nz plasma treatment
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