_{

Jlm

TaxOs HHAIE Hi8to] 7H

A 1}

X
51C-5-1

A otg Holl

o

o

rk

The Study on Dielectric Property and Thermal Stability of Ta2Os Thin—films
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Abstract - Capacitor material utilized in the downsizing passive devices and dynamic random access memory

(DRAM)

requires the physical and electrical properties at given area such as capacitor thickness reduction, relative dielectric

constant increase, low leakage current and thermal stability.

Common capacitor materials, SiOs, SisNg, SiO2/SisNg, TaN and et al,

used until recently have reached their physical

limits in their application to several hundred angstrom scale capacitor. Ta20s is known to be a good alternative to the
existing materials for the capacitor application because of its high dielectric constant (25~33), low leakage current and
high breakdown strength. Despite the numerous investigations of Ta20; material, there have little been established the
clear understanding of the annealing effect on capacitance characteristic and conduction mechanism, design and

fabrication for TaxOs film capacitor.

This study presents the structure-property relationship of reactive-sputtered Ta:0s MIM capacitor structure processed
by annealing in a vacuum. X-ray diffraction patterns showed the existence of amorphous phase in as-deposited condition
and the formation of preferentially oriented-Ta:0s in 630, 700C annealing. On 650, 700C annealing under the vacuum,
the leakage current decrease and the enhanced temperature-capacitance characteristic stability. and the leakage current
behavior is stable irrespective of applied electric field. The results states that keeping Ta.O; annealed at vacuum gives
rise to improvement of electrical characteristics in the capacitor by reducing oxygen-vacancy and the broken bond

between Ta and O.
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Fig. 1 Fabrication process of thin films
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Fig. 5 RMS of Tax0s thin films
(at 600, 650, 700C and as deposited)
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