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Abstract

This study presents the microstructure-electrical property relationship of reactive-sputtered Ta:Os
MIM capacitor structure processed by annealing in a vacuum and O: ambience. A microstructural
investigation showed the existence of amorphous phase in as-deposited condition and the formation of
preferentially oriented-Taz0s in 700 °C annealing. On annealing under the O: atmosphere, the Ta:0s
film exhibited the trend of its composition’s approaching to stoichiometry from off-stoichiometry,
analyzed by EPMA, the leakage current decrease and the enhanced temperature-capacitance
characteristic stability. In the case of low temperature vacuum-annealing treatment, the leakage current
behavior was stable irrespective of applied electric field. In the high temperature-annealed film at a
vacuum condition, the electrical properties was observed to deteriorate. The results state that in Tax0Os
film annealed at O: atmosphere, gives rise to improvement of electrical characteristics in the capacitor
were improved by reducing oxygen-vacancy and dandling Ta-O bond.

Key Words : tantalum pentoxide, MIM capacitor(metal~insulator-metal capacitor), sputtering,
passive devices, annealing
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4 1. TaOs W] Az =22,
Table 1. The deposition conditions of TaxOs
thin-films.
Deposition parameter Condition
initial pressure 1.0%10°° torr
working pressure 50107 torr
target Ta(99.99 %)
Ar/O; ratio 80 : 20 (10 scem)
RF Power 250 W(fixed)
top electrode Au, 3800 A, 0=2 mm
bottom electrode Pt, 3000 A
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1. Tax0s ¥ate] ©H,
1. Cross section image of Taz0s
thin film.
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o Pt.Si

Intensity (au)

ad 2 ody =3 & Ta0s %ute]
X-Ray 3dsd,

2. X-Ray patterns of Taz0s thin
films annealed at Oz 650T,
vacuum 650 C and as deposited.
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a8 3. Ta0s 9%} EPMA £4.
Fig. 3. EPMA analysis of tantalum oxide
thin films with annealed.

(a) Oz 650°C, (b) vacuum 650 T
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a8 4. Ta0s o] AFM 344 84,

Fig. 4. AFM image of Tax0Os thin films.
(a) 02 650 T, (b) vacuum 650 T,
(c) as—deposited
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Fig. 5. Dielectric constant as a function of
temperature for the Ta)0s thin
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(a) O; 650 C, (b) vacuum 650 TC.
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