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The Study on Dielectric and RTA Property of Oxide Thin-films

° IS, Kim, D.Y. Lee, Y.R. Cho, JS. Song
KERI Electric & Magnetic Devices Research Group

Abstract - In this work, the TasOs thin films
were deposited on Pt/n-Si substrate by reactive
magnetron sputtering and the RTA treatment
at temperatures range from 650 to 750 T in O»
and vacuum. X-ray diffraction analysis, FE
SEM, dielectric properties and leakage current
density have been used to study the structural
and electrical properties of the Ta20s thin
films. XRD result showed that as— deposited
films were amorphous and the annealed films
crystallized (<700 T) into A-Ta:0s5. The
crystallinity increased with temperature in
terms of an increase in the intensity of the
diffracted peaks{(B8-Tas05) and annealing in
oxygen reduced defect dangling Ta-O bonds.

As deposited Tazos films show the leakage
current density 107 to 10°® (A/cm?) at low
electric fields ( <200 kV/cm). However, it was
found leakage current density of Ta20s thin
films decreased with Oz ambient annealing. The
dielectric constant of the as deposited TasOs
thin films was e, 9 ~11 but the dielectric
constant was increased after RTA treatment in
O2 ambient more then in vacuum.
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Table 1. Deposition conditions of Taz0s thin-films

Deposition parameter Condition
base pressure 1.0x10™ torr
working pressure 50x10"° torr
target Ta(99.99 %)
Ar/O; ratio 80 % : 20 %(12.5 sccm)
RF Power 250 W(fixed)
top electrode Au, 3800 A, =2 mm
bottom electrode Pt, 3000 A
Ag 3000 A
(top Electrod)

Pt 3000 A
(bottom electrod)

(buffer layer)

¥ 1. MIM A A H
Fig. 1. MIM capacitor
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Fig. 2. Cross section image of
Taz205 thin film
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Fig. 3. XRD patterns of Ta20s thin films
(RTA at Oz 650C, vacuum 650 T
and as deposited)
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Fig. 4. AFM image of Ta20s thin films

(a) Oz 650 T, (b) vacuum 650TC,
(¢) as- deposited.
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Fig. 5. Dielectric constant as a function of
tempeture for the TazOs thin films
(a) Oz 650 T, (b) vacuum 650 T
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Fig. 6. Leakage current density as a function
of electric field for the TaxOs thin films
(a) 02 650 T, (b) vacuum 650 T
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