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ABSTRACT

Ta,05 films were deposiled on the p-Si(100) substrates by ECR-PECVD and annealed in O, atmosphere.
The thicknesses of Ta;0;/5i0; layers were measured by an ellipsometer and a cross-sectional TEM. Annealing
in Oy atmosphere enhanced the stoichiometry of the Ta;0p film and reduced the impurity carbon content
Ta; films were crystailized at the annealing temperatures above 7507 . The best leakage current characteris-
tics and the maximum dielectric constant of TazOs/S10 film capacitor were ohserved in the specimen annealed
at 700 and 750°C, respectively. The flat band voltage of the Al/Ta;0s/Si0,/p-Si MOS capacitor was varied
in the range of —0.6~— 16V with the annealing temperature. The conduction mechanism in the Ta,Os film,
the variation of the effective oxide charge density with the anunealing temperature, and the effective electric
field distribution in ithe Ta0s/510. double layer were also discussed.
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Fig. 1. Schematic diagram of the ECR-PECVD sysiem
for TayOs film.
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Fig. 2. XRD spectra for Ta.05 films deposited at 95€
and annealed at 700~850C in an O atmos-
phere.
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Fig. 3. J-E curves for Ta,0s/5i0; films deposited at 95
C and annealed al 700—~850C in an Oy atmos-
phere {The thicknesses of Ta;0; and SiQ layer
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Fig. 4. TEM cross section micrograph of TazO /510,
film annealed at 850C in O, atmousphere.
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Fig. 5. Ln{J)-E"® curves for Ta:0:/Si0s films deposited
at 95C and annealed at 700~850C in an O

atmosphere.
30 i
251 -
E 201
1% il
=
8 15 n
o 8
= : T
TR (] S o a— o 0
5]
5] B Ta,0, (TEM)
0O 5 A Ta,Q.f8i0, (TEM)
—0--Ta,04/510, (Ellipsometer)
D : 1 1 1
50 100 700 7580 800 850

Temperature (°C)

Fig. 6. Variation of dielectric constants of Ta,Os and
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Table 1. C-V Characteristics of Al/Ta.0s/5i0:/p-5i MOS Capacitor.
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Fig. 7. Instabifity in C-V plot of a A/ Ta0:/Si0,/p-Si
capacitor due to high positive voltage stress.
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