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s/p-Si capacitorg A 2& gk A zE AlHe AW AL XRD, AES, high frequency C-V analyzer, I
-V meter, TEM F& Al&35d 2435ttt XRD £4& 53 Ta0s et e v AYe] AU
w 650C @A B2+ hexagonal 8-Ta,0s 402 AR dojd & Ay & Atk AES
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Abstract Thermal oxidation and plasma enhanced chemical vapor deposition of tantalum oxide thin
films on p-type (100) Si substrates were studied to examine the dielectric nature of Ta,0s as a Al/Ta,0s
/p-Si capacitor. Microstructure and dielectric properties of the capacitors were investigated by XRD,
AES, high frequency C-V analyzer, -V meter and TEM. XRD analysis showed that the structure of Ta,
Os films were amorphous, but the films were crystallized to hexagonal 8-Ta;0s by 650°C thermal oxida-
tion treatment. It was found that the stoichiometry of the films was more or less close to 2 : 5. Leakage
current density and relative dielectric constant of thermal oxidation Ta,Os film at 600°C was 5.0 X 1075A
/cm? and 31.5, respectively. In the case of PECVD Ta;Os film deposited at 0.47W/cm? they were 2.5 x 10
“5A/cm? and 24.0, respectively. The morphology of the films and interfaces were investigated by TEM.
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Fig. 1. X-ray diffraction patterns of TaJO; films.
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Fig. 2. AES spectra of thermal and PECVD Ta.0s
films.
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Fig. 3. The oxidation temperature dependence of
the dielectric constant and capacitance.
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Fig. 4. The oxidation temperature dependence of
the leakage current of the Al/Ta;0:/p-Si capaci-

tors.

1% 5% PECVDH oz YA A7 Ta0s
utete] RF powere] @& HdAsel Witg
eI Aojth. HAASE RF powers} O.
23W/cm’s)| A 0.47W/ecm?o 2 Z7} 3ol uje}
F7htd o olx gEukgo] MAyHE FU
o] 25 2] sheath Wo|* ion bombardment”}
FTAY viete] wAs € 2Ysbel 42 0
e Ao2 BZ4A. RF powerst 0.71W/

30 2.6
AY/TesOg f p-Si
As-deposited
| 2.4
- | ~
5 261 E
g L2 2 E
g 2 &
2 : g
= =
3 120 3
2 4 |
a 2 —-— %
Dielectric const. <
] e r1.8
Capacitance
18 T T LA T 1-6
000 020 040 060 080 1.00
RF power { W/em? )

Fig. 5. The dependence of dielectric constant and
capacitance of RF power.
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Fig. 6. Effects of the RF power on the leakage cur-
rent.
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Fig. 7. The cross-sectional TEM photographes of Ta;0;
(a) thermal oxidation at 600°C (b) thermal oxidation at 650°C
(c) diffraction pattern of (a) (d) PECVD at 0.47W/cm?( x 340K)
(e) PECVD at 0.47W/ecm?( x 1.2M) (f) diffraction pattern of (d)
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