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Dielectric Properties of Ta,Os; Films Annealed at Various
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Abstract To explore the annealing temperature dependence of dielectric properties Ta;Os thin films were
prepared by MOCVD(metal-organic chemical vapor deposition) and MOD(metal-organic decomposition). The
TayO;5 thin films fabricated MOCVD and MOD were annealed in O, at temperature between 600 and 900°C.
The measured dielectric constant of both films at 100 kHz was the highest value at 650°C and decreased with
increasing annealing temperature above 650°C. Plane-view SEM image showed that the boundary seems to
be crack broke out with increasing annealing temperature. It was confirmed that outbreak of boundary
influenced a decrease of dielectric constant with increasing annealing temperature. The leakage current density

increased with increasing annealing temperature.
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Fig. 1. X-ray diffraction patterns of the Ta,Os films by MOD
annealed at various temperatures.
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Fig. 3. Plane-view TEM Images of Ta,Os films by MOD
annealed at (a) 600°C, (b) 650°C and (c) 700°C
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Fig. 4. (a) Dielectric constants and (b) dissipation factors of
the Ta,Os films by MOD annealed at various temperatures for
1 h.
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Fig. 5. X-ray diffraction patterns of Ta,0s films by MOCVD
annealed at various temperature.
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Fig. 6. (a) Dielectric constants and (b) dissipation factors of the
Ta,0s films by MOCVD annealed at various temperatures for
1h

: 850°C (deposited by MOCVD)
: 700°C (deposited by MOCVD)
1 850°C (deposited by MOD)
: 700°C (deposited by MOD)

ad»bd

1E-4

WY
TS >

NI W) ]
R/ /7/)/ ! iy
/////////////////////I//////////// Z

A

D
T
/i

S
L

Leakage Current Density (A/cm?)
T
4

S | P B |

1 i L.
0.0 01 0.2 03 04 0.5 06 0.7
Applied Field (MV/cm)

Fig. 7. I-V Characteristics of the Ta,Os films annealed at
various temperatures.
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