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Amorphous tantalum pentaoxide films have been prepared by means of

the chemical vapor-deposition of an organo-tantalum compound. Current-

voltage characteristics were measured on Al-Ta,0s-Si structure with the

oxide-film thicknesses 1000 to 3000 A at a temperature range of —150~175C.

It has been found that the current transport is essentially independent of the

electrode material, the film thickness, or the polarity of the electrode.

The current transport appears to be due to the bulk limited Poole-Frenkel

mechanism at higher temperatures and the tunnel emission at lower tempera-

tures. The activation energy at higher fields and temperatures has been

estimated to be 0.52 eV, which is in a good agreement with a previous resulit.

Chemically vapor-deposited film of Ta,0Os provides a higher conduction level

and a lower breakdown voltage compared with the SiO, or Si;N, film.
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Fig. 1 Voltage-current characteristies of Al/Ta,0s/

Si structure at room temperature
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Fig.2 Voltage-current characteristics of Al/Ta,05/
Si(n-type 0.006~0.018 Qcm) at a temperature
range of 25~175C
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Fig.3 Current vs. I/T at different fields for
the structure described in Fig.2
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Fig.4 Fowler-Nordheim type plot of Al/Ta,0s/Si

structure at 123 K
O :n-type 0.006~0.018 Qem Si
® :n-type 4~6 Qcm Si

-
=)
[
N
T

1078

I(a)

107° ! ! ! T S W T |
0.1 0.2 0.5 1.0

v (V)

Fig. 5 Voltage-current characteristics of Al/Ta,O5/
Si at low temperatures and low fields
O:—150C, @®: —50C
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Fig.6 Current vs. I/T at diffrent fields for Al/Ta,0s/

Si(n-type 4~6 Q cm) structure
Field( X10* V/cm), O:10.0, @:6.1, A:4.1,[1:2.0
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Fig.7 Voltage-current characteristics of Al/Ta,0s/
Si structure with diffrent
Ta,05 thicknesses
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Voltage-current characteristics of Al/Ta,05/
Si and Au/Ta,04/Si structure
O:Al @:Au
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