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Synthesis of p-type transparent conductive Ti-oxides based films utilizing interface
reaction
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We recently found that an amorphous Ti oxide layer consisting of mainly Ti02 formi
ng at the interface between Cu(Ti) and ITO would be a p-type transparent conductive film in the previous s
tudy on contact resistance at the Cu(Ti)/ITO junction. Thus, purpose of the present study is to develop a
synthesis of the reaction film on glass substrates and to characterize its optical and electrical properti
es. Cu(l0 at.%Ti) alloy films were deposited on 40 nm-thick I1TO/Glass substrates. The Cu(Ti)/1T0/Glass sam
ples were annealed in ultrahigh vacuum at 400C for 6 h. The amorphous Ti-oxide layer with about 20 nm in t
hickness formed on the glass substrate, and the 1TO layer was eliminated due to the reaction. The amorphou
s Ti-oxide films exhibited transmittance of about 70% in visible light region, sheet resistance of about 1
.0 x 10 ohm/sqg., positive Hall coefficient, and carrier density of about 1.0 x 10" cm at RT. The univalen
t cation Cu+ would be essential for the p-type conductivity.
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