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Preparation of p-type NiO thin films
by a reactive-sputtering method with a pair of facing Ni targets
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Abstract : Transparent conducting oxide (TCO) films have generally n-type conductivity, and
are used as transparent electrodes in various devices. For p-type transparent conductivity of
oxide thin films, Although NiO films and CuAlO2 films are reported, their conductivity

are worse than n-type oxide thin films. From a view of application of transparent electronics
device and high-efficiency solar battery device, various reserch and development are done.

In this study, Preparation of NiO thin films were tried varying oxigen contents or substrate
temperture with facing target sputtering (FTS) system. FTS can sputter easily Ni that magnetic
metal is because it impress a perpendicular magnetic field between a parallel target side facing
each other. and Not being collision damage of high energy charged particle into deposited films
by the plasma enclosure between both targets is advantage.
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Fig.1 X-ray diffraction patterns of NiO films.
(@) Tauw= RT, O, 100%, (b) Tswp = RT, O, 60%,
(€) Tsuwo = 200, O, 100%, (d) Tsup = 200, O, 60%.
. Vis identified from PDF data of NiO(#47-1049).
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Fig.2 Transmission spectrum of NiO films.
(@)Tsuo= RT, O, 100%, (b) T = RT, O, 60%,
(€) Tsup = 200, O, 100%, (d) Tsu» = 200, O, 60%.

fig.3 SEM images of NiO film surfaces.
(@)Tsuo= RT, O, 100%, (b) Tsw = RT, O, 60%,
(€) Tsup = 200, O, 100%, (d) Tsus = 200, O, 60%.
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Fig. 4 X-ray diffraction patterns of Ag-doped NiO films.
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Fig. 5 Transmission spectra of (a) Ag-doped
and (b) undoped NiO films.



