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Fig. 1. (Color online) (8) Scanning electron micrograph of porous
anodic aumina substrate with the schematic of the pore structure. (b)
Pore-size distribution of the porous substrate. (c) Experimenta setup
of 4-terminal DC film resistance measurement.
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Fig. 2. (Color online) (a) Porous nickd film resistance as afunction of
thickness. When the full surface coverage is expected (~5.7 nm), the
observed film resistance is close to the value at the surface coverage
of 31 %, expected from the uniform film based on the percolation
theory. (b) Rd as a function of film thickness above 4 nm. The solid
lineisafit to Rd = Ay+ A/d + Ag/d between 6 < d < 13 nm. The inset
describes the presence of the pore array limiting the formation of the
continuous conduction channel.
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Thickness-dependent Film Resistance of Thin Porous Film

Aree Song, Chul Sung Kim, and Tagjoon Kouh*
Department of Physics, Kookmin University, Seoul 136-702, Korea

(Received 16 January 2012, Received in final form 21 January 2012, Accepted 25 January 2012)

We have observed the change in the film resistance of thin nickel film up to 13 nm, which is deposited on a porous anodic alumina
substrate, prepared by two-step anodization technique under phosphoric acid. The resulting film grows as a porous film, following the
pore structure on the surface of the alumina substrate, and the value of the resistance lies above 150 kQ within the range of thickness
studied here, decreasing very dowly with the film thickness. The observed resistance value is much higher than the reported vaue of a
uniform film at the same thickness. Since the observed value of the surface coverage with the pores is smaller than the critica value,
expected from the percolation theory, the pore structure limits the formation of conduction channel across the film. In addition, by
comparing to the typical model of thickness-dependent resistivity, we expect that the scattering a the pore edge further increases the
film resistance.

Keywords: porous anodic alumina, thin film growth, nano patterning
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