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Effects of Oxygen Partial Pressure on the Microstructure and
Resistive Switching Properties of NiO, Thin Films

WANG Rui-xue, HUO Jin-qian, ZHANG Yi-yang,
ZHU Hua-xing, QIU Xiao-yan

School of Physical Science and Technology » Southwest University s Chongqing 400715, China

Abstract: NiO, films on Pt-covered Si (100) substrates are deposited by means of radio frequency magne-
tron sputtering, and the effects of oxygen partial pressure on their microstructures and resistive switching
properties are investigated. Microstructure investigation reveals that NiO, films deposited with 20 %-oxy-
gen partial pressure exhibit a polycrystalline structure with a preferred crystalline orientation direction of
[200] and a smooth surface topography. Columnar crystalline grains with an average diameter of 13. 8 nm
are perpendicular to the substrate. With the increase of oxygen partial pressure, the saturation magnetic
moment of NiO, films decreases sharply. Compared with those samples deposited with other oxygen par-
tial pressures, the NiO, films deposited with 20 %-oxygen partial pressure show the best bipolar resistance
switching characteristics: the average ratio of high/low resistance is more than 10 at the read voltage of
—0. 6 V. The logarithmic plots and power-law fittings for current-voltage curves demonstrate that an ohm-
ic conduction process is dominated on the low resistance state, while on the high resistance state, an ohmic
conduction process is still worked when the applied gate voltage is lower than 0. 4 V, and a trap-controlled space-
charge limited current conduction process is dominated when the applied gate voltage is higher than 0.4 V.

Key words: NiO, film; microstructure; resistive switching property
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