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Study on the Resistive Switching Behaviors of TiO, Thin Films by Pulsed Laser Deposition

CAO Xun'?, LI Xiao-Min', YU Wei-Dong' , ZHANG Yi-Wen'~
(1. State Key Laboratory of High Performance Ceramics and Superfine Microstructures, Shanghai Institute of Ceramics, Chinese
Academy of Sciences, Shanghai 200050, China; 2. Graduate University. of the Chinese:Academy of Sciences, Beijing 100049 ,
China)

Abstract: The TiO, thin films with resistive switching behaviors were grown on Pt (111)/Ti/Si0,/Si sub-
strates by pulsed laser deposition (PLD). Scanning. electtical microscope ( SEM) and atomic force micro-
scope ( AFM) were employed to’ characterize the as-grown films respectively. No evident diffraction peak of
TiO, is found in X-ray diffraction (XRD) pattern, /The films exhibit nanocrystalline or noncrystalline. The
results show that the surfaces of the films are flat, smooth and dense. The results of electrical test indicate
that TiO, thin films show a unipolar resistive switching behavior, and the high-resistance to low-resistance ra-
tio can reach 10*. The electrical conduction of the films at high resistance state is controlled by the space
charge limited current mechanism, and the soft-set phenomenon is found. The formation and rupture of con-
ducting filaments in TiO, thin films are preliminarily analyzed.
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Table 1 Deposition parameters of TiO, films by PLD

Substrate Pt(111)/Ti/Si0,/Si
Target TiO,
Substrate-target distance(d,_,)/mm 75

Substrate temperature( T, )/ C 600

Pulse energy density(D,)/(J « em™?) ~5

Pulse frequency(f) /Hz 5

Base vacuum/ Pa 3.8x107*

0, partial pressure/Pa 1
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Fig. 1 XRD pattern of TiO, films deposited at 600°C and 1Pa ox-

ygen ambient pressure
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Fig.2 SEM images of TiO, films deposited at 600°C and 1Pa ox-

ygen ambient pressure

(a) Top view; (b) Cross section
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Fig.3 AFM image showing the surface (Sum X 5pum) of TiO,

films deposited at 600°C and 1Pa‘oxygen ambient pressure
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Fig.4  Schematic view of the ‘Au/TiO,/Pt structure used in the

measurement and typical -V characteristics
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