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Fig. 1. EPR results for STO and LaSTO single crystal.
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Fig. 2. The I-V curves of (a) In/LaSTO/In and Pt/LaSTO/In devices. The inset in panel (a) is the device structure.
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Abstract

To date, there has not been a consensus about the resistance switching mechanism of donor-doped SrTiO3s. The La
doped STO (LaSTO) single crystal is a donor-doped material and has an N-type conductivity since La*" could easily
substitute Sr*>. In this study, the Pt/LaSTO/In memory device is fabricated based on (100) LaSTO single crystal with
0.5 wt% La doping. Through a series of electrical tests, it is found that the Pt/LaSTO/In memory device has a stable
multi-stage resistive switching property, and the maximum switching ratio is 10*. The fitting I-V curve at the high
resistance state (HRS) shows that there is an interface barrier in the memory device. However, the fitting I-V curve at
low resistance state (LRS) is consistent with the characteristic of the electron tunneling model. The spectrum of electron
paramagnetic resonance (EPR) indicates that LaSTO single crystal has only one EPR signal of g = 2.012. Considering
the fact that Ag = gobs — ge (Where gobs is the g factor obtained from the sample, go = 2.0023 is the free electron value)
is positive, the signal can be regarded as being due to hole center. The hole center is positively charged and can trap
electrons. Comprehensive analysis indicates that the transition between the HRS and LRS of the device can be explained
by the modulation of Pt/LaSTO interface barrier, which is caused by the electron trapping and detrapping of interfacial
vacancy defects. In addition, it is found that illumination could reduce the low resistance of the Pt/LaSTO/In device.
This is due to the photo-generated carriers causing a tunneling current because of the narrow Schottky barrier when the
Pt/LaSTO/In device is in the LRS. However, the Schottky barrier plays a leading role in HRS, so the change in carrier
concentration, caused by illumination, does not lead to a significant change in current for HRS. The experimental results

provide theoretical and technical guidance for the applications of LaSTO single crystals in resistive memory devices.
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