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Fig. 1. (a) SEM image of the device; (b) the schematic structure of Ta/BN/Pt device; (¢) Raman spectrum
of the transferred h-BN thin film on a SiO2/Si substrate; (d) a HRTEM image shows the overall structure
of the device and the corresponding FFT pattern (inset) of the h-BN region.
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Fig. 2. The I-V relationships of the devices (a) with h-BN and (b) without h-BN. Arrows indicate the

voltage sweeping direction.
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Fig. 3. (a) The endurance of the device at 100 cycles of voltage sweeping; (b) retention properties at room

temperature; the cumulative probability of (c) Vsgr/VreseT and (d) HRS/LRS for the Ta/BN/Pt device.
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Fig. 4. (a) The read-write-read-erase-read operation of the device under pulse mode; (b) 10 times sequential

switching cycles under pulse mode.
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Fig. 5. The device conductance continuously increases
or decreases by consecutive potentiating or depressing
pulses. The conductance is measured at 0.2 V after
each pulse and the read current is plotted. Potenti-
ation pulses: 2.5 V, 28 us; depression pulses: —3 V,
28 us.
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Two-dimensional hexagonal boron nitride based
memristor”
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Abstract
Hexagonal boron nitride (h-BN) based resistive switching device is fabricated with the multilayer h-BN film serving
as an active material. The device shows the coexistence of forming-free and self-compliance bipolar resistive switching
behavior with reproducible switching endurance and long retention time. Moreover, the device in pulse mode shows
analog resistive switching characteristics, i.e. the resistance states can be continuously tuned by successive voltage

pulses. This suggests that the device is also capable of mimicking the synaptic weight changes in neuromorphic systems.

Keywords: hexagonal boron nitride, resistive switching, memristor, neuromorphic

PACS: 73.40.Rw, 77.80.Fm, 72.20.-, 85.35.-p DOI: 10.7498/aps.66.217304
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