Fully inkjet printed h-BN memristors
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Abstract

Layered hexagonal boron nitride (h-BN) has been proved to show switching behaviour for both
information storage and neuromorphic computing [1-3]. However, synthesis methods like mechanical
exfoliation and transfer after chemical vapor deposition (CVD) growth limit its industrial applications
[4,5]. In this work, we introduce inkjet printing technology [6] to fabricate h-BN based memristors to
achieve low cost and scalable mask-free fabrication. We have first synthesized inks containing h-BN
nanoflakes, and then produced (at a low fabrication temperature <100 °C) fully inkjet printed Ag/h-
BN/Pt and Ag/h-BN/Ag devices. The devices show stable bipolar resistive switching behavior with
high on-off ratio of 107, retention time >10° s at 85 °C, and operation voltages less than +1 V. The
devices also show potential for multilevel data storage controlled by current limitation. This study
indicates that inkjet printing is one promising fabrication method for large-scale memristor fabrication,
especially for flexible electronics.
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