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ABSTRACT 

Memtransistors, an emerging type of device where the electrostatically coupled gate terminal governs the memristive 
charge transport, are potential candidates for applications revolving in-memory computing and neuromorphic computing. 
However, the accurate determination of memory states and understanding of device physics across all operational 
regimes remains a challenge with existing models. Here, we show through detailed modelling and electrical 
characterization, that charged vacancy induced channel potential changes and self-heating in memtransistors to be 
dominating influences on their memory operations.  Neglected by prior work, resistive memory effects in memtransistors 
were thought to originate from mostly vacancy-modulated schottky barrier changes at the transistor contacts. Leveraging 
new insights into transistor channel electrostatics and device self-heating, we propose a new class of memtransistors 
that operate with a floating gate to enable reconfigurable ambipolar resistive switches; capable of implementing excitatory 
and inhibitory synapses to enhance neuromorphic computational performance. 
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Leong Jin Feng is currently a PhD student in Electrical and Computer Engineering Department, National University of 
Singapore. His research mainly focuses on two-dimensional materials based memory devices. 
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