2019 CT CI Foundation S’czence and Technology Scholarsth

o ST EE 5

Research Scholarship

PR EAA L E T REAHZIARKHEREANRRGEAIIREL R RALFEHB A Z BT

Fully Analog Resistive Synaptic Device on the Application of Neuromorphic Computing for future Al Chip
Design and Al Assisted Manufacturing
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We dedicate in developing a promising non-filamentary resistive random access memory (RRAM)-based device which is one of the promising candidate as the electronic
synapse for the application of neuromorphic computing in artificial intelligence. This kind of RRAM benefits in numerous desirable features for the application of
synaptic electronics including high reliability, fully analog states, and non-linear [V curve which 1s 1important to suppress unwanted leakage in high density
neuromorphic array structure. Favorable characteristics for neuromorphic applications such as long term potentiation (LTP), long term depression (LTD), and Spike-
timing-dependent plasticity (STDP) learning are demonstrated in this device as well, showing the promising potential to be an electronic synapse. Moreover, a
hardware neuromorphic system by implementing this device 1s successfully constructed based on feed forward network (FNN) and backpropagation learning algorithm,
Explorations of this device from structure engineering down to circuit implementation are thoroughly studied. We believe the remarkable performances of this device
give a promising potential to realize a robust neuromorphic system with high energy efficient and parallel computing, paving a new future in Al technology.

Bt 58 AR

Research Focus Development and structure engineering of non-filamentary RRAM with fully analog resistive states for electronic synaptic
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Yield analysis and model build-up for design optimization of large scale memory array
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