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Abstract:  Charge-trapping Flash memory devices, including SONOS and its variations, have surpassed 
floating gate (FG) devices in the commercial market share recently, primarily due to the remarkable 
success of 3D NAND technology. This concise course will commence with a review of the fundamental 
physical principles behind bandgap engineered (BE) SONOS, encompassing AB initio modeling of 
commercially adopted SiON tunnel dielectrics and SiN traps. Detailed scrutiny will extend to 3D NAND 
architectures, encompassing both standard commercial cells and emerging double-density structures 
such as hemi-cylindrical or flat cells. Additionally, the potential of 3D NOR structures to offer a superior 
product performances with low-latency and byte-addressable 3D memory will be explored. Introducing a 
notable innovation, a micro heater capable of localized heating above 400°C will be presented. This 
innovation has potential to enhance the P/E cycling endurance of 3D charge-trapping Flash memory to 
over 100 million cycles, with remarkable high-temperature data retention. Finally, addressing the 
escalating demands of big-data AI computing, the course will delve into 3D DRAM architectures and the 
concept of computing in memory (CIM) utilizing 3D memory technology. 




