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Abstract
Research discovery of ferroelectricity in doped hafnium dioxide (HfO2) thin films has
triggered tremendous research activities in exploration of ferroelectric memory, especially
ferroelectric field effect transistor, for a wide range of applications from low-power logic to
embedded non-volatile memory and to processing-in-memory accelerators. This talk will
focus on the development of FeFETs towards high-performance and robust embedded
nonvolatile memory. Challenges for existing FeFET devices are highlighted and design
strategies for mitigation are presented, including the gate stack engineering, back-end-of-line
FeFET for monolithic 3D integration, and double gate structure. Following that, important
applications of FeFET for processing-in-memory will be presented, including the matrix-
vector multiplication accelerator and associative memory. In the last, future research
directions, harnessing both ferroelectric and other promising devices, will be presented for
both memory and computing applications. Examples include monolithic 3D integration of
volatile and nonvolatile memory devices, oscillator based dynamical systems for
combinatorial optimization, and extreme environment electronics (e.g., cryogenic).
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