ABSTRACT

INVESTIGATION OF HYBRID CMOS-NVM CIRCUITS FOR EMERGING
APPLICATIONS

In the last few decades, transistors have scaled exceptionally well according
to Moore’s law and have become the cornerstone behind the progress in the
field of semiconductors and electronics industry. However, with the emergence
of applications such as Al, Big Data, IoT, edge computing, etc., scaling alone
1s insufficient to address challenging performance requirements. In recent years,
emerging nanodevices co-integrated with CMOS as hybrid (CMOS-NVM) circuit

solutions have been extensively explored for various applications.

In this thesis, we investigate multiple "hybrid CMOS-NVM circuits" specifi-
cally based on three emerging NVM devices: OTPM, OxRAM, and STT-MRAM.
This thesis explores novel architectures, circuits, and optimized programming
methodologies for applications such as: near-sensor computing, ternary content

addressable memory (TCAM), and physical unclonable functions (PUF).
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