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Abstract: The next-generation computing market is poised to experience an astounding six-fold
surge from 2023 to 2033, driven by a remarkable compound annual growth rate (CAGR)
exceeding 19% in the next decade. The escalating computing demand intensifies the necessity
for optimal low-power and high-performance solutions. Achieving continuous power-performance
scaling demands seamless synergy between transistors, interconnects, and packaging
technologies. With FInFET scaling approaching its limits, innovative device architectures emerge
as promising candidates for next-generation transistor technology, including gate-all-around
(GAA/NS), Forksheet FET (FS), complementary FET (CFET), 2D-material FET. To address large
wire delay and the high IR drop issue resulting from continuous area scaling, novel interconnect
material and innovative integration schemes like Backside Power Delivery (BSP) are required.
Furthermore, the semiconductor industry is moving towards advanced heterogeneous packaging
platforms for both 2.5D and 3D integration. In this short course, we will explore the current state
of transistor, interconnect, and packaging technologies, review challenges in continuous power-
performance scaling, and delve into emerging technologies for next-generation low-power, high-
performance computing. Additionally, we will discuss economic impact and production
interception timeline outlook of various emerging technologies for different applications.





