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Abstract
Semiconductor advances have powered nearly every aspect of technology for over

50 years and continue to push the limits of computing performance. This talk will

discuss the most recent advances and what's next in semiconductor technology. Last

year, we saw another breakthrough when IBM announced its 2 nm node, enabling

45% faster speed or 75% less power than the best available chips and opening the

door to electronic devices with gains in energy efficiency and richer functionality. The

trend will continue, with more innovations in microelectronics increasing functionality,

advances in packaging and heterogeneous integration, power optimizations,

algorithmic and programming breakthroughs, and new kinds of hardware circuits to

do more at lower cost. For example, we will see specialized hardware designed to run

AI more efficiently; and the combination of emerging technologies to find better

solutions for particular, more complex problems than microelectronics improvements

alone. One of those technologies is quantum computing.

Quantum computing is a new paradigm of computation combining physics and

information to solve problems intractable to conventional computers. Superconducting

quantum computers rely on similar fabrication processes and materials development

as microelectronics, aiding in scalability. We will discuss quantum circuits and their

integration in cloud-available computing through Qiskit, recent hardware advances

including the latest 127-qubit Eagle processor, and the quantum roadmap for the next

several years. We will discuss how the seamless integration of quantum computers

and HPC enable trade-offs of quantum and classical computing resources that extend

the computational power of quantum computers to open the door for the first

demonstrations of quantum advantage without the need for fault-tolerant quantum

computers. The results of the combination of quantum computing and semiconductor

technology advances for HPC will be the creation of unseen compute power

dramatically accelerating the rate of scientific discovery, with a profound impact on

science and industry.
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