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Abstract

Moore's Law has been the guiding principle for the semiconductor industry for more than 60 years.
The industry has harvested the 2x transistor/2yrs scaling benefits to fabricated leadership IT products
with more computation power, memory bandwidth, energy efficiency and functionality one could
have not dreamed. Technology design rules have scaled from 10 um in ‘70 to low single digit nm now,
and soon will be in the Angstrom (A) scale.

Moore's Law is not a law of "Physics”. Instead, it is a law of "Engineering”. The secretingredients of the
extension for Moore's Law is to timely integrate the latest and greatest innovations in fundamental
science (including Chemical Engineering), device architectures, materials and equipment.

This talk will examine the outlook and roadmap of the key technical areas, including advanced
lithography (EUV), disruptive device architectures (GAA and beyond), new materials (2D), and novel
3D packaging solutions (chiplets), to prolong the life of Moore’s Law and to let more people harvest
the modern marvels of engineering. The speaker will specifically highlight the past and forward-
looking technical contributions from the colleagues of Chem. Eng. community.

Long Live the Moore’s Law......
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Chia-Hong Jan

Dr. Chia-Hong Jan is an Intel executive, holding the title of Intel Senior Fellow and the Technologist of the
Technology and Manufacturing Group (TMG). He was the Director of High-Performance Computing (HPC) and
System on Chip (SoC) technology integration, and responsible for Intel’s advanced logic process technology
development used in high-performance and SoC product segments, including data center, cloud server,
desktop, laptop, notebook, tablet, smartphone, application-specific integrated circuits, field-programmable
gate arrays and wireless communication products.

The Institute of Electrical and Electronics Engineers (IEEE) has named Chia-Hong Jan among its 2017
class of fellows. The honor recognizes Jan for his leadership in developing low power logic technologies

for System-on-Chip (SoC).

Since joining Intel in 1991, Jan has held various technical and leadership roles in the Portland Technology

Development organization related to the development of 0.8um, 0.55um, 0.35um, 0.25pm, 0.18um,
0.13pm, 90nm, 65nm, 45nm, 32nm, 22nm, 14nm and 7nm advanced CMOS technologies. He was the group
leader for rapid thermal processing and advanced silicon deposition engineering, working on the development
of novel salicide technology, advanced gate oxide processes, source and drain junction engineering, and epi
SiGe technology for strained silicon. As the manager of 90nm interconnect integration, he led the team
credited with being the first in the industry to successfully integrate low-k ILD materials for high-performance
microprocessors. He was also the program manager for the 65nm low-power chipset process technology, and
s for 45nm, 32nm, 22nm and 14 nm SoC process technology for Intel® Atom™ processor-based low-power
Chia-Hong Jan, Ph. D., MBA products, including micro-servers, tablets and smartphones, and chipsets, wireless, RF and FPGA products.

Intel Senior Fellow Jan holds more than 120 U.S. patents in the field of semiconductor manufacturing process and integration.

He has authored/co-authored more than 40 technical papers related to CMOS processing technology. Jan
Technology and Manufacturing has received three Intel achievement Awards and was honored with the UW-Madison College of Engineering’s
Group, Intel Corp. Distinguished Achievement Award in 2008.

Jan holds a bachelor’s degree in chemical engineering and an MBA degree from National Taiwan U
IEEE Fellow, IEEE He also earned a master’s degree and Ph.D. in Materials Science from the University of Wisconsin-
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