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Guest Editorial
Special Section on the 2022 SEMI Advanced

Semiconductor Manufacturing Conference

THE 2022 ASMC, our 33rd, returned to Saratoga Springs,
NY as an in-person conference after 2 years as a virtual

conference. While we are all grateful for the digital world’s
enhancements that allowed this conference to be held remotely,
attendees were happy to return to an in-person event where
networking is much easier.

The SEMI Advanced Semiconductor Manufacturing
Conference (ASMC) offers an outstanding opportunity to
share and openly discuss innovative semiconductor man-
ufacturing ideas relevant to leading-edge semiconductor
manufacturers, as well as mature, but still vital, trailing-edge
wafer fabs. ASMC brings together semiconductor manufac-
turers, equipment suppliers and academia as conference paper
authors, presenters, panelists and attendees. The conference
is sponsored and organized by Semiconductor Equipment and
Materials International (SEMI), with technical sponsorship
from the IEEE Electron Devices Society and the IEEE
Electronics Packaging Society (previously known as the IEEE
Components, Packaging, and Manufacturing Technology
Society -CPMT).

The day one keynote featured Dr. Huiming Bu, Vice
President, Hybrid Cloud Technology & Research &
Albany Operation, IBM, who spoke about the Future of
Semiconductors: Chips and Chiplets.

The day two keynote, “Product Innovation and the
Acceleration of Design: Demand Drivers on a Secure and
Resilient Supply Chain” was given by Deirdre Hanford,
Chief Security Officer, Synopsys. She discussed challenges
in the semiconductor industry from a design perspective. On
day three, Bill Wiseman, Senior Partner and Global Co-
Leader, Semiconductor Practice, McKinsey & Co gave an
invited presentation on the Future of the U.S. Semiconductor
Ecosystem.

Robert Maire, President Semiconductor Advisors closed out
the conference with a keynote entitled “Insuring the Future
of the Strategic Semiconductor Industry in the U.S.” A high-
light of the conference was the panel discussion lead by Fred
Bouchard where the discussion centered around big data and
artificial intelligence for operations management. The numer-
ous supply chain issues seen throughout the pandemic in
all industries and including the semiconductor industry made
this an extremely timely and interesting discussion as we all
reassess how we manage our supply chains.
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The core of ASMC is made up of the many peer-
reviewed papers that are presented in parallel session
tracks. These papers cover a broad range of topics rep-
resentative of the many challenges facing the semiconduc-
tor manufacturing industry including: Advanced Equipment,
Processes & Materials, Advanced Metrology, Advanced
Semiconductor Developments, Advanced Process Control,
Contamination-Free Manufacturing, Defect Inspection, Failure
Analysis, Industrial Engineering, Smart Manufacturing, Yield
Enhancement and Yield Methodologies. This Special Section
is a compilation of enhanced versions of some of the best
papers from ASMC 2022. These papers were selected based
both on the quality of the work they describe, and because
they represent the range of topics covered at ASMC.

The paper by Xing et al. [A1] deals with the semiconductor
industry conversion to modular fluid delivery system archi-
tectures. Benefits (smaller size/footprint, easily customizable
configurability, ease of maintenance, and increased equip-
ment productivity), serviceability, sealing mechanisms, and
contamination control are discussed.

The next generation of semiconductor devices will require
state-of-the-art statistical analyses to reduce measurement
uncertainties. In [A2], Akpabio and Savari address this require-
ment. Their paper discusses procedures to generate prediction
intervals based on image denoising and other image process-
ing techniques and demonstrates significant improvement over
earlier methods developed for the deep convolutional neural
network EDGENet.

Chan et al. [A3] discuss inline electrical testing to monitor
the baseline of analog computing hardware using phase change
memory (PCM) technology. Tightening the PCM resistance
distribution is necessary to meet analog computation require-
ment. A new yield methodology is introduced, and a study of
heater process variation (which affects the heater height and
the PCM resistance) is discussed.

In the paper by Edwards et al. [A4], the authors demonstrate
the merits of a novel socket inspection system with the ability
to detect a wide variety of defects in real-time and prevent
excursions during production. The inspection system employs
a variety of advanced image processing and computer vision
techniques to identify potential outliers, and uses deep learning
to sift through defect candidates, learn features to differenti-
ate between true defects and natural socket deterioration, and
correctly classify socket defects with very high accuracy.

Zhang et al. [A5] discuss enabling the use of glass wafers in
a conventional Si fab. While the Si industry has created highly
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sophisticated process capabilities in terms of feature size and
high precision, combining these process capabilities with glass
wafers creates new possibilities not only in novel device
performance, but also economies of scale. Using glass requires
overcoming multiple challenges - (lack of) glass opacity, con-
ductivity, as well as metallic and particle contamination. The
paper discusses challenges as well as solutions.

The paper by Patterson et al. [A6] introduces a new nega-
tive mode e-beam inspection technique that uses beam density
as a control knob. This technique provides throughput, unique
defect detection, wafer safety and charging advantages as com-
pared to positive mode inspection for CMP layer analysis.
Ways to achieve a negative mode are reviewed.

Thank-you to the authors of the papers appearing in this
Special Section for extending and improving upon their
already outstanding papers. Thanks also to all the reviewers
for their time and expertise in evaluating these works. Finally,
we sincerely express our gratitude to Prof. Reha Uzsoy, TSM
Editor-in-Chief, for the opportunity to highlight ASMC 2022
in this Special Section, and for his continuing support of
ASMC.
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