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Hype Cycle for Emerging
Technologies, 2020

Expectations

| Secure Access Service Edge (SASE)
| - Social Distancing Technologies

Explainable Al

Embedded Al
Data Fabric

Composable Enterprise
Al Augmented Development

Responsible Al Carbon-Based Transistors
Multiexperience
Digital Twin of the Person »
Packaged Business Capabilities 9 Citizen Twin
Generative Al : :
Composite Al Bring Your Own Identity
Adaptive ML
- Social Data
- Private 5G
Generative Adversarial . Differential Privacy
o ;
Networks 4% Biodegradable Ontologies and Graphs
2-Way BMI (Brain Sensors

Machine Interface) =
() Health Passport

Self-Supervised Learning
Low-Cost Single-Board —— s
Computers at the Edge -DNA Computing and Storage

- Al-Assisted Design

Authenticated .~
Provenance
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
.
Time

Plateau will be reached:
() less than 2 years ® 2to5years @ 51010 years A more than 10 years () obsolete before plateau As of July 2020

gartner.com/SmarterWithGartner

Source: Gartner
© 2020 Gartner, Inc. and/or its affilistes. All rights reserved. Gartner and Hype Cycle are registered trademarks of Gartner, Inc. and its affiliates in the U.S.

Gartner.
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A Chemical Monitoring and Prediction System in
Semiconductor Manufacturing Process Using
Bigdata and Al Techniques

I Hyvamg-Min Cho, ™ Kyimg-Hee Lee, ™ Peter Shim, *™ Anthony Pavk
st Healingsofi, Ca., Lid.,
o Healingsafi, Co., Lid, and Bigdatalabs Co,, L,
d #h SNDTECH Co., Lid.,
Cheangiu-si, Republic of Korea
Email: fhchonin, lee bwinghee idgmail com, {feshim, vspark }asinmitech. com

'281-To3E-3720/53 1 .00 £2021 [EEE | DOT: 10,1 102NCATICI 14392021941 5241

Abstract— MNumerous chemical substances are used m the
semiconductor manufactunng process, and homogeneity and gquality
control ol surface treatment arg performed through precise contiol
of chemical substances in the process The repeatability and
reproducibility of each process is a fab's greatest concem, and even
a slight deviation from specifications can lead to expensive
equipment contamination and waler scrap. In this study. we propose
a repl-time big data analvsis svstem that mitegrates and manages the
state of substances being measured at numerows points in a factory,
and monitors them in real time, and delivers an alamm message to the
manager when the preset upper/lower limit 1s exceeded. In addition,
we propose an artilicial mtelhgence predichon model that predicts
the state of matler by using accumulated data as learming datasets.
The data gnalvsis and monitonng system and Al prediction model
are designed to continuously improve accuracy through additional
leaming of related datasets in the future.

information of chemical substances used in cach equipment
in real time,

In the case of the Company A, chemicals are used in tanks
(currently 1,156 points) attached to various equipment of the
semiconductor production line. and the mamager periodically
measures the concentration of chemicals and manages them
at a certain level Data measured al various poinls is an
imporant factor for chemical substance management, bul it
is dilficull to systematically and automated management
because 50,000 data are generated per month,

In this study. we developed a control system that monitors
the amount of change in concentration for each point from
lime series data on the state of substances measured al various
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The Biginelli Reaction Is a Urea-Catalyzed Organocatalytic
Multicomponent Reaction

Maneeporn I"llr]'i:lnalt,Jr'i Romain F-'.ﬂ.n'u::nrzz:i,i Miho Hatanaka,l* Waraporn Parasuk,® Vudhichai Parasuk,T'H
and Keiji Morokuma*~*

"Manoscience and Technology Program, Graduate School, Chulalongkorn University, Bangkok 10330, Thailand
*Fukui Institute for Fundamental Chemistry (FIFC), Kyoto University, Kyoto 606-8103, Japan

*Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand

i[J«:]:xznr‘trmmt of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand

© Supporting Information

ABSTRACT: The recently developed artificial force induced : “Urea catalyzes the reaction”

reaction (AFIR) method was applied to search systematically all H-N : NH; OFEt T—:
possible multicomponent pathways for the Biginelli reaction c T UL - l*‘ “NH
mechanism. The most favorable pathway starts with the -+ z L

condensation of the urea and benzaldehyde, followed by the le' o o -
addition of ethyl acetoacetate. Remarkably, a second urea molecule Ph” "H "'JJ\"/U\OEt DHP

catalyzes nearly every step of the reaction. Thus, the Biginelli
reaction is a urea-catalyzed multicomponent reaction. The reaction mechanism was found to be identical in both protic and
aprotic solvents.

s on how 1o kgitimately share published articles,
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Glucose Transformation to 5-Hydroxymethylfurfural in
Acidic lonic Liquid: A Quantum Mechanical Study

Arifin, " Maneeporn PuripatJ[bH Daisuke ?ukogawa,*[‘a'c] Vudhichai Parasuk,*™®® and
Stephan Irlel*<

Isomerization and transformation of glucose and fructose to 5-  tion. Conversely, open ring mechanism is more favorable in ILs
hydroxymethylfurfural (HMF) in both ionic liquids (ILs) and  with the energy bamier is 32.4 kcal mol ', Moreover, the trans-
water has been studied by the reference interaction site model formation of fructose into HMF via cyclic mechanism is reason-
self-consistent field spatial electron density distribution (RISM-  able; the calculated activation barriers are 160 and 215
SCF-SEDD) method coupled with ab initio electronic structure  kcal mol ' in aqueous and ILs solutions, respectively. The sol-
theory, namely coupled cluster single, double, and perturba- vent effects of ILs could be explained by the decomposition of
tive triple excitation (CCSD(T)). Glucose isomenzation to fruc-  fTee energies and radial distribution functions of solute-solvent
tose has been investigated via cyclic and open chain  that are produced by RISM-SCF-SEDD. £ 2015 Wiley Periodicals,

mechanisms. In water, the calculations support the cyclic NG

mechanism of glucose isomerization; with the predicted acti-

vation free energy 15 23.8 kcal mol i experimental condi- DOI: 10.1002/jec. 24214
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Promotional effect of CHsl on hydroxycarbonylation of cycloalkene using )]
homogeneous rhodium catalysts with PPh; ligand ey
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Stereoselectivity of the Biginelli Reaction Catalyzed by Chiral Primary Amine: A

Computational Study
Heterocycles Pub Date : 2021-03-18 , DOI: 10.3987/com-20-s(k)55
Takayoshi Yoshimura, Maneeporn Puripat, Vudhichai Parasuk, and Miho Hatanaka

The Biginelli reaction catalyzed by a chiral compound is one of the most effective ways to form bioactive
heterocycle compounds. High enantioselectivity was obtained using primary amine with a chiral diamine backbone
as a chiral catalyst. To elucidate the origin of the enantioselectivity, we investigated the reaction pathways of this
catalytic reaction using the density functional theory. We also focused on the transition states of the rate-
determining step leading different stereoisomers. The rate-determining step was the proton transfer process
accompanying the cyclization of the substrate, which was mediated by the amide moiety of the catalyst, and the
orientation of the amide moiety was the reason for the enantioselectivity.
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This is an open access article published under an ACS AuthorChoice Ljcense, which permits
copying and redistribution of the article or any adaptations for non-cammercial purposes.
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Catalytic Chemoselective O-Phosphorylation of Alcohols
K. Domon, M. Puripat, K. Fujiyoshi, M. Hatanaka, S. A. Kawashima, K. Yamatsugu,* and M. Kanai*
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ABSTRACT: Phosphorylation of alcohols is a fundamentally 2 - s Sgn

important reacton in both life science and physical scence. C’rtﬂ gl R T RERK (P donod, 1 2B
[ Al W HBu HEOy (sat) i

Product phosphate monoesters play key roles in living organisms, o
natural products, pharmaceuticals, and organic materials. Most of o I N ﬁ“*a*uﬂ % ¥
the chemical methods to date for synthesizing phosphate x' L B HeY o 4 i “A’ |8
monoesters, however, require multistep sequences or are limited & Hibug L 3

to specific types of substrates possibly due to harsh conditions. An POROE

alternative way to enable the simple production of phosphate o Catalytic single step phosphorylation

monoesters from highly functionalized precursor alcohols is, thus, :ﬁ;gmmm:m:eﬁw {na Tyr phosphorylation)
highly desired. We report herein a catalytic phosphorylation of ; : ;

ﬂf:fmlg with high ﬁ;:Etiunal group tolerance Ei‘thtetrahut}dam- ki sl b

monium hydrogen sulfate (TBAHS) and phosphoenolpyruvie acid

monopotassium salt (PEP-K) as the catalyst and phosphoryl donor, respectively. This method enables the direct introduction of a

1 EgmRL R, S S AR R I A A O e e e e O e e S T e = T S T

o legitimtely share published articles,

P UL 1 LA Y



Usynuazaassn

|
e .




© asadinsal gEanl
- dndesiziuleugnazuiy
E-mail: puripat. ma@gmail.com




