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Conventional Materials Science

CASE in mobility: Connected, Autonomous, Shared, Electric
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CASH in Materials Science

CASE in mobility: Connected, Autonomous, Shared, Electric
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Connected, Autonomous, Shared, High-throughput Platform
Integrate researchers’ knowledge, experience, and intuition
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Materials » Materials
Informatics

big data
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70 trials

* Human
e 2 samples per day
e 35 days

* White lab (do not work in the weekend,
go home at 17:00)

* Meetings, report
e 2 months

* Al/Robot-driven Materials Research
* 2 hours per sample, 12 samples per day
* 6 days




RobotlZ & BNb(1%):TiO SEEIER.

Target: Nb(1%):Ti,05

H A 0,(1%)/Ar(99%) + Ar(lOO%) (< 1LRFTARA ARk )

2 1Pa(EFE), &7 Ha—L— b 10 scem (EE)

RF 150 W, 30 min. #£F& H%}_ 30 nm), EmRZAARICEZ T T400°CHIER

0,(1%)- Resistance 0,(1%)- Resistance
flow rate h n flow rate h
(scem) (Ohm) (sccm) (Ohm)

————— 1 10.0 1.00E+08 2019/11/25 14:10 11 0.78 3.61E+04
————— 2 2.50 1.69E+05 2019/11/25 15:37 12 0.85 2.13E+04
2019/11/24 19:25 3 0.40 5.94E+04 2019/11/25 18:30 14 0.51 3.85E+04
2019/11/24 22:43 4 9.96 1.00E+08 2019/11/25 19:56 15 0.55 2.56E+04
2019/11/25 0:01 5 0.44 3.96E+04 2019/11/25 21:22 16 0.59 2.92E+04

2019/11/25 2:47 6 0.48 3.29E+04

2019/11/25 4:37 7 5.48 1.00E+08 2 6 H% F Eﬁ kS
2019/11/25 6:42 8 0.70 5.16E+04 -I 3 "lj" >/ 7)[1 )
2019/11/25 8:08 9 0.81 2.45E+04 > =1

2019/11/25 10224 10 |  0.74 3.73E+04 (A Fﬁﬁ 7‘9 C\:_ Exxs)
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Manchester’X. Glasgow K. British Columbia X
Robot scientist, Robot chemist, Chemputer
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ARTIFICIAL INTELLIGENCE

Als direct search for
materials breakthroughs

Decision-making algorithms transform how robots
evaluate and synthesize solar cells and more

By Robert F. Service. in Boston

o July 2018, Curtis Berlinguette, a mate-
rials scientist at the University of Brig-
ish Columbia in Vancouver, Canada,
realized he was wasting his graduate
student’s time and talent. He had asked
her to refine a Key material in solar
cells to boost its electrical
conductivity. But the num-
ber of potential tweaks was
overwhelming, from spik-
ing the recipe with traces of
metals and other additives
to varying the heating and
deving times. “There are
SO many things You can 20

“What used to take
us 9 months now

takes us 5 days.”

Curtis Berlinguette,
Unnwersity of British Calumbla

ment and determined what to synthesize
next, At o meeting of the Materials Re-
search Socety (MRS) here last week,
Berlinguette reported that the system
quickly homed in on a recipe and heat
ing conditions that created defect-free
films keal for solar cells, *What used to
take us 9 months now takes us 5 days”
Berlinguetie sayvs

OMher material scientists
als0 reported successes with
such "dosed loop™ systems
that combine the latest ad
vances in automation with
Al that directs how the ox-
periments should proceed
on the fiv. Drug developers,

Chal =y 3 | lavestiga-
thre ¢ h i Z‘ Q melded Als
Beri xperiments,
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treatments and other processing
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rammed to
ONA lenters,
synthesize,
BEGCpet e et Tia3S, mak-
ing it ctpunemully more complicated to
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Tokyo institute of Technology
Tokyo Tech Academy for Convergence
of Materials and Informatics (TAC-MI)
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MESEBERA R AEEEKRASHE IYIKRARM
TOYOTA MOTOR CORPORATION  Nissan Motor Co., Ltd. ~ Mazda Motor Corporation
BRASH R JFERF— LR e XERKASMH

JFE Steel Corporation JX Nippon Mining & Metals

Toshiba Corporation
Corporation

TBAb R A =4t 7 3 YA O ZETINIVKARH

ASAHI KASElI CORPORATION Gurunavi, Inc. Mitsubishi Chemical Corporation

ErREZFHRASH R —HAR ZEAREEHRA K

SUMITOMO CHEMICAL Co., Ltd. TOSOH CORPORATION MITSUBISHI GAS CHEMICAL
COMPANY, INC.

FREXRIEMRASH BHEI#ARE  TOKKRAZH

Sumitomo Electric Industries, Ltd. SHOWA DENKO K.K. TDK Corporation

LG Japan Lab #k X &4t NFY ok stt BT I4L LSS

LG Japan Lab Inc. Panasonic Corporation FUJIFILM Corporation
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National Institute for Materials Science
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