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AIST

Profile of the organization
AIST is a public research institute. Its origin is the Geological Survey of Japan,
the Ministry of Agriculture and Commerce, established in 1882.

In 2001, fifteen research institutions of the Agency of Industrial Science and
Technology, MITI, and Weights and Measures Training Institute were

Ministry of International
Trade and Industry (MITI)

Agency of Industrial Science
and Technology

Hokkaido National Industrial Research Institute 1 | 1 f
Tohoku National Industrial Research Institute N atl O n a' I n Stl tu te O
National Institute for Advanced Interdisciplinary Research d d d H |
National Research Laboratory of Metrology A Van C e I n u S t rl a-
Mechanical Engineering Laboratory

National Institute of Materials and Chemical Research SC I en C e an d

National Institute of Bioscience and Human-Technology

Electrotechnical Laboratory Tec h n O I o g y (AI ST)
Geological Survey of Japan

National Institute for Resources and Environment

National Industrial Research Institute of Nagoya

Osaka National Research Institute

Chugoku National Industrial Research Institute

Shikoku National Industrial Research Institute

Kyushu National Industrial Research Institute

Weights and Measures Training Institute (MITI)
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AIST
Employees and Budget
@ Researchers (foreign nationals)---2,284(1 16} Number of researchers accepted through
[ Permanent ] [1.925] 1ndustrvlacademlafgnvernmem pannershms
[ Fixed term ] [359) @ Companies -
@ Administrative employees [furengn ndllonals] @ Universities
---B86(1) @ Other organizations

970(117) (foreign nationals : 456)

Total number of employees :
(Total number of researchers accepted in FY 2015)

@ Executives (full time)- - 13
. @ Visiting researchers 185
St affs . @ Postdoctoral researchers 180

@ Technical stafl

2260 researchers
+670 Ta_chm(al

consulting revenue
Intellectual

(As of July 1, 2016)

. . . 102
property revenue f Indirect
administrative Juvenue__ [/ Misellneous ey oS DeparmentafEnery
H \ d Environment
=+ Joint research costs 2
1700 a§§|stants tresearch o -
+5000 visitors 4210 Other
management
. ts ~
Annual budget: o S Departmentof
. I I . . _Llie Science and
800 million USD ) prediroar
Revenue o Expenditure
(60% from gov_) 98,938 =R 92,020
Facility
maintenance ( ™ Department of
P ¥ Infc tion Technok
gans NatonalMerology 13545 9758 F it e
Institute of Japan /
9321
Geological Survey | Department of
of Japan { Materials and Chemistry

Department of Electronics
and Manufacturing

Notes 1: Total may not become 100 % due to rounding off.
Notes 2: The amounts of revenue and expenditure are adapted from the “Financial Statement”
prescribed in Article 38 of the Act on General Rules for Incorporated Administrative Agencies.

Heffi%# £~— Integration for Innovation 4 T LI+ 3530t =101zl




2017/5/24

AIST

AIST, as an autonomous agency

Ryoji
Chubachi

(2013 -)
Tamotsu 5
AIST Nomakuchi
Presidents  (2008-2013)
Hiroyuki

Yoshikawa
(2001-2008)

e
AIST 2001

1st Term

Engage in a mid-term plan revised normally once every 5
years based on the contract with the government
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AIST

Technical Budget details
consulting revenue
Intellectual 102
property revenue Miscellaneous
317 6,186 Fund from the government,
programmed to reduce
Joint research every year
revenue
4,210

60 % of funds are from
competitive public funds

Revenue
98,938

Facility
maintenance
grants

4,634
Currently, 4.7 % private sector.

Not included in your handout
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AIST

Main missions during the 4" mid-term plan

Sustainable
society

~

Industrial Local deployment of
competitiveness industrial policies

1
Expected to increase revenues from private sectors from
4.7 % to 14 % (Three times) during 5 years.

\ /
Policy making of Human resources skilled in
industrial technology technological management
* Not included in your handout
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AIST

Main missions during the 4" mid-term plan

Building a sustainable society

Technology to society

SHH RO b ba44 54 04 SRR SR SN WARD SN AP SS 04 84 RA 4K s A e

Green Technology for arichand " Life Technology for healthy,
eco-friendly sociely

s ! ! [ - ()
Each research department is expected to increase each
fund from sectors three times during 5 years.

veys

campus An open innovation hub for
(Open "5?.::“" boratories (OIL)} Close collaboration with small and
dium-sized prises of reg (T}

- AIST seven regional research bases -
A — ~ *Not included in your handout
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AIST

Achievements and
contributions to industries
at the AIST
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AIST

Achievements in the past to present

ITOZEREER

i =

Vil V& 19605
Productionimethod of

jtransparentconductivel

B New syntfﬁesis method of;

carbon nanotubes i

sweetener;production

AIST is highly expected to create social and economic values
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(2015 Research Highlights)
Energy
and

Development of
Electrode Materials for
Next-Generation High-Energy
Density Storage Batteries

!

y,. o

"~ Research Institute of Electrochemical Energy

5
Development of next-generation ot
batteries with high energy density =
that can be used for electric vehicle gl
(EV) applications is highly desired. g2 <
AIST has developed metal T ‘ ‘ ‘ . '”f‘&m"‘"f“"

00— 10 20 a0 40 50 60 700

polysulfide materials which display
un |q ue e|eCtrOChem |Ca| perfOrma nce. Capacity / mAh g'* (Total weight of positive and negative electrode)

Voltage-capacity plots of conventional
electrode materials (oxides)
in comparison to the newly developed
materials (sulfides)
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Energy rtment of Energy and Environment
and
Environment

(2015 Research Highlights)

Establishment of )
SiC 3.3kV switching transistc
fabrication processes

Advanced Power Electronics Research Center

1.E-04
Aiming at further development of electric BE-05 23°¢ |[175%C
power converters used in home appliances, L e
automobiles, and various types of industrial 5 .
equipment, AIST has developed novel '
processes for SiC high-voltage switching b
transistors that meet practical reliability 0E+00
. ] 1000 2000 3000 4000 5000

requirements. Y

Current-Voltage characteristics of a fabricated

planar-type SiC 3.3 kV switching transistor
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‘Molecular Profiling ResearchCentet for Drug Discovery

Together with Yasukawa Electric Corporation,
AIST has developed the general-purpose
humanoid robot “Maholo” with the aim of
automating bench work in the biomedical

field.
It performs certain tasks more accurately
and reproducibly than experienced lab
technicians.
Heifi% t 2~— Integration for Innovation 13 momrmesA ERRATH ST

Information
Technology and

[neeeyoine rch Highlights)

of ltfestyle support robots

Robot Innovation Research Center,

As expectations rise for the practical use of robots
in daily life, AIST has established a safety
evaluation standard (1SO13482), test methods,
and certification schemes for robots, which have
not been established until now. Furthermore, AIST
has established the “Robot Safety Center” as the
world’s first base for conducting consultations,
tests, and evaluations on the safety of robots.
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Carbon nanotube

mass production plant
operating by
the super-growth method

pplication Research Center

Zeon Corporation has completed and
started operating the world’s first mass
production plant for carbon nanotubes
(CNTs) using the super-growth (SG)
method developed by AIST.
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Electronics

an
Manufacturing

Demonstration of Reliable Write Operation
for “Voltage Torque MRAM”,

voltage writing type non-volatile memory
with ultra-low power consumption

pintronics Research Center

AIST has cleared the path for reduced
write error rates required for practical
applications of “voltage-induced writing,”
which is expected to be a low power

consumption  writing technology in @
magnetic tunnel junction devices.

ecording layer

Insulating layer

Reference layer
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National
Metrology
Institute nlJapan

the world’s first stndar»
covering the full visible Ilght

Research Institute for Physical Measurement

Covering the full visible light

AIST has developed standard r
LED with sufficient light intensity \ A

over almost all wavelengths of
visible light, as standard light
source suitable for accurate

—— Standard LED _ A
----- Typical white LED

measurement of LED lighting.

206 500 500 700

Wavelength / nm

The newly developed LED
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AIST

AIST basic approach to industry
AIST conducts continuous research from basic to
commercialization to bring scientific findings to industry.

) . A Creation of social and
Social recognition Sale[s[[a[« M economic values

>

)

2

8 Discovery/Invention Commercialization

7] Industrialization

]

e

e

Q

©

Q

g

Science Technology Innovation
=) U]
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AIST

Our products developed by our R&D

Fig 4 Cylindrical graphite cavity ionization
chambers (right: approx. ©50x 70 mm)

Fig 8 Large-aperture flainess interferometer

How can we transfer those products to industry?

momrmesA ERRATH ST
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AIST

Organization Structure of NMIJ (since April 2015)

=
[ nMLY  National Metrology Institute of Japan }

[ 1
] Takashi Usuda L

— Research Promotion Division of NMIJ

NMIJ Headquarter

—[Research Institute for Engineering Measurement]

—[Research Institute for Physical Measurement]

—[Research Institute for Material and Chemical Measurement]

Research Institute for Measurement and Analytical
Instrumentation

—[ Center for Quality Management of Metrology]
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A primary role of NMIJ:
Realization and dissemination of National metrology

standard tracea e Sl

T TN

Amount of
Substances

mol ~*
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AIST

Our strategy in the 4" mid-term plan 1

Main activities until 3" mid-term plan  Main activities from 4th mid-term plan

T ———— Z—— - ; —————————————— - N
_ / | » To continue establishment and \
I Estat_)hshmerlt | dissemination of national metrology |
| of primary | I standard I
| Standard | | * More direct commitment to the I
I’ D_|ssen_1|nat_|op I industry not only by disseminating |
I via calibratio I metrology standards but also by I
labs. § providing solutions to their activities.
- —  To catch up with the new trend in I
world metrology standard in the era I
N of “Post MRA”. I
Q
N |
Q
S /
D /7
K
A Y VR .
Equipment users
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AIST

AIST basic approach to industry
AIST conducts continuous research from basic to
commercialization to bring scientific findings to industry.
. " Creation of social and
Social recognition  economic values
Z
2
8 Discovery/Invention Commercialization
7] Industrialization
o ‘
whd
hd
O
©
Q
g
Science Technology Innovation |
[l
e ifi% 2~ Integration for Innovation 23 mumrREEA R AT SRARR
AIST
Our strategy in the 4" mid-term plan 1
Main activities until 3" mid-term p’ vities from 4t mid-term plan
, ————— 7 - W Wy == 2 O O 0 ] EEm S S S S - - \
/ le establishment and \
I Establishmedt tion of national metrology |
| of primary | |
| standard | 't commitment to the I
I Disseminatiop ot only by disseminating |
I via calibratio standards but also by I
labs. ) solutions to their activities.
- _ﬁ nawith the new trend in I
S “Valley of death” for ~ |ntheera |
_\0 metrology institute |
) |
g’ /
S How we can vitalize the p:
)/ SN ELR AN N o - - - -
Equipment users
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AIST

Our strategy in the 4" mid-term plan 2

« Technology transfer (Equipment and

instrumentation).
« Measurement to provide solutions in
industries.

« Knowledge transfer.
 Technical assessment for validation and
standardization.
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AIST

Our strategy in the 4" mid-term plan 3

:O/‘O (//' \ ({\'
Vi, €m SR
Q Soy Sng i '\GO 666((\
o : : o2
Ns Production, quality 3

Late stage development

Core
Technol t i
o\i\ée competency echnology transter
0¥
\"
S ®
@6\\\)\)0
2> <P
@0
UON
fre/)h’/edg
Star e
Activities in industry
and contribution from NMIJ
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Core
competency

Technology transfer |

iy,

S substrate

h=HRoF/Fa—T YA XMEH

Laser interferometry, probe-microscopy, Positron beam measurement
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AIST

Measurement to provide Late stage development

solutions

Gas water
vapor mixture

-—

Valve

° Sample for
.~ evaluation

onductance,
elecment

o ©° 1

el SIS
L __Detector (mass
Valve |°© spectroscopy)

-~ Molecular turbo
um

Gas-water vapor transmittance
evaluation system
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AIST

Measurement to
provide solutions

Production, quality

Overflow Head Tank Electromagnetic

lowmeters
Presure Tank R
Ultrasonic
> Header : Flowmeters
< Circulation

Pumps

Test Section

Reservoir
Tank s

Prover
Feed Pumps

Feedback Line -~

50t Weighing Tank

— Circulation line
— 50t weighing tank feed line

Evaluation platform for flowmeters
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AIST

O\
e et "o
55(“ fl’e (367
,agﬁe OS@ e
oy /s
B *E '
';915%@4‘%: ECE R94 HEEIIE: FMVSS No. 208
FHMEEE: 2.5 %LAR NHTSA Document 49

B0 1960 mys?LL T

FHBIEE 2.5 %L
%5 588 mys2LL = "

EAEN: 1960 mysiLLTF
@50 588 m/s2LAF

B&
HLEEFI A4S TRAIAS 47
FHBIBEIE: 2.5 %LIA
F8 80 1960 m/s2LLF
faER: 588 mfs? LT

Erif o0 BB B A BB 5
ISO/IEC 1702582 4 B3R

Validation and standardization of various evaluation methods in industries
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AIST

Possible scenario for contribution to FCV

High pressure Component 3D Validation of
measurement, test, motor regal test,
) measurement, i
material torque and vibration Dispenser
evaluation for power 2 type approval
. n testing, etc.
erosion, etc. efficiency etc. etc.

:: g@wgmg _FCV (v

Development Production Market in

Research

I Pressure
X reservoir

Hydrogen
girdle
S0
ﬂ[lhﬂ Compressor

%t 2~~~ Integration for Innovation
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AIST

NMIJ's Experience in 2015

Private sector’s funds expansion of each division from 2014 to 2015

6.4B yen to 6.5B yen

16.5B yen to 19.6B yen
Eleclr%mcs 102%

g 120% B
Environment Manufacturing
5.1B yen to 6.4B yen P 1B yen to 0.8B yen

Life Science 125% th

B y 80%

Biotechnology Geological

Survey of
Japan
4.9B yen to 5.7B yen
Infermation 120%
Technology and
Human Factors 2.4B yen to 4.1B yen
_— 170%
Institute of Japan
6.7B yen to 9.2B yen
Materials 140%
an
Chemistry . .
* Not included in your handout
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AIST

Metrology standards, past, present and future
Mid 20t 1999~ CIPM-MRA
International
Prototype Quantum std. Data base
T N
BIP% BIPM
AN NMI_ NMi_ NMIL
National Prototype e , , ,
’f’/ f,r"/ u/’/ . <\ <
§§ Q‘ PN ANIN F R
¥ s} %\@?%%@‘ S PRRRy P
User User
* Not included in your handout
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AIST

International corporations
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AIST

International corporation
JICA Training Course in Legal Metrology

NMIJ, in cooperation with JICA,
held a training course entitled
“Social and Industrial Infrastructure
in Legal Metrology in India” from
22nd February through 27t March,
2015.

Twelve officers from India in Legal
metrology participated in the training.

YL

* Japan International Cooperation Agency
%tk 23~— Integration for Innovation 35 mrmeRmEA RS AT AR

AIST

International Cooperation
Metrology Arena in Tsukuba (MAT)

From Thailand (NIMT:4, BDN:1, TISTR:2, DSS:2), Indonesia, Viet Nam & Malaysia
[for Chemical metrology]

NM{3 carsT
Metrology Arena in Tsukuba
(MAT) 2014
Organized IAIST
MAT2014
s

collaboration research projects with NMLVAIST

Date : 17-21 February, 2014
9:30-12:00, 13:30-16:30
Venue: NMIJ/AIST in Tsukuba, Japan

Tentative Schedule
Date =~ Moming Session  Afternoon Session
C and
m
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AIST

International corporation

Human resources
« Emerging Scientist Workshop
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AIST

Conclusions

 During the 4" mid-term plan period (5 years), NMIJ is
expected to perform their capability not only by
providing measurement standards, but also by
vitalizing industries.

* During the first 2 years of the period, NMIJ doubled
private funds from industries.

* NMIJ is also requested to maintain national primary
standards as a public institute.

* NMIJ should scrutinize their portfolio, long-term
strategy, to perform both keeping national metrology
standard and vitalizing industries consistently.

* NMIJ should consider metrology scheme for post MRA
era.
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AIST

Dr. Takashi Usuda, Deputy Director General of NMIJ, visited CMS/ITRI
as a technical peer reviewer.

Dr. Takashi Usuda Dr. Gwo-Sheng Peng

Site visit for peer review (September, 2008)

%t 2~~~ Integration for Innovation mumrREEA R AT SRARR

AIST

Peer reviewers, invited by CMS/ITRI

2015FY
2015/10/4-9 |iRBEAREE (Humidity standards) Dr. Abe (FTERIE) +Lecture
2015/10/4-8 |FEZ#E (Hardness standard) Dr. Hattori (ARERiE—ER)

2015/10/4-8 |ENEZE4EHE (Pressure vacuum standard) |Dr. Kobata (/N &)

2014FY
2014/6/15-21 |REIZH (Length standard) Dr. Takatsuji (B35t F2)

Dr. Takatsuji Dr. Kobata Dr. Hattori Dr. Abe

OREROE:

Hithi%E k23~~~ Integration for Innovation muarnsEA R AT AR
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AIST

Peer reviewers from CMS/ITRI, invited by NMIJ/AIST

2014FY

Host: 2 RITEEE Domae Atsushi (Applied Electrical Standards Group)

2015/1/25-2/1

Dr. Chun-Ming HSU

2015/1/25-1/29

Dr. Hsiu—Ju TSAI

2015/1/25-1/29

Dr. Shih—Fang CHEN

Dr. Chun-Ming HSU

Dr. Shih-Fang CHEN
Dr. Hsiu-Ju TSAI

%t 2~~~ Integration for Innovation
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@

@)

©)

4)

Researchers visiting to NMIJ/AIST

2016FY
2016/4/25-6/4 Dr. Yi-Cyun Yang Researcher of Medical & Chemical Research Lab., CMS/ITRI
(42 days) “Research on formaldhyde standards gas mixtures”
(Gas standards) Host: FIRZEK B (Shimosaka Takuya)
2015FY
2015/11/1-12/4 Dr. I-Hsiang Hsu Standards Medical & Chemistry Reserach Laboratory, CMS/ITRI
(34 days) “Research on the analytical method of metals in plastics by ICP-
4 OES and ICP-MS”
A A L\ F A
i) *’T**E . Host: =;#f#i(Miura Tsutomu)
(Inorganic analysis standards)
2014FY

2014/8/24-10/17
(55 days)

Mr. Cheng—Han Lin

Associate Research fellow, CMS/ITRI
”Study on generaion and measurement methods of trace
moisture in gases”

BR-RERE
(Gas & humidity standards)

Host: FAI &R {E(Abe Hisashi)

2013FY

2013/5/4-10/31
(181 days)

Dr. Shih—-Fang Cheng

Researcher, CMS/ITRI
“Advance precision measurements of DC and AC Voltage with
programmable Josephson voltage standard system ”

TR
(Electric standards)

Host: & F& A(Kaneko Nobuhisa)

Hithi#E #E 23~— Integration for Innovation
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AIST

2016/4/25-6/4 Dr. Yi-Cyun Yang Researcher of Medical & Chemical Research Lab., CMS/ITRI

1)

(42 days) "Research on formaldhyde standards gas mixtures"

KRRz

(Gas standards) Host: TR & (Shimosaka Takuya)

Gas standards (2016)
- Dr. Yi-Cyun Yang

Heifi% 2~~~ Integration for Innovation sz ERRATR SRR

AIST

(2) 2015/11/1-12/4 Dr. I-Hsiang Hsu Standards Medical & Chemistry Research Laboratory, CMS/ITRI

"Research on the analytical method of metals in plastics by ICP-

(34 days) OES and ICP-MS"

(Inorganic analysis standards) Host: = ##fi(Miura Tsutomu)

Inorganic analysis standards (2015)
- Dr. I-Hsiang Hsu

Hithi%E k23~~~ Integration for Innovation muarnsEA R AT AR
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AIST

2014/8/24-10/17 Mr. Cheng-Han Lin Associate Research fellow, CMS/ITRI
(3) "Study on generaion and measurement methods of trace
(55 days) . : o
moisture in gases

B RERAE Host: [ &R1E(Abe Hisashi)

(Gas & humidity standards)

Gas & humidity standards (2014)
- Mr. Cheng-Han Lin

[ =
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Researchers visiting to NMIJ/AIST <Electric standards>
2013/5/4-10/31  Dr. Shih-Fang Cheng Researcher, CMS/ITRI

"Advance precision measurements of DC and AC Voltage with

programmable Josephson voltage standard system "

B omm .
(Electric standards) Host: &7 & (Kaneko Nobuhisa)

(181 days)

Comparison study APMP.EM.BIPM-K11.5 on programmable Josephson voltage standards (PJVS’)
was carried out and the CMS and NMIJ collaboratively analysed the data of quantum voltages
generated by the NMIJ’s PJVS that works with a cryogen-free cryocooler.

The CMS and NMIJ studied ac voltage generation by PJVS systems
as well and published two scientific articles on peer-reviewed journals.

(1) Shih-Fang Chen, et al., IEEE TIM, Vol.64 No.12, 3308-3314 (2015)
(2) Michitaka Maruyama, et al., IEEE TIM, Vol.64, No.6, 1606-1612 (2015)

Hithi%E k23~~~ Integration for Innovation muarnsEA R AT AR
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AIST

Research collaborations between NMIJ and CMS/ITRI (in progress or under planning)

v BL1l. “Comp. study APMP.EM.BIPM-K11.5 on programmable Josephson voltage
standards (PJVS’) (Draft B)”
[Dr. Nobuhisa Kaneko (& F& A) GL(Quantum Electrical Standards Group) ]

v B2. “Co-pilot lab. of internat. comp. APMP.L-S5 on nanoparticle size meas. (on-
going)”
(BN &Y. SMEZ. HH1EGL (Particle Measurement Research Group) ]

v B3. “Bilateral comparisons of force and torque standards (in the future)”
[Dr. Koji OGUSHI (X & & 5]) GL (Force and Torque Standards Group) ]

v B4. “Internat. comparison on two-dimensional grid standard (in the future)”
[ ERET . FERFGL (Dimensional Standards Group) ]

v B5. “Potential transfer of NMIJ's generator-type particle number standard to ITRI”
[ER BB R ER. BeH1EGL (Particle Measurement Research Group) ]
< counterpart of CMS/ITRI: BEE]#& > A Japanese instrument will be introduced.
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AIST

Congratulations on your
30 year anniversary of
the foundation.

#t& Thank you for your attention!
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