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&) Feb 10, 1966 KIST was founded

>l

Jan 5, 1981 KIST and the Korea Advanced Institute of Science (KAIS)
merged to establish the Korea Advanced Institute
of Science and Technology (KAIST)

@ Jun 12, 1989 KIST was re-established as an independent entity

‘ '

/ Jan 29, 1999 KIST became a member of the Korea Research Council e [0y
of Fundamental Science and Technology (KRCF) ‘
under the Office of the Prime Minister

@ Feb 29, 2008 The Ministry of Education, Science and Technology
became the supervising authority of KIST

[IThe Ministry of Education, Science and Technology is now known as
the Ministry of Science, ICT & future Planning since 2013.



R&D History;

From catch-up to innovation,
KIST progressed fast to claim technology leadership

A WAL ERJCETNIE Research innovative, cutting-edge technologies

aellled Conducted original research in advanced technologies

Adopted and modified imported advanced technologies

PRI Developed key industrial technologies
(KIST is established)




L ocations

L —

— - 'E'.‘./s-i-P
neung

KIST Gang

Cagty

_— 2 ».75 Vc:#—:’

~ Seoul Heédqu;rtérs

» Established in 1966
d

 Multidisciplinary research institute of -

science and technology in Seoul , _%:; .

* Land area: 271,527 m2 .
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No of Staft

Technician / Clerk

Admin Staff

Staff 737

Researchers

440)

Specialist

as of June 2015

» Part-time Researchers : 522
» Students & Trainees : 1,399

About a total of 2,658 staff
including temporary staff

&

RED Budget - sk

Private Programs

Government

Programs Institutional

R&D Budget  programs

$214 million

Unit : $ million
as of December 2014



\4

Vice

———o

—0

President

Gangneung Branch

Jeonbuk Branch

Green Technology Center

KIST Europe

Post-Silicon
Semiconductor Institute

——e@

Security Technology
Development Group

m— Administration Division

:
i
\



Brain Biomedical Green City
Science 2 Research Technology

L I Y/ .
Institute Institute s /// // Institute
7/ %, %
ol ) “
% i | v ) , y
Wéé/// = 7, /// 7 7 ////' //%
7 /4/// WA o &) % /4 / 7
v w7
7% //// f// 7
oY 7/, < 7
<
Robotics Materials — , .,}7'////
. and Life Science 'Xatlonal . 777
and Media Research genda ]
Institute Division RI‘De_sgqrch
4 ivision
77

A

NN



KIST Gangneung

T ||

[- KIST Gangneung Natural Products Research Institute

| OvervielwI -

&) Founded in May 2003

&) Located in Gangwon Province on the east coast of South Korea

&) Land area : 165,290 m?

| Focus Ar|e|.al-|s ‘

& Natural pharmaceuticals / nutraceuticals to fight cancer, diabetes,
and obesity, slow aging, and improve blood circulation

& Environmental remediation of land disturbed by mining, etc.

&) Development of regional innovation systems

______________



KIST Jeonbuk

sis LESNRE

[ * KIST Jeonbuk Institute of Advanced Composite Materials

I Overview ‘

«) Founded in January 2008
&) Construction completed in Oct. 2012

) Located in Jeonbuk Province on the southern part of South Korea




KIST Europe

“« On-site Research and Development
[ » Korea-EU Science and Technology Cooperation
* Education and Training

Ove
& Founded : February 1996
& Place : Saarbriicken, Germany (Saarland University)
& Personnel : 85 staff

& Land area : 9,274 m2

& Budget : $7.1 million (2014)

Research Groups

& Microfluidics Group
& Magnetics Group
& Environmental Safely Group
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[  Enhancing S&T cooperation between Korea and India

| Overview

+) Location: Bangalore, India

+) Personnel : 9 staff

| Obiects

«) Conduct collaborative research

&) Promote S&T cooperation
between India and Korea

) Discover research source

«»» Establish local research institute
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of KIST

& Research and Development
& Technology Transfer

& Education for Talents in S&T




Education Program ati KIS s

* Master’s and Doctoral Degree Program for Korean Students
cooperating with 15 Local Universities in Korea

& Internship Program

» Undergraduates or Graduate School Students participating in
the R&D projects

@ International R&D Academy (IRDA)

» Master’s and Doctoral Degree Program for International
Students



International R&D Academya
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Overview

* Master’s / Ph.D. programs for
international students since 2001

- Joint degree by both KIST & UST
(Univ. of Science and Technology, Korea)

» National program supported by the
Korean government

X CONGRATULATIONS !
20154 712 22K R&D Of7}c|0] et Al IJ‘&&:&S&:E%“QEi@iﬁt‘&ﬁ”CE“M

* Tutorial system
- Research-oriented program
based on 1:1 mentoring

* Access to world-class infrastructures
- Facilities, equipment, materials,
R&D management system

* Full scholarships including

- Tuition, monthly stipend, insurance
(M.S. $1,100, Ph.D. $1,500)

* Dormitory
- USD120/month (For two years /
Two students share one room)

» 365 Free Dinner
- Complimentary Dinner




m * 131 Students from 19 Countries (235 Graduates to date)

Zo¥ L 5EM «  10th Anniversary International Conference

UK - 1st Commencement Ceremony

IRDA Inaugurated w/ 21 students (5 countries) =
Approved by the National S&T Committee
(Chairman: President of Korea)

& 20014



Strong Points

Tutorial System
- 1:1 Mentoring based curriculum

Practical Research Experience
- Research-oriented program

Research Opportunities
- - National Agenda Projects, Publications, Patents

World Class Infrastructure
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Access to Analytical Suppelit

SPINTRONICS

f Core Research\ METABOLOMICS

Fields of KIST ‘

Material / Bio / Nanosurface /
Environmental Environmental Material
Analysis Analysis Analysis

@ Advanced Analysis Center

Best Environment for R&D and Education



Access to Analytical Suppelil

Electron Microscope Team

TEM - CM30

Application examples

<+ General TEM imaging

Micelle

Specifications

< Manufacturer : Philips

« Accelerating voltage : 50 ~300kV

++ Image resolution : < 0.23nm

+* Electron probe size : < 0.2 nm

+ Magnification : 25 ~ 1,030,000X

++ Specimen double tilting : + 40°/ + 20°

Applications

% General TEM

«+ BF/DF

<+ EDX spectrum

«¢ Diffraction pattern

< Diffraction pattern

NBD(Nano-Beam Diffraction) SAD(Selected Area Diffraction)

< EDX spectrum

A.us T
Ferrite Stainless Steel

Application examples

«» Cryo-transfer system

- 626 Single Tikt Cryotransfer System
% This system provides the environment and
N the toois to make transfer fast, easy and
successfl. A lightweight akiminum work-
station keeps the holder secure during cook-
down, sampie loading, and transfer of the
hoider to the TEM.

“+ Cryo-TEM analysis of soluble nanoparticles

Cryo-TEM

Tubular Nanostructure Transition

Rhamnolipid at different pH
pH 4 pHS pH 6

Korea Institute of
Science and Technology

Specifications

+ Manufacturer : FEI (Cryo Tecnai F20 G2)
+» Accelerating voltage : 50 ~200kV

« Image resolution : < 0.25nm

« Electron probe size : < 0.3 nm

« Magnification : 25 ~ 630,000X

+» Specimen double tilting : + 40° / + 20°
« Tomography holder : + 80°

«“ EELS : Tridiem 866

Applications

++ BF/DF/SADP/CBED/STEM

« High resolution structure analysis
+ In-situ heating analysis

«+ Electron tomography

++ Cryo-specimen structure analysis
« Chemical analysis — EELS

« Structure analysis of biological specimens
> Neurm}nl ‘sll

» Cellular uptake of
= 5

< 3D analysis of cellular structure
> E!ecuon tomography from tilt series



KIST ion beam facility

Accelerators @ KIST

- i

B

6 MV Tandetron

——

Principal specifications

s 400 kV implanter

Appllcatlons

Facility 6 MV Tandetron 2 MV Pelietron 400 kV implanter

“c"ae*u"c =, ete.

Type Tandem Dynamitron Tandem VOG | Single ended C-W AMS
RBS, ERD PIXE,
lons (avadable) HeU%e 1BA Doariatacy RES, ERD. FUE ves
H~U H~U H~U
E [MeV] 04~60 I 1.0~10 I 003~04 18MM dwater) 2'x2) (4" water)
Al ~30 I ~10 I ~100 Neutron ~ 14 MeV neutron

< lon beam analysis (IBA)

ERD

Elastic
Receil
Detectien

RBS

Rutherford
Backscattering
Spectrometry

Major applications

< Accelerator mass spectrometry (AMS)

Age dating \ s C?:

/,nwoa;-
.17 WDBF
Human microdosing

~
ey L

human to human directly refiecting PK

EMEMME 7157| A8 Al: 02-958-5995, RBS@kist.re.kr

on Beam Accelerator & Mass Spectrometry Team

B

o

Applications .

& E s, 1 3k (Archeology)

©| st % tst (Biomedical AMS)
Xl +*1tst (Geoscience)

£ (Environmental Science)
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Application
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2E 29000m (ap) 43
(SR 17 x 107 aw)
e N = O
#58 - 28 atomaiomis)
. ucH AY

e UNs g Va0
g 5730 &

° BEHR 7500

-#EZ monitoring 2! E8FX 2 DBFS

Korea Institute of
Science and Technology

Specifications
6MV Tandem Accelerator
AMS ion sources :

- Sample medium - Solid, CO,

- Sample capacity — 50samples,

200samples
- Carrousel exchange time - ~20min
- Target exchange time - ~20sec.
AMS magnet :

- 90° bouncer(400mm,50mm,9.8 AMU MeV)

- HE 90° magnet(1500mm, 45mm,
185AMU MeV)

- HE30° magnet (vertical, 1500mm,45mm,
185AMU MeV)
14C, 10Bg, 26A], 36C|, 41Ca, 129|
measurable
14C/12C isotope ratio <10-15

Examples

Biomedical AMS [ 3H, 4C, 4ICa, %*Cl]
alorol g4 S X CHALUHAE DHE 0f CHEteA 2
(ADME). ADMEE & 0t AR SEHE 258 X
25t Ul LHOIM Sl XX R4 St H A
THOIR Il S
Geoscience [4C, 19Be, 2%Al, ¥Cl]

S U KISE SHHSAUSZ

-2 2oy NS EADI 52

UM @Il S5

-QeHE A= 230 AUSH(T2H0IE,
402 S S)

Environmental Science ['C: 128]. 3CJ)

-E2 X528 &3 NS 24l |




PHI-700 Scanning AES Nanoprobe

Specifications

++ Base pressure : <5 x 10-1° Torr

< SEM resolution : <70 A (20 kV, 1 nA)

« Energy resolution : < 0.5 %

%+ Cupym Sensitivity : > 780 keps (10 kV, 10 nA)
++ S/N ratio : > 700 (10 kV, 10 nA)

++ Shadowing during imaging : No shadowing
< Analyzer Type : CMA

+ Compucentric Zalar depth profiling : Yes

Applications
<+ SEM imaging
«+ Elemental identification (Z=3,=0.1
atomic % )
«+ Quantification ( < 10 % AC )
«+ Depth profiling with ion beam sputtering
« Chemical state identification

Application examples
< Auger Image < Depth Profile ** Mapping
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ructure and Surface Characterization Team

Korea Institute of
Science and Technology

KIST-USANS
(ultra small angle neutron scattering)

Specifications

Q Resolution : Qmin ~ 3x105 At

Q0 Wavelength : A =4 A

O Focusing : HOPG(002) (div.=0.4+0.1°)
Q Neutron Flux : ~ 1.2 x107 #/(cm?2sec)

QO Monochromator and Analyzer : Si (111)
0 (Measurable Size) submicron to ~ 20 um
Q Signal/Noise ~ 108

Applications

e (1 Samples: liquids, solids, gels. ..

Q Soft matters : biomaterials, polymers...

O Hard matters : Alloys, ceramics

Q Structures: lamellae, sphere, fractals,
hierarchy, interface, clusters, dispersion

Q Volume fraction, size & its distribution, S/V

0 Green Technology: Fuel cells, Solar cell,

Food packaging membranes...

Application examples

10-Position sample holder

QModified Al, 0, Powders

KIST-USANS

0 Powder and liquid sample cells

Q Solid In-Sticks » C

[PYRRRTI . o Clucter or Aggregation  Indepandent measurements of KIST.USANS and 18m.SANS of a A203 sampie
10" S SR— So—"— = ! ure) superimposed on each other in absolute scale, demonstrating the successiul
oo g2y Fx Gevelopment of USANS.

Q Porous materials (Open-pore or Closed Pore)

(Sample) Porous Matsrials
(Purpoze)
1. Existence of Pores

a0e0(Q), em'w
z
]
@
/

2. Structure of Pores from nano to micron
3. Open pore or Closed pores

) \ > (Reculte)

3 1. It nce -~ 27.3 nm

? '/\ 2 Open Pores
Figure (left) shows the profiles of the ultra (USANS) (Q< 4x-3 A"') and the small d S\, 3 3 in micron 3o

ngle neutron scattering (SANS) (Q > 4€-3 A") for a solid nk-stick. The scattering d tal ' and Matrix density

profile covers approximately 10 orders (10° < < 10') of magnitude in the total cross- 0 s
section and 4 orderss (3x10%< Q (A") < 0.6) in the scattering vector, which allows. W W MW w
us to investigate the structures of ink-sticks in such a wide range covering from iy
nanometer to micronmeter.. Chustering of oot particies in a solid ink-stick shows a
hierachical

107 Lt wssisisdssinit et Matrix(glue) Small Particles  § »'
s « w or Aggregation
Small Structure

structure (ight).



900MHz FT NMR spectroscopy

Specifications

Model: Varian INOVA 900
» Location: KIST, Advanced Analysis
Center (L3100)
» Installation: 2006. 12. 29.
» Magnet
Filed Strength: 21.14 Tesla
Operating temperature: 2.2 K
Helium refill interval: ~ 60 days
- Cryostat Helium refill volume: 576 L
- S/N: 7000:1
« Probes
- TH{'3C/'*N} with 2H decoupling 5 mm Z-
gradient triple resonance probe (x2)
Cryogenically cooled probe, 5 mm, triple
inverse- Z-gradient probe (x1)

0
o

o

ot

) 5

Abnlicat | Applications
PR ica O exaMpa=>. «+ Structural analyses macromolecules
Protein — RNA structure analysis - Disease-related protein structures
gl ¥ . T - Gene-expression related nucleic acids
\g Rk compex oty structures

Protein — nucleic acid complex structures
Protein — ligand, RNA — ligand structural
analysis
Natural product analysis
» Molecular dynamics studies on
macromolecules (ns to sec)
» Structure based drug developments

..
<

53

>

Protein — Ligand interaction
(fragment based drug design)

7

Molecular dynamics studies

o

Nucleic acids structure determination

(a) Comparison of ps —ns.
dynamics of ’
peeudoknot RNA W A TG

molecules
(b) Pseudoknot RNA
structure

Human telomerase pseudoknot Three—ug!y junction
NA

NMR Team

Korea Institute of
Science and Technology

Best Environment
for R&D and Education



Organization

International R&D Academy (IRDA)

School Committee
IRDA Office

Energy and Nano-
Environ- HCIl and Materials Neuro-
mental Robotics§ Science and science
Engineering Engineering

Clean Energy
and Chemical
Engineering

Biological @ Biomedical
Chemistry J Engineering




= Dr. Oh Shim Joo

=« Dean

= joocat@Kkist.re.kr
= office: +82-2-958-5215

= Mrs. Kyoung Hwa Lee

= Team Leader

= leekh@Kist.re.kr
= office: +82-2-958-6105

- Ms. Na Young Hyeun

= Administrator

» nayoung@Kkist.re.kr
= office: +82-2-958-6415

= Mr. Young Chul Joo

« Manager
= ycjoo@Kist.re.kr
= office: +82-2-958-6

- Ms. Hanla Park

=« Administrator

= winkmemory@Kkist.re.kr
= office: +82-2-958-6153



Professors

Clean Energy
and Chemical

Engineering IS

= Biological Chemistry
= Dr. CHOO, Hyunah
= Medicinal Chem./Organic Chem

= Biomedical Engineering
= Dr. PARK, Kwideok
= Tissue Engineering/StemCell

= Clean Energy and Chemical Engineering
= Dr. Lee Hyunjoo
= Green Chemistry

V1)

Energy and
Environ- HCI and Materials

Robotics§ Science and

Engineering Engineering

= Energy and Environmental Engineering
= Dr. BAE, Gwi-Nam
= Env. Aerosols, Urban Air Pollution

= HCI and Robotics
= Dr. AHN, Sang Chul
= MixedReality, Vision basedHCI, Robot, IBMR

= Nanomaterials Science and Engineering
= Dr. CHO, Young Whan
= Energy Materials/High Tem. Energy Materials

= Neuroscience
= Dr. CHO, Jeiwon
= Behavioral and Cognitive Neuroscience

World-leading Researcher and Experts in Education



Current Status

v By Program

41 73 17 131

v' By Major

G Energy and Nanomaterials
Biological Biomedical Energy and Environ- HCI and Neuro-

Chemistry Engineering Chemical mental Robotics Selaleseie science

Engineering

Engineering | Engineering

29 12 18 22 17 28 5 131

v' By Nationality (19 Countries)

Cambodia, Ghana,
Indo . Bangla . Egypt o Ukraine, [ Mongolia East Timor,
nesia FEIEIET deshi il India SlefpIE France Iran, USA Myanmar, Nepal,
Singapore
25 11 9 7 4

14

36

3 2 1 131
(total (Total 6) (Total 6) (Total 5)
14)

(As of September 2015)



Korea Institute of
Science and Technology

< As of Nov. 2014 > Bangladeshi 13 10 23
China 6 6 12
Costa Rica 3 - 3
Egypt 1 7 8
Ethiopia 1 - 1
Germany - 1 1
India 6 26 32
Indonesia 43 12 55
Iran 2 - 2
Israel 1 - 1
Malaysia 3 = 3
Mongolia - 3 3
Nepal 2 3 5
Nigeria 1 3 4
Pakistan 4 11 15
Philippines 2 1 3
Russia - 1 1
Rwanda 1 - 1
Thailand 1 3 4
Ukraine 7 - 7
USA 1 1 2
Vietnam 21 25 46
Tunisia - 1 1

Total 121 114 235



IRDA Track 1

UST
KIST campus



UST Consortitim
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« KIST IRDA Program has integrated its academic program with the University of
Science and Technology (UST). The UST is a graduate school, established in
2004 with the consortium of various government-sponsored research institutions in
Korea. As of 2015, there are thirty one members in the consortium including KIST.

* Degrees will be conferred from the UST with KIST diploma.



Application

Spring Semester Fall Semester

Starts in March Starts in September

All admission process will be dealt through
UST (University of Science and Technology) Headq uarters

Online Application « Spring Semester: September of the Previous Year
[SHE - Fall Semester: March
« Application at http://apply.ust.ac.kr
= Apply for KIST campus




IRDA Track 2

Dual Degree
KIST-Individual Univ.



Dual Degree

° Russia

Ukraine Novosibirsk State Tech University ('07)

Nat'l Tech. U. of Ukraine
Kiev Polytechnic Institute
(NTUU-KPI) ('01)

Ukraine

: *China
. Nat_ | Tech. Hl 3 Lanzhou University ('04)
Kharkiv Polytechnic Institute "
* China

(NTU-KhPI) (°15)
Peking University, ('07)

* Belarus
Belarusian National
Technical University ('13)

* Thailand
Asian Institute of Technology(AIT) ('00)

« KIST IRDA Program has integrated its academic program with individual university
which agreed for the joint education of Masters and Ph.D. students from 7 universities
in 5 courtiers to KIST.

» Degrees will be conferred from the individual university with KIST diploma.



Dual Degree

Requirements & Course
- English requirements is the same with the UST requirements

- GPA of at least 4.0 out of 5.0

- Credits & Period

Course | University

KIST

M.S Course work

21 credits from research and thesis work at least 1 year

Ph.D

Individually

27 credits from research and thesis work at least 2 years

> Details can be different . It depends on the university.

Entrance Process

Step 1.

Step 2

Step 3

Univ.’s recommendations

Interview

Final Screening

Applicants should be
fulfilled all requirements

Advisor interviews
students by email, phone
or video

Students is passed by the
KIST IRDA Committee




English RequirementsSess Kl

Minimum Score Standard

TOEFL
Type : TOEIC TEPS IELTS
IBT CBT PBT
Score 79 213 550 730 657 6

> All test scores should be dated within 2 years from the application deadline.

¢ Waiver for submission of the English scores
Applicants who have a bachelor's or higher degree with more than 1 year
of study experience in the English speaking countries, such as the U.S.,
U.K., Canada, Australia, New Zealand, Ireland, and the Republic of South Africa.









Students RepresentativeSgs

Ramesh Subbiah
President
Representative of
India, Nepal

Do Nguyen

Tien Thong
Representative of
Vietham

Zhigiang Zhang
Representative of
China

Mahmoud Amr
Elnaggar
Vice-President
Representative of
African

Saqib, Ahmad
Nauman shah
Representative of
Pakistan

Julien Fadonougbo
Representative of
Europe, America,
Other Asian countries

Md. Nazmul Huda
Representative of
Gangreung, Jeonbuk
Branch

Taufik Bonaedy KHANDOKER
Treasurer ASIQUR RAHAMAN
Representative of Representative of
Indonesia 4 » |Bangladesh

East Timor




Recent Events

Commencement

f - CONGRATULATIONS !
11 1 20154 72 = R&D OFF O] SR04 o b acsorin

International Cooperation Building Convention Hall, 10:30AM,




Recent Events

Colloquiums
Ambassador of Vietnam (14.10.23)
Ambassador of Indonesia (14.11.28)
Ambassador of India (15.9.17)

>

Alumni Meeting

Vietnamese Association (14.12.4 / Hanoi)
\ Indonesian Association (14.12. 6 / Bandung)
Ukraine Association (15.10.06 / Kiev)

QVA T
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KIST-IRDA
VIETNAMESE

\
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Internship Program KIEALH
Science and Technalogy ‘}'i ;pgé S

KIST Summer Internship
Program



KIST Summer|nternship m

For Foundation of Research Interchange

KIST Summer Internship Program is intended to offer KIST unique access to International
talented students while providing other University students with opportunities to directly
participate in research and innovation at KIST.

( )

- MISTI(MIT International Science & Technology Initiatives)
- Matches 10 MIT students with internships and research opportunities
- KIST beginning in the summer of 2013

- Wellesley College
- The most successful institutions in the world at educating women leaders founded in 1870
- KIST Beginning in the summer of 2015

- AKCSE (The Association of Korean-Canadian Scientists and Engineering)
- a non-profit professional organization established in 1986
- Foster international cooperation especially between Canada and Korea
- Take participate in UBC, University of Alberta, McMaster University etc




History & Bengefits

AKCSE Wellesley

2013 Undergraduates 2 Undergraduates 5
2014 Undergraduates 1 Undergraduates 3
Graduates 2 Graduates 1
2015 Undergraduates 5 UncGIergraduates 4 Undergraduates 2
raduates 1
Benefits
Undergraduates 1.0 million KRW
Monthly Stipend Master'’s 1.2 million KRW
Ph.D. 1.6 million KRW
Dormitory USD 120/month

365 days Free Dinner Complementary Dinner when working overtime



Hope to see you
at KIST!




