I (0| ?_ Al Bio Photonic Machine System
— = and Image Processing Lab
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| >
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08
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o M
& Mission: 2|2/ME Z22H sl Z2 2Iet &3 7|4 (Photonic Machine) A| A& 7L
& ¢ 20}
OB MY AIAE S
= /00T A g0l g (MY &2/ HI'AS two-photon, CARS microscopy 5)
» 07| 5 &7t HH=FH AR (Optical Coherence Tomography, OCT)
——— v 5K |s EoEA A YN Y e
a7l= v 7] HYURCl 4710/ 2 4T (ol Al elal T8al Ashy|Lal/ Yz o
https://scholar. le.com/ci = =1 = _ .
hitps:/jscholat google comc P HBY/ Y 45 T0|EE YT 214 H0|F Y ABA S FHRMY Y (HEHAER)
KAAAAJ&view_op=list wo = A HEY AHS Ao 2 SN E G X USR5 SEEAE ML (MEHEH)
thsésortby=pubdate o A4 WZALE 4 B 2 AT U QIBAS FARAY AL (4 2OHHE )
v Invivo d=% A5 (/HG /B =9

kiheankim@postech.ac.kr

Non-tumor region

Modified CNN models CNN Training

CNN Prediction
for Automated Brain Tumor Detection of Brain Tumor Regions

Neural Network Training

OIBXIS FAEA

HIO| 2 Fot7[A Al~E

’ o - ¥4 d https://sites.google.com/site/bmoptics5/research-news . . .
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Lab for MARCH

Lab for MARCH

Medical Assistant Robotics and Cognitive Haptics

“To design intelligent assistant robots that extend
human capability through intuitive and immersive
human-robot interfaces”, Keehoon Kim 2007

Bionic Rehabilitation
Interfaces Robots
Surgical

Robots Haptics




Mz=7ts 3 S HO|A|AHE A4

o o

& Mission: Ct&eh 23| YUo| D EX/SHO|ERE HH7|&S A5
0|2 HiEtO 2 HIO|Q I OL{X| EOf 282 9|t B3

Multl scale .
Mass production
Polymer/Hydrogel fabrication

Bio Engineering
Energy harvesting

* 97 o}

MATERIALS -

v Polymer micro/nano manufacturing:
injection molding, nano imprinting, electrospinning

v Micro/nano-structure for tissue engineering
v Microfluidic devices; Organ-on-a-chip

v Contact electrification / Triboelectric nanogenerators

Microfluidic devices Contact electrification/
POSTECH Mechanical Engineering Triboelectric nanogenerators



of| O] X{ 7t

OK

ol (0| Clh Al Laser Processing &
x O I k" = ﬁ = O=| ?' = Microscale Heat Transfer Lab.

€ Mission:

dlojxet Mzl =% 5 0|M o] Y

o
==
= YU =718 S0 et Cpde S87== A

e L

v' Laser materials processing

1 } v Hybrid manufacturing processes

v" Laser 3D printing

v Laser synthesis/treatment of nanomaterials

POSTECH Mechanical Engineering



Multifunctional Materials &
= al A Hl Al
IZ|-7| o XHE x III|-0|5_E/L|-_H;A|_ = g:rl = Micro/nanosystems Laboratory

€ Mission: To establish the understanding needed to design and
manufacture materials, devices, and systems with multifunctionalities
& A5 20}
1. Biomimetic smart surfaces (dX 22 ADE B AA A1)
. Reversible dry adhesion & Tunable wetting & Light manipulation
2. LEGO-like microassembly (O[22 37|2| O|M =& S8 HF)
. Heterogeneous Integration for Semiconductor and Display Technology
. Microelectromechanical Systems (MEMS)
3. Soft micro robotics (OI0|2 & 7|9 AZE ZHEIA &)
«  Digital microfluidics platforms

A8 2%
(seok.kim@postech.ac.kr)

3. Soft micro robot

W 1. Tunable wetting 2. Semiconductor packaging

. : S0ms TSI 20ms O FE platforms

Adhesion ON : Slaved]

Ll | Slave2 |

¢ —} | Slawr:l.rL l\ '.:

- (1 ilmeser) N\ Y for locomotion
1. Light manipulation o : b 4
PCB | KISTEP

2. Micro-LED, QD-LED Display

2. MEMS

Rend

(uoisaype moj)
440 uoisaypy

for manipulation

micro-LEGO

&y
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MEMS & NANOTECHNOLOGY Lab. LNOT

MEMS 8 NANOTECHNOLOGY LAE,

# Mission: MEMS 7|&1t Ltz 7|&& H2|XQl ofo|C|ojet HSstol
MEHO ATE Sof ATl K8 HBQ| Ny U Mg
* o7 2o}

v" Surface modifications for various applications and theoretical analysis

Azl W v MEMS sensors: accelerometer, force sensor, flexible touch sensor
joonwon@ : . .. : : . , : .
postech.ac.kr v Microfluidic applications: heteroparticle co-locating systems, In-vitro diagnostic chips

v' Biomedical devices: endovascular treatment system, endovascular simulator

Drram water

Negative pattern of

Peel-off

Excellent . .
o~ 16
A % step surfac o ///
=7 coverage o N r
L .
m Positive pattern of

AgNW electrodes

IF 18.808 IF 30.849

ssssss

Transferred AgNWs

—_ - Patterned AgNWs

MEMS sensors

(MEMS fabrication) Microfluidic applications Biomedical devices

POSTECH Mechanical Engineering



LI AH Y TELA O S5 A Al

I —_— =k O

(Nanoscale Photonics & Integrated Manufacturing Lab.)
https://photonics.postech.ac.kr

O

st

. - SHAb MeChstn 7| AlSt R sk
X|Ema =M 1999-2007 StAL, MELiEA, 7| AIE S SR
= 2007-2008 A{AL, UIUC, 7| AIS &
= 2008-2013 YAl UC Berkeley, 7|35t
= 2013-2013 Postdoc, Lawrence Berkeley National Lab.

= 2013-2014 Principal Investigator, Argonne National Lab.

= 2014-8X /8w, ZEZ st 7| A S8t} /stEtS gt
= 2019- §X 224 MZusy, ZAZachstn
= 2020- ¥ FHES EEus, ZI3 R
= 2021- ¥ AU, HESHI|SH(HYTRY
« Ans, ZEIO| AABME ISR /TS S0/ S X SCHEH, HAMcl 88 ntetr|&d
« ZojmH, EAR J|&C4E
v F2 A720t vV EQ AMNAA
cOE=E % HEES - He3stoly, SRBEYR, 2022
PeEslEaT . UBER, BB 2021
e LI Sd L LAt . . L
Riian + + * Micromachines Young Scientist Award, MDPI, 2020
' «CIAZYO0l & 0l01& ) )
L - MNE/MEE Young Investigator Award, Elsevier, 2020
c0BXs A s L .
Za Sajo/HEH o2 * MINE Young Scientist Award, Springer—Nature, 2020
Z:t/;H“EH';:m -7 - He sk (S, 2019
SerEe TEEs S HBEAS BB BE, 2019 & 2017
v S =2 dH v 25 HE AR AT
S EE 2108 1) Nature 592, 54-59, 2021 (IF 49.962, JCR 1%)
« = 02341 8500 3| (h—index: 44) 2) Nature 556, 360-365, 2018 (IF 49.962, JCR 1%)
3) Chemical Reviews, 2021 (IF 60.622, JCR 1%)
. o - 1T =SEA= H
Angewande |15 istod v UE =85S (13 Editors) 4) Nature Nanotechnology 16, 508-524, 2021 (IF 39.213, JCR 1%)
- | | materia s»l-q»? Light: Sci. Appl. (Nature), Microsyst. 5) Nature Nanotechnology 15, 948-955, 2020 (IF 39.213 JCR 1%)
A Nanoeng. (Nature), Nanophotonics (De  6) Nature Communications 11, 2268, 2020 (IF 14.919, JCR 5%)
Gruyter), J. Micro Nano Manuf. (ASME),  7) Science Advances 7, eabe9943, 2021 (IF 14.136, JCR 5%)
hhhhh ) Nano Converg. (KONTRs) .. 8) Advanced Materials 33, 2004664, 2021 (IF 30.849, JCR 3%)




Nanoparticles and Vesicles ...

€ Mission:

1) MZ % AX(Extracellular vesicle)= MZ Zt HH % HMEo| Z oot Oj7fH|0o|Ct. A=
2B MZo| EHE 7IX|1 QU2 ¥ OfL|Z2t CHEZC| MY LHo| 2=Z&|0f A7 £ZEQ| FE|

WyTcto 20| $ JH540| A0, %8 M| IfH 2 Zau

2) O|2{st L AF &= 3|H™ $HA|(diffraction limit) 2L} XH2 A Y2 UBIXQl A= ZdH| 2 &
U EM0| E7155IH, O|A| SHo|Me| S2|-3stA S Aof CHeH o|si 7 Easict.
3) & GFAH2 AmO| Mik A AR JiE, Lt AXF 24 FSh A|AH”H HA|, +8AUS 0|88 Ltk
A% 22|, MM gMQl CFD § L AXEQ} #EE CrsH WA 714 38 AT E ¥ Fo|Ct
3 20f
v MZE R YRte| ditd TS et dE tE7| | 215 Ax ME g

o
v MEMSE 0| 23% A~ X (Vesicle) &4 HHHO| 2t A

v bz A YRR EA AAE

=

LN
“ Nano

M= 7l Lie YXte| &

M Aol = ¥HS7|
5@@ 2 e@“é Gﬁ a . . “eni ‘r‘.- force ‘
Time P ——— " ] » L -- ‘;j\ Air Exchanger Pump  Reservoir
c rnl = At = | = (| = i &
A ““ - ulVd. AN B '
/ﬂ erge “n _.-"l-{ \'-, ‘entrifugal force
o F ells Nanovesicl

4 5], -

“. N
»

EV analysis
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* 1 E Nanoscience for Energy Technology and Sustainability

SM X
MAHY MTEE APA C-LDTP

Center for Low-Dimensional Transport Physics

L

4 Mission:
1) MAHY LS 7L X255 ol 9 MXp7|of 252 40| EF 2t 0|8
X

2) oL x| - EF ZOf O|2l7| =l HEQlal ZFH tetilMo] S &

& E0f

TR S
parkhg@postech.ackr
www.nets.postech.ackr
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S| £ I AI DLRI2020.7~ B ) 2 g : ='09, Postdoc, O] 22 2| 20
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n -y | ol *I - P .
,:l =<l I g ?- & Flow Physics and Engineering Lab.

¢ Mission: FH=E2 S2[H - 3=t ZH & 0|2, Moo, A€, AS5UFY

¢ g7 20f

v Numerical Methods for Fluid Flow

v Artificial Intelligence for Fluid Flow

o o AL
258 as

dhyou@postech.ac.kr

v" Fluid-Related Multi-Physics

(Fluid-Structure Interaction, Flow-Induced Noise, Multiphase flow)
v Renewable and Sustainable Energy Systems (Wind Energy, Solar Energy)

v Flow Control and Optimization for Energy- and Environment-Compatible

Thermo-Fluid Systems

Turbulet flow, Numerical methods Energy Utilization, Flow Control Multi-Physics flow Wind energy R

POSTECH Mechanical Engineering



MHYSA 8 S=H 0| HA Bio-Fluid and Control Flow Lab.

& Mission: A F S84 18 U MY 27|= 7HL, micro/nano-fluidics,
F37HA 2t A M0 2oFe] MA x| =Fo| MEX A3
& ¢4 20}

v MHSH 2 My eaa st v N 2 drag reduction &M 7|&
v Sl|Etol O E 2| 7| v Microfluidics & nanofluidics
v OMHX] HAH U E2E M v Ho|H FF5HO U 37|Hst

Dry trichome

i
\ .
™ Central shield cells Y

o e

Mesophyll cells
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» 4 "
P o

v

|

“ i t
S |
i :

o tichame W trichore

00 400 600 800 1000 1200 . PM,.
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PM,,

Particulate matter (PM) size

o MHHIE X1 BALEE drag reduction 7|5 0 37183 A& A1 2AFSE OJMHX] H7{ 71= HE
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g _‘I.I. Jél Industrial Al Lab.

€ Mission
7|2 AAH " 9IS ABKS A
& g3t F0f

Al for Manufacturing/Robotics/MateriaIs/HeaIthcare

O |__Healthcare

AL AL
Ol u=

https://iai.postech.ac.kr
seunglee@postech.ac.kr

SR L=t 20211 68 178 RAY 0167 UY

AHE 'SOS) A7} A2]2 Zrohict

1) TG EE waoico
O|Hl= HELHAIZ AR THSTHCE -

science

J|7AH] R She
Al B OHE
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S ‘q
st E :I'I' fEI Extreme Mechanics Lab. YML A

Extreme Mechanics Lab

€ Mission: To understand the extreme deformation of soft structures &
to exploit the functionality of mechanical instabilities
oA 20}
v" Rapid fabrication of thin structures

v" Shell & plate buckling under various loading conditions

' v" Cracks in thin-film structures
o] @t L} w= . :
annalee@postech.ac.kr v Magneto-active thin structures

Rapid prototyping Shell & Plate buckling

a/Pe

e
-

Fii
D

Probe force,
S

ount
b W i A Wrinkle based coating i
3 PRl AL % 3 coatin,
e \ % 1 oz s o+ 5 w8 7 & 9
Probe displacement, £

2~ coating

\ 1% coating (wrinkled)

Polymer(soft)
B Conductive material (brittle

N

Long & narrow conductive path

Wave amplitude, W(y)

. . o

o

High sensitivity

—05 00 05 10 |::> . .
. ) Wide strain range
Normalized width, y/b

|
i
=)

POSTECH Mechanical Engineering



Nano & BioMEMS Lab.

|.o

€ Mission: Micro/Nano Scale @ o]
& 9 Z0f
v Nano and micro structure fabrication

vil3dd= WA, ofoj3R LS

vEASM Q0IMQ

- aTr,

Scaffold

v'stretchable MA|, 4=

v Nano & micro fluidics

VRUXFEE], £K 2|, HEO| MM

v MEMS
VXO|RAR I

POSTECH Mechanical Engineering

87310 Device H|%}

Holes for other
flows to pass

' superhydrophobicsurface

to block water flow
@

Superhydrophobic mesh

H;PI-\ﬂiH
jfl H':'\J;"

|

<Image of microgyroscope>



HIO| 2718 7| =¢84 (Biofabrication & Translational Medicine Lab)

€ Mission: Engineering Human Tissues for Therapeutics and diagnosis

& A5 Z0f
v" 3D bioprinting systems, advanced bioinks, and printing processes
v' 3D Tissue modeling for the next generation therapeutics
v' In vitro tissue chips for drug development & personalized medicine
v" ICT and 3D bioprinting technologies for future healthcare devices
v Improving measurement and surveillance of the transplanted engineered

tissue: Advancing functional readouts
Contact us!
(www.btmpostech.com) Uab

Developing tissue-derived Design & Printing
extracellular matrix living tissue construct
Bioink

;%‘ﬂ i

Drug Screening

Regenerative
Medicine

POSTECH Mechanical Engineering



EHEA A

& A5 20
v Medical robots
v" Hydraulic actuator development and torque control
v" Control of microfluidics

v" Safe robot trajectory generation and control

v sSEMG-based motion intention algorithm

Electric motor & pump

Actuator

Electric motor & i
d ectric motor & pump SEMG space motion space

velocity

Other units

Dh ssure sensor [ Torque sensor Dcharglgpmruh S b id -

| @ & il / i
Yo = -

A __"‘" @S0k (:ooum/soonm . SsEMG CH #1

o0 I- O = | | _I HI:II- [m]] .”O.I SEMG [ transient ] | steady | [fransient | [ sieady |
T 0 E 7 Eﬂ X pattern LfExiﬂlJ | Vﬂexricrm extenslun extensmn

| Y
\
L
D
\
uonisod

SEMG CH #2

-
=

o

an-n =+ qu:n, = JTF '
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OlM 7 X Of
oot 22X A 49 g1l H Ao
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X MA A| AR AL (IMS Lab.)

¢ Mission: 2| & F0f0f| H& 7I5¢t 3XI Hio|2 =&l
¢ Q3 FOf

v 3XE HIO|Q/M[ 2 Z2IE A[AH

CAD/CAM 7|8te| SiXt Sh&Ed A X ME Z2MA
Aot I, 7| s5k= =& (tissue)/H 7| (organ) TEE Z
A =23 FARSH detetd/Z22[H S4E 71l H

3D printing, Microfluidics, MEMS 7|&& &%t 2

om
N
>
=
e

DN N NN
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A2 Ol of| L X| A|AE! A Al Thermal Hydraulics & Energy Systems Lab.

€ Mission: Exploring the underlying physics of thermal hydraulics, and

extending the knowledge for advanced safe and reliable energy systems
¢ A4 FOf

v Improving heat transfer with innovative material surface characteristics

i

v Reactor thermal hydraulics & reactor safety beyond normal operating conditions
= H AT pgvanced modeling and simulation through science-based predictive f
jhjoa@postech.ackr vanced modeling and simulation through science-based predictive for

engineering applications

19ms 20ms

L 1 LUy L gs) |z

T

Fig 1. Phase change heat transfer & Fig 2. Reactor thermal hydraulic phenomena Fig 3. Advanced thermal hydraulic
Interface dynamics on tailored surfaces beyond normal operating conditions modeling and numerical simulation

POSTECH Mechanical Engineering



@ 3 ofLix| ATA

Thermal & Energy Lab.

oS

U F RS
hgjin@postech.ac.kr

Renewable energy sources

€ Mission: 222 @23 U EXE0 2t 7| U g5 ¢ WS Soff, 2ol 'FH|
A H

=
2 tiFEl= 24 A dUX| 2HE BEAM7|I= ol €= HE
SIS HIYLE LA 3 Ef AF7|20f] 2M7HE, B=8 58 U SofHx| S0 et &8

v Solid-state thermal-to-electrical energy conversion

- Thermoelectric & spin-caloritronic materials & devices
v" Solid-state thermal-to-chemical energy conversion

- Thermochemical H, production & CO, reduction
v' Thermal energy storage

eat absorbed

s Two-Step Thermochemical
Water Splitting

Heat and HHeat Energy

A:_ H2
Spin + calori + tronics
“heat” ‘“electron” .
- Medium
Develop Energy R temp
Novel Materials, L _ 3 Conversion = gZ;vaTFfee — — MeO, ; MeO,
Devices & Systems & Storage I I
s Hot temp
; -

Carbon-Free |-
Energy!!

+ Electricity
Hydrogen (H,)
+ Chemical energy

b M A o anow
T
>
=

MeO,: Metal Oxide

vl 5 0,
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