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1. AR AT

2, A2 2E A} (self-assembled supramolecular) 7]89] §7] &A= ZR} AR, of||A],
ZgHslel 3 A Uie7]e9] Folz 713 WA it 53], A7 |2Y &A12] 314 EAo] 9JR.9]
2714 9 B2kl g7 qigetA vhgohs HheAd O]EFE ol A Thget ARAI oA
A7|2Y 2EA AE5Es HALA7ER oJAA $it) dlE Fol, A7l w2A ¥hg-shs A7
(liquid crystal) E2& o]&3sto] /i A Hgag o] (LCD)“ P = fEgs T AR
71719] P A BES Jo7|H IAFAY Hrg ol FAo] FQtt ofA] o g mafd 4ol
i@ﬁ(hyperconnectmty)d—]' 25 (superintelligence) & 7|HFO2 3to], Ysh= AlF7ollA] 7|8k

< ZUE WIS Stz §/F7] AE7F L 7IES o] & Aolw, 1 F WY & BHLR
o]"‘:‘ A71E2Y 2EA EAL2 7P F4loll e Al5® £A41E F shu= 7 AL Qi wbA] of2jt
2AE ol &3t 7IEHAlE o]F7] ffeiM A cr 2R 5419 AR F g2 Ao] I AlA Y&
7, 29 A B4 g7 Y 1 S0l o|FojAof gt

2 A2 2Y A4 (SMA) 2 “AA S (soft material) 7F PlEH ] 7l& 2 AHAF NS
olfty’ gt £271 ofdll, §7] 2EA A9 A|2Y EAS o] &sto] = UlkenlEloA A 4
nfo] A& 0] F2A|9] HigF Alo] 2 oAk 7154 ol tigt A+ E 7EES ZidskaL ik
o AMAI5] =, 18 19] FRAE o] A5 AA7A B4 W 27|29 AEE g6t
S R8sk, E2l-3kshA W 712 (surface treatment), &7 <& confined geometry),
71, A7), obEE 59 Q5 (external stimuli) 17keh 22 = Alof 7IH-& &3l Ak
T2E P/IokaL nAsHAl 24 4 Sl 71ES ZPUSkaL ik T Yoz Alo] F 129] 53 dElell
53t Ao} B3t R nt 2% (communication) 7Hsg A58
L glew, A f2A|e] 2/ 7T E &4 Al B6l f71AE
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Soft building block Assembly Analysis Applications
e Liquid crystal ® Surface treatment e Microscopy; * Organic nanodevice
e Polymer * Topographical - Polarizing ® Advanced liquid
¢ Biomaterials confinement - Fluorescent crystal device
etc. e Electro-magnetic - Confocal ¢ Particle assembly
field - Electron e Soft lithography
® Physicochemical - Atomic force ® Superhydrophobic
treatment s Synchrotron X-ray
diffraction
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718te] EA|AH] (transistor), I
Hg ¥ (hydrophobic) B 2 (oleophoblc) g LAt
Aol 5 ot SEEE Eugh vt Qi HEo], DNAY
AL MAS A AT AZE B ALAA Adst L
Alo]7])&& ol &5t AL 22 /S 3 Y 7ES
g 5taAf =gshar Q)T

= BAA, Setzuy

2.8 A7Eo}

2.1 ot g AGATH: MY Azt Mojet LCP &
(Anisotropic Soft Materials: LC Defect Engineering
and LCP Applications)

A 2= o) e B EXo] thE H|SHA

=42 7H S 2ol Hls) 555 B2, ok A5

= = 1 o= =2

Btk 2 &, A (liquid crystal) 2 o84 A #+2 2

Fundamental studies of anisotropic soft materials
Liquid crystal defect engineering

~
Nematic LC

Fixed particie armay — Nemalbe LG director
via cagiliary assembly

Deflecied boojum

Siica particin
delects array - L

Transformation of topological soliton
Micro-patterned Substrate LC injection Air pockets generation

Applications of anisotropic soft materials
Development of Advanced Functional composite Materials

X X K |

Perovskite Magnetic NP Plasmonic NP

tholummesoenoe Dye adsorption  Superparamagnetism Phololhe!meleﬁect

Controlling the orientation of guest molecules for energy system

= 30
%] 25
i E
Li* = 20 T
i = T
1 g
=1
B § '
Electrolyte o 05 I—y—l
€
Anode 2 0o

Controlled
orientation

Random

a3 2. TS B2 17 |do= Yol Aet-E2|ES FY A5t
0|2 510|E2|E LCP 28| o|2;ql:+ Hajgt 50 g SH2I5H THEIS

=2
4.I-o|:|-|:||)\-|04 LshO|HR| 7|58 Poists HISH )g 2 A1
S8 7=,

[sNeNe)

=)
ol

o
O)‘
Ik

%
&
o\;T )
R
N
>
Q
o
ﬁ

ol r_\‘.I rm

|+ o
B oz o
(g oo
N rhu
o N
c _x
) =
N m
o U

% o =
F\l I
- oﬂ
ol mo
o
[e)

8

12k oWy BNOE
N2 e
>
o
-}
o)
=
o
)
ofo
_0|L
Q

o,
L o
Loy o

o o
ey

=
c

BAF $22] AR W Aolet IS 155 T
Ve S5 i) S

o
iih)
ol
ol
&
—
@)
as)
rir
e}
ol
o
z
o)

4
PN
it

2 4 3o, ol & EEsl E}*H %hwl LCP
apo] AR JYARE AZStaL of 7]l TRt 715/ 7] L
Aol =4/d/AV/F3R WiegE) & =UT stolEd=
SEYAIE AT o 3tk (2) E=7F B ol2te) deAg-
Wet=7t &2 2715 A Al AR m=elshd
ZE Jejo] LCP 2y} Zﬂml 7HestH, A7 A
HIZES Alojgresn =" §7] 28719 wig7iAl
Z2 3t 4 Qitt 1 Ax} Ysk= wsko g ol A
BEE HEATIE oY ol2AY e A &
‘RAE}. olz|g Atk Yol LCPE 712 H3HEE
A 71E7IA] Zh2 Folld A B R AuizstaL

oI

2.2 ot Fo[zhg 7|5k AXH KK Y -3-8(Self-Assembled
Chiral Structures in Liquid Crystals)

7HolE/d2 AAAIQ] Thdst AA| DA Ueht= B9
T2 v|TE/doln) AREA Ag.9] FholEAdS BAF RS
BT Adoll A 71RISHAIRE, Qo M= BALe] AptREo g
F3H YA Aol = 7ol do] Wikt & Al
9] Fhold A2y WAUFS Aok, 2% 2718
.31 7| 5 2 A 2851 7lold 0] FEfE
g9 Alojst= M-S NI ohge Fholga} W
FEAEE S8l WY ZEYACL I3} 2Ao]| AESh=
A5 st 1o, 7to|E/ Ap7tay Aol tigh
71 % olsfiol| A 484 F SE7HA] 83 ATE A7NSk
ATHHE 3).
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Fundamental understandings on
chiral structures

Utilizations of unique chiroptical properti

Chirality control Direct chiral vist
handednoss

Anticounterfeiting

W uviight

— Color tuning system o ety sk
- TEY
©900cou« I
12l 3, Yo 2p RO FAS LMY FI0[E ARE 22 47|%-
Uslet WHE 5T Hof Jlo/2- B 4SARS Syein e
Bst A240| HFot 70| |6k AH-S B,
2.3 3l0|H2|E Q27| AXH{2| ot d I 3-8 (Anisotropy

in Hybrid Organic-Inorganic Materials and Applications)

50| ot A Alole] IAE FEske A2 Als F5t
Hofe] a4 FAole} & A4l 7AIA i (macroscopic
alignment) & E3 722 ¥4 (anisotropy)ollA 71915H=
E4 JAS T, nA1A 27 Eskehs /4o
H|X&= IS gtohe 2e 532 3tk 35771 244
(metal-organic framework) W 2D U= 2|5 (MXene =)<t
22 ARG ANEE2 E0] L AR E G4, 2714, 71414
oS AldT} SHAIRE UNEARI M (bulk) EHOIU HE
FefollM= 78 AR50l FALIE HidE o] o] s
9] o/do] Hdw]7] ofgdth= AT T & Al
oS FTiEtstr] fls) AAE Uie/mtol2E2 HA 9
h&ks 5-3d (post-synthetic) TN ZHsHA Alojsk=
FAR] 71k Hamsigint tiEAe® (1) W (liquid crystal)<
282 ARgsto] A9l A7t 2HE FESHAY (2)
I 2 QR AT o] &9l ZA S Yot e R
o@.% Higgt vl itk o] & ol A A7) R B
AAAR] AA| YoM TR AL, ]9 oA dHS
Foigsto] L2-JA A TA ol 7]t ol gh
AoHS vigto g B LAl A M (polarized light)oll
wht 3158 e S YERUE g8t BQF AR (Nano Letters,
2023), AR7] A2 ArE o/dS Ydh= &2 24sk=
B3t HE(Smal] 2024), AR} Fo] % HRSslo] E7
o g F2ol= olF TR0 AZE MZofofE|(ACS Applied
Materials & Interfaces, 2025) 5= 5422 N5ttt
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2.4 M| D EXt HiZF Kjo] & 22 (Alignment Control
of Biopolymers and Applications)

A ga] BEAR= A Ue) B3t HastA Asargst
$ Sl AR 24 -3 BAdS AYaL glof, AAIH
71573 AAE FEREL QI DNA, AE2ex Jd, A3,
offiZolE, Ho|ZHAMISE)S #2 LEAES A
FEM AR HidE 758 HE7E LUER
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Alignment Control of Applications

Anisotropic Crystalline Coordination Solids

Molecular Separation
Liquid Crystals L
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<= Liquid crystal

Microrod crystal

" Vertical alignment Horizontal alignment

Electric Field

~ Optics

a8 4. RF7| 5l0[E2|E 229 Y 2ot HiZA|0IE S5t
HALYBLO42] M5 PR 27 J1%,

SIS glom, o] 71 P4 AEARE 7o) ojele
A UGBl AAATA, BB 50 940
=42 AFUL B A7AL oldd AAfH 184
Bl Ty AT FAo2, 54 i olyel

1)

3w = A A(liquid crystalline phase) @] FHHz
Aol F535taL glen, o]E 7|vre s AHEd 7]%"3
TE2A 9] A H §ES AR ATE sk Uk

NG4S B} 7t el F31] (excluded volume) & X 43}
Stee o= Qe APIA H(self-assembly) & -F=5HH,
o|2 Q3] H|wA AL oETto g AH AEHES FAIT
T e AHE 7RI B AL ol EAS &85
Adg S apgoz QS 4 e A= A ]5—%]
(EISA), %Y 718t 2HiH(diffusion-induced mass flow) 5
Ot e B8l A FRAE s Al
T2AE stole2d, ek WeEY dE 5 udT
Fei2 2P 7Fsoh, OLED ARRtS #d Alo] 7167 25,
DA (anti-icing) Z® 5 AAl §& AREE A4
ULk OlAfH 2 AAAL } 719k 3 8BARe] 2R3t B4t
A7 efollA o] HEH Tk A=A, BAAE,
AR}, DEEA T Tt wobell A8 7Hs 3 AAIH
H|5%2 7157

A7) BRES THE AL BER o
ACHH 5).
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2.5 UM N8X}L7[HE AT E UBE 2 LIA(Liquid Crystal

Polymer-Based Soft Electronics)

373} tifollA Al vIAIR o] Alkdol we, g
753t 842 (reconfigurable dielectric layer) 224 Q87
(liquid crystal)8] &-go] 55 Qltk HHL RF ZA«f
we 2wl e 20 98 SHES Aofe 4 o,
O|= FA EAJT} Au} Alro] HiglE S=df Auls 55402



Shear force - induced alignment
Evaporation induced self assembly (EISA)

Cellulose nanocrystal

Diffusion induced mass flow

o —
Canning direction, (SD)

DMD mirTor

N \

OLED scattering layer

Applications

Photothermal induced
Anti-icing

On demand
crack formation
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— =2
SYO2 HOf5t0] SIO|ERY, LS BE S22 25l 012

=2 [=)
OLED 4H2tZ, o A|0f, etMe| 2 S 7|58 822 FAste
SR} HiEE Ao U S8 Tls.

Aottt 7122 MEMSUY P-i-n tho] @ 7]8F 7P AAbs=
40 GHz o)/gollA] $=A4lo] 7] a1 2714 Zo] ZtAg Alu|7t
FHEZ5HAE BAHL Debye relaxationol] 7118+ #j&Ala}
4291 7FHA& Sub-THz FFolM = FAIgIt ol=igh
32 AA8EA 5 ARG S8l AFsi, 4P
Slof|l= falsitt &lZoll= Merck GT 2 INC ZOC A2
, AWPASRFE vt 37, LCP- AekaEr 7]4t
EHL, At 2 220 U EQIAE S8 SHE:
7S] ZIsgs]ar glom, Qe ool S
Sub-THz A1} 5% ¥ (reconfigurable intelligent
surface), Ku band 913841, 212, 40 et
5ol AFAoR A=A ik ot AAT] AR5k
TS fdliME o8] AEA, 3784 HAZE EAsh,
ol& FEsI7] A% ALAR] TIAA A47F Qs
(¥ 6).
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Initial state

m Biased along the x axis é Bias field
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RF field W Relaxation % RF field

y L
unit vector

Er)l
Er.s 0 0
=0 &y o
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RF field

Aligned state
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* Numerical calculation of effective dielectric constant of RF device

Jy £orr OEDP

eopp (1) = €1 + Ae(E() -n(r))z S Eeq =
J, IEGav
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A| E=stof] HIAREIY 37 (5
g 89 (R, BrdA, 2

AN, ZA5), A 28 (AR, oAl og =0,
A etz Alo], A7]=g 71EF vk Ao, gk &b
9 MM, vlolQ U A, §57] E3A-A7 715t
Mg AR 5 FHAR AR A+E asta Yk
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TABkEAof] sinftt eS| =2 ARAsta U] Es1E
=Y 5ESITE HEo] slQ(n], A9A, ZPA EHE
A3, 25R1) f= Axlte] FH S Bl Al 71295t
Hoko] thefRt At HAIE &is] XI5k it ok
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