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1. &37<

1. $FAA 7)<

Liquid B Prof. Takahiro Seki, 2% LC FuisF Ao 7]% 7B {WISER 49-1}
Crystal — A 1108} Takahiro Seki w582 photoresponsive surfaceZ 71 PBMA—PAZ/PPBz blend

filmol] LPL(Linearly Polarized Light) irradiationS: &3l 87|12} 22 free—surfaceS segregation

Aoz o7 uljgke]= §R photoresponsive skin layerS 37441713, inkjet printing 7 &=

S- %3] photoresponse skin layerS HC 24 surface(air) sideol|A] liquid crystal®] SRl ekS-

AsEA AolE 4 gl WS AP (2014.3.4)

Synthesis of termary Eulllll complexes

Eulll) complexesE CNTW encapsulating®7] fft 2ZNT
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B Prof. Yadong Yin, Magnetic Liquid Crystal Control 7] 70 {WISER 56—3}

—n]= University of California, Yadong Yin 25~8-2 magnetic alignment®} lithography process=

ZAZAIA thin composite filmel] A= TR polarizations 25 patterns RO 2 W TS
Aolgd F A= 7)E=S AEE (2014.6.26)

Optical switching process of Magnenc Liquid Cryseal

Lithography process with parterns of different polarizarion
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Polarizer Liquid crystal Analyzer

B Prof. Chi—Yen Huang, Liquid Crystal A% 7R <5 {WISER 59-1}

—t¥F National Changhua University of Education, Chi—Yen Huang 1% silica
nanoparticles(SNs)} reactive monomers(RMs)E LCstel] sAJ T=2gA]7 = WHHS 483510
=4 712 polymer stabilization EtF T Sl @ellA pretilt andles Z=HE 5= QA 8=
TAlol| response times o] AF9 (2014.7.24)

ACHV-UV ireated SN-RM-doped LC cells

Measured Preiilt Angles and Fall Time at Various SNs and RMs Concentrations
e SNs —___ 5N
LCs -‘\’TE‘HO[HC!_‘--\__"'--___\_ 0wt 0.3 wits 0.6 wity 0.9 wite
Monomers 0 wifs [ES [N L5 1
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oy | 0.7 Wit &* 18° 19 35®
= slass § 1 bk il 2 3
ITO glass substrate e i - — —
) == = T
——— TEIS VRN R SN ’ i ) :
O O y | r : - MO e 0wt 0.3 Wit 0.6 W% 0.9 W%
Loa [:_> __".' Sovy @ LS 0 2y I T wita Sy Bus | dims 12ms
o0 gy 'y / o o il 7 | 05wt 1142 s 108ms | 183ims | 625G
T SRS e Shsecep Ve 2easgdessd o 0.7 Wit 12ms 15ms 17 ms 185 ms
| 0.9 wity W ms — =




2014 H2ZHo] Y &4 Z=2AE

Liquid B Prof. Pascal Damman, ZHEPH 7]9ke] On—Demand Wrinkling Patterns #| 20l A8 (WISkR 70-3}

Crystal —17]ol| University of Mons—Hainaut(UMH), Pascal Damman 3476} U2@h= Eindhoven University
of Technology, Albertus P. H. J. Schenning 1<+ 3~ 78-S Photoaligned LC(Liquid Crystal)
networks 9Jol] B-& 7}5}a1, contactless ¥H2129] Sputter coating = well—defined, controlled,
complex wrinkling patterns®] thin gold layerS FeHA AlZsh= 714 /st (2014.12.28)

Wrinkle formation OfF{L|ED Polymerizable loguid crystals Liguid CrystalillC) Polymere| Ciggt mjElal Fst images
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B =92 CSEMjt, Inorganic—Organic Hybrid Lighting 7]% 7H% {WISER 514}

—229]2~ CSEM (Centre Suisse dElectronique et de Microtechnique SA)it= LASSIE(Large Area

Solid State Intelligent Efficient luminaires) Z2AEZS Eaf ga}2¢l A F1J8 93} soluble
OLED &2 o]83 hybrid inorganic/organic lighting 7]%-< 703 (2014.2.21)
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Overview of LASSIE-FPT Stretchable Electronics (Structured flex) Non-destuctive Inspection (Conventional vs New)
Large Area Solid State Intellipent Efficient |uminaires (LASSE-FF7) > =Conventional= <New=
Starting 2140101 T e fEArE
Dustion 2 morths . Carbon Fiber
Fuds 4. 3milion From EU £ Reinforced
ight mEnagemant, Bght coupling, light wEveguide, hybrd lght coures 1 Folymer
Heywods  coburchanging codtings, oganic Thorescent dyes, imsiigent lighang L (CFRP)
targe sma, huminsires, LEDE L
- Camre Susssd Elecronique = o= Microteshnigus SA {GSEN) £ R
-F ur Fadersng der Forschung EV IR
+ Teknalogian Tutkimuskeskus (VIT |
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B Prof. [fiigo Lopez—Arbeloa, = H}8kol] whE Tunable Color A1&E2 7R (WISER 52-1}

—University of Pais Vasco, Ifigo Lopez—Arbeloan5~8-2 Spanish National Research Council 4783}
31| host= parallel nanochannels® A% F2]2~8F 7%9] inorganic -2 (aluminophosphate
(AIPO—11))2;, guest® 37H2] benzene rigns 7-%2] A5 (dyes)= 743% organic =2 (pyronin;
PY /green, acridine ;AChlue)S ©]-831 hoste] InmHt} 2R ol A5E des)A fitting
Al o 2M dlo] Hielol] uje} o] WMah= |22 fluorescent hybrid E212 718t (2014.4.29)

Lineary palarised light= 0 ) reen/Blue emission AC (top) and PY (bottom) confined within the AELchannels,

10 pm
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Self—
assembly

B Prof. Alan B. Dalton, NWs—Graphene Hybrid Thin Film Az 7]% 70 (WISER 63—2}

—3=F University of Surrey, Alan B, Dalton <=8l oxygen functional groups®| $}+ graphene s
ARgslo] 3 X1HAsf19] 01, Spray—deposition®} Langmuir—Schaefer(LS) deposition 7 %253k
Z3) silver nanowires®} graphenes FHA)F] 24 Tnsulator—Conductor Type Transitions = 7i2t
3} (2014.9.26)

Spray svstem

L3 proces

l Graphene

Suks suate_

Graphene d Topography € Surface |
g NWs spray |\ onto AzNWs Dep;;)sition . phase  Potential map
.-"H l\‘- T L.'id |

a AFM Topography b 3SRM map

B Prof. Stephen Forrest, PHOLED &4 233 7|< 70 (WISER 56-1)

=
—1]= University of Michigan, Stephen Forrest W58 pyramid S &} Wol] phosphorescent
organic light—emitting diodes (PHOLEDs)E ¥|2H]= 2 Ulel]l SIXAA WALE B3 o] %
AT FEE ol8gkomA] SulaE] T QoA A oR 7IERT 3uf) HE 52 2] B
5 At dege=s A 3 G848 SAl =Y T I 7S st (2014.6.23)

Green PHOLED +Z

LiF/Al 1.5/100 nm
TPBI 65 nm

CBP:Irppyzacac 15 nm
CBP 10 nm

ITO 100 nm

Concentrator 241 =

Effective luminance (Single panel vs4-sided device)

PR L
S R

T d 56 T
Valtage (V)

10-2 )t 10?
PET L 10 o

Effective [uminance, Ly (cd me2)

Cument Density. J (mA cm-¥)

B Berkeley Lab, 112 Self—assembly #|Z 7]< 70 (WISER 55-2}

—1]= Lawrence Berkeley National Laboratory (Berkeley Lab) 4-7%152 nanoparticles®]
self—assembly B€S- 213}l block copolymer 7]15¥+2] supramolecular solutions= AH8-E0 2]
nanoparticles 13+ el macroscopicdt 72 Aol wi9- AHw Fe= self—assembly A2 5= U=
71eS 7R (2014.6.9)

Supramuolecular nanocomposite thin films

- j} i@a/) ———
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Si oA B Prof. Chongwu Zhou, 11 & & Hybrid Transistor 7] 70 {WISER 56-2}

S —w]=- University of Southern California, Chongwu Zhou 57818 polyimide film$]oll CNTS
p—type transistors® ARSI IGZ0E n—typeE A= ARE-EH hybrid CNT/AGZ0 755 wHE0]
10007} oVl transistorsE FAAFI M 7IE 2 TiR] AH] AEe AL G848
%o silicons A = A= 3|2E /LS (2014.6.23)

Hybrid CNT/IGZO complementary integrated circuits

[51-stage]

o= [101-stage]

Ring oscillator stages

Eu B Polish Academy of Science, A2 ¥H-4a 8 343 913F Eu Compound 709 (WISER 50-2)
Com—d —22+= Polish Acadeny of Science (PAS), Marek Pietraszkiewicz 15782 1,3—diketonate Eu(II)
poun complexes®l] gt luminescenceS °17] €&l spiro—fluorene—xanthene—his (diphenylphosphine)

dioxides(SFXPO)ZE co—ligand= AF8-3}e] luminescence efficiencyS < (2014.4.2)
ternary Bulllll complezes
2. Software & A7 &
S/WEA} B Sumitomo Chemical Co., Color Filter 7% Al Ed o] 7]<& 7| (WISER 64—4}

] >~

=
—AX Symitomo Chemicalfit color filtering % polarizing 7]%5S ¢S & I+=
Metal—insulator—metal(MIM) nanoresonator 1355 AREellold e o= gl arelss 7ideigl e
1%} Drude modelS- %}-8-3F Recursive Convolution Finite—Difference Time Domain (RC—FDTD)2]
monochromatic versions ©]-&3} (2014.10.7)

Diagram of One of the Simulated Structures Transmission Spectrain TM mode Caolor enhancing effect of the WS multilayer film
Al Insulator
wl {Refractive mdm n)

— T <=
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S/WHRA} B Dhiips Research Eindhoven, OLED 478 =t} 7Fs38F 3D-KMC Al Edo]AA 712 (wiseR 66-1}

—U|g k= Philips Research Eindhoven 3778 Eindhoven University of Technology 1782} &7
OLED®] power efficiencys H43lete] A8 F~s0] 7hsakal, W $Aka-E(internal quantum
efficiency, nIQE) rol—off &= 243t A17]7] 913+ €<l 3D—Kinetic Monte Carlo (KMC)X.
d8S /g (2014.11.4)

Roll-offe} LifetimeAro| 2] 224! (Eq17) 3D-KMC MEFO|ME T8 OLED lifetime 21}
. m 0 =
Thic g = 3 X4 Xae XI5 Fev s Eq(17) |
lfend = er” ! explicit KMC i
Pad Pdegr y il s idem, no diffusion |
T Em i eea |
. - Exciton diffusion0] TEE|E| LS 0 et i gt el
Tisena - EXCiton diffusion0| =T E|X] S O lifetime a > i :Mrmw —
Py :TPQZF0| desitelil 28 S5 B ool 45 l oo ation Stimn |
P,... ‘Excited polaronic dye moleculeD| degradeE 22 . L
Ny :MNumber of dye sites [ T T E S S|
- 0 5 1 15 20 25 30
J . Current density Ir-dye concentration, x, [mol%]
. . B
S/Wol& B NIST CNST, Silicon microresonator 7% 4] o]& 7§49t (WISER 50-4}

— ¥ NIST Center for Nanoscale Science and Technology(CNST), Kartik Srinivasan B[A} S-S
silicon microdisks W] nonlinear absorption & dispersionell 2J&l el h= multi—scale oscillatory
A5l 3l Perturbation theoryS- ©]-83}] resonance curves] <ol uje} 418 %]-8-5F0 2244
nonlinear regime(50]$= 4le] oku} 1}7p= dleo] oFo] A& t}& AF8h) ol A] silicon photon
microresonators®] 752 AsHA BAFE 4= Q= M2 o2 EAHS /st (2014.3.28)

Siicon microdisk esonator?] SEM ofg]x| Power £7H0ff = Steadystate Resonance Curves Phase Space Diagram (Fower & Detuningl
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B Prof. Louis F. Piper, a—IGZO W¢] subgap A<l " {WISER 56—4}

—w]= Binghamton University, Louis Piper 25783} State University of New York $17-818- x—ray
photoelectron spectroscopy(XPS) 2} atomistic electronic structure calculationsS 28] a—IGZ0
€] subgap states 2] macroscopic origing 718 3224 subgap intensity 7} filmsH] oxygen
composition®} o] Al JS WE (2014.6.26)

CH0t ERM2|°) i o-IGZ02| XPS spectrum The comesponding oxygen composition Calculated distribution ofthe local Madelung
reTey T T T T 05 | A A
60 s s — Amarphous
No Sut?gap o b & ( —Crystalline
¥ - g e e |
5 WE | . a ; % |
g PEY da okt || 20RO
= g e A A E a . ke |
i H - t FO02 | |
3 A
E # ok : E N
Y i £ N
o i S —— il T M, TP
14 12 10 B B 4 2 0 000 005 010 0,15 020 0,25 20 22 24 26 28 3
Binding Energy (eV) Subgap Intensity Madelung Potential of Oxygen in 1GZ0 (V)
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S/Wol= B Prof. Gila Stein, Lithography Y& Al & #|o]A A (WISER 574}

—1]=f University of Houston, Gila Stein 2<% Ernest J. Henley 1<%, Jeffrey Rimer n<F812
poly(4—hydroxystyrene—co—tertbutyl acrylate)(PHOST—PTBA) polymerE- ©]-8-5}¢ root—mean—
square displacements ARFS- §3l lithography 3-7gollA 2Ael= E2]-8Fel4 Hkgol tis)] o5

3 4 9l thedt RElS Aadl (2014.7.2)

2XrEoiMe| simulation algorithm DOP #8e) M2 Deprotecton level Hjm
t=0 t>=0 7N s ET
<) I n o+[d=8 R A Y
g 2 deprotection %  [pres +op.aoc
g
S B 5 o
&) o+@=08 ]
" acid loss : 2 3 5 - . : > . .
D protected . deprotected 10 10 Tlme:[;ec] 10 1 10 10 Timel&en 10 10
=A7)<e B Helmee Imaging Ltd., Glossy / High—curvature 3 73AF 28] 70 (wisER 46-1}

—A A= Helmee Imaging Ltd. <= gstereo imaging®} structured lighting®] Z3-S 7]9FO0 & FHO|
predeterminated illumination pattems=- 19 A] Hslish=A] 2—3the] 71leP7} patterns®] 22192
715817 glossyskaL high reflective 32 FAFSE| $18F Al 2-8- machine vision systemrs 7HF)
(2014.1.23)

New machine vision system Principle of detecting high curvature/glossy objects Detected pinhole in the highcurvature objeiss

Camera b

Opbeal dome

| P]_aStrOl’]iCSSDeC P['O].ect’ OLED /Kg}l\_]: :(‘)lzc‘]) /\] %/Kgfj}li 7581:} Radiographic nspection system
AL System 70 (WISER 46-2}

— 5 3} PlastronicsSpec Projecti= Plastic electronics A4t 379
el microfocus x—rayE AF8-3l Large Printed electronics
Panels®] 23S w (A 1.2m= AAZEo =2 FAsh=
Radiography Systems- 7HH6R0 2 defect free display 44+
HES $320]31(75%—98%), 322 OLED At vl-8-& 27t
A7 (2014.1.24)
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=A7)< B Prof. Ping Koy Lam, 237 % AFM =4 7]|< 7|'Y (WISER 60-3}

—% 5 Australian National University (ANU), Ping Koy Lam <8< laser light$} 17|
nanowire(gold coated Ag2Ga)2] single—pass interactions: Z2:3F5F7] $18) free—cavityS 4=
microscope objectiveE ARE-sro 24 7] FARCTE A o v 2k FAE 7AE 4= =
Atomic—Force Microscope (AFM) probesE THs 4~ J& A2 4S5 w3t (2014.8.15)

Schematic of experimental set-up

m NIST, Nanoscale 3D shape =74 7]% 70 (WISER 61-4}

—1|=f National Institute of Standards and Technology(NIST) A-771-& 7)A|2] 3D Rkl A
nanometer scale®] "A|gF 2fo]E A 4= = X H % Through—focus Scanning Optical
Microscopy (TSOM)ZE- 71Fgko 24 Au]-8-0 5 AFM XU} 118 SHo| 7FsESE 3 (2014.827)

Digital Camera

E
TN 2
/ ===
—_— s
— F
c &
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‘/\-._/\' E

.-i‘—‘—a.\_‘_'_.«—"_-

Motor for focusmg {b) Schematic Showing  (c)2D opticalimages  {d) Optical intensity {e)Cunstructed TSOM
{a) Optical Microscope Tough-focus scanming at different through- profiles extractesd image using the
of the target focus positions from the oplicalimages optical intensities
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B Prof Hung—Jue Sue, Barrier fim 3432 91+ A28 Spray Coating 715 70 (WISER 51-1)

—1]=r Texas A&M University, Hung—Jue Sue 5782 &2 Kyushu University, Dow Chemical 52}
SHA| A8 spray gune ARESH] polyimide film ¢l Zirconium phosphate(ZrP) nanoplatelets=
Z3FsR= flexible, transparent epoxy filmsS 344A171a1, o] filmse] APLHAQ] lamellar Bl =3l
H7] D AAE At 42 90 nano—wallsS FAA71EH AE3 (2014.4.10)

Coating ¥ 3% & Barrier film 39} 23|

Spray-coating of smectic a-ZrP/epoxy films

Solvant £vaporation d-spacing
P

Diffusion path

Nanoplatelets Photo Crystals

B Prof. Ranga Pitchumani, Bio—inspired 17]% =¥ 7]|<

—1]= Virginia Tech., Ranga Pitchumani

24 water repellingdt 425

35 EES) oo

Kol

2~ELO

7N

¥l (WISER 52—4}

WL electro deposition TE 74 083 two—step
AL B3l GA71A AEE AT @A ] 3Rl water repellingdt TS A2 ERe.

Hojaf K2 2 shafel] et I8V /st (2014.4.21)

B Prof. John Hart, Graphene Direct Deposition &7 7]< 702t {WISER 54-3}
—u)= MIT9] John Hart 2583} Michigan University2] Daniel McNerny BIAFE-S- 2wkl CVD
34 o83t Ni film®] Top/Bottom YA graphenes “JFA17 =4, Niz} Si0,9] AlHol=
grain boundaryE ™} carbons- diffusion A1A /AT O ZH grapheneS tIHA] 2] 713 9

of 45 A

P
T

A= 71ES g (2014.5.27)

Ni
Sio,

~

TNV TTENYRRATI O

* Anneal (He)
A7 ST T 7]
[ I

¥ Grow (C:H2)

Direct fabrication process

Tape
""" | )
"“-—“‘-&E@ 'tn -Sllfu MNi
——— delamination
I— (1e)

|
¥ Remove tape/Ni (1b) |
G e |

o
Si
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Positive ions

AN
=

Prof. Susumu Noda, Multi—direction etching®] One—step &4 7] 7B (WISER 571}

A Kyoto University, Susumu Noda 2582 Noda 7<=8-8- muiltiple directions .2 ZAFE plasma

inE°] trenchZ W} o531 3 3200 overlap == sho 24 7]9 9 metal plate®]] ion—sheath
control plate= EAAAFT} A0l 2D pattern maskE 018510 one—step etchingS- 13O 2 &
reflectivityS 25= silicon 7]%W+e] 3D photonic crystalsS A|Zsk=d] A3t (2014.7.14)

Easw

Positive ions Positive jons

Ion-Sheath
Control Plate

lon-Sheath Layer @

Electrode

X10%(C)
[} 5 10 15

Space charge density

B Prof. Tetsuya Hasegawa, 2734 Oxide thin film 47 7] 702 (WISER 58—4}

2Bl O

X Kanagawa Academy of Science and Technology (KAST), Tetsuya Hasegawa 282 NIMS
A-4~2] Takayoshi Sasaki BIAFElT} SHA] anatase 7-%2] TiO; nanosheet= glass substrate$]oll
Inm 712 coatinggh= ¥ (nanosheet —seeded lateral solid—phase epitaxy; NS—LSPE)S- AF&3Ho.
2ZH] g mjolA= ol F7]9] highly oriented(001) crystal grainsS AJ7gA7 =8 /4838t (2014.7.15)

oo T

NS-LSPE on Glass substrate

Highly oriented colormap and Surface morphology

| Epitaxial grain ‘ Amorphous precursor . R gra'in
| . ]
£ 2 NS NS (seed) ]
) Lateral growth % | | 5 -I'l N ]
(=3 i I.‘-- Mhos & -n._’.w.-‘ - c
Nanosheet 10 20 30 4.0
Amorphous substrate Position (pm)

B Prof. Ikka Tittonen, A =% FIB Lithography &4 7] 7% {WISER 59-3}

—3Z = Aalto University, Ilkka Tittonen

ALD crating®) wilomity 5792 283k 37 7142
#4& b sk )

2~ 0
==

W

sl (2014.7.30)

FIBO|A] large depth 3-do] 7Fsgt o3}
Z-galo] 2 3 ol nano—patterning

Fabrication process flow with Single layer & Bilayer resist

FA/

ALD

FIB Daveloping

el

D I Structural
deposition exposure  RIE etching  ICP-RIE stching |

'mm Ga+
doping
| TiO,
|0 ALy
= s

ol

ALD
dsposi-l-ion exposure: RIE &

TB/

Fig

Developing  Wet AlOs
tching  elching

A

Structural RIE or
ICP-RIE_ aiching

edlah

Lines with a TiOx/Al:0s mask patterned on the groove bottom and wall
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B Prof. Ching—Lin Fan, Two—Photomask IGZO TFT &4 7]< 7% (WISER 60-2}

—t7F National Taiwan University of Science and Technology, Ching—Lin Fan

PN
WAL

backside

ultra violet (BUV) exposure®} backside—lift—off (BLO) schemes= Z315}10] 340l =Usho =24
source/drain (/D) =S etching@t W) LA¥EH= a—IGZ0 active layer?] damagesS 4341741,
e TeshAgl (2014.8.11)

etching—stop layer ©HAIS A Ao =M &

Two-Mask process flow of a-1GZ0 TFT

Step 1: Gate patierning (1" Mask)  Step 5: Deposition of 170
= 7

:-,/’__

ST metal (10}

L ] |
| Substrate Havk-Side UV Exposure
Step 2: Deposition of 5ithand

Step & Liflt-off process
1GZO e i

Step 4: Development

Active Laver (1G20)

| Gate Insulator (SHD,)

Step 3: Photo-resistance coating

Step T: Pholo-resistance conting
and Development

| Photo-resistance s
r = ;

Step 8: Defining the chunnel width
and contact hole (2™ Mask)

LG

B Areesys, W &4 H4s AL =2 SERV|E N (WISER 62-1)

—1|=F Areesysiita= magnetron sputter 521 4~2] backing frame 2= A 2)¥ ‘closed loop = © -85}
DC(direct current)/RF (radio frequency) electric source®l] 2J8l] /3% S22} ions B== electrons®|

stbstrate YO EEEHA] Hahes
URAE= ¥ damagesS 43 & = = A

T

Z =)L
< SEF

ERRIFEO A thin fim 220l 91o] 0} suteringel 18]

A 7S g (2014.9.11)
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140 140 140 T S R e
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m‘;)\ \,\ = ’,‘ i i\'.\ = )‘,"; Substrate ".
e s i Y Magnat: Fieks 1
gﬁzigng\\__"__’ /‘I e 7‘/ L 128 / .;.Deposition
T P Wind ki surface
Substrate LB T

4  Bputering targets
wBacking frame

S5k
T “*?-%rf
W T |LeZS= Cooling Channels
T ke

—_
aw—i_ | .
— .,

ag—{

Sputtering | l:L-

=N
wrfaca™ ™ L

1
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B Prof. Gary J, Cheng, GraphiteZ Diamond= B}& <=
= A2 Laser 714 7HY (WISER 66—3}

—1]= Purdue University, Gary J. Cheng W.5~8-2 laser
¥4 Z carbon expansionS X &35 confinementE
o]-g3}] graphite Z-E] nanodiamond= HEHA]7]7] 230
a3k 1902 Jocdizedd laserS AT 0 2H) A2
370] 7FsES 19lom, olF Fall 71 Kt 2nf o
o ol (7] 10GPa — 4.4GPa)olA] graphiteZ
nano—diamond= WA = e A 7S WSS
(2014.11.13)

Confined Pulse Laser Deposition(CPLD)

LASER

» Mask
5

Explosive
confined plasma
N
Laser scribed
lines

Grahite
coating

Motorized XYZ

Beam diffusor
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Transparent
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S piate
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2. 7=

B Conductive Inkjet Technologyiit, A18]-& Two—step 213 &4 714 70 (WISER 482}

—93=7 Conductive inkjet technology(CIT)fit= @ Catalytic Ink& E_‘?_B‘}_T’_ UV curex]2l& 53l
Adherent layerS AJAA7]+= Printing 373, @ printingEl AZ-S- electroless plating batho}oﬂ =3
131, autocatalytic deposition®l] ©J&l metal filmS FZFA]7]+= Metallisation 374, 5 ©AS 4
3Fo] digital files24-E solid copper circuite AZE = Jd+= 54 7|&S 7 ‘:'EL??J

[ : 2 Addifive Process
Apply Cata|yt|c Ink Immerse in Electroless Plating bath

= Thin Copper
= Single sided
. . @®@ @GB‘ @ @@@ @ - Solderable
UV Cure to Adherent Layer @ —w@ # Polestey T

* Mo length constraints
« Fully additive
= Mo Tooling Reguired

/ h _i_ - \ Metal film is grown by Autocatalytic deposition

B Photosens Project, tHEAAHS 9138k Nanoimprinting &4 7]% 71 {WISER 49-3}

—-9 Photosens projects= polymer 7]5+2] SERS sensorsE 0.2 HAI5}17] €130 electron—beam

patterning®} anisotropic wet etching 3782 E3l Y= pyramid pit %2 template surfaceS

o]8-3}o]  sheet—level nanoimprinting 3-8 X roll—to—roll imprinting 374 714 2830 2H
TARARQ] Y25 GEs] Ad3 (2014.2.7)

Main processes of Sheet-level imprinting

Disposable sensor chip Roll-to-roll manufacturing steps
Depositionof  |mprinting ofthe Surfac

i Actlvatlonmetal [m Palymer coating (Omocer®
Nanoimprintlayer nanostructures e nastion y gl }

] g
L 4 '"I_I'—I_I_L.._I'_;

In-and Cut-couplergEEnrnTE et |
Iinterrogator

Disgosable, . p— Ty | Uy cuing
sensorchipy (=) Genericsensoq TR R R
platform Lot =

e Steps |

niction

B

Molecularly’  Chemical responsive
Imprinted Polymer coating m
M . [ T Mould Separation

AN - R Ssasasasa

Functionalised
sensorsurfaces sensorsurface

B YUY Prof. Yutaka Ohno, One—Step micropatterning 7% 7§+ {(WISER 51-3}

— ¥ Nagoya University, Yutaka Ohno 282 lithography 332 3l $34d% resist pattem=- 71
menmbrane filterS AF83}0] FC(Floating Catalyst)—CVD 719H] dry transfer 4—7‘4% S 285101 plastic
713 21l ONT filmsS- one—step micropatterning -3 2% 7FaAldR= 7155 713t (2014.4.1)

sation

Micropatteming process basad on the dry transfer method

Faniteii CF, Plasma

L

Photoresist coating

‘ FC-CVD

\
)
Filer (PYOF) AL

;,';."c,., - / &
4 mm T =

Dry press transfer

Filtration with .F'hO:CINhK Palierned Mer

pattemed fiter \
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B Yissumjt, 55 U= Y39 A A2 FA 7|& 7N (WISER 52-2)
—o]2g}l Yissumiit= A <1500)llx] w5 Ui YAKNPs)E &3] Ak} iixol] 733k L
JTE Ffslo 2x Hof HIzlsl ZejE] V)l AH]8-0 =% conductive pattem QS 7 FsAISH
(2014.4.26)

T

T2 L= Y32 ED o1y 32 NaCl 5% F7°1 G2 Ag NPs®| SERS specira U NaCl 1 8-3 Ag NPs

B Colloidal Ink Co., Ltd, A<= &4 7}s3%F Au NPs A& 7]& 7§ (WISER 53-3)

— A Colloidal Ink Co., Ltd¥= National Institute for Materials Science (NIMS)8} &~ 3
A=A S22 Au nanoparticles core 90l A=A ligand = aromatic moleculesS- 3FHHol £l
n—junction Au NPsZ AF&3}e] 7] 9]9l hydrophilic/hydrophobic 92 &A1 7] 4L,
hydrophilict eIVt JTE EEsh= 94 FRHYS 283 2 13 34 718 /agt
(2014.5.9)

m-junction Au Nanoparticies H2 oY 3H NSS 98T OTFT anay HE

Molecular e E T e
ligang W st i st ek
- Bl Htrighosic 7T
"““""'5“1” HEI/f/ < /)'?‘\/J‘,/"' "/ Tmﬂﬁ: | Photmack . lmps

]
e ¢ = o

B PIEZOVOLUME, Piezoelectric Thin Film tH=A4F 7% 709t (WISER 62-3}

—+ PEZOVOLUME Z=2AE 59E caating TS 7RI SAl] 12 ARES: 248t

o chemical solution deposition(CSD)oIIA 7% 5 A8 4= 9J+= film W] crack S-S HIX|6)a,

in—situ sputtering -&-Joll41+= post—annealing 2 seed layerE #|7310] 84 AI7ES @dS5AI 02

X dhlk Zo]H T} 1008 RS piezoelectric film HEAPAF A% 7]4S /e (2014.9.12)
FIEEZOVOLUME P Chain piez olEDR sign kit

PET thin film deposition tools
and procedures

Design handbook Fabrication procodunes. ‘
Q i ":../
SOLOGN depasion ool
— - —s End plozoMENS
product

5 5T g, e 2 - "

PEDNEMS deaign iochs w Wb gualiy  pemMENS divice labricabon | Puckaging and ingration
1 maniloning ool procedunes. ‘with alectranics.

L {wator lowi]

Project ocus ends here Wirtual fabrication PigzoMEMS run

piezolERMS Dedign Eit Magks
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B Prof. Kevin (Chung—Che) Huang, tHH2 MoS2 thin film 52+ 7)< 70 (WISER 63—4}

—3=F University of Southampton, Kevin (Chung—Che) Huang 1582 A2 F4o] 7Fsslal A
scale—up & = 1+ APCVD(atmospheric pressure chemical vapor deposition) 7]42- ©]-8-5}<]
MoCls 749t HS RE7R~E ARSSE tfd4] MoS2 thin filme: Alz=sh=t] 4333k (2014.9.24)

Schematic APCVD apparatus for the fabrication of > thin films : 1in film sample and
l—.@}:
% N\
3 \§ Mo-S thin film
\%

E. \';\_ — Furnace To Exhaust

R B
@ ——— =]

| [lr —
aCl E
Ar = Subsirate
—

3. R2RFA

B LUNOVUjJt, Coatemajit®t R2R Laser system 7B & ZFo] (WISER 55-4)
—%=2 LUNOVU Integrated Laser Solutions GmbHY Coatemaiite} $HA| a1742] yy==o| w2} laser
light source®] wavelength, pulse length, repetition rate 5ol t3t 24 7751, 34
ZA3s}= 98l scanners, diffractive elements®} 22 F38F H5-S 2E3 02 A|FS1= laser
patterning 71%& /N&S 2ESH (2014.6.3)

a pilot line

Web guiding frame

Coating Unit

IR dryer

Scannin system

wnovy  Leatema .

m Vitriflexjit, ALDS &-&3} Ultra—Barrier Film 7]% 70 {WISER 68—3}

— =5 Vitriflexiits= defectS 438} 31719181 ALD 84S A e85} 0™, Diffusive layer/ Reactive
layer/ Diffusive layer®] ‘Triad structure & &3l T-E27-23 H2E FYAA Fo0=2H4 719} &
717F GA FAFSHA] B s gzl Aulg gi=kdLt Vss e

Machine's Sfructure Barrier Layer Thickness Uniformity

Thin Film Stack basedon a Triad Stuchore

w Idle Roller
Coating machine L | e e A n.\
D" S _ nterlayer N e Thickiness Wilation: 17
i g S-—-.._.al; = ‘1/ # Urmird L?ller// /‘f | 350 o Wide Clear Aperture
o Flexible Substrate /= 'S 1l
] |

4/
— &l
-

o

2
Thickness. {nm)

w'j};:m" Iﬂw|rll ///_‘%’4 Depasition Cha’ﬂ?f’;.[

e "J -
\L ,_J" Deposition
D

substrate L

o

W 1 W0 W w0 e
—— Distance from Edge of Substrate (mm)

N >\\ /‘,4// rum
DepositionZone .~ ™ A
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m. 17151t P1E 71

1. &4 -5F 7€

Encap— B 59 Tesajiti= extreme drying of barrier adhesive=
sulation 7} 7 3k DrySeal liner technology S ©]-&3}o]
flexible panel AJ4kol] A3kt OLED encapsulation 7%l
Ab-go] 7153 barrier tapes 7HEHSF (WISER 505}

B U= Applied Materials, Inc,, 573714 AU} 5G]
9} Jrjyan Jerry Chen#|+= inorganic /organic & %S
PECVD, CVD 2.2 HXA F2A17] hybrid layerE
o]-&3}o] OLEDE- encapsulationsh= M 22 374 714
7Hekek (2014.3.6) {WISER 505}

B %= Centre for Process Innovation(CPD+< 50um PEN _ mEmR =
films 7]#o 2 o] AAE, =2 conductivity, W= Db ey
on/off ratio, ¥ ot oxidative stability, -$53F P
uniformityE %t Organic Thin Film Transistors& _— —

10,000 o]/ small radii(~1mm)= bendingd| = &
s AHAaTF dojubH] @S Sk A= backplane
Az T4 715 NESE (2014.1.22) (WISER 50-5}

B ¥= Picodeonit = W& 25ollA SEk1E 7] 9
o] OLED encapsulation 52 ZH3}7] 918l ultra—short
pulsed laser deposition (USPLD) %W Z=H 7|&&
o] &3l Aol o 7S =Y 4 9+ Coldab
Series4& 70 (WISER 50-5}

B "= Air Force Research Laboratory, Benjamin J.
Leever A} AG-E1-& UES Inc. A-7-213} 34| atomic
layer deposition (ALD)l 2]&l 5-2H4 ultra—thin AIOX
layersE ©]83}lo] OLED % organic photovoltaic [
(OPV) deviced] lifetime= 73FA]1% (2013.10.31) |
{WISER 50—5}

m o]gz] o} Fondazione Istituto Italiano di Tecnologia, [|eusssss
Panagiotis E. Keivanidis 258 organic electronic [|mme s s
A At 908 W= barrierr@2A] AFEE 5 Qi [
E29] oxygen—permeation coefficient (pO2)E AA3}] , o
#3F modified Stern-Volmer photokinetic modelS
ks (2014.1.14) (WISER 50-5)
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Encap— m 5% Fraunhofer®] Cluster FLEETS self—adhesive
sulation barrier film<- roll—to—roll 342 E34] flexible OLED |
71719] encapsulation= A ZF8H=t] 433k {WISER 50-5)

—Cluster FLEET Fraunhofer institutions (FEB, IWS,
COMEDD), the IAAP of Technical University of
Dresden, SEMPA Systems®.% T4%

m == Jilin University, You Duan <% -2 organic —
devices? encapsulation® 2 Zr02 filmsS #]-= ) i
(<140C) ALD dHo = 80nm AR A, 80T
SHoME A = Q= 7S 7R (2014.35) (WISR 505

B Dr.Hans—Hermann Johannes, CVD/ALD 3}o|Be8l= &4 7]<& 7|3 (WISER 54—2}

—%=2 Technische Universitit Braunschweig, Hans—Hermann Johannes BAFE-S SENTECHj-o1 4]
TRekel A 2.8 ZefEn) AJAELS 0]8-510] T3S Reactortoll S S2EEE ZH= plasma—
enhanced ALD(PEALD) 343} & 25 zh= plasma—enhanced CVD(PECVD) -&4S

T 7V So 2 M defectsE £°]aL, 57| ol 3} barrier 5448 7F3A17] (2014.5.7)

Combination system of ALD and CVD Electrical Calsium Test Sensor
- i ™ 1. Substrate ' S '
> 2. Wafer stage .. B
alll 10. Reactor 11 mm
- 11. Heater

l 20. Plasma Source s
21. Dielectric coupling plate
30. Gas source system for ALD
40, Vacuum line

1 50, Turbo molecular pump
51. Locking slide

M= 1% 53. Filtering device

Lot " 60. Backing pump

2 70. Gas source system for CVD Ageleciode’ Casensar glassid

Smin
1 mm
mm
mm

®  Shimadzu Co., SWP—CVD 3745 ©]&3%t 1135 Barrier film A2 7] 71t (WISER 64-1}

— A Shimadzu Corporation 72152 SWP(Surface—wave—plasma enhanced) —CVD 84S o]-&
sle] 90 Colake] Aol A SNk film JJr SOxCy4] multilayer 755 AZFHo=2H] 7]E ‘:} R
Sk barrier 542 z2EAISH (2014.10.6)

SWP-CVD System Calcium Test Structure CTH testing timel M luminescent area 1Y
Dieecine Window QObservation side 100 4o = o .
Slot antenna -
pwave _Vavegude I 2w} R
XS T & SiN, Tpml SI0,C, 3l SiN, 1pm
B naog oo o Gas Moisture Biirler g S W A N I
| 4= Inlet § layer =
urface wave plas ! y g
- "> Basefim _} | & - § || le—siN 1 Si0.C, 1hr Si, 10m
§
Thermoplastic resin - o
Calcium
ok — s =
§ o 100 o 00 400
Evacuation Aluminum Tie [N}
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Encap— B Prof. Jaime C. Grunlan, High Barrier Film A% 7]% 70 (WISER 64—3}
sulation

—1]|= Texas A&M University, Jaime C. Grunlan 2<% hydrogen—bonded poly(acrylic
acid)(PAA)/poly(ethylene oxide)(PEO) bilayersE- ©]-8-51] 7| stretching ¥"A] cracke] 2HAsH
A| 9¥= gas barrier film A|ZF 7145 /g (2014.10.6)

Conventional Method vs New Method Influence of different strain level and Morphology Oxygen transmission rate
[= \Inh] Direction
g = Wk Bw\mw
& m erock , s - 3 owsratching |b assewerching  [€ 100 wrerching 301 20 BL PAAPED,
z 0 g ! - - 30
=N iy ~A—n_-.—\-- E
&0 Un. Aol ﬂ‘, | = ey | 14 +
©: Diffuk 3 o0
E
-E 400
£ 5
5 < ®3r
B3 B 00 A e
@ E 55 8 - ;
58 55 ] 0
o @ &% , - ° .
@G 1 P 1§ Natwal 0% 254 % 100%
B Oiffusion Rubber  stuiched  srefched  sbwiched  sbelched

B DIFFER, R2R AP—PECVD &40 W53 2= barier fim 7190l A& (wiskr 70-1}

—Jgde= DIFFER2} Fujiﬁlm Research Plasma 3~ 782 A9 Zek=nte] dielectric barrier
discharge (DBD) 7|45 R2R 3ol 283} polyethylene 2,6 naphthalate flexible foil <ol
silica—like barrier film=S FE3= 712 7193 (2014.12.28)

AP-PECVD R2R reactor =413} Dynamic depaosition rate % Process Temperature® ©2 WVTR &
'0:!' supply [ACL, matching metwarnk and
i aloi: A WTR PEN wheram | 12010 T
m\; T % B
“."; [ | : F aoue) |
E ik | l & 2|
E FE ) | B g0
g ' — E | Boe |
10%) T g 4000 - ae e
- -
b -— 1 2e00°| 1
10t 6_ — 2_5 —— -1-0 — sJé o 100 120 140
et = Dynamic deposition rate [nm mimin| Subwrale tarroockitoa (T}
| P sty (4G and
Clarent probe
=]
Surface B KIT, Self—healing A1&4 7l (WISER 51-2}

—%-9 Karlsruhe Institute of Technology (KIT), Christopher Barner—Kowollik ®MA}E

CDTE(cyanodithioester) compound2} Cp(cyclopentadiene)= 2J-8-5}0] A Z-2- hetero Dlels—Alder
(HDA) pair networksS 84130 224 polymer E20] 27| EAFEE 7|98 3197 polymer
=29] scratchest} cracks B4 A, self—healing & 5~ = M2 523 7t (2014.4.11)

Preparation of the COTE based tetra-linker Network formation of 3 via DA/DA chemistry
Co A
5 CN NG §: N
Mo 48 s OF e o0 Voo %
™ -t g = i o O s S e
DXOH v'-a, O:X:O VC‘AS.‘NgiQ OXO g *_scu g Cooling -
Ho~ \-0H o\ ; L5 f et £ p He
4 2 o LN ure

LY S

8 4 -
&Ho a}_‘a; T @*Cil 040 &‘@ ! Heétfng %N J
E}/\_.O E}/\——O Ncs_g'
& NC

. = PliBoA-IBA)

Dieis-Alder reactions
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Surface B AsSTAR, M=ZF F9AL 7Y 7| 703 (WISER 54-4)

—’37FE A*STAR Al5-8-8R174, Jing Hua Teng®MAReF 242 Osaka University®] <1752 ok
2~E29] Cr(chromium) 2.2 Ag]& ZH A} (grating) S A A7]a1, THz 3}50]
grating—coated interfaces 7FEA1E W TP E el ©J8) phase”} O~n Alololl A shift=sAA ]
9] WAL JAAZ 4= Q1= ultrathin anti—reflection(AR) coating 7|42 7H4FsH (2014.5.23)

Grating-coated vs Bare InterfaceffjAM 2] oHE Hist Grating's TEM top image and Cross section in two period
Terahertz
light
9 \ With
5 coating

Without
coating
i

B Prof. Yu Zhu, ¥4 A #A] %+= Touchscreen A% 7% 702 (WISER 55-1}

—1|=r University of Akron polymer, Yu Zhu 282 #2F S22 42444 polyacrylonitrile(PAN)
nanofibers= electrospinning 42 =3l Cu filmell S&A]# conductive polymer—metal
composites S A|Z=EFO 24 [TOL} 5Us FHES 7EHA ] 2 2%/3S 24 polymer film
S FET o 7R AnEZS H T3 4= )+ shatterproof touchscreens 703t (2014.6.6)

Copper nanowire network electrode fabrication Etohing  H/%1%] ME Nanowie pattem images HI

B [CFO, AG/AR 542 &40l zt+= W AP 7]s 7B (WISER 58-2)
=299l Institut de Ciencies Fotoniques(ICFO) 782 dlass surfacell 7FA18410] scatterd <=
L Frreo] A3l WAYEIA] 9S A 7] (lateral length: 1~100zm, vertical length: 10~500mm)2]
roughnessS 282 310 224 anfi—glare(AG), anti—reflective(AR) EA1S- A0l Hofgh 4= Q)= 7]
=g NEE (2014.7.16)

Surface nanostructures process in th AG substrate SEM images of the Cu NPs AFM & SEM images ofthe AG surfaces

,-—-_EE___—..____‘ et B 0n g0 .,

an®B 0a, 0 8,
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B Dr. Michael De Volder, Microstructure %7—739] A 28 HFH A A] (WISER 594}

—93=7 University of Cambridge, Michael De Volder w<== v]= MIT, John Hart 2<=8l3} 17|
TiN underlayer 2 catalyst(Fe/AlOs) patterning=- A]—QOM CNT9 7\*%@5? HERow 24
A2 2 M bending €= F-43F 3D microstuctured surfaces Az 7158 713t (2014.7.29)

Surface

T growth Modeling of stress-driven CNT growth process

Microstuctures®] CI¥2 OA1

1. Palterning =f underlayer (TiN) 2 Paflesming of catalyst (Fe/ALD,)

[

FaiAliO, B CNT on FeALOy TN

Catatyst- T ovaetgs 0wk

3. GV growth of CNTa

B AxSTAR, Biomimetic Water Pmmng 714 70F (WISER 60—4}
—2J7FE ASSTAR A58 A(VRE) S8 e sff§le] 8- 717 245 9 282 moild=
A18-8F nanoimprinting *?‘4 S Fal T7P‘* °1 318} A2 ¢lo] polymer film EH] U E7)
Tx0] 9Ele- ﬁé"é/\]ﬂiﬁi =2 & 1A (water pinning) 43S ZF= transparent film A%
71 /et (2014.8.13)

Ultrahigh water pinning film Thermal nancimprint proc

oW _ - e
wi e 3 Mold with Imprintis  After
. LY ‘_"‘ ", | theinverse  camied oul  demoiding.
b Y of the at elevated permanent
- desired temperature  nano-
. B nano- and protrusion
y q protrusion pressure. structures are |
— structures. formed onto
e L. film.

B C—Voltaiciit, 1245 Self—Cleaning Hydrophobic Coating 7]% 702t {WISER 61-1}
3 $Jol] hydrophobic chemical agent(Fluoroalkylsilane) S ©]-8-3F

—1n]= C—Voltaiciit= roughdt

covalent bonding *2)S- %38l FESFO 2] conveyer beltE ©]-83F thHi %] &4S 7157 k=
Self—Cleaning Hydrophobic Nanocoating (SCHN) 7]%&S

Method to produc

self-cleaning coating on a substrate

sk

Method for conducting the hydrophobictreatment on alarge substrate

dehumidifier

5

Hydrophobic i'

chemical F E

"  Ventilation

/.ziflltl.mr .v;n‘r’ A
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Surface

Bulk

B Prof. Federico Capasso, Ultra Thin—Film Optical Coating 7]<= 7§ {WISER 633}

—m]= Harvard University, Federico Capasso 252 Hlo] & £19] 7|52k et of 73 A
& wHEo] U= ‘thin—film interface” A4S ©]-831¢] 100nm F712] F(Awe] FHE clean
paper 21°l germanium(Ge) fime 26k, Ged] 7ol wel A= the W TS 7FsAE
T A 7IES AEs (2014.9.30)

Single Fiber's Cross Section 5! Reflectance Spectra Temperature dependent reflectivity

Film Depaosition Direction 1
SRUNSUREUNRNNNRE Au only
0.8] white paper e
inc. W =
% 0.6 7 Aw/TpriGe _AAu/10nm Ge
T refl. Ei /
- s T =04 AuflsnmGe )
]A } 1 & - Auf100nm Ge N I —
Y— 0.2 i A=
l:l *-’q‘f&k@‘w / Al
) B . ——
| -?OD 500 800 700 S~
ity Wavelength (nm) o :

B Prof. Chih—Hao Chang, A¥H|§ 2D—-3D +% W3 7|<& 703 (WISER 68-4)

—u]=F North Carolina State University, Chih—Hao Chang 2<~8}-2 photosensitive film 35 ¢l
L= ~AL Q] polystyrene spheresE W€ $F & AH]-8-9] nanolithography 3735 4-8-3}]
hollow—core SENS] 3D =% &Ao] 7Fs3l Au)8<] glaey] 34 7158 78! (2014.12.8)

Fabrication Process of Hollow-core 3D Structures Manosphere TEM Imagie: Self-assembled 3D Nanospheres

UV Light

' IV Light :' o

H
Vo mir
v [resina

i

500 am

B OCSiAl jit, Av]§ 11$% SWCNT A 71 70 (WISER 53-4}
—AJo} OCSiAlft= plasma arc dischargeZ melted electrode®} solid electrode (graphite) AFo]ol]
] BRIAIA melted metalS- vaporization A7 catalyst nanoparticlesS FAAAF O 2H] 15 0]
SWCNTE AH|&o= A tite = e 7S /ILd (2014.5.14)

Method for producing CNT The Synthesis of CNT on free catalyst particles

T~600-1000°C CNT

n(C.H)

inert gas

Step 1
Metal vaparization

Step 2:
Metal is assembling
into nanoparticles

Step 3:

Catalytic decomposition
of hydrecarbon on metal
nanoparticles and
nanostructures growth

catalytic nanoparticle

«—CH,»C+2H,
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Bulk

ITOTH A

B Dr. Oleg Gang, Switchable DNA—linked NPs 7]<= 7§ (WISER 55-3}

—1|=1 Brookhaven National Laboratory, Oleg Gang BAFE-S 91-8-4] © & 334% DNA—coated NPs
9] x| NaClE F7F8ke] 1 s F243F0 24 electrostatic repulsion AEfol| 4] strong
attraction FEi7FA] 243 4 = 7lES ML (2014.6.11)

y of DA functionalized nanoparticles
Charge Induced Repulsion DA Induced Attractioin

(3D) (2D Side view)

o

(20 Topview)

S

< Recognition OFF> <Recognition ON=

(2D Side view)

(2D Top view)

B AFN Technology, Al;Os Nanofiber—Composite 7|14 70 (WISER 62—4}

—4 oll~~E 1Yo} AFN Nanotechnologiesiit+= y—phase aluminum-<- melting*]Z] $- controlled
liquid phase oxidation 34 UlollA XH7HA1E F7Fsle] SAI 24 duminum AHFE F3l 7
3}% nanocomposites A Zsh=d A3 (2014.9.4)

Invented method for production for AlzOs nanofibers AFN Technology's Core Technology
~ =]
Nafen™ Alumina Nano Fibe . al
i ’ Hastthe g aton innNano Fibers | Dispersed into Basa Materials. | Enhanced End Materials
aluminum into reacior the aluminuum
\ Faints &
= - Phasel Toating!
(" Add additives in (" Mixin additives to il
conirolied oygen ‘ achieve homogenious T
envireonment melt =
J o ()
] £ @ a [ %
~\ -1 e
Increase axygen to ‘ Collect y-phase aluminum| Phasel ||
oxydize the aluminum oyde nanofibers i @ Enginaaring
\ Plastics

B Sinovia Technologiesjit, ITO A 7}&3F Silver Nanowire A= 7% {WISER 52—3}

—Sinovia Technologiesiit2] Whitney Gaynor ®FAR= poly(methyl methacrylate)(PMMA) films We]]
silver nanowires(NWs)=- embedded*|Z! composite transparent electrodes= spin coating 2
spray coating 374 7]=S 0|83l A|xEo =M AH|8- OS2 31§ S white OLEDE B+

Silver nanowire electrode fabrication process OLED structure & Current ef cy (ITO vs NW)
50 =
- g
T — n .
3 40 ///.,___-——- h__'-\h"l-..“t.
B30
3
% 20
E 101 |[—=—110!
= e NW
Q0
10 100 1000 10000
Luminance / cd m?
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ITOtA] B OxACs jit, A¥]-8& 32A% Transparent Conductive Film 7B {WISER 54—1}
—%3=7 Oxford Advanced Conductors(OxACs)jit+= vacuum system % 117} excimer lasers ARE-
3HA] ¢4+= liquid precursor solution deposition &3-S ©]-&&Fo] AH]-& 2= Zn02] silicon
doppings 7FsAIEHo2A ITOE thAlE =+ = 11/3°59] transparent conductive films 7435t

Adhesive m KIT, Self—Cleaning Adhesive 7)< 702 [WISER 47-4]

===

—59 Karlsruhe Institute of Technology (KIT), Hendrik Holscher BA}= Carnegie Mellon
University, Metin Sitti 2<7€17} 87 Gecko ErPHS- 2AFSIY dipping/soft mould casting 33
A& 3355l 3D nano—lithographic 7152 ©]-83F] mushroom & E] polyurethane elastomer
microfibresE 1A 0= sjE]dEo =2 FHvte] Habo] 9alal self—deaning E¥E ZH=
adhesive tape A|Z 7145 719kt (2014.2.20)

3D direct laser writing process
1) coating SU-8, soft bake  4) exposure by multi-photon w m o w

absorption
su8

coversip
2) flood exposure 5) development

i il 0 0

3) dispensing IP-G 780 and soft bake,
post-axposuro bake SU-8

PG T80

Interface B Prof. Baratunde Cola, Amorphous Polymer®] @A =24 kA 7)< 704 (WISER 50-1}

—W]=F Georgla Institute of Technology, Baratunde Cola 2782 A S22 phonon 0152 7}
3}t aligned polymer chainsS 7} conjugated polymer, polythiopheneS AF8-3}aL, o=
electropolymerization 3748 &3l chaine: verticaldH| alignA 70 ZA] 7|E B} =2 AAEAFS
7V 4 =S Fh= interface 7148 712eH(2014.3.30)

Microstructure of pol 1@ nancfiores Photoacoustic cell used to measure array thermal conductivity YAEL thermal interface materials 2] A Hjm

BT rnafes (b work)_

,\
]

Totalresitance (mmd KW
[Temigus |



http://www.imt.kit.edu/english/1212.php
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Glass B Tokyo Institute of Technology, Rubber—like Oxide Glass 7R3+ {WISER 68—1}

—E Tokyo Institute of Technology 91793} Asahi Glassiit+ Alkali metaphosphate

glass(Li0.25Na0.25K0.25Cs0.25P03)2al E2l= o] 7He oxide dassE F/d&o=24] f2xd

O (Tg) w249 a2 2 s Alsle SHdelM e 2 A 4= Ql= e} 22 A4S 711
el s /RS (2014.12.1)

Anisotropic glass Isotropic glass

Oriented state Endothermic Disordered state
-]

G
00°_°‘_°ﬂ0 > 00'0‘0
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000
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B Prof. Xuhong Guo, Smart Windowel] Z/gal o] A& &uf—Microgel System 79 (WISER 70-2)

—%= East China University of Science and Technology(ECUST)<] Xuhong Guo 15~
PNIPAAmM(poly(N—isopropylacrylamide) Jmicrogel colloidsZ ©]-83}e] Hl.& Eaja]7] oL o4 dut
AdE = 3= 7S NS (2014.12.15)
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8 — T ingreasing glycero! content
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A7 B Prof. Joshua Cohn, Z& &9 A2 dAEH thsk A7 (WISER 53-1}
E] O

=
—1|= University of Miami, Joshua Cohn 25812 molybdenum¥} oxygen .= 7A%E A 1AL
ko] chains® o517 thermoelectric #7221 lithium purple bronze(LiPB)7} &%= Z}olol] 2]
8l A& thE thermopowersE R4S A% (2014.5.15)

Lithiim  purple (LiPB)Y & H2o) o) @S Heat Flow 24 LiFB Crystale B myo) @2 25 o

o

6 440 K
= //?
: x
B ,/ 330K
=
B a2
& . %
&t% warming cooling
B ———————— - —_— .
electric current T TR e
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2. AlF7&E

New B Folium Opticsiit, Curved Plastic Reflective Display A% 702 {WISER 48—1}
Display w5 Folium Opticst 01414 Ax(dichroic dye)®] M}l we} We F<a) Fapalz)i

(Dabsorption layers, @electrodes, Gcholesteric liquid crystal reflectors= 7% reflective display
714 2 thin plastic filmE ©]-&3F] 300um ©]3}F2] curved plastic display A#< A3

S0 YA W CelPiof o] sbsorbing particlase] W}

B Prof. Ali Hajimiri, 1= gl Z2 4 H 7]% 7 (WISER 49-4)

—U]j? California Institute of Technology, Ali Hajimiri 7<= Thomas G. Myers 15~} M|
glo] o] oA vlo] ags - = Q= Sjof Hl9] coherenceE 283 = Q= 7]?%
HHE‘?J (2014.3.14)

Layout of OPA & Die photo of the chip

Aermy obertnnty Ectrical Puds
- Samp ws mpl G

B Prof. Naomi Halas, Biomimetic Full—Color Display 7J% {(WISER 62-2}

—1]=7 Rice University, Labroatory for Nanophotonics (LANP), Naomi Halas w812 2715
nanorods®] Zo] ¥+ nanorods AFole] 7H4-S- _7::7‘%0}01 T A 7}74«] A} o] 7hss

plasmonic pixel& A|F=8o] 71 LCD B} v Mgk 13549 RGB 79 7Fs 7l & (2014.9.15)
Design of an Aluminum Nanorods Pixel Scattering DSLR camera images Thearetical and Experimental spectra
Expariment CIE 1931 Chromaticity
Lo Lt
Ay Avwy
0e
0.8 i Hurnan Parception
.. o i

02
01
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New
Display

B Kyocera Display, TFT—LCD AlA|3% ZA] {WISER 65-2}

—<2X Kyocera Displayiit= 2014 Vehicle Display Symposium©l|4] 1.8” Head—up displayS B|F
3} 4.2" Driver Information display, 8.0 Cluster display 5 AR5z} A4S AwdEs A 22
TFT-LCD ARFES Aol A Agebd s Siskelal, 247 ek 25 S Al (170%)<

A& ‘Advanced Wide View(AWV) 714 283} (2014.10.22)

Advanced Wide View Technology

Kyocera's Bendable Display
TN Mode Advanced Wide View E

B University of Fukui, 243 RGB Laser Combiner 7|% 7H% {WISER 65-3}

— X University of Fukui, Toshio Katsuyama <812 RGB input lightel] that 37§¢] Optical

Waveguides2} light beams©| TR 91X2 w3 4= 9I%% )= 3719] Directional Couplers®
TAE %243 laser beam combinerS A|ZEH0 22 wearable device WHel] laser scamning display =
7V Al 3 (2014.10.23)

RGB Laser Beam Combiner Light Propagation Wavelength vs Output power{%]
4 Rea tignt 4 Greon light 4 Biue light 100
oo ! m
6000 %
00 §an ~blue
, a ~green
- S s
oue. E red
L O
0o
L a
~a wne e »f= 2 o » 20 -10 0 10 20
Red light 30 pm Ao tght  Grown light Bk ligh Wavelength deviation[nm]




2014 H2ZHo] Y &4 Z=2AE

IV. Emerging 71&

1. FHMAAAR JIE

Foldable m CPI, W&o 73 A =& backplane AZ 714 7N [WISER 47-1]
—3=t Centre for Process Innovation(CPI)¥= A &8 backplane A3 3743 71422 ©]-€31¢] 10,0000
oA} small radii(~1mm)= bendingdll= = A 73487} dojux] &= 3= Organic Thin Film
Transistors A% 7145 749t (2014.1.22)

CPI's Flexible OLED High performance device with a Flex0DS™ 0SC layer POLFEES] ConCor T2

m FITOS, Cracked ITO Film #|Z% 7]< 7B [WISER 63-1]
—1|=r FITOS(Flexible ITO Solution)iit2] Wei Dong ®HAFE2- polymer 713 9] curvature radius
HPZZ ITOE HIEAIA T = ek stresse] 5-2148F 2 curvature®] & W3 stretch7} 2 4=
AE=E TIRRIZEO = A TTO filmol] w43} linear stress”} 7141 %= &1 ITO9] cracking <=

A% e sAVIES L

Cracked [TOE °18% PDLC Window

m Prof. Anming Hu, Foldable Paper—Touch Pad A% 7] 7H% [WISER 66-2]
—1|=r University of Tennessee, Anming Hu 2<78-2 ethylene glycol(EG)—based AgNO; 4254,
EG—based NaCl 25743-8- PVP(Polyvinylpyrrolidone) EG 4274 Wlel] Z7}sle] 9] 3+ 5 9.
AAZE 93 washing 3782 AA #|Z% siver nanowire inksS- ©]-8-51¢] £o] 2ol 21 writing
2 = EE o wH foldabledt capacitive touch padE #|%% (2014.11.3)

Paper-based Touch Pad Fabrication of the Paper-based Touch Pad Schematic of the Direct Writing Equipment

Electrodes
N Stepper motor controller
Direct writing Flashlight sintering Tape coating H
) — |
- B § {
~ . - : : =
|

X5

b 1
A

Tepe
7
Paper substrate

Syringe infusion pump  2-Axls platform



http://www.uk-cpi.com/
http://fitosolutions.com/
http://mabe.utk.edu/peopletwo/anming-hu/

014 T2Edo] 5 B4 zeAE

Foldable m [FW Dresden, Flexible Magnetic A4 7} [WISER 69-2]

—=9 Institute for Solid State and Materials Research Dresden(IFW Dresden) A"
magnetron sputteringS- ©-8510] el tisl] Al Adso] FA AASA] %ol st e &
T-7} 7}53) flexible magnetic AMAE 713t (2014.12.18)

View of th ble Hall sensor

- 0.0% i (i) 0.0 goT%’
E 01 ey ® g 8.0 @
s | ] rHIT) S02 & | (4
0.2t | "o D. nnnols T - 02 E
2, .. 6 Sé._ S 2o 8!!2 -uaawo g E .Flalbample :
03t ! % - = £ o3 z
Lo B0 i 5 -0.4;9 Him
Sl giER s 1" o
E'ﬂ 5 . E"“-' X {radnm £ 06 *
00 05 10 15 20 5 15 25 35
Bi film thickness (um) Bending radii (mm)

Stretch—

N m Prof. Zhifeng Ren, M| & stretchable conductor Az 7]< 7R [WISER 47-2]
able

—w]= University of Houston®] Zhifeng Ren 15 93782 ‘Grain boundary lithography’ 3-73%
0]-2-5}7 gold mesh electrodesS #|Z8H =4 foldable device©l] 28 713 22 stretchable,
transparent electrical conductorZ 719t (2014.1.28)

s ofthe grain boundary fthography for fabrication of metal nanomes

Irl;o;

Metal nanomesh

Un ciercut

B EPMA, High Stretchable Metallic Electrodes 7} [WISER 49-2]

— 2~ A 538714 7-A(EPMA) Florian Habbard ®PAFE-S- magnetron sputtering© &2 52K
siver electrodesS 0143197 argon(Ar) gas 48] ZAS E3)] T3 grain sizeE A|ZE02H)
high stretching electro—active polymer actuatorZ 72t (2014.3.8)

Bulging Device before and after air pressing

[Before] Liaser

Siliwone layer

T s s T e
Gram size=25nm Grain size=18nm



http://www.ifw-dresden.de/
http://mynsm.uh.edu/groups/drrensgroup/
http://www.empa.ch
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Stretch— B Prof. Darren Lipomi, 2% 7]¥Fe] Stretchable Device 2A] 7H% [WISER 53-2]
able

—n|= University of California(UC), San Diego, Darren Lipomi 1<%H-2 segmented(or blocky)
copolymersE ARSI 11} 2 AJZLE T2l FHofgho gy ZefE 718k sretchable
deviceollA] AT =+ dv= 74 @S AT F de 7I=S MEE (2014.5.5)

WaySn, 5. Selle; L
= (W Gy

T () () oo
x m n<ar

z
Macromonomers
EEEEEEE m POPP2FT
z

SuperYeliow

B Prof. Mauricio Terrones, CNTH.t} 73t GO fiber #| % 7)< [WISER 57—3]

—1]=t Penn. State University, Mauricio Terrones WSElT} QJE Shinshu University 7812 GO

stripS: 7 ]ﬁwi oA 7PHaL, PFFETE sh, AlSAe] 2 BAAE Ve T Qe
A7)e8 7arsko 24 CNTHE} 7 Lo}_,_ stretchable3} graphene oxide fiber(GO fiber) S 7Hika}ar
(2014.6.26)

SEM images of GO fibers Helical crack propagation B9 % & failure mechanism

Top view Side view

Crack Breakage
propagation

. Crack
Breakage initiation

initiation

B Prof. Haibo Zeng, Stretchable Cu Nanowire A% 7)< 702 [WISER 68—2]

—<=r Nanjing University of Science and Technology, Haibo Zeng 157812 Oleyamine -89 U]o]]
CuCLe} EviA| = A8 Ni(acetylacetonate)2-S 2:1 HlE= Z35talo] Ak}l Hite] ~Ed)H,
HEY Sof 2 oFgAS Hol= stretchabledt conductive Cu nanowire(NW) compositesS-

7st (2014.12.3)

CU@Cu4NI Nanowires 2AIE 91 EDS line-sccan/HAADF image Cu@CudNi Nanowires?] SFE Y HH 54

2 A g « Cu NW films
- % F wf- ¥ ke S £ = Cu NW elasiomers
” = £ Cu@Ni NW elastomers
E = . o L ¥ S .Cul ™
" o L “ % Cu NW films 3 3
g 2 [« T=80% @ 26.2 ohmsg § p—
A T = E ) | m Cu NW elastomers i o
B 2 .l ‘! T=BO0% @@ 58.6 obenisg 8 ¢ o
] &2 b @ Cu@Ni NW elastomers. g >
3 L 2 T=80% [ 624 ohmsq & e
£
0 w
40 B0 120 [ 10 20 30
o = = » . . Sheet resistanca{chm/sg) Time{days)
Possian(nm)



http://darrenlipomi.com/
http://www.mri.psu.edu/centers/2dlm
http://www.njust-smse.com/en/a/Z/49.html
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8ol A B Prof. Yong Cao, i1 &% Flexible WOLED A% 7]< 70 [WISER 64-2]
—%= South China University of Technology, Yong Cao 582 Si0O, partlcles% F3lsl=
scattering film(outcoupling film)-S- 4180 24 substrateol| 419] F<=A1S Fo] 84S 0],

100cd/m®lA 10000 cd/ e} 712 Z7IIAE CIE variationo] Wal] ekt OJXW‘” A
7ol 7FeES &3S (2014.10.10)

L=,

WOLED Structure and Emitters Flexible WOLED's Outcoupling layer and Color-stability

p N Cutcoupling laysr with 50 particles 10
; 4 X Ne |
LiFeAl ’ s J P T Air | rl ,’, /’rz 08
o i bl \ =< >
i Flrpic soos o b b o o = 100 ed/m’
PEN |" / s =8 — 1000 cd/m?
F 3
s ITO S0 ——10000 ¢d/m
TCTA | 0 |/ / :
MO TP FATCRQ: / TN“‘ <N Organics w02
PENITO f: T ’L : o
senessliii0nnnee” e Cathode | ; 00

00 L)
Wavelength (nm)

B NHK STRL, 8" Flexible Oxide TFT A% 7]< 70 [WISER 65-1]

—gB Japan Broadcasting(NHK) Science & Technology Research Laboratories(STRL), Yoshiki
Naka,]lma AL DC pulse sputteringS ©]-83F g2 34 2 1145 red—phosphorescent OLED
7|45 o] g3le] 87 A3} TFTZE 155+ flexible AMOLED A% 7|48 714kt (2014.10.21)

OLED's structures Flexible Display's side view A Pixel on the TFT backplane
Gate Inzulater(Sid,)
Gate i ITO electrode
o Encapsulation) OLED / Scan line —»f
Baaqunans oo oL : o I
(Baba,) . (typecal) e orTeT —HE
Dl ey
I8 Vg line — LS 255
5 X o um
| G
284 CE\[ =] Pl
m L A Structure of J electrode
Platinum comples  Iridium complex OLED Bafriar Ef;d / /
(TLEC-023) (Ir{pia).) planarization layer Jf /
Guest matenals (red) Polyimide film Glass
F/ B Prof. Liangbing Hu, Flexible & Transparent electronics 7]% 7} [WISER 46—3]
O o] A
T 7o

—1|= University of Maryland, Linangbing Hu 25~ Corningiit 2] Willow(™Glass flexible
substrate(~100um)% AF8-3}] printable aqueous graphene oxide (GO) inkZ- solution &3 %
coating o %4 flexible & transparent electronics= 7N&st=d| 4353 (2014.1)

Zynol additive 220 = W3l Mayer red coating method

Solution Substrate

r v,

Mayer Rod

]



http://202.38.194.245/hgschool/indexfive/indexAboutus.do
http://www.nhk.or.jp/strl/english/
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i
ox %

i
oR
ox

Em—
bedded
A1 A

B Tokyo Institute of Technology, X175

W [WISER61-2]

nanofiber&-

chemical etching (1M KOH) 342
7]

Al Nanowire netwark:

=5 7hekgk (2014.8.26)

Al Nanowire Electrode A% 7

&=

7N

X Tokyo Institute of Technology A-7%5-2 mask template 2% electrospun polystyrene
0]-83}o] PET substrate?]oll &A1E Al metalized polymer filmsel] ©H=3F wet
3] 173 =2] Al nanowire(NW) transparent electrodes A3

Al NW Metworks vs Conventional conductors

Wl chamical siching
of Al lnyer

Elctosginmig Tf {in 1M KOH)

y

of NF mask "r?
=

Al-metalized PET fiim ‘

Rurmoval o NF mask
\“" CHCH, J

Hiat troadmarnt = ===
= (-

Al MW netwark
metalized PET film

190
P -
L] LI 4
CublE
o et & L
Z ® hgthy L] t
i e ;W e 1%
e F
& m
’ A
fa
2 m A
0 W W 500 e
A Wesmnm |
a0 - -
1 10 00 1,000
Sheet Rusistarcs (Eag )

B Prof. Kohzo Hakuta, QDs

— - University of Electro—Communications, Kohzo Hakut

femto second laserS -8

lithography =

o =
S &8

3+ Optical Nanofiber #|Z=

71

cavity 7-%2] nanofiber]]

[WISER 69—1]

WL

T 2 70 nano—cratersE TFE A 02 BGAI7] 4, electron beam

! wet—etchingS- ©]-8-3}¢] nano—grating 7%= "HRo =4 4lo] 99%= &

Qe 71%S A (2014.12.24)

Composite Photo Crystal Cavity 23 A2 B =

w7 4

SC (SuperCentinuurm)

(In-Line Polalizer) | Nanofiber

} B
(Corrg |o

m&«

Stage)

n BEE .\ "o
2B, .

NPS
Nan0p05|tlcn|ng

Grating
=M

: OLEbbjettiue Lens)

Grating E
Nanofiber™ 3&- '.)u
* Quantum dots

e

HWP PBS

To

FTSA

(Fourier Transform Spectrum
Analyzer))

{Optical Multichannel
Ohllll“""‘,ﬂma lyzer)

[Half wave plate,
Polarizing beam splitter)

2. AlF Ve

B Qloudlab, Touchscreen®] W2 7}53F Biosensor 7] 7% [WISER 50-3]

-9~ QloudlabTiT‘Z— capacitive touchscreen®} programmable deviceE AFE-3F microfluidic

biosensor 7]&-&

Biosensor embedded touchscreen

S Tdsko 24

Microfluidie device 48

O]S APHEE 2]l 2044 blood tests7F Al Q7= €At

So] 2w 4 ANT 5 YLD QL (2014.3.18)

Microfluidic device ZH

- Blood Sample
- Biofilm
——— Touchscreen
S =——Electrodes
A Dlspla},

electrodes touch gesturis &
scan algonthm coordinates| e

.| Qloudiat

technology

sample
compasition

‘medical mode™

10 Electrodes
i

Detection
surface

= Input
T 16

T 1z
Microchannel

g
= Electrical contact

2: Programmable device with capacitive touch screen
10: Electrode
12; Microchannel

20: Sensing Electrode
22: Electrode excitation



http://www.titech.ac.jp/english/
http://www.uec.ac.jp/eng/research/researchcenters/pi.html
http://qloudlab.com
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Em— B Dr. Jerome Lapointe, &A1&l See—through Sensor #|% 7)< 7§ [WISER 58—3]
be(ﬁiﬁ —FEcole Polytechnique de Montréal, Jerome Lapointe ®MAFE1S Corningiit &} | femtosecond
e S ARE31] dassHlel] low loss waveglidesE: WHEO] Q1A|e] =25 X8k, T 2 DNAS
A8 4= 9l see—through sensors= 703l (2014.7.22.)
Laser Writing of a Photonic device in a Smart phone screen Microscopic/IR top view of a waveguide (Morse code “50587)
. & 0 oo 8
= | < _
—P & ® ¢ L) Ll . € 6 €
(A=1550nm) "
a): Microscope top view of a waveguide with P—"
scattering spots
b): Infrared top view of the same waveguide
when 1550nm light is launched into it
[Zoom in of a spot]
B Prof. Ana Claudia Arias, All—Organic Pulse Oximeter Sensor Az 7]1<= 712t [WISER 69-3]
—1]=t- UC Berkeley, Ana Claudia Arias W58l spin coating & 214)] 34 o] &3] Az
Ao} BUHH 5 P okl 583t slRE R AMSEE P ARl (S dlEEERIY] F
=l tisl AkaE Ashehar gl dlnamnl wee] WS 54% 5 31 dl—organic pulse
oximeter sensorE 7| (2014.12.22)
Pulse Oximetry Sensor Organic Pulse Oximeters Hardware Block Diagram
LED drwvar cioput
Food LED indansity {DALC)
e LEDM:F-_:;D'E‘-! - T KR TG
-HCID- it e ol el i el e e A el B
tronLED monstyione: @ || T | [ Root gown g
Grean LED onioll (GPI0}
PD toad ceout
15t Slage Fdstge Moo
Organic :é:;)mmua “;%“‘CEE ar::::cl:fm
3D B Prof. Daping Chu, 23% % LC phase lensesE ©|83F 3D 7] 7R [WISER 61-3]

—u]=F University of Cambridge, Daping Chu 2<~8]lS- Huawei Technologies Co., Ltd.¢} €74 IR
fiber laser patterned ITO = 2 lenticular array L.C lensesZ AF8-31] sub—pixel 75141 color

separation®} image steeringS =48 9= $J+= auto—stereoscopic displaysS 7HEst (2014.9.8)

LC lens design Color separated design

LClens arrays =S =W o0&

1

n
[ SIS TT R T
ta ibh
Separated Separated
Original dezign ed color it sty



http://www.polymtl.ca/
http://arias.berkeley.edu
http://www-g.eng.cam.ac.uk/photonics_sensors/
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B Prof. Marin Solja¢i¢, M =& Transparent Display 7]% 70 [WISRE 46—4]

m
Rl
(U ol

—1a]=F MIT Marin Soljacié¢2} John Joannopoulos <82 silver nanoparticles=- transparent =21 <ol
embedded A7 particles®] sizeol] W} 54 TS A 0= seattering A7 1= AdES o831
L8 AJofz) oA Au]ge] EAJS- 2= transparent projection screens<- 71ESH (2014.1.21)

Wavelength-selective scatiering Theory design for silver nancparticles Blue-color transparent display.

Image projected onto screen/glass

\

150 iy .""'*=-.°

100 /a N
Eiue ght /(’
iy Whis
tight

Cross-ssdions airr
Crosp-sctions o =r"

— Scattering
— — Absorption

T T T T
400 500 600 FOO OO
Wawvelengeh ()

Physical objects behind scresn/gloss

3. UIUX 71&

Ul B FLASHED, 84149l Twist Pressure Touch Device 7H% [WISER 47-3]

—4 FLASHED (Flexible Large Area Sensors for Highly Enhanced Displays) Consortiums Media
Interaction Lab®] pyro—/piezoelectric sensor matrixs 7|90 2 72+t PYZOFLEXY sensing device
7155 vlEo 2 i Alo]=(A3)9] pressure sensitive, flexible displayS 712k

PYZOFLEX® sensing device Printable on any substrate Novel |nteraction

Dot pattern (Ancto ™)

Elsctrodes (Carbon,
Pyroypiezo layver (PIVEF-TrFEN

Electrodes (PEDOT:PSS)

/zubstrate (PET)

N pressure

i PRINTABLE ON ANY SUBSTRATE |

B Prof. Zhihua Wang, A 33} finger touchS €3k Ul 7<% 7B [WISER 59-2]

— A7 k9] projector2}t 3] cameras AFESH fingere} projected surface AFole] A,

¥ anotoit 7+ 7E 2T dot patterned pper

finger model, fingertip point geometry, shadow point ‘5= 7]4FC_ % geometric relationshipS 32}
kO 24 fingertip touch® &8 A& 4= U £ interface”]=S 71Eg (2014.8.2)

Relationship betwwen finger & shadow & optical center of camera Main structure of the algorithm
(. n Optical Center 3
rl — =
\ 1 image Fingertip | Shadow point
—_hpdimage | — .
. ! location location
Touch evem? Touch P Distance
¥ judgment | calculation
L projected surface N\ Judpme



http://www.mit.edu/~soljacic/
http://www.flashed-project.eu/about/
http://www.thu-icas.org/ticas-imeEng/Default.aspx
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UI [ ] Al'naZOl'l Lab 126 ;q EE]I ?‘E—‘ —,46]' Selectlve Touch-Sensitive A0|x2] location B2l 7+ process

Scanning 7% 7% [WISER 67-1] o
’/l»m Objectlocation - _Ir[’ﬁ 5
—Kishore Sundara—Rajan BMAFElS touch—sensitive L = 1e
— s z d |
3] ol B % A - s g 22 m.m::‘:ﬂ*;wq prag= 201
Shof] 2197 touch input©l] EH—""*’ES}*‘ touch—sensmve oA
ool Mend oz 2ol 4= Q= 7]eS ks Asne
(2014.11.20)
7 Touch-sensitive area il
UX B T+Inkjt, =& Interactive display 714 70%F [WISER 48-3]

—¥|= T+inkjit+= capacitive touchE A = Ji= AA e} 2~rkESE Stof| embedded AJX] printed
conductive ink signature 7]&-S ]30}04 information carrier?} touch screen AF019] interaction=-
FEAZ 4 91 ‘thinking mk 7155 7Welal, ©]E Motorolait2] Moto X 2~HFESE A5
HEANA Fu g2 =9 (2013.12.20)

Interactive Display W5 7 Interaction of the information carrier

: Detection device
1 information Carrier
10 User

essccsessiom _% K . \

/ Touch Screkn

B NLT Technologies, Ltd., 2% Tactile Touch Display 7H% [WISER 58—1]

—AE-NLT Technologies Ltd+= 2] 3ol multiple electrodes(horizontally (X), vertically (Y))S
WE5}aL, 2} electrodesel] A= TR frequency S 25 219K QI71= E3l vibration©] Yo e
3} -4#%‘7—1‘ & AFgo=A] taEeold] e b= AlREe] =78 AR A8l tactile touch
7S ek (2014.7.14.)

Electrostatic tactile display Principle of tactile display using a beat phenomenon Measured detection threshold voltage

o Electrode P (finger) Fine toughness percepiibie range

F
Fr<::|| ;J "“" iz 1 Jnsulamr R
e1 lFezv -LFei lFe? |
% é Frm;:uen:y of ele:lr:::mn: force [H;]wo

-
:n

<
&4

Detection ihneshoid [V]



http://www.lab126.com/
http://www.t-ink.com/index.html
http://www.nlt-technologies.co.jp/en/
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UX

Gesture

B Prof. Takashi Nagamatsu, Multi—push Tactile feedback 7]< 7R [WISER 67-2]

— %3 Kobe University, Tekashi Nagamatsu wW58-2 31 HA| &7F4o0] touch'd W= panelo] 4]
ke WerkaL, S WA &7t touchd ¥} 4100 surface panelo] 71eolA)= AElE o185}
of, 73S T = Weh= W9je] WstE A 5 3l 6—axis motion platformS: ©]-8-8]
multi—pushE #|-83}= tactile displayS 71'&3st (2014.11.16)

Principle for realizing multi-push sensation Design of multi-push display

Finger 1 Finger 2

Rotates

Moves perpendicularly

B Prof. Shyam Gollakota, Battery—free Gesture Recognition 7]<= 7§} [WISER 48—4]
—w]=F University of Washington, Shyam Gollakota 1/5= 87| Z=ol|A] 712 A2 2 Fry 0]
= 2WEZES] 90 AEE FE AP oK S50 WIRES ] AR = Battery—free
gesture recognition’ 7|42 7ate] 1€2] wwke] ‘AllSee’ #1243 (2014.2.27)

AliSee?t ZTE|E =+ 2l= 8707 =4 AN GE ME HE AliSee®] Receiver circuit
W Q : :
eN\=:157 7% g; <o =
e Yf \f fg T X2 =
A e T @—r
(a) Flick {b) Push (c) Pull (d) Double Flick
== —_—t ) r_‘.j
= = e 1 Ic..
{e) Punch (M Lever (g} Zoom In (h) Zoom Out | Passive Components - Less than 30 Em'elape-Del'zdm

B SMARTFIBER, Miniaturized Embedded Fiber—Optical Sensor System 7<= 709 [WISER 57—2]

—9 FP7 project SMARTFIBER 7218 Imeciitoll 4] 7H4Hsl  silicon photonic integrated
circuit, XenicsiitollA] A8~ photodiodes & read—out Ics, Fraunhofer ISONA 71 wireless
interface, FBGS Technologiesiitoll 4] |z optical fiber sensor chain, Ghent universityollA] Tj&}

o1%] epoxy shape 5= -85t AlAl HZZE composite =210l LFHEA embedded® = U=
miniaturized fiber—optical sensor system= 7l&st=d] 4383 (2014.6.30)

Key Technologies in SMARTFIBER Fibre Bragg Grating Sensor Principle Photo detector array integration
InGaAs Detector
Nang-photonics Advanced FBGS A | ‘ L
L S £ "}&D ;.
Pt i Grating coupler
’ I Reflected Transmitted g coupl Githi R
composite
! ® [ ] ® @
; B
Wireless data and Automatic . . bl
power transfer embedding Optlcal Fiber 3 PIc ROIC.
Aregs Grating I T



http://www.maritime.kobe-u.ac.jp/faculty_and_staff_e/faculty/nagamatsu_e.html
http://netlab.cs.washington.edu/
http://www.smartfiber-fp7.eu/
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1. Automotive Rear Mirror Display

B 22X Nissan Motorits < €& ‘Geneva Auto Show 201404 2rtE 3m|g] A& A
Hel (2014.3.3)

—Aj= Fjo) 42 P i) Bvle] $o LD TS A2 7 ol 2 o) 1w o
Avgshal GG L WFES S0P, SR Wple] Sl A 29XE mbiisle] S
Hol gre: Abgtolut e g Sl ol WA 2 o 2ol AsAES o} F

Switching ‘On”

B 2 Poneerits= LTE S4lo] 7Fsdk 994w vlaZejolE Auoly, fxdxk=oA Sehe=
ZHE F93d dolHE ATIEE 9 (2014.9.30)
—NTT DoCoMo¢} #este] AFst W] 255 AASNT= noise—cancelling' 715 71 wlo]=L

2ES AN]SR Bl ARE AL 7P S9lom, ¢ $2759] e Aol
LTE 42 A3 5 J=s 98

A=
—Ploneeriits= &8l 2 7P ARE S 7ol Absalel] Zadh i 755 7 S o= WSSl
o, et A=8 A 719%] Onkyort7t 7Hd AlsE woks A A s

A continuous connection to the network via LTE achieves “connected cars”
that allow drivers to utilize real-time information in an interactive manner.
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bt . B ~Cloud-basedMavigabonEngine [ L1 | - Updsting spphcatons.
e L B

£y~
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KRearview Mirror Talemerics Lo

B U App—Tronesites AFs2t 48 vjefe] Fofoll 5Q1%] 2a9s: 2Aldslo] vnjAleld 58 -
st 4= 9JE ‘SmartNav 5 A=C.Z 2014 SEMAONA Best AwardS 4+ (2014.11.5)

=7k 2APAL- wi Ulel] 2o Qlof 71 wizfe} HUs el 2918k 4= 9, vm]Ale1d
2 o) T} 53 ssle] sl Fo=A Bt B-erﬂo] ‘:E]'O]mo] g 7 oes Bof &

ey b
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2. 3484 g2ZH 9]

&t Laster Technologiesiit+= Université Paris XI, Institut d'Optique®} -5 A5 3l

78 714 EnhancedView ' M& 73t

— 7S titanium oxide TFTE- 7HEC2 S+ P(Polymer)—OLED 555= Transparent OLED screensS
ARE519.© | accelerometer, gyroscope, compass, camera, geolocation devicesE ¥86= head
position sensorsES #-8-3}31S

ofN [

Semi-reflecting lens,

[Enhanced View™ Technaology]

B = Land Roverit™= New York International Motor Showel| 4] see—through bonnet 7]
A E <

=215 o}l x| ZHElE S5l bonnet o}l 23S head up display 71%% bonnet 2ol Ko
FOBM AL B2 S G AT 5 EE %S

[Augmented Reality Concept Car]

B ¢ Honda Research Institute™ 83t 3D HUDE ©]-8-8t 7lQ1-8 vH]Alo]d AlE#]o]A
ZlE=s MEE (2014.9.17)
_Oﬂ:FLFJ 2 simulated windshield Lﬂ‘ﬂ]ﬂlol}d A|2=ELS- ARS8 see—thru head up displayE ©]-8-3F
SRAZE 718 vEAlelA 715E AREES W) Bt 91%] WskE o] whEA] 14 & 4 9l
depth §14jo] Hojr} wr} o}ﬂd TS & T e A

1

2

2

24

N
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7

L]
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- e {8 )

[Personal Navi Virtual Inrerface) [Average Time of HUD vs No HUD]
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S8 B Hong Kong University of Science and Technology, H. S. Kwok 1582 27]9] fimsS $H4 4]
AZEE 71 3D viElo] w4 2] viaEdlolE A ks e polaizationS: WAPAZ] 0 ZA
2 oA =N depth illusions W] 3DE T@F (2014.10.23)
—A7E 3D 7S S8l o[mAIE 3709 A (Yo ® 455 twisted light, LB O 455
twisted light, unmodified light) 2 Y5

[ f
e e AN
L B AT
3 EeE Eaw i
i Gt St 1=
s (il e e
-T'\-u'.p----
HEEAE
[ORWLCD panel} {Three alignment domains}

B 7= Magic Leapiit™= Rony Abovitzel] ]38} 2011\d A ¥ augmented reality 2~E}EH O &2
Google®} QualcommO. ZXH-E $542 million FAS ¥+ (2014.10.21)
—Magic Leapiits= 7] head mounted displayollA] AF&EEE 2709] view pointsZ ©]-&3}
stereoscopic 3D image WAl Z}2Fe] display 2ol microlensesZ HlEsl] 4= 7] oA S &
I ALEF = ‘digital light field 7]%S AFE3

"

-

B 55 Tasmania ™8 Human Interface Technology 1782 7]<1-8 mobile2 AF-&-3}¢]
Public displays®} 3D interaction & 4 U+ 7]&<S 7|3t

— AT W2 GFgolu st 5 38 daellA Tijle] A Public displayet HEE

IEE augment 3D contentE %83+ Augmented Reality(AR) tracking 7]&S 7]%3]

e

[3D mobile interactions) IMovemnent in 7 axis}
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B 32 Toulouse T IRIT A7§-> Smartphone ©= 3D Public Display®} ‘& 4+-8-3
A= Ve T

—

—A8]2 Touchscreen input, Mid—Air Phone, Mid—Air Hand Al 7}4]

AT 7N AlekaL,
IS A e B e

3D PERSONAL DISPLAY ™

(Detail View) =
z
3
H i
§|

pragmalic quality (PQ) ]
3D PUBLIC DISPLAY

e 8 Mid-air Hand = Mid-alr Phone
(Overview) [Smarrphone-Based interaction with 3D Public Display]

« Toudhscrean pad

B 5<% DFKI 792 Pervasive Display 4] 3D Content2} Remote interaction & 4~
3D Travel Techniquess 7§4Hsh

=<
AT e

[

FEAlolY AntEZES 22910 7 DisplayS 2HsAl7]+ 7|4 Bi—manual

Grabbing(BMG), Whole—body Tilt & Grab(WTG), Mobile Multi—touch(MMT), Mobile Tilt &
Touch(MTT) 7l&<S 2E

{Gestural 3D navigation on a large stereoscopic display & 3D Travel Technigues]

B 71t} Manitoba t8}H, &~ Toulouse W8 IRIT, %3=F Bristol et &% 78-S Mobile
true—3D projection 7]%<S 7Egr

—ATFEL ProjectionZ} Mobile Phone . 245-E]2] Ag|u} ZH=, Display Volumed} $]x] thehA]
3D o] teFstA BAX|= true—3D SystemS A H.o|H, 3% 3D map navigation, 3D interior
design 5ol 28§ 7Fed Ao w H5F

distance e 17 wilurmie S
T £ |
A Ek] <S4 em
=) 236 om o EER it
— 7 <1Bem
il
_.-' ; 16 e side 24 criw'side
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S8A = B V)= MIT Media Lab 9792 o %] 9] Displayoll A glasses—free 3D experiences= 7}‘:—71]
3= Light field Projection System=- 7¥5}a, o1& A3} & 4= = ZAAXdo] 73 7]+
A 1<

—E8- Angle—expanding Keplerian Telescopes®l] 9372 911 Passive screens TJARR1E),

o377l high—speed light field projection®} nonnegative light field factorizationS A%}3}e]
compressive light field projection 7§49kl Ad-3-g+

C_I

[Gnmpressn -e light field projecrion for glasses—free 3D display & Lighr field Projecrion System}

_L i

L
-

B 294l KTH 9782 Projection 717} interaction 71452 88814 7Mde] dx EUE
AlEY ol & 4 3= ‘disDans’ A4S AW

— AL electro active polymer (EAP) yame®l sensor actuator pairsS WAF] &4 human

interaction systems AJAYSHA TS 5= a1, 94 A (telepresence) 7= 71Pde] SFEU 9} i
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3. Airplane Interior Display

FQol47 ® %= CPI(Centre for Process Innovation)= H]37] U5l super—thin HD displaysE A *|3}

of Zo] glo] vjdy] i J3s B Qe A2 A4S /I 59(2014.10.27)
kS e 4= 9= miA
7

A3} 28 gIE Ay

CPE= B3] Wiy B 3 5ol vlZelols AdAletar, ol
7hiRlel Aesio] ashde] AART S BolEo=A viA| o] Y=

s g

| Indvisula display panels seamlessly  Cross-section showing display
arranged along the cabon walls panels and panoramic camera

arays
7= B Y= it Folium Opticsiit ¥ Hewlett—Packard Laboratories(HP Labs)—°4 ZEA] tl~Zdlo] ©
T4 Steve Kitson A7} 357531 ‘plastic full color reflective displays’ 7]4< H}E‘Li 2013y 11¢¥
A spin—off ¥12.™, reflective display 7]% ¥ thin plastic film 7]&< /st L

— &+ germanium, antimony and tellurium (Ge2Sb2Te5, or "GST")E ¥3Fsh= vl A71= t)xjel
3] reflective =9} semi—transparent modes WollA A1 ePg& 0 &2 vl 4= Q= 7]eS it
g (2014.7.10)

[Coulor changesin phase-change] [ S emi-transparent device] [I'I‘O spacer Thlck 70nm and 180nm]
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— eeo
Tw i / [ e o000
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| e rooe

& T B 3= Timsonsits AHEA] 1000d0] {2 Fo] 4] At GAZ roll—to—roll 13] 7]l st
=3-5 7HA AL U

—CPE= Timsonsiit, HPREE @71 484121 Roll type®] s-gollelx] 713 Spool(Ezi7H) 71Rke] 574
71%S sl flexible 340l =qlsto =M tlekAal 9 A TAL o)z} T

&

uwind surface coal dry cure baks Inspect rewind
V_{ ¢ AV 1 {7
¥ty | S O |
| [ i
Spool 7|4 Z% _
snface - - Han-drying flusrescant markes
modifycurs coat dry/baks Inspect - material slot dia coated - used to

U w w — w - - detect any conmmination issuss
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7 =<2 Heidelberg Instrumentsiit+= Flat Panel Display, MEMS, Integrated Optics 5ol &5
Gl = 34 NS AFER= QAEA, maskless lithography 7145 HA-38ka 9do] € 713} 2}
Fa9 Y% 71
"ﬂm_sjl — AL 7|30 2= Micro pattern generator, Direct writing lithography, Large area stage systems
s So] 918
Film subsorats
’m ot U M oveTEnt
Camtral 16 Gmm swath
.l Mear-UY exposura, 50mjiem?
Throughpue 180,008 mmimin
M Minimsm Feature dum
| Fl-unumunn ? Leocal placermant =1 am
Compace modules
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WO T AATASTG pa‘n&r"
GENTEX B V] Gentexiiti= CPIolA] 7Ra3l= 7l%iﬂ:
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o] FHE 20 ix(Ev)olslz G| eles TRl & Smeiente Local Gontrotier
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H* B X 315 o]u]x] AlxE] A2 3|AR1 v]= Vision Researchiiti= 1280x1024 resolution, ] 3L
7195k ol %] A = 2,000 fps A2 2= CMOS sensor 7]HFS] compact camera Al A 3%

Phantim®Micro® C—series& 2% 3 (2014.10.28)

B | Aptinaits olUA] §8-8 F8= 841 719 On semiconductorel] Q155910 2=

2 S Fheebg on ] EFAS ATSIA S
—Z}Ei]-g} AAE o= mRlolA S 71E3slaL 9= On semoconductor®] Q1= WHEA] H
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4. Digital Signage

Pekst u ﬂlﬂlﬂ‘r 25949 AA S-S o]8sk AlA, d
ek Favt opd uAFe] JHHAAS T3 wE5E FuE At 9l
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Hag Ao 12g 5 yo|, A, B Al F-91e] S| we} 27 sfets 24 iR
HAst ¥ w5y FugdS AT Holgta 9y
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AT o2 ZZslrla 83 (2014.12.10)

—Sharp= 4K/8K TVE] 322 AAIES 93l 54 gA|el AA 3AIE A vlg 7e=2 Z23)sh
WA} LED & 7HEst (2014.12.10)
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2 B 7Yt} Visionstate Inc. 200513 AR SALZ QIHHEI R HX|A~T7 T A EQO]E /et
7195 st lom, A%, drux=, s, Bukd SOl H8H AES AlFsha S

‘EJ

—Visionstate™ F|=7 T8 4053521 CBL Properties®} 300H9] TIX[€ QIEEE]H. 7RAC)E AX[sl=t
AkS At on HEA o7 90t 741 43 AEe] (2014.12.23)

-2 :-', R e e —
"‘\——l——/ g B LY 11— —\— i —TA—"
[ViCCi Interactive Wayfinding Navigation] [Interactive Directory] [WANDA Restroom Management]

B 7= Blue Bite®} BroadSign= 1EEE|E. ®ul 7]s-8 o83 tAE Ale|uA] Far g3tE
=sdistetr] 98 EUHS 925 (2014.11.3)
— T Bue Bitet= -frlen|=r 5 1707] oPge] Eajoll ofeico] Bas S=ash= CAMUSAS} 7|42
TS W31, MTAG 2o 71428 CEMUSAS] Al a1 7k 2 74 QIEj=lA 7)<
=93 (2014.12.1)
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7Moo R & 31231 §Jo] B F AEF 31¢1em, Dentsu Razorfisiit = Vo] AR E Q]
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