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ATIENSA
L ITO Al J|=E S&: 01 dsi HI8 P& BEE oS
High
conductivity
Conduct
Polymer
Low Y
conductivity
Low cost High cost
A A3 3, FAUFAESH
TE13  [TOMI3AX HIATH Hin 24
[TO MEAMDEX} CNT/Z22i® Ag Nanowire Metal Mesh
RSkl 150Q/sq 260R/sq 300R/sq 80R/sq 50Q/sq!
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Color Yellow Blue Neutral Neutral Neutral
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Patterned layer

Quartz cylinder

UV light source

Photoresist—__|
Substrate——My—>
KIE: iopscience.iop.org, RAIFAESH
EE4EI DG BN W0l IS 25 % 32 N8 7Y
=5 Il & 2 &g =4
78l F21(G)2t K2 HA(G) GG 0012, ofol=
%7} Bat 28 GG2 ISTolof, iAol S =3
(Hx Efx| 252 ol -
=2 7 F2U(G) BE MA(G) GFF A2 29ISE, dRA- 101
28 GF2
On—Cell A AIRIX(S, £E, Tab7.7) &
CIAEz (0]t | 24
In—Cell ofo|E5
G1F ZA| Wave |l
A 72/(G)2k L LAl G2 SEIHAG, YAMA7, HTC Fiyer S
G1
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Z: GE Glass, FE Fim, £Ak= 2YE XM= 7442 2|o|
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3. EEOHE Bt ELH-240]04(Ag Nano Wire)

ofZe] ofolefA|o] 2ipieefolo] TSP7H Aeis]o] o] #AaL Ith. tigke] TPK} vl Cambrios7t
ARt Sl AlEE SE AL URAIAL lrk SARE oby B2 80 ZAolH,

vl WA 71490 CambriosAhs F41270] 7Rt £ A% Y2 A o] 282 4k 24t
54 e 2PojolE 3L Qe =don e 2A|U] mesh FE|Z /ILH mesh BES A2
A A BE o ok A w2 Fet HAZOR QJefA = U Qlk

429 TorayiitA7} v]=9] Cambriosit] 2upeeto]o] Y5 E-g510] Sifiejolof=ay 7t 4
3w, ol9fof dLo| DNP, FujifilmAtell At 7ol Ad33ict,

W iiE = e ZdE BA4) 25 7% 9 Ag Nano A|l27]&& H%A1A Direct Pattern©] 7Fs

8k Ag Nano Wire %S 7iksial Qlc,

THES  SFUQ SLHCR0I0 M P
2L =2lolo] 2Lelolo] 25 2uetolo] E{x|zid
Toray Nissha
Okura Shin—Etsu
Shin-Etsu Cni
Cambri Hitachi C/C E-Turbo
amoros Oike FC O~Fim
A
Loz LGEA
=25 .
Mooz oletofol|
Carestream Carestream

A= REUSASH

CE®7 Torayiit] Ag Nano Wire EHg HIE

ITO Film

g 29
ITO Film

Ag Nano wireZ}
AYH BE

A= Cambrios, FEIFASH
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TES8 Toray-CimaktJt JHRH 2LHI-20I0] KIS
: Filg 80%, HY HIXY 1~50Q, S&AIdTR0I o) +¢

AIZ: Toray, RRIFAEH

TE9 o DNPADH Hget SLI-Q0I0] HIE
: Roll-to-Roll 912 MM Jhs, MYAUS 0.1 Q ZHE0 TP LI 94

Az DNP, FAFARSH

TE10 FujifilmAIE JHLSt SLH=QHIN HE
: FiIE 80% 01, HY HIMY 0.2~4NQ, FR0I BE JKsPt R HY

A& Fuifim, REIFASAE
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4. J2i™H(Graphene)

127 (Graphene) o]t SAUAF AR ROF] $2159] AR S 7171 BhA] 224 Al FAAIE ngh
JeEe F2A 08 A 209 Wi W TS TP BAae A Y] VEtRR, 55 A1 S
H 119 B E (Carbon Nanotube) 7 S0 S5

o

N

moko i why Zajd(Fullerene)o| Hr},

AVEIE A Aol dEo 30914 diEa] e e Al HxE deste s e
g ASA0R P Qtk 7P PAA SR RIS Sle 68 Eoke 7Y B ITOE HAe
7 e ARRA 2dEe A8she Aolth, A Sulld 7MY B2 58 EddeE 7L 9
< AR gestol AP 2 A Aol sl AVdEl A e S-8Eoket B ]
AR e ol

A= Tl 88 B Zlaridel FAS sk Qich. A RS e EdRor ek e
SEoF 2 Ulet] A tasdoleh Bakay woke] 27 Tefwl a(cia] el e vieEeo]

EZNE ek, B A4S A43t gxgid, OLEDY, Axul 2jg=e4|, 1Al #EA), high
barrier E3FEE 5 57 58 AlEE 7fe oot
ZFE 11 ‘defimrel X T®E12 ol 240 24X EY
£2/ 42 I ClimiN =3
| 71 gk 21 -
olAE 130Gpa A&o| 200}
HMEE 5,300W/mK T2/ 138)
; 58 MRYUT 108A/cn F2(2| 1002}
Transparent
Substrate
MR} ol 200,000cr/Vs Alg|=e| 100tH
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TE13 J2M(Graphene), SHME LIAZH0IZ JHBA CIUP H8M =X

, g
2. 2™ &ZAA 240 IHE

Hsl= 224 1= EEY U mE J24 Liv|AolA

ERET LS

THET4  ITO M3AM Chel J2pmel I

1907: Invents ; 2
, asit ) . : Indium (rare-earth matenal)
History 1950s~ : First generation, 2004 : Discovery il it be eaalad to
. Monopolizing market of Scale up 1s being performed ket suﬁixp ently
transparent conducting layer S
Modulus(GPa) 119 500 Graphene > ITO
Thickness 100~200 nm <1.2 nm (4 layers) Graphene > ITO
Transparency ~90% (t = 100 nm) >90% Graphene > ITO
Heat Conductivity(W/mK) 11~12 500 Graphene > ITO
Failure Strain 1.15% >20% Graphene > ITO
; 2 times stronger than diamond, 4
Hardness - 20300 fimes onger thas steel Graphene > ITO
Chemical Resistance OK OK
Mobility (cm?*/V*s) 414~464 10.000 Graphene > ITO
: ! Touch Screen : 500
N s ; <5 s . " ; X
Sheet Resistance (£2/sq) 0 50 (Present level) E-paper - 102 ~10°
Productivity In Production FEOCir ot 60ebann Cur A e ITO > Graphene
. up 1s needed

Abz: SKKU, SRS
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5. B2 LITC-EY(CNT: Carbon Nanotube)

SatheRRE e G2 ool $749 W] A2 QlAs BoreR e o/, AT, 5
) S, W A 5 ek AL 110 A4 A Ao] 251 90

110 44748 dpfl] ek ONT 247 Ak P14 4l i ool e, 08
FAITYOREY ONTS 0|83 SHAIUE 7|48 oo} 725 7[47ge Asslen gink
S ATk E] A9 5 AAES A, dAeg A Aol

0= EikosAte ©dd BRAjcRHryE Bapgo] Q= fols ol8sie] Eulmrt 90%, FHAFO|
100~1000 Q91 FHA=ZES /Hushat et

B R HE BE 0201 Gl TAYANY] A% o wiet Ty B RHOL TR B eRE,
_‘LE] Chih BhAUeEE R U thls BhAEH (Single—wall Carbon Nanotube, SWONT)-& Ek4
AR A o] shfolu] H7|HEA, w0l uy- gt whol| SRR} FHAJH o] T ) of
Aol b5 ehaie B H (Multi-wall Carbon Nanotube, NWCNT)= A7] @ 9] EA12 tld Hojz|

U 71A1d BAo] 9<pstal AxvL folsf ARiE 54 Hoprt Yk E3h chity EhAubctH(Rope
Carbon Nanotube)= T8 Ui FH7} of g7l Bojx] thhE o]& FH Fejolr,

TEIS BAULRHO FF

‘\{\ q\ ‘\1‘
;’ g ’v; p

7 e \y..h? ?\! . e ]

S BALLERE

TE16 IU FR BALCFE AN SY

A =5t
Al - 20084 SHM7|ATIC2RE] EIMICREE 0|g5 FH MILUE 7|&0[ME Lot
© AR Z A
g - BRI RS E oRollM 1Rl5l0] MEA DEAL S5 et
= - HFE AN, MM 2E, MAjm) AEE 22 S U E
- 2009 AARIZES0] 94 502HE M| & 2013 7HK] 300
FoNR E 22 gfg of Ié, Y20l SEaM 2olz ME8S &l
- 20114 AN MM A2FE] BIALI-EEAR ol
SHMF - 20104 EHTES ol¢2 EASFAK AR 2E
55 . - ShelLlicElo| M ERNLIESEE MM Shelo|ZiolM 8T Jfees ME
L - S veH B, HEN DEA S N 3
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STNENSA
EF19 EAULREH SRHANE 70 2 MY THE20 EAUSEH MH sy MY

(mil USD) (ton)

1,800 14,000

1,600 7 12,000 A

114009 10,000

1,200 o '

1,000 - CAGR 58.9% 8,000 -

800 A 6,000 1

600 1 4,000

400 o

200 2,000 A

0 . . . . . . . 0 . . . . . .
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20_ www.Eugenefn.com



60 Anniversary ° - -
Analyst SHEM/@ AT | AZH
ARUENSA

V. Value Chain
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Glass substrate Cover Glass Controller IC Display Panel
- Corning - Ef 27| A - A - LGElaZsao]
— Asahi Glass — ofd}El — Atmel ~ MAMC|AZ 0]
- NEG - Biel Crystal - Synaptics - AUO
- Lens One technology  — Broadcom —~ Innolux
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- Alps - Sony
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— Mitsubishi Rayon
— Toyobo
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-84
- HYzz
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+ STRONG BUY FHI|EY B7iHd] +50%014¢

+ BUY FH7|EY B8] +20%0|4F ~ +50%0] 2

* HOLD FHI|EY B7iHd] 0%014 ~ +20%0(2

+ REDUCE FHI|FEY B7ie| 0%0]2t
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