ClaE80l8 E2t2E

1. M2
2171 %0 AR AUEA ZR ZA
AQl yaZdo] 7% FeAo]l B} 7ty
At7E 2 Rolw A2 tAZHe] 71&e Ed
%0l

9 )E 7149 1% SO HaZde] %o
AR, AR A HFE g b

Zolty, @A tyaEdo] A
7 (cathode ray tube, CRT), 94 E]Z:Eflﬂol
(liquid crystal display, LCD), Z&}=n}

o] (plasma display panel, PDP), %% tlojo=
(light emitting diode, LED), 94 & Ag&
(liquid crystal on silicone, LCOS), 23
AZdgo] (vacuum fluorescent display, VFD)

M&deha sekg et (B.S)
Aedieti shekgest (M.S)

A s AT A4

University of Akron (Ph.D)
Rensselaer Polytechnic
Institute (Post—Doc.)
A |EA T AATH

237
1984  wm#disty A=k} (B.S)
1989 e ARFET} (M.S)
1993 A oo FJuist (Ph.D)
1993~ AYEA(F) gt
1996 Ay
1996~ wediela A2 stvt
Ax Fug

ro,
®

o\r

ojgln 1EAEE} (B.S)
Feshi At (MLS)
s} el

12
[o%

A

_L4

Z{elfs:

£l
Bl

AR} Al

o7&

1991  <lsgy vEAEET (B.S)

1993  QIsltfetm ks (M.S)

1996  dsfeista Ak el

1996~ (Mg

1999 <X wSuishn #shSat

2000~ ZiL

A (FOPAEVE AL
—r]_xl

Inorganic Thin Film Coating on the Display Plastic Substrate
St apely| AT aEAstol B gl = A AlE (Soonjong Kwak, Polymer Hybrid Research Center,
Korea Institute of Science and Technology, P.O. Box 131, Cheongryang, Seoul 130—650, Korea)

e—mail:kwaks@kist.re.kr

rEew A5 3837 (Juno Shim and Ho Gyu Yoon, Division of Materials Science and Engineering,
Korea University, Anam—dong, Sungbuk—gu, Seoul 136—701, Korea)
(%) i—Components (Ki Ho Lee, i—Components, 397—5 Choopal—Ri, Paengsung—Eup, Pyungtaek City

451-805, Korea)

DEAEL Jls A 14 ¥ 2 5 2003 4€

181



7] EL (organic electroluminescent), AA WA}
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Continuous Use
Temperature

Material

Charateristics

900°C

Steel

Opaque, moderate CTE, moderate chemical
resistance, poor surface finish

275°C

Polyimide (Kapton)

Orange color, high CTE, good chemical
resistance, expensive, high moisture
absorption

250°C

Polyetheretherketon (PEEK)

Amber color, good chemical resistance,
expensive, low moisture absorption

230°C

Polyethersulfone (PES)

Clear, good dimensional stability, poor
solvent resistance, expensive, moderate
moisture absorption

200°C

Polyetherimide (PET)

Strong, brittle, hazy/colored, expensive

155°C

Polycarbonate(PC)

Clear, poor CTE, inexpensive, moderate
moisture absorption

150°C

Clear, moderate CTE, good chemical

(PEN)

r moisture
absorption

120°C

Polyester (PET)

Clear, moderate CTE, good chemical
resistance, inexpensive, moderate moisture
absorption
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3} polyetherimide (PEI) 52 200 T ©]49] U
AT s UEsds 2o ARARE 73] A4A
9] zAlo] glo] TAEH o] & HFOE AREsl7]e|
t A7F Utk 200 T oAt eSS e 1
A=)

o] who} IL2FHoNME AHgol

B 2= 59 Zgae JE29 7|EEAS H

=3 uk! PCY Alol2E S

P58 Yo 54L nolw

T2} AbEo] &gl
< FHES A
7 30 LCDY +F/

712 &5 vlaste] veha

M Bt} 12 T

g o]
of g
H 2E5E
Agrsl Zepay 7

PE}

dellX

2} Zol= polyethersulfone (PES)©] tX
& 7B R 7P A3 BAE 2 9leH poly—
carbonate (PC), polyethylenenaphthalate (PEN),
polyester (PET) 52 #st=EA]L

Zo]

D !

A gk o] At

3123k

5N
cloolefin copolymer, COC) 7} %38 90%

r

A (cy—
o]’
e 53] COCx
antor FAEe] glof v

| wel e EE 7))
9lt}® TFT LCD
7] Apdo] 2 EE RS Al
QJstalE LCDO Fioll Addgle]l Hwd 4

Q53 Yt YEAINE LCDY FF

Properties Unit | Glass | PET | PEN | PC | PAR | PES | TAC | PNB | COC
Specific Gravity - 252 | 140 | 1.36 | 1.20 | 1.20 | 1.37 | 1.30 | 1.08 | 1.02
RI - 1.54 | 1.66 159 | 1.60 | 1.65 | 149 | 1.51 | 1.53
Transmittance % 93 88 82 90 87 88 94 92 92
CTE ppm/°C 7 20 13 70 70 44 62 60

Tg oC | 660 | 69 | 121 | 155 | 193 | 223 | 92 | 17 fg;

Ab‘:;‘::ft’ion % | 02 02 | 026 04 | 40 | 04 [<0.01

E 3. LCDO &R0l et 7=

7|Hel 72 2

. ) LCD &7
Specification
Black/White Color STN TFT
Heat Resistance °C) >200 >200 >200
Transmittance (% @550nm) >85 >85 >85
Surface Resistance €2/0)) 40 40 40
Oxygen Transmission Rate
<0.5 <0.5 <0.5
(cc/m?/day)
Water Vapor Transmission Rate
<0.1 <0.1 <0.01
(g/m¥day)
Dimensional Stability (%) <0.05 <0.05 <0.05
aq. KOH (] o o
Chemical aq. HC1 o o o
Resistance Ethanol o o o
NMP (] o o
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3.1 Poly(ether sulfone) (PES)

PESE 9= ICI, w= 3MAL ®l5 UCCAML
197297 FAlel s nd4d4d g ?ﬂﬂ‘%‘ﬂ
Y EYAEoRA 225 T 2 fHloler
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o] 75‘1—,“4 (rigidity) & 27 k3l ether ZHS Ab
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T EAA Q] Atsle] & A= FEo|E
43} (heat aging) ol "¢ 73 IS 2
. olelgh Hold EACE E8tal PES7F £

o7 AE3 ¥ Z& Sumitomo Bakelite”} ICI
oA FolAAE Ao 1994 dHE Sumikaexcel
PESE AitetdAfEeltt dA PESE Sumi—
tomo2]el BASFE, AmocoolX % AAkstar glom
AL Sumitomo 1,000 ton/yr, BASF 3,000
ton/yr, Amoco 8,500 ton/yr ©]t}.%’

3.2 Polycarbonate (PC)
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Scheme 1. Structure of poly(ether sulfone).
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3.3 Cyclic Olefin Copolymer (COC)
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(a) General polycarbonate

i i
C—C (,7()4@ T‘—@*O
O O o '
c 1-13
H;C

(b) High temperature polycarbonate (HTPC)

Scheme 2. Structures of polycarbonate.
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H 4. Commercially Available Polymers of Norbornene and lts Derivatives

Fo] gt

Trade Name Company Synthetic Method Catalysts Structure Glass Transition
Temp. (C)
NOR SOREX | EIlf Atochem Metatheis RuClI; /HCI CH—CH 35-45
(ROMP of Norbornene) In Butanol S T
TELENE BF Goodrich Metatheis Trialkyl— 35-45
(USA) (ROMP of Dicyclop entadiene) | Ammonium
Molybdate
ZEONEX Nippon Zeon Metathesis and 140-160
(Japan) Hydrogenation ‘!‘O—C"h—c HI%
ARTON | Japan Synthetic Metathesis
Rubber (Japan)
APEL Mitsui Sekka Ziegler—Natta Vanadium Varied up to
(Copolymerization of Catalysts EH‘:‘}: 170 C
Norbornene with ethylene)
TOPPAS Hoechst— Metallocene Zr—based Varied up to
Lt
Celanese (Copolymerization of Metalloc ene H“C’tﬂ 170 C
(Germany) Norbornene with ethylene) Catalsyts
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7155 FIH W oR+= 52 T8 (wet coating) Q!
A9, 14 Z"A Zek=et 352 (plas—

ma—enhanced chemical vapor deposition, PECVD),

~HE Y (sputtering), evaporation % THF3H
ol Sk }*—@l‘ﬁg g AFgo® Qe #F
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52 EMAE AHE8E (Transparent Conductive
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Photo—Luminescence 0.1~0.5
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<107 "
OLED (@38 T, 90% RH) 10
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& 3. Resistivity (0) of ITO as a function of O,
partial pressure during deposition: (a) as deposited
at room temperature. (b) sample in (a) was annealed
at 520 K, (c) as deposited at 520 K.
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IMe= AL ITO ~¥HE ¥4l MdEa gl
o O SEo R [TO o]l o8 7kx] Fi
= Am7b s QoY aFeE wEdAgA
indium zinc oxide (InZnO)7} A AIAEZ
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o)t} 2021
53 1 gteo| Fo|utar AF
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9] 7154 Frldd ZRoEA OisEAR] A
A} (antireflective, AR) ¥
sivity) @9, 7 71%A] (antistatic, AS) #¥
o gtk Wubab mHe 2] U U
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fractive index, RI) 9] % ‘j7liﬂr RI7} &8 7]
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()

(222)
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@1 (622) o)

8! 4. X—ray diffraction result of sputtered ITO film.
(a) as deposited at room temperature, (b) sample in
(a) was annealed at 520 K.
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Low Refractive Index film

High Refractive Index film
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T & (anti reflective coating) ZE92
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