LM

2
=

AR L taFdofd] 9lojH CRT= i 3ld (kE
), 2N (EFEME), full color 5 FAIANY,
BAEAANA 53 BE4L Z2a 9lo, dA tx
Edol2 Y4AE 203 A3z A 23U =
2, AXFL, 2uAF Fo] 27) P xpAg o
A~FH o2 EHFHA EAHES 7HAIa Ao 1970

do) Ak Az g4A 2], EEAAS FAEA
AEsE 44 daFeol(liquid crystal display,
LCD)= dA Y=z, AFH T2 1499 §
A4, ¥lt)e H-3]ld, portable TV, Hze] TV,
ol 54l THy] T UWEH A FR myols
FAEE 7 483 3% a2z gxE F
Z3a 9ok &, A26dY, HAY 75
KB, =fEMHE, full color EA Tl YA

TdE
1988
1990

Sk shetal(shh)
daTY e B

47
1993 Fadisin gletgaiai( sl
1996 AR FROu)dEn 835

1993~
1996

1996~
@A

TG/ A7a HY4
T4

HEPIed

E-Polymer Lab AEA31Y

1993 d=sried et =1 G-\

1993~ AMZWIed Aga™d 1999 & FrUuihdsz AEE
1999 A8 (AL

1999~ Hahfisim pjehw g st 2w 1999~ A& FH(m)dsn A8
A 2000 AFsial Q7Y

2000~ A4dAA AMLCDARIS 9]
4 a7
- EEn Hzde
1990  Jsglm sekgata (&} 1983  ZAydigtm stata( sl
1992 dsdigm slshgstat(4Al) 1985  FSaErledd sEta(MAl)

1988 9FHelried sietwh(aal)

1988~ IussidTa DRAEGAR
1995 @74 doldzd

1995~ AYshm mPeR Has
A

Polymeric Materials for Liquid Crystal Display
7154 &8 A+ 2 (Sung-Ho Jin, Department of Chemistry Education, and Chemistry
Institute for Functional Materials, Pusan National University, Pusan 609-735, Korea)

H4EF¥71€4d E-Polymer 874 (Hwan-Jae Choi, Samsung Advanced Institute of Technology)

32} AMLCDAM] ¥ (Sung-Kyu Hong, Samsung Electronics, AMLCD Division)

7ot wFeH(Yeong-Soon Gal, Polymer Chemistry Laboratory, Kyungil University, Hayang 712-701,

PO S TS o

Kyungsangbuk-Do, Korea)
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Filter

% 1. LCD modulel| =4 217} HIE,

CRT¢} 58 HAFEDS Yehlz ok o|3d
AAde B 9 FAIE, FFUA e
At A JA JageolgE P FeElris,
FHAS, g, adelx, HPW, 94, ZekE
H, HEolE, 75 IC 59 FHAE © FFE9 7}
o] 3 o] Fo|A girt. =& v £33 LCD A=
HHEY AYFAZ AN AadFo] FH3] F7t
X YL 7] A AxDE BREE
T A& #F Bo] Aat goA i 2t LCDe
FEE 9471 vE5E ARy cilo|H ICH) v Fo]
71 58 Aoz Jeistt AAAE FE) 9o
Ae ZeREErE 9 27% & AR Qe 93
& 3% Axoli backlight unit 9A] 6% A= =}
Asta A 1). LCDY HesE A8 BE
< diF 18R #EE AFos A FdA
Aol A= ¢4l &t ok wEtA LCD A
o] IAAHA AAY L R3] S A' 2
A istE] Ao ufL- F a3 ol d BH
d4 LCDY #48 ¥-&Fd 87 4%H 7|5¢ 44
Be AL oi$ Fa3ivn AZen. gt & &
AolMe F2 18A A5/ L5 e back
light unit, s ¥, Zepbde 2e2ln APH 5o 4
ol WA AHuriz A

2. Backlight Unit

LCD= a2 A7) w3skA] e vdgyoles
o= HE Bdo] B ot AdFot A =9
Bg o] &de Y 4L 5E AL 2
8 AT AT ZARRY] #HdME BAIEFA
3] YA Aot wEbA 2] gi o5 R
M AR 7V 87l fsiA= LCD panel Y
W 2o 24 AL backlight unitE J_ =2 3=

378

E 1. LCD& Backlight?| 27=7.

g3 = 8 7Fz4
HI = A3 =3 Color CRT o] )
YA T3t
BEAA| M AEA =2 4 484
Ed Z34 A& 23 75
ANEY | +x Y Ao Aol 3= kA
g |TEE FY, 7HBES AR
48|39 A H] A8
BEYEY A% A9y
71 & # 9 A48 35 A He A

arue
<

eAE
38 2. TFT-LCDS} backight unit2] $5(7%.

£33 LCD7F 9tk LCD4 backlighte] 87 =
A& E 19 8931t

%7 2+ TFT-LCDe) Fz¢} backlight unit&
3] verd Zojth

Backlight unit+= LCD panel®] sj'd o2 HEg Z
AlE e BhezAE ¥ESH, 4958 Y ¥
Bo] AMgEoA A It Lampe] $1X]o wel &
Ta 3 side light edgedo] o =3, lamp
% housing To2 FAHC gtk ETF¥ LCD
panel®] Zd] Fd& Fof panel ¥AE AY =
Behe Wl Pty Bold HEsE sl
g4 dn 2I=E dE 7 A BYo2 = EL,
FL#o] AMg-grh. BETH backlights gutzog
Fol g A&l T, A3 FAIHe] =74 Al
gto] Qlar A%, &350 WA v 5 A
t}. Side light edge® e LCD panel®] 3t&W %
G5 BYE T =30 £ v FA
WAL #dstke =W EA FE2 BdeERE
, @ 59, 3% T& ARSI QU o] ¥l
TEI vmEE Agse By @t 52

W o= o rff
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WhH, 3= fedm 2ol 0|3l panel o ¥ 3ol
felstn W+ FE= FFol YA color TFT-
LCDE& A %z3= ti¥ LCD panel makero]A ZF
2 AMgsta i) Side light edge®d backlight:=
dy oz Hige] shEdtal HE dFeo] FHow
lamp dge] JF& HAAT T+ Ue Fdol A
Zolg &gl HTE Bl 2t Bt Ar]e] At
3241 backlight oA 7}x¢] backlight7} 34,
A3 9 =HBYE FUAYeR npRes dF
o o8l dFo] gle WRYE <1, B PG
S 2H39S I 2 backlight 2 AMg3le 94
olt}. W sl ELL T4 1~2mmz A &
4 gty dSo] Qi LFAML green, blue,
whiteo] 11 3] 150~200 nit(cd/m?)o]t}. LCD
o] 9k & £AIIA R backlight2A 287]7)
o AE7, AALE Tl AL Aok Y 3
L2 BT side light edge®219] backlight unit
€ 7493 vehd Belo.

E 25 2% 39& v 4% Rojt.

Side light edge® backlight unit(1% 3)2]
Heae B9, A, =39, i, =2 Fo)
o} BRAREE lampollA] WEA FE A wgoez
=333 YAMA LCD panel vjR o2 3& I3
e 8 vt =FW(PMMA sheet) 2 37]9}
o] 24 E Aol we} FE FE FHAY) &F
Hoz 2PEEF TEAARY HH FL vjH
BE AR E AeE Aoz AFPe ¥
foz v Fe= IS gt =3 o3
B Igdes idd &4 AsfxEd ofzd
el o) =FE- = Fie-g AP =
Aile Rolth. Ao, AT 2RE ZA¥ BE
AEE Zts Fo] =30 g ¢3sle] =3ute]
ZAE 2ol 9 YAIF9 AT} 0~42.12°(Y
AZ)Z @t mepy YA Bo] =3 4-3hd
of =2e W] YA 47.88° o]yl Hol =
Boe] dAZAE Holur] Wi R EAEE
e g3 FHFMo g FEHA o =3
2 A #e a2 HY BFgem Fo] e
7] W2 =38 wjAe] dot AR AL
olUlZ Hof, =3W R (W W)z Ak
o714 =3 U2 A F2 Qdmyle] BHA
A QE-2 ZAEI JAMHOZHE W) wEo) o
A slo] wdAg FLIHA ] A qARe
2RE 77k A NE S AFA 3ln Ao AS

-

[s]

i o

1o g

TEXDETD 7S A 12 W35 2001 69

TALE
Lamp Lamn TAR E3Eg

37 3. ETa side light edge®2| backlight X,

E 2. Backight® Zeie| 8 9 EM H|
3 = _ 2 4
Hagz | wgdd+ EL LED
Hix © A A A
Eig A A A © A
dhgag © A A X
AANEA © A A X
A & © A X X
Aedgq | 4 o A~ | o
ELIEE A A © )
F 3 © X A @)

£ 22U 8 AW W A Bo] #
sl B 4 Y=S B =3W o} 92 B
of ER¥ BL wAlats 3} Wk ohle} =3u U
2 Exsls 35 Q7] g o] $7E Be oA
39 W2 QAT sk wiabete] W st
Wigo g eg2 U8 3o Wy WE 5 Ay
A 715e 2T Qe RE AT =30 S
o Aolo A 45
A wARge] e oz ALY Fimel o
o TRBOBRY 2AE B AW wae) Fo
H3 PA B el ZEE 2n Yk Bo| B
7) WEo) o WA wel Be FTAEI o} 3
W wgos WA AWNEES B4 @ ga
BoRE 28 B Aol Bapos Aokl
7] GBo] ZalEE o] g3k Alokzte FA o
24 YRS uo B s AuAY S& 2
4 F dok. BZA A E2AME 32 backlight unit
o] THEES A ukAL-Qale] wHEE A2E
B4 o] &ASA "k 2E WA FHRE
7A] AZkerE el e WA =] | AA|
Zo® o]liHyE Y=o B I3 0 (0.5%
AE). mEH BEEL Huh ATHoz o] &)
AAA 7 7Y BE o8 £45E BE Foln
7t 74 RES o188 B 5L kol7] Y8y
ge A77 8 oo,
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3. Liquid Crystal8 JEXIxE

3.1 ufEe}

LCDE A7]3¢% a7g ol&dle FA2AZA
A713338 ade AFER 27 ZHe FEHE, A7)
A oy fAo] Fxpdd] os ZFEh A
Aol ExplEe AHavel AFAHA (AR,
Dl oJsl HstE, AAaT oA AP
o] Wi E A= A& eﬂ?ﬁa}]i}gla} ghot
olg ¥ AFe] Mg APEAl] v G bgA
oljel LCD9 EAIEA-& A7t oA 7t
4 F8F gavlsoln. o|9fzto] AR AT o3
BPEAE AHH oz wjFATle do] ujgFgo]
ol vjgate e~ A9] gFe Tog AAE
A FolFe wi A E (anchoring force)o] 72
3, YAI FHAS Aol Hr|Hez PFF
& #AE7] S8 & HAYASL a7d. s
3 ) HREAe} Z|we] A XA O
3 49 Jeld Z2AY Z|BFHY f2 28 4F
A9} o] F &= 7} G (polar angle)2} 7@ F
g5 9o 99 §,(azimuthal angle) 2 FAIY &
ATk 71N 4= dutE o2 pretilt angleolg} 2
o 1 3r|o} RPAle] FRd weld a7 sd EA
FRAAY £H, AA L 329 371A] 71EAH wE
HeE FH3t

Ao £, AL, A 4T wjPte] =
g 9w el 24 oEdt. Y o]2d o3t
d qFe] diddle 4 g guge 2
o], wigute] FHFE Fo A &= Aoz ¢
A Ak F2 FHuFe] Fes ] ®AY
ol qHo FUAYHRT E AL HHHY, T
Bgd= A o], 28 Z& Fedls A
o] Aol Ak daiA Urh. £ wjadAe]d] 9
ghoulget gRe] A o= ]9 wige] &
oF £ U wiggez= f71E FU)E 281
FZo] g xo)7] Fo] AMEEH I Ut

3.1.1 27|uiget

Frlugete] B BAAHS SiOx APEEFAY
(oblique deposition), rubbing®] Fo] gt} SiOx A}
wzEp e 1972\ Janningdl 9& Ao
1976'd Yamasita 5 B2 7R oA 488
9] pretilt anglez} APLE2te] F3z} BAl A F
< A7 FAAT. o] Wdgol 3l 1l
’d2] frit glass sealinge] 7}d ¥R = Ztje] W=

380

4Ry
J8 4. HFEXIL} 7|[EHue| |RIEH.

0000000

O 0&
= c>%>j L ﬁﬂﬂﬂl OOOOOO
———
=gl g AN 2l &
(Homogeneous) (Tilted) (Homeotropic)

T8 5. o8| HisrsE.

v gFeto| o}, APESAY L F&ou AEE ¥ BEa
3E TY F7IEEE 718 s BARAA F3
3o 1 flol YHEAE s PAT= HRe= T
272 Si0x7t gugolnt. 237, 2A4E, AF
x, 718es, 94 FaAxAY ZHEY 2 9
BEAL xlold] ulz} AFE=le) wiFHe = La}
A}, 53] FFAAL vlS Fag gholm YT
Higo] dojx= FAA=E= dEFez 60° %
80° 2 ¥Aso] A1 gl 60° F&A Exl= AW
o 3ol 80° FAEAE FALTS FIln 9l
o tiltZe Z+z} 0°, 30° A=t "t olyE A
P F7HA el wigFete 60° A} 80°AH F
Zatol g} gtr}t. Goodmang T3 AR (STM)
o] #F Ayziy U PFoz 7|€oF col-
umn T} o] JAMHS Hugk groove T
e 2% SiOx APEEEe] v ¥ model &
a7k 80° Al F&Td A= columne], 60° A
A= groovert vl rlAgo= AL Eotrh
s gt M= wjdde] T4, AW, 4FED
A, AR Fol a7ETh ol d FHAA
SiOx APFEE S A LT Fg A
AEEolo} & Zlo] ¥}

3.1.2 Rubbing& Polyimide

HYyge ndgoz & YYo=z fY F
PASo] RaE v|H ZHE Zgd e e 7
=2 o JAFoR 3 Wgow BREW o]
o ol&] Hujgo] o]FARITh by 7|4
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Polyimide

\\ Sl e

gl 6. fgindloll 2fst 2{|e| 2.

e a8l 69 vehd Az 2o HUA=E A
Hoz 7] e Z1BER YA o3t
o A% vpAHJE7IE Uehly] 93 HUds
(rubbing density, D)& Alg-3itt}.

D=y-R

ye YA 9%, vl@AF T FoH re
AgHoz A7) YE7] dEd AAQ #ez ¥
873 % (rubbing length) & Al&3ic).

R=N-LQ+{2xrn}/{60V})

HHUAE RE 71999 o9 HE Fst= 8
Wde] Fdol2 Y HEvg F ol (mm),
rpm(3]/min), HY#e] ©]FEE (mm/sec), 2%
89 WAE(r), AWAF(N)A ot A=
£ o]z wd3H

o] uto] wiE} wiFIEFLS & WFPoE AAG
microgrooved]] 23 Reolgln A 3dW pretiltz
(801 A9 0°71 "k olzdl did Si0x T F71
Zatutg 2as 7jug Rege vy ez A2
A §,=2~3"9] FHujgo| o]FoZr}. SiOx APEF
oz RE U AP TR QA #EF sE
< diF Aol @ frlmiate) o v Ao
712 YAt 3-A=E (spin coating) o]yt U4
=¥ (printing)l] o3 71 f712EA e
PAstn Az o AUHoR JHEA] vt
e Alojste ot HHUHLE fEr8e Fo=
Aoz FAEH 1 Lo WAL BH
& A3t wiFge] ok AME 1911%d Mauguin
o oA wIAY o]lF B AFAE] Y F
e 71 2 g EE B gAT A s o)
gut A go B3 MA7)Fe] A= AR gt
Tejvt TN A FA] sxte] iba7]el 7he&a A
o] £ schiff Q714 JF & AMggornz 4x2to F
71 2L 813 glass frit sealo] FZ 5

aExtastnt 7l A 12935 20019 64

=0

2
C c. o @
"
HN—R—NH; 4 o/ \R/ >° . {~HN-R|-NH—C\R;C—+"
/
N\ HO—C" oo
8 &

O
o=

I8 7. E20ini=2 By E=.

o] o] ZAHMe] g Held AL = Ue FHY
g AzaA ZolvjsA Aart AR=HAT. S
olml= XA, WA, A Y, 33y <
AAd JAME ThE f7| 28R v 58 5
Aol Fixgern A= 48 F7F2] LCD9
Zglolul=A wldde] HEEHI Ut duiFoR
Zgloln|=A nEAE 38 79 FAIF vkgd ¢
3 4= & diamine P EF} AFFES &)
Zd] wgAlA Zeloju=A A (precursor)§l
poly(amic acid)€ #¥A3¥t}. Poly(amic acid)&
¥ 3 Ax, 7149 A3te] o2 dehydrationAl
A Zelolu|=g P43

o714 Ry, R, Egloln|=9] 544 3A 4%
& F7] B AR wigFto A AR A9
£+ A2 8 74%, AlE process?} Bte 72
gl dich. E 39 HEHY Ze]oln|= u)
gutel T2 A S 8%

Zloln|= wjEute] A= JFEAE FLHA
v gA717] SsiM e mEe] Aoz e Brte
s AP EAle] &g e dF P e 7
a3l g8 sl FAert A AR
UolA] AFF upe} ol HAA I F2 FHA R
Atk 2ol o P I AEgH o3 w3
9 o] AAFo & FH o] FE o] 24
ko 2 wjj3kely] o)k w7l Fol A ¢HA
o}t wi et ¥AA ARz At wIIE
€ main chain type¥} side chain typeo & %
o] A3l ot Main chain typed 2{®dl] 2l3f
polymer main chain®] elongationo] A ZHAIA
grooveZ} FAE I o] WEFoz AURITY AFE
27} 2 AR ez B ASA dS ul ol
=0, olopzte AW A W= A9 &
383 el o3 AR bulk layerd] s
of AANHoz FUF UF i Jeirt At Side

i1

381



& 3. Polyimide| HYEI2to| R,, R, TX U =4

R R, Z A
OO~ %52 W
2 [ awy

G 71E]
egtoTh Rk
O 54
OO0 494
)E( Nozo] &
L0000 Ae A3

PEY

chain typee| wuji¥ere] 7§ YnbHoz  alkyl
group?] side chaing 7}1AH alkyl groupe] 2=7}
A2 t}E side-chain type?] pretilt& ™3}, o]
AL alkyl group?] W=7t F715 wet ¥l B
th BSAgog WHE] W ouz]|7t oA pretilt
angleo] ZFEth= Zlolth

FE 394 deld nie} o] Ry, R,9 T3 93
2 a7e] Ax ol YA Aoz ) e
o= F5 ¥ M A& Za Ut FHu| o)
Aol FRA FEolN YFEA A2 718 &
3] B M FA17]H A A7HA tilt domaino]z}
+ disclinationo] W3t} o] A AR EA Y] B
F9o] FEdo] AR oz FF3] diEd A
A7t o8 FAlel 4z whigdte 2 23 ol7] of
2ot mdaly, o|AE WAs] A HAE Ut
82 2 AdejolA 4A X} JlEHe =2RE <zt
AR 718017 HAM S A1 E ot Uoh BApRE
& 90° TN¢ 7% twist domaing] A A9 =
Al 71993}, = pretilt anglee] 0° 7} op@A 2$-9]
3} Z7|o] Zfel7t A domain WAe] A|ATE.
guld o 2 pretilt angle® =7 5A wi3pste] H
217t 27t Flsle A ZFAR o] FET
olMolls A% HAxA] FHV He TNE 44 &
A&7 A pretilt angleo] 1~2°9] HIEEE: Zg)o]
=7t F2 AR 28y HE EAAzte] A
29 & BFo2 sl 9gH9 vEYH e I
%} super-twisted Nematic(STN)3 EA|AA7t F

382

FE olFx Ut} o8& 739- Mgt Q17HA] domain
o} g WA 5l7) 98l ¥ pretilt angleo] 87
gt STN-LCDoIA 240° twistollA] 3~4°, 270°
twistoll A= 20° o]Ake] pretilt angled A= A
o] uigz|sict. A F2 AMEE Ut wigkete Ry,
R,7} aliphatic ring =& FA17)18 £¢3 Zg]o|n)
=2 pretilt angleo] 3~6° Axolw Hr} &
pretilt angle- & 7] 93] sj3etal Ao A &
ol @A ATV 78 Fo|th. Pretilt angled
AAEE AZE FA- A v 5o AL
T, Y F 239 g8 2%, 9F R F9
A 2% T %L w1 Ak oY AXF
Ao z7AEse sl FES AGAFAY L 2= gt
Ages obdE Qivh f7] wWiggoy a7== o
HEQl B0 R2e o]g BoEo| Folop dH,
38y - B H 0.2 QbF3taL, Exlae] wal AE¥A
g FAE] YA golot g aglm FH3)
3 FAojolof 3t y]@te] viul A 5Ho] ¢
slado} dir}. YutH o 2 pretilt angle-2 vt ¥
el ¥ benzene ringe] WejZteltn &R Q)
t}. Pretilt angled Zejojuj=ute] g Ao}
Zeloln| =9 side chain®] alkyl Al&e] 7ol o
g} W3}, & 49 fluorinated alkyl group&
=}t BUEAEE @EFH ST pretilt
angleo] olzlth. w3, dutEQl Eojulze F
Fo alkyl groupg E=HdlT EHAEHL oA
pretilt angle® F743] &eiitt. ¥AAH S W
thal 3jA €k=A] pretilt angleo] AdH oz &8
7Fe Ag opARt 7[2H oz FHAHo st
A pretilt angle2 £2}7H= o] vt

3.1.3 ZulfgkA| (Photoalignment Materials)

d71e] Agd =Yl o3 e FAHAY
o WA e fAe] L4 old % §W
scratch, BjgFTrzle] uwlEA] BAF= HAAT|R Q)
g TFT 4zl gyeo} & Bao] ¢S A3y
shte] sPAWAA AR wiEREe nAEHA &
Asl7] JE 71=d ARl Ak el 1990 dty
258 vdE2] 433 e dig =89 53
7} BEEew 7Y R HY e =
Alsted oA F3E v %, AFE wEF
AFle B 71ge] FEUL Uk JuF 7
o} W) H]3ly AN E YA FAHL A
T 4 doy AR o7 FAjorzt Fr}
22 Ao vl Aot A FHol U F
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SZUet 9NEE 2 nEHY daFolE FA
of 4EE 4= A& 7)ol

3.1.3.1 Bujgge 57

spagke] w7l Ze] el BEFE ShE FoldF
3} (photoisomerization), 8] 3} (photodegrada-
tion) 12]a Fo)Z3H(photodimerization) ¥H-d
o) gt Fuyak Pgol ot

O Bold= s}

Azo7|9} #e dyed EAY UVE ZARBIYNE
A% cis/trans o|AA3 WIE &3 J|EEA
HIZHA dEAA F2 Ju 244 0F ATH
oz gteh 71&9) 8|98 Feke] ARZA Bol A
45+ 273 AA9 FARE vl 23 BRERE
B)a& £-0]3 $Fo]X%t inactive transol] didt
Al FAZ FF A AEEU AU B
LCDe] FA Hgd whE dag4d s vde o
£E WEAF)7] oJ2E BHo] At

active trans active cis inactive trans

@ B3

A AFA NN AALHT Qe YL wf gtk
2% Zeoul=gin = o] oplrt. antd
Egjoln =t ujdete] tiHAR] FAl9 LCDe &
A EA 28 FE7A F4A17] ¢ SA40] H
ofgd AEYd E”o] gich BEs stz Fuigs
ATt IFEL o9 2L EZdolv=g P
£ EFEAM FY3A o83 EFFE oYL &
FE33 g3 FxARte g suige FEHE &
Ag& Aolg= JdaMRE &%stn ok 1980
QA28 IBM Tl ATEQ A7} =] gt
Rt Aled o] dojd wtE deep UV(~250 nm
o3 el Hge W& dWygdoz FHEP Y= An)
FQl o fo) WaxN E2 F£F9 BRA JUAE
Yoz 3l sty BAIHe] o] =2 ud
Bet ol i FEAE 71E9 Ul s Ao

[o) (d o uqstable radical
j:“\{_@..;.;, by a8

stable radical

0, Polar Group (-OH, -CHO, -COOH, -NH-)
Stable Radical (Carbonyl, Aromatic, Conjugated)

OEXEEY 7|& A 12935 20019 69

£ XA &2 dAde ol 22 FeEo BT
ATE Bo] Folgn Us FAoth

@ Folz3t

o)z T FAsle) 71 2 FPe HEd
9] Ad) ol3t Fuke 5 [2+2] cycloadditiondl]
o8] Astsoix7] W&o gl RAvths A
oltlh, & Fele) AFE 1990 @ e M. Schadt,
Y. limura 59 =8& S84 @757 Az
o A B Ao F/HE AL Yo 2
gy 7129 HHY g Egoluzd e T A
& Bole B9 o] A7 Hiolx|rt ofF
7 FAsE AR U F£F9 Edo) R
AR 235 AFo|th

\/\(\/

5

b, nn

/\)\/\ /\)\/\
Surface
———————— -
Birefringence

3.1.3.2 #eU|=e| ATl 58

Zul g ek I 1989 Herculese] Gib-
bons AFLFNA BRAL oJ3te] Aol vjEF A&
HE FEHoZ WMSAA F tulelxd] 8F &
UAe 53E Aoz 932 o|F Roched]
Schadt wA}7}  poly  vinylcinnamated] 2
coumarineA| FujFAIE H &3] B 53} T
FEEg UEIEA FHE mor] AR
19909t FW o) ¥ 2 =7} d&e] panel maker
o vigA FFAAME FAHo2 AT WYHAL
H o]F Fue] LGAZ= Fuiee 71 4838 &
WA FEstd Ed3 A, Fuld o}=7|71A
BHNE AFE I, 4F txEYo] #4d §3
U AAge) B HE AAES EES 1 7]
g JAggnh LG AA EFRT ope} B
374 know-howE 7HA1 U= Aoz ¥eiA
o A UshioAls} A8 HF zod& =33}
71 A% B HE =3 PE TF ML
550 x 6503 =2 tiHE d& xFo] 75T Adulzt
2 AFsldch. HAZEo] LGETE ol i)
Sharp, Matsushita, Toshiba, IBM Japan® #&
8 panel makerS= |3t 7)o BAE 7R
3 Az 2L Aduld d3 outsourcing @ Ex} s

o

[e]

32

383



F38 A7 Al A= 1 ool P4 F &
TP Aoz dejx Utk o]} o] thA]
3 J)go] tE BHo] T YJ= AL 1999
Aol 532 2 LCD gA7 g2t g4 59
B2 Al B A7) dF o] A A)
o AM2& mode /JRE Eald LCD =)
o) 7l€d IAHE Yol P vl HZA] )
W 7led 877 AsEa U e ek

Rowe L = oo o

4. Color Filter 28

4.1 Color Resist

LCDe #AEA S 2AH3e YURE F 399
Zestg TEss Zelge & color resiste] 7§t
o] "Hoelt). dx| H4 #dd gl ZelEEe)
AYeog G, ARENYE, Ay, A4 Fo)
Ath olE ZepiE e AYd, FAHNAN dAYH
o] AA|t, A FFEHI Y RS G, ¢
SR, Jae) gRES A U 4F
Zepde o] S o] =gt ZelaE do)
A7t FH3e AL G| 1 olfe Ul
B4, JEl, F84 59 UM NAe] ¥7)
ol Blud AzFgye] ¢tAstn o ¥y v
& FAel alsls fA Mg & Ut gapdd
o Ay 2 4L E 49 gk

Color resist2] binder polymer2¥ F2 acrylic
acid®} acrylate estere] ZEYAES Bo] HL3
glem UVel] thd sensitivity7} Folot 3hH 3
o] E4to] goldloio} g}, mElx <F 220 ‘ColA
¥3 AFAH photolithographyell Wt s =7}
gojvjol sttt Color resiste] Aozl ==
acryl copolymer, F7iA|A, 7t@A], <5, 44,
g Fo2 A Qdot

4.2 Black Matrix{BM)

BM2- ZehdE] AlojAtold] A sle] wglo] B
Ho] gATE FASNEE sh= T 52e A
}3}o] contrast ratio® Z7}A7)E o8-S Foh
TET-LCDS] A% Sd3ll 23t a-Si TFTo 57
g3 ¥z 9¥x 3 L5 wg 28 (Cr), 28/
as A3 (Cr/Cr0x), #7147 Fo] AHgdrh
53 3§ % =& U5 BMoz HAEHoZ
AHE EROIAR A o BAFA A 23
2 AR O Ago) A glow FHAL
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B 4. 215 ZotEeio| MEYY o S

&
=
EJ

a4y |

18 guy |ozven| 9an

g5
AAAE EE ots a8 RE
2
ws | SO ol g 4
S (m) 1~25 1~25 2~35 1~15
£HEA ) 0 o o
LB A 0 0 o
piE A A 0 o] 0
WekEA A o 0 0
FHAE(pm) 0 0 X 0
Beryd o 0 A ©
ABol 858 A A o o
1% 433 A A X A
o7} A 0 0

B E 7] BMo] di§ A7} fdo] gy
X glor o= A H4 Foll

4.2.1 7| BM

7] BM2 black resin® BMd] Al&3l= Ao
2A Hgel Zepdy] RGBe| gA47 o] s
F 91o] sputtering FA-E thalslo] AREE 5 Q)
= Aol Atk #7] BM& CrA BMat 7hd3] v
w2 oheH 2ol

T ¥ [ aa Qe QA d] 43
Fe o | B | 7] |24, 95
#7] BM|FAS 2 §4, de| 7] (9o, Begy

CrAl¢t 714 BM9] 34 T4 e gy 2o
(3% 8). CrAle Cr/CrOx 22 A3 & PR
Z¥3la photolithography Wfdl o&iA =333}
ol osiA BM& A @ 18y #7] BMY
B4 WEe ol Addrie} o] ¢ ztdaiA
BME 348 + Utk °18A FAE BMo red,
green, blue?] color resist& 2t Z® 5l photo-
lithography o oldld HFH oz AepdeE
Llasa=

4.2.2 Overcoat M2

Wgd, W34, WEg, F3A40 53ty 2
e FAQATH {718 QAHo| FFsot 3}
o, ITO 334 39, F& 59 Do) glojo} &
o £3] ZebEe 3R Hass) sbssior 9o
ol9 2L EARAE 8 AgEE A e
BRA A olzad, EYolny, g FA), Esde

offt
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CrOx/Cr B process Organic BM process

" initiat clesning
| ]
CrOX/Cr deposition PR costion/Bxposurefbevelop
!
RO palieraing & T
deposition

initial cleaning

I
Cleaniog/PR
T
CrOox/Cr etchend PR strip |
!
R.G.B. patterning & 110
deposition
a7 8. Cr/CrOxH BMI} §7| BM2| SHE.

E 5. Overcoat ME2| H|ul 24

HP-1005

T = 7265(JSR)

Z8o R/ DEF] ol g

£ ECA ECA
1Y E(%) 25 20
A% (cps) 16 20
A (pm, 2000 rpm) 0.4 2.0
ZA3z7(Cc, 30 min) 180 180
dEA= 3H 3H

ITO sputter 54(150 C) Good Good
A7 U84 (25 ¢) 34 3d

o A& AHe-gth

4.2.2.1 gZsl of3¥ x|

71 ditdez AREHE AsEA ALY =
EAo] FIdta FA| 9} AFA] HERAR =
ZH-o] 71sd Aol Atk E 5= /MY ERiFHo
2 AR EE overcoat MBS ¥ FHYLF(JISR)
o} HP AEL vz £

4.2.2.2 Eajojn|E $=X|

dutzxio g H2Ao] vpmy yjzoe] 1yl 7y
o] AAIRE FHITe= HAA /e A deEHEA
Zgolv= ATA &) AdH Ut FHELS
A7 38 FX o) H|3te <zt HoiAu gEAdE
HEAD E xRl 5% FAHE 7HA o]
o= o FA] 2] ITO F3 & ¢, F5ol &
A7) 4 Feedd FXe WA o3l
A= A9 HE=A 2 Aot

4.3 Spacer

Spacer= TFT 7|%hx} Zaldy 7o) HEA|
718 HAE FASL HAFE 2 FAE /A
317] 98t ARggh ¥ LCD paneld] tis] 4
£452 AAANA 8T7He 4% T THEE, con
trast ratio, Alo}zt & YA Fo] FAt YHI

nEXnEin i A 12835 2000 69

BA7} ot 53] HAo] moded 2 53| AHF
o] FAE AP 4A3A] oW ¥ contrast
ratiog ¥& F fle A4t o, H48Fe] FA
o] BYer dFo] WYL FAFHC] F=
HAA A= . LCDe FAFZA dist
277t 22 ot wel B3t cell gap £A171
ke ©35td spacere] H¥o] HjEo] 2xHW
3ol mpe MzWh) spacerd} o]F, F& ALA|
9] void A T @& spacerZ A LA 3}
€ AE7 A4En Atk &8 TN-LCDAA = F
HEES sealdld] fElAdFE dEEH= AEY
spacerg& EF3t] AT cell gapg FAFAT
FAER o] AxAH g FA9 qAESE 4V A
& A7 cell AH spacerg FAIaHA HU

Cellyjoll #4321717] A3t spacers] eyt A
Aol sl oA 7R Ao Aol FaA o,
53] A% AAFFe] T4 Bt 875+ STN-
LCDY M= Zele] glass spacerE thAlsle] &-AIA)
Eetad vPArt spacer 24 ARE-E O 231 Qlt.

4.3.1 Plastic Spacer

Cell gape] Alojeke WA= AA glass
spacerol] H&] EFYIIR|T F15F7} sl met
37]7} ¥dk= g4 A plastic spacers W HE cell
gap AR 2A HFsch £ AHYFo =W
o3t FetEAe] AFolY FFAY ¥WEFEE 3l
A cell gape) 1AL ulFA3A| vt HAH Y 4
BAA G 77k 4AE Z= plastic spacere
B2 A cell T A spacere] oF& LA
3o AgdAel FEHy WA 5o 1 anE
3|3tk AA)2 plastic spacers WG, WoEA
o 3l W SEHANARE g =A AF
sk Ty wPAEA Haqla A et +£0.03
me] free sized] 7}74&(1/8 pam step) TFHE°)
olv] AEslE o} Urh

4.4 Sealant

Sealantye TFT %3} Zrebgy %9 A-31 £
718 dHo] B ¥ e 999 FA= P
AlA Fe 988 sl 1E8A 2Aoft}h Screen
maskE o]&£3 Qo =¥ HAN A 7
A SXE 93l sealantd] spacergE F7}sld 44
il F2 AMSEE Ase 998 @A dF
Al FRAZA AZA B2 e FAAEE EFSEH
Arg-gich dAsY ol EA] FR9) TjEe] @Wol A
25 sealantZ2& A9A HBAZ FHI| 2 AL
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L3971 gu=Em k. AR FAE AMesHE
2S¢ TFT 3 Zepgy 29 4-3 farlue
B8 HAZAAI17] Al e @9FE 488l
o} 3t1] o]l& A IAFA AEFA] FXx9 AL
73st7t st oldd 54 579 sealant7}
LCDY AMgsed 4AFY F P3¢ REL ¢
A3 YEAF)7] 97 sealant® LFHolw =2
UV-73383 #A71 AHggth. =8 TFT 53 Zet
e 309 A3 IAFE =5 fstd =
’d spacer& sealant$} 4% B &2 &3l gas-
ket =1 common dot¥9) 1A%t £RAA spac-
er= 4yt o2 Zal2 A ball spacerd] Ni B
Aug =93 A& F2 AR, =5 Al2E &
Z4) spacer®} silver epoxy, carbon epoxy $°|

A,

5. HEgs

Mo

5.1 HyE
B AzAFEAN O A5HEL A P 53
2 RgPde}, ABolg} = AL 1 5]
ZHrgro g 2937 old Fg Ui o2’ A
= B BHY 9L ZE& HEHo
- gtch Bl d¥e JARRS M2 HAmde
271 AP o3l 1 F ¢ $ge 579
Al71aL Ueiz] Bake] RS FF = BN E
Rojt}. AFo] dold F Y& AL o]y, BF
A, v 2 A33e] 471 ol o) Ul
2 qEF st 7Hed AEEA A} oMo
%tk F25 ol Ede FFY oA 8c=A
HPW, g8 H3H, g5 930 32 YE T
Atk 71EFH o2 HPr|TE wolv AH} A
AAEAY, W7ol -3l BEFOLEAN F1Fo] 4
I ALRo] folzteo} jith. HWEAz 1 Az
5o gl dis) 7|4 Z=rF g3t golvt
FE oF FF3a HPr|Fe] F3silnz AL
HQ BFAREA AMGE F gk oled ZHE
B3] fsid 2AMMEZe x FE T AXA
Atolo] HPAAE P HAAZ 1A ste FRE
Hel duh. 7]E2<e AAL polyvinyl alcohol
(PVA) ZEo2 oyl HPFQAE F3 £444)7)
I )AL AEEIT A2 thE roller Alo]d] F1
Ao g 3~58) dalzch. dilE PVAe #H
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ofd

o

—

a4t dAPFoz wdsn NI BEe 2
B3gol wysha olel@ B2 sy Be
%3

= %
il

oh @A PEe AU FA
7} 9lov} LCDd| RleirE el #sh
A ANAF Byol A& BAANRTHE A
£, $57} WalX g1 #Yshl dAsE &4
18§ &3t Ut B PVAE 484 18}
2 U4, Wade M7= Aol Bgve
W E FIA7Ie Aolth HPaLzAMY uigd
AP B2 BUAT HF A A F49
Z o|MgE JhA ot 3, £ & H7] B5A
E 7H 7 Ue TRt 31, sHex U F4E
33 FEd PP FFEL JpA0 g 2=
HARE FAFHC] Sty S 33 T4
ABEAE e BBAZIAT T2A]d] Eqtio]
718t FEd GA g oz AMA HFEF
o] &3] A3t #AHE /AL Ack. d8A
BB Hghad o|44E Ze d8E FHY
Hggo| 22 HF HTE AM-Ee ga9 o84
o &3t dEAles 82A9 Hlusy x4y
o i Wdol ot ool HojA HE
Aol WolWh. a=s WPBE F2 0A EE
AV 7171822 Bol JLH o H8A B3
ne Fz FuL TV, 3534 dash board 5o
e Uch

5.2 s{axiE

STN-LCDel 11X FAIE & A4S AR 5
A FER s FAased FHFEAE AN
DSTN(dynamic scattering twisted nematic)
mode§ HRFFA LAV AHSEIIE @) a2y
Ho oy A%e BHOE BIWHE 2E 1EA
2B ABEY olAE ARl FET 9
AAge DEA DL A% AU A =
o NS 7Y ol diF 8 TEES B 6%
2. o] HAAXNTL BT AR dAHEA ALS-
Hol A} Y3 EH HPRE AT AL B
HAggelgt ot ol B UIWE T Yol
Azt o8 BFAEsn A4S ¥ eld
ol 7] W&olth. olo] tisf 9Jdatde] €A &
© H3wEe A H3golz g iRl A
A2 PC(polycarbonate), PVA (polyvinyl alco-
hol), PS(polysulfide), PA(polyacryl) o] &
W 2 F5d w2t e, s, 33 &40 o
2. gAI3He] @ sIEUA LCD| Alopzt o

o g o
4o &0

ol

Hu

2 rlo

o
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£ 6. SAAT0| S5l SA
4 | LoDd 7= = S
FT | EANS F9E | SE AN/AE
g | EAS AT | B 98] A
B Contrastlel 43 | LCD dste) 28t
. o SHg Ny
AASA | BAA AR g wape) 208)

87 SIof Cl2fe Aokt A ek A4k

& rlze 92y BFATZN o|FHTFRE =
Uz Agsel o3 Utk SAAEe 1 A4 9
21l sl LCD panele] 143} s34 547
2t A x)Eldo}l HL contrastE zZts S HA| EAS

A # 9ok 2o e FUE, PDA § AL
FRAA BY et YAAE A5l
#% Hagdolrt aTSEA A4NBE Bk WY
o $4¢ Aol Al n Ut

oX
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