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13 : stAN= 17 3885

23 AHEHS 25 1 XES

39 : DEeHs 43 1 AECIXE=2

47 HEZ X 51 : MAREH(E T= &)
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230/ £ots Jl= & O E0k9 SHl=
= YEH2 AFIAAK 28 He2, So|, =t SF2IT FA02S P8e ZEIZHQY HEHA
A AHOI 28t 220ICH.

QBtMOo2 HA, NEO MAHHAIEX(Liquid Crystal Display device)2A F=2 AI=2E
TN(Twisted Nematic)-LCD2| HHHIESFUS SHMIOl OHZEN HIXIZN, HE HH2X ot JUC
HAPHEFSt It HA 2R HHU JUAHA, HE 22X tHE2 OHJHHH%‘%"I A=A B> o8t A
2o L=HsEH N HAEBHSotN HHMEXIL 0| 2SS (Z2IEE2(pretilt angle))2 E&6i=E
0l JtsolCh.

rr

A

MY 0x

2IE ot £HO2AH 0|2EHsE Zlo HYUH (rubbing method)2 DEXE 2
g J|BE MOZ 2X2Es 2UCHst 2hHO 2 HXS DA He I Jisct 2 EOZ gel olad

LS, A o2 J|ES 2ol el 22st 0IME(micro grooves)0l EAECH. 0O OIAl
=2 edHEN UK (elastic deformation energy)ES ZASAIIETE HH2XH(liquid crystal
molecules)S AtD|8H DIMED AN BHLESCH. U, ADIE HEZBHUWAE HHSZR et
OFEZ S0 ek BHeetol S5 = DIMES el etXldl R0 SR Eol 222LotH &
O 42 =(phase distortion)t ZA&teH(light scattering)Ol ZMaHH =0, 0128 A&H=0 &
A2 LCDS As0l S0st &2 NIE & UL

(M2tAl, 019t 22 e me|eE29| 20| SEXZHOIL HEUXAH0 25t 0I28tH Hsstez,
0 AEEA0 °'O1A-I— :5:3 NAI 2Q6ICH G20 A24YUsS st 2 2X2s ¢$>H01D| 2o,
Ol M8t S X2 tMHOlu SESIN] OISJ OIAl B &(ESD, Electrostatic discharge)l &A0lct=s SHIJt
UL, HX= DEA 9+¢@30|u , =&, OlEe B2 28t TFT(Thin Film Transistor)2l &4

%"*Oﬂ AHA 2 S0t =T :“:'x“” 22 B UM &o, £= SHEI0IU TFTe &0
L} UI el &olol =Lk, 1 S0l TFTE HHE20lls S EIE FA2 =X Jtsg = UAs 8
0l =0I0f ot= SEE =L

TN-LCO= HR2arol AlOF20 Uold= ZENUEI HEXHSZ S EoHAICH Aot EHoH/\-I_
=g I:IIEH%%"—‘*.EE LS| 20, AStEESl AlOFZ0A=E Ol0IXIDF BtE &=
01 AOFZ0l &0t= 2H = UL

OIEg HMOl HSHHES E240t)| 2ol TOTN(Two Domain TN)—LCD, DDTN(Domain Divided TN)-LCD2t &

HEIZMQ (multi—-domain) TN-LCOJF MIQtEI1D QUCH Oledst HEIZMIQ!I TN-LCDS X222 AMEIA!
(photollthography)J_} S8 (rubbing) o2 SAXNE £ JUCH. =, 2 atA WU A2 SIS, &2
N2 2 |:|H°tt”oto 2= CHolg g40ot)] RolMeE 23 AIRAIZZE ) HE2H0| 22060, O
AS H=2 2HAIZ 4':D1|0| TN-LCDE Jt=SGtHCEH.

L, 209 TN-LCD= Z2ZE2tAEHI(contrast ratio)dt 1020 =2 YA Aol Al0F20]

BHOl EIXI 2O, 409 TN-LCDSl HR ST AGHES AlOF2H0I . A& 2ol X E=slls 2HE
o, 23802 HEx B30 =&oltes SH&E0l =MStCh, E&f, A HHIEI A@WOIEP Xl

o EotEH SS9 SEHEZ &ol X=6HT.

ADIEH HIQE 22 HEHO 2HMES ofZol)] ol MotE HiEx2lgH0ol ZHisEx el et (photo-
alignment method) 22 X2 E 23 ZAIGHY HHSHEI SIS ZAGi=

=
UL, Old8t ZHigg 2, %*I:IH@Q\(HI QAOIAS ofst Olgtd D 02 QIsk ekst =8| X| (anchor ing
energy), el HAO| HiStE2E2 LN WA H2O=2 QI MA(disclination) & HA = Al LIE
Ue E22(flow) X2 S0l oH WA Eor JACH., &, s J[E 23 ZAIE S22 M StLEel Z=0
ol S KM 4312 ZAIF EAEFO|M (A - BF DT, , S4MoledH s =
Ao CHSH ZAEI I S22 2 sHUBEZ XA 20| 2&0 A= SHOF M21CH.

0%
N

N FIO

gt == €dotll Ao, = 20U HE SEI=0 RAIFHEALN=E, Weots M1I1E 2 H2I|
b, A018H RMOIE HIZJIW AOIOI E4E HESH, &J18 M1 M0 zgo=z 53’8901 St
gz Hoole =2 JOIEMS & GO D, &8 SFAHES Wl €4dE dAKREED, el
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=4

=20 == 1o
Olot, EHE FXotK 2 2ZH0U ME ZEIZH WEHIEANALKNE HAGHI ZSHEHC.
S 1a, b & lce & LYo M1, M2, ¥ HMIAIMAH OHE HEISHQ HEHTAAKS SHHEO0D,
& 2a, 2b, 2¢c, 2d, 2e, & 3a, 3b, 3c, 3d, & 4a, 4b, 4c, 4d, ¥ & 5a, Sbz = LFH2 LA AN
OE ZEIZHQ HEZAALXNS HEWE LIEHWHE HHEZOICH
aDJleh SO0l LIEHY Hiet 201, = 2o HEIZHQ AEFZAAT=, MIJ1E & HM271& 0, M1
o 20 sEez g4-H0 HDIEES S22 gAdHEozZ Uss =22 OOIHBHA(3) L

HOIEHHS (1), M1D1E AO| StAHA 22+ ML 1D HOIEEZ(11), HOIEEAD BI-HUS(5),

QOUIAEM=(0hmic contact layer) & AA/SYQMZ(7, 9)02 A= HUEMIIAE, AD|E AT

JlE AN 2H g€4e B9, ADIg 259 0A 2 RN 8HSESE(51)0] 4D =40

H2(9) AHE SAFMZ(13)2Z 0|2 &XICH

Jeldd, ADIs M2I1E A0 ADIS HOIEWA (1), CIOIEHBIA(3), ¥ HUEMIAHUNAN FEEE
X = , ADIEH JEE(25) A0 €= ZHHEHES(23)D, &S ZEEHE(23)

, Jdelld, HADJIERDE M221E8 A0l e HH=0=2 0|20 RICH

AD|BH LEISHIQ HEIEAIAKONA, ZHEHS(23) HEHZ=O| 820 st AZIA MolsS 2| <ol
2SUS EHE £ UOMH, 0 ELR, AJ|st HAEHS(23) A0 LHREES g4ol, 1 {0 =
SHZ(17)2 g4ttt

AJIsh Pxo HEIZTHQ HEEAAKNE HZBH| oM E, 4, MIJIEH2 SFAHA 220 HOIE
H=2(11), HOIEEHY, BICHS(5), QLUIEE Y AA/CYAAZ(7, 9)22 0IRNE BIAUERI
AEHE g4stth. 0 M, HMIJIES =249 JAHAOR Liss =249 AHOEHA(1) <
GIOIE B & (3)01 A=,

AbJ|Igt AHOIEEZ2(11), HOIEHIA(1)E2 Al, Mo, Cr, Ta £= AlSi2 St 22 2=
AHE 2 (sputtering)2HO2 H=6t = IHE Y (patterning)otd &Ast], 1 {0l HOEEAUS
SiNy E£= SiOE PECVDEIEIC 2 MEEH £ IHEHY St S ASHCH.

HEHM, BEEHS(5 9] n
Deposition)ggioz = = A L EE=, ADIBH HOIEEAD D, a-Si
PECVDZ HEZTEGIH HEHYE =% QUCH. 1eld, Al, Mo, Cr, Ta &£= A
£ MEYsHH CIOIEUIA(3) Y AA/SHAM=(T,
Ol AM, Mi12| &t SA 2 BCB(BenzoCycloButene
Z2|0I0lE(polyimide) at&t SiNy E£= Si0oy 2 222 B35 ,
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2 SAMot0, DIl =201 2sknl Aokt BHE0 [HE 2EUA AISEXDF Lle BadlFz=E I82
SHCH. [MekA, HIXBHE (gray inversion)0l Qs IS Woll), BAHESHA 2EIAE Hl(contrast
ratio)& =0IM, otLe sAE HEIZHCCZ SMd5te 20 2ol Hs sUEoZ X2Ysko Aot
242 BAE > UL,

2 2ol HEISHQ MUHIEAIAXON JUAHA, AD|E SHA=SH EE 0120, AMNESOZ2AN S4
O|=4A ZZ(negative biaxial film)E EHoIHE TH, Z=0] 02 0|84 222 RALHE SH0=
A T™WES M)Et d=EH ZEN Hlol Y2 AlOF2H(viewing angle) EAE ¢S %= AU

Jelld, AD|g AAXEES 226 £ & J|EH0ls B X (polarizer)E 2=otMH, 0 M, ADJ|g &
Zxse AJIS YATEED 2z 4ol B8 45 QL

in
(@]
ro

= 2HO g dAANA HE ZEIZHQ HEZAAXCS BHZOICH &I THO LIEHH
btet 20|, &8 %o HHETZMHel HFY [ AXte DIHFRES SHUHEHMIAH(L-lined Thin Film
Transistor) P2EZA, HOIEUIA (1)1t HBEE2 AE2X d2(43)2 4ot AE2X
JHINAIEd (storage capacitor)E & A5, E5H, HOIEWIA(1) A0 LA SA22 TFTE HAGIS2 M,
ZcHol SUEMIAHN Hlol JHRE0| SaCsE S JUCH, HOIEHHE (1) EHAEZ2(9) AHOI
OlA &Mols DS (parasitic capacitor)S &2 %= UL,

|'O uu

“Zé*ol HH%t OHE M E SEEHCH. 0l &
, Hlmﬂ*(unpolamzed ||ght)

]

E2t(pretilt angle)E S A0 Z2AGtD, OF Q&
|
=4 ||y polar|zed light) SUA HHHE ZS Al

ol FC,EI‘— ze Xffll“(ultrawolet
(1

iy H_l
o
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1A
o
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2

Z=IIot0, 2 2O ZEIEHQ HEIAAKE AIIS MIJIE L/E= H2IIE A 2 HHEFe(
SOl LPEPLHII US)S €4St 0] M, ADI8H HieatsS ?/\*or“ |:|H°t="'§}\-|E 282401 s
2%, =, PVCN(polyvinylcinnamate), PSCN(polysiloxanecinnamate), == CelCN(cellulosecinnamate) Ml
Stet= %94 282 240ty **I:le““% a4 > den, 1 E’#QI ﬂFHHotHEIOH Mgtgt 220/2tH
OdE 2H0lete HE Jisollh. A8 ZUsdles 22 H T 18 ZAloted, HE 2R &skXiot 0l
2= H%ott”ot(ahgnment direction) L= IDZgIE2 &sk(pretilt angle d|rect|on), S—J
e 0

2l

aRL]

=

aDlgt ZelEE2A2 1° ~5° 0l HtEAGHH= 2° ~3° It & XG0

Jdell, &D1s Z2uEege M1/ L= H218 5 oL & I/t 8235
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C B M2 HIHHE QYHOZ & & QUOM, M PAHAZS HIHHE

L - o=

T 12 dJIE tigtHdeld ZEIZMHQ HIEAMLIS HHEZAN, &
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BHEtS 2% 2S5

||'

st AAIGIOIH, &= 1cE M1 H ZJIE* fefters
shHHe=Z %*EIEDH b & AIGIOIC.

7a & 7bhe= ZcHel UFFAAA & = LHO ZEIZOQ BEHIEAMAKL AOHZ EHE UEHWH=

e
fol
[
i
—LJ

& 7a0ll LIEtW Hiet 201, S 250 °“"*EAIAIF9|
E LIEtLHE 2 8t AlOF2E Edotll AU, & 7b0ll LIEHH 2d

fof I 25 EH"'OI7 O 8k A, ZCDﬂO'o 4ot A o2 MYUANM ZLSH Al
HEY = ALH, A2 S22 NI HHFHAALNE MZXots A0l Jtsotlt.

Jdelld, A 2 2ol HE|SHQ HMEANAKE, UWHESSE FAMols HHEXS EA=0| AHD|E
MoIEE & 2o 2ol D=0 CHoll ZatohA I:IHotElt == i & (homogeneous alignment), L= £=&o}
H HHetEl= =2l &(homeotropic alignment)Ol JFsoH0Y, AHDISH MI1DIE L= HM2I2182 D1EHH CH
ol 5@@ 2S 0l Higcls  FAHHE(tilted alignment)OlLt, ERAEGHH HigtE =
EQA wisted alignment), M1JIE = HM2I|I8 = - 8 J|EO] J|EHEHO| CHoll TooUﬂ il
=] L}DMI é JIEOl D1 EAHO Ciol 2=26HH BHES = otolEel =&k (hybrid alignment) S O{d
HElo e & REE EE0| JisolCl= &&E0| QULEH.

Moz MM HO
S

2 2ol HEISHQ HHIAIAXE HHST & 1T 2SS otld, ofEo dAHSZESE g4
ol 2 M, 2AES Ch=3giotl] HHE HBAIA LEIZHQS HAHGI22 M ZAIOKZE P28oles 20t
QULCH.

L5, ZUIsMel2 Qo E¥A4ElsE Z2EE L WHE X0 2loH HE 25 (response time) ¥
OLN St HHJAXE S £ UCH, et HHO HMAHECZM S =Dl Soiole et 2 = UL
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H&shs M1D1E L H2D| Bt

ADJISH HDIEDE M2JIE ALOIOI E§4E A-S

ADI8H M1DI1E &0 B2z 8450 AHAs Foot=s =22 HOIEWA & CIOIEBI& Bt
AJIsH StAgY ol E@4E dAKEED, Oell,

ADlsh MDlEr 2 M8 5 MU E & J[E A0 S4E Z2EEE DA ZHiEwezZ 0|R0HA ¢
EISOIo HEITAIAR.

8 2

A0 JUAA, &I|g Z2|EED 17 ~5° 2 g STCZ otl= YEITHQ HEHEAIAK

8 3

1ol AA, AI18 HOIEWA N HOIEHMAS UIIEN Sde LE SAEMIXAE(L-1ined Thin
Film Transistor)E FIIE 84ot= 208 ST2E ol= HEIZHQ UFEALX.

B8 4

MO0 JAUHM, AJlst HIDIE A0 HOIE HHa, 2359, & SAMIS FIIZ EEctes HE §
AHOZ2 ol HEITHIQ HEHIEAILX.

8 5

;1:4@0“ U[_AM, &8 HOIE ZHUO MHEHYZON S4a NE S22 ot HEIEHQY BHIAD
8 6

M40l J[_AAM, &I18 ESU0| HEHLEHH S4dE Hs EYCZ ot LEITHQ BEIFAIAK.
8 7

M40l [_AAM, &I18 3AHI0] HHLEEN 4 XS S22 ot= HEIEHQ BEHIALL
8 8

H4gol AN, &aDI8 SAMIS RHS= 2Z0I, 1TO(indium tin oxide)e! XS SEACZ ot= Y
EISHQ HEEAIAN.

378 9

Mol AAK, aI18t stAEA0l, BT & SH2E 2E0 &8 HFS HHENIF 2 &Y
A AZ &0 5 S8 UEUE XS SE2X2 ot ZEIZHQ HEZAIAL

78 10

Mol AAK, aI1st 220, BT F SH2E 2E0 &8 HFS HUIHENIF 2 &Y
HOIA A2 0I5 et S8 UEUE XS SE2X ot ZEIZHQ HEZAIAL

33 11

H00l AAA, &It 22 9 SoA H0 ottt ES0l, tigxele XS S22 of
= ZEIZMNQ HEEANRL.

378 12

M10E0l AUHAM, &0 e A 2SI, tHEXal= X %
ELFSEEUNESDNS

ro
Y
fjo
Jm
0
[0
Hu
_O'ﬂ
rr

2
m
n
2
o

78 13

MA0EH UM, AJIs ZUigeo d SHAM 80T StLel 0|, ZHEE 28 S22 o=
HEIZ WO HEEAAKX,

FE 14

MI13& 0l UNHA, abDJ|st 2 asr2 243dt= =20l, PVCN(polyvinylcinnamate),

PSCN(polysiloxanecinnamate), 2 CelCN(cellulosecinnamate)dl SISE2 OIRNHE LZ2OZ22H HEHD
= 212 E32=Z ol= YEIZHO HEEAIAK.

378 15

M3l AN A, &I ZHHE0l, UAN SHo A= AMEdts AE SH2ZE o= ZEIZOHQ H
EEYNEPNS

378 16

0
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ﬁlgé*OH [ M, AD|st ZEHE0l, 22 BT 18 ZAlste AS SACZ ot EITHQ HFHZA
iy .

a3 17

Hgtol JA0AH, aJlet HEESS F4ots AE0l, 22 REE 0/2HS It Rl Hs SFe=2
ot= ZEISZMQ HEEAANR.

378 18

Hgtol JA0AH, aDlet HEESS FA4ols AE0l, 32 REE 01248S It Rl s SFe=2
ot= ZEISZMQ HEEAANR.

378 19

M0l UM, &IIe AYSS Fdote HFO0l, I8 M1JIE E= M2o12e] J|eE ol ==
Bigtl= HE SELZ ot ZEIZMQ HEFAMX.

378 20
Mol JAoA, &olet Mi1o1e 2 M2 = &0

i
]
S
&
0z
=2
alo
0x
ne
I
0x
e
o
o
i
A
y
]
0x
_O'ﬂ

= NS SE2ZT o= ZEIZOQ AEZAIAK.

d37g 21

H1ghol QAo A, afolst H1J1E & M2JE S H0E 8 Jl# &0 Sd 0154 282 FII2 g4dol
= NS SE2ZT o= ZEIZOQ AEZAIAK.

M0 JAAM, &I18 BHZFO0l, JI0IZETHEE EEdls A8 ST2E o= HEISHQ HIEHAIA
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