( =ony

OHXf sk 9 | CD 2E J|&

g g - MEHA -
of Al th A A FA
A7| M A2 et wATA A AR 2 A AT Mo MA DT 2R
1.ME TEH, A4 ZUE AjAoA LCDY FHEE f

H, 158 AR AR E gofsto] WA ax}
oF oA A7+ HEE 71719k A HH | AR HY
ot JE FEA| 2o %o 2% YA E A
stA =ik ohekst e, FFE Fashs 2
tjo] Ao} FA] 2R} 2 A BA TiAEH o|(LCD ;
Liquid Crystal Display)Z~Z}of} o 3t 7|t Ald3] 2
t}. 1973 AR A A7) 9] FAAAZ A AHESHE
LCD 2:2ts 2580 o|27|7kA A% wig7] <,
HGQ 7, 157)E, FLEWALEH FA 7=, E
HLE, AR 59 FH 7, WAz 7= 5
o 3 ftrh. o] AM A4n] A, nHA, FH,
A% 59 54 A AF7HAY HekLWCRT;
Cathod Ray Tube) 2. 2= THE = AW AR 424,
#de FHFE, PDAGTY FH& JEDLY] B
LEXR PC, _%]5_/\51]0]1‘;_] 594 OA—Q--Q] -6-}111 =i 54
2] LCDE, F#H-8 TV, B 20| TVG 9 AVE2 Z e
LCDG-0 A& 3t 1 9t

LCD 4744 159 Huo} A15o] B4l 43t
2 ggshel, A% FRo) S At 59
RN 2 EE PCO A HR-&-2 A9 100%°]t}.

T3 LCD B & AR 2001 R g5 61 7H

Bt 40%2) 7t E QAER S FH AR A

W oF 31%9 Z271L-S Hol1 9oun 2007 o=
90% o4& AF3HA 2 Aotk (2™ 1). EJFLCD
22H= T A g Hhgo] A EH A progressive B4
of o3t 13t TPt AL T+ e A, &
FolLvh 7194 TV 9oz WYL ARaD
Qlth TV A AL 717} A3l 2 2 LCD At o] A)
B ZefE 87| fsiM = TV Al Alo] =

CRT : LCD 2UEHAIE HrE MY
(&% : SR), 2001, 06)

1007
O%
80%
7%
80%

~ 50%
3 a0%
30%
20%
10%
0%

H1HA = Al168 &|12(20034 1€) 1 7



(_ =ory

TMA 2L APEEL
(&x{ : SRI, 2001. 03)
250
CRT
0 LCD
150 f---o e --
=i
od
F100F - f
ED L . . _ Bl L oL L
0 - :
2001 2007

a1 2UE A A

-2 | Applications

ewl

2004
* Thin/Light * Wide VA - Fast Response
« Small Siaz « Low Powes Consumption * Wide VA

« Medium Siz = High Brightness

+largn Size

O 2, LCD AXtel gbH &

0

A dasith 2852 LCD A2 YA 28
HEAIBHE TV 54 79t & o, 5314 #A]of] CRT
£ AR g o] Algsith (™ 2).

o] 23t LCD A| A& Hrt A sHA Axsr) ¢s)
ME 324 A5 F4E A3 7l Aol Basttt
2 511*91011/‘1% 13-4 LCD 42} 7o) a3k o
ANt 7|1t FAokz 71e Y, 1&53HVE,
Ze}2¥ LCD Sl s A dE st

2. WAHiE D=

2.1 oy

N Ao A1 E 2 I (Thermotropic)T} 20| S EZ 1)
(Lyotropic) %A 2 2 Wb 0| A v, A= 229 F
7holl SJ3te] IA—YH-AAZ AFef 7} S}t
EANL 7Y, 3= B & 702N AH7t
HalstE EAE 7HAL ok ARER S AYL

8 Ll "oty gm gaZo)(m)

1888 @ A Eg|o}2] 4 E3HA} F. Reinitzero]] 23|
wAsg e, 4 AHSET G LDeli: of £
29 Aol AL YL $48 71017 o 30
~S0ABES 7ML 1 B7IHFER AL HE
A, & A= 5 (Isotropic) A Ef o] KA o]} 1
S 2x gooA= L] 2HE 7Y =94
Y A oS L 94 4l el
Wit 3, 9ol TAE, AAE obd 3HHS
Aol o] o b4 oA ek el
LOD A7+ AR A 27} 7HA) = BAL] B3,
Atole] HX& oA, 2EE oA §Y

032
O N el
Ri o

o] &3t A} & Fof A%t FAaRE ol

et Ferarte A, A%, A, &4 5o ot
E, BAt 3HhE EAISHE LOD &2k dibge
ZXYHEY2 AFE 71 28] {2718
e MENA ° F4e2 Hol glat, 1 514
of oJate] G mfE=A 41 LCDOL 55 ES

& 5 LCDE FE ok

2.2 W oY wigls

LCD £7H QW Ao MESHYOR 1 oho]
ZYEi) 2R AL 71w B Azl ofe)
o] A3} H i}3ko 2 _;1.01-5}7.“ v sFEth 1Y 3(a)=
ZHYEZLS 7MY RS I9 3b)e T2
$5 Liehde. 247 ol4ke] Herlstel Sl
N7 o] o] B4gQl Aeol Ae>00]H 17 3(a) e
A 19 3(b) JEIE, E= Ae>00]H 1 E 3(b) Al
oA 18 3(a) AEf 2 F | 8 A (Freedericks) A 0|
(transition)Z Yo 7ith o] W], ZEEE 74 &d
0749 £A47} AAE e pgon PN
2 Z=o)Qle] B9, & QUFLR V&7 17

of:
A

37 3. HHEYE PX



A (reverse tilt disclination)®] BFAY3}FA] 9F31 HA| o =
Agto] gich. AP EA ¢4 WiFgs AdEsh] 9
3 A= ok 22 o] Sl

2.2.1 ZEXtetol Byt[1-3]

TEAEe 29U A8 H 522 AT HFL
2 EAFLEZAEHR) ZEAE A EAAAN
2 ko 2 A EAE igFA A E o] FHHH
& ZrHstaL v RFo] gshel A Bl UA
7Hg gol AFEE I k. o] Bryele Ejoln=
gho] 714 ghol AR H 1 Qlek

222 Hajy
LCDS| 5] 58 A4she 08
¥o] AHg o] e of *a% wigR )7t b,
oHA, hapAlAbel A gste) ZelYEZY A oi7t
golsteh o] o] Slof | 7Hg Hol AL H R
oleh. ZELh o He B o MASHE WAL
HA7| 2% e EHA L 274 5 9 A
= gAo| Z7hsHe 59 BA7H QlolAl oA
wigrer BES WA ohe A oA wgx
Suel a7HoIgh. © 229 B0 o4t
w2 o} o) e AS) BALL LCDY Aojzt &
HANE 93 e BhEBStY 2T A S
Yy ARulsE7) < 7l I Al o] ZsHA 014l g
of ek Aol 71 && ol S5t ARl FTI&o] B

2w gt

L
ey
H

2.2.2.1 Zug Jie
FaieE Aloj7golle Foldshl4], I ARG
Ja*v‘i‘—éﬁ‘ﬂ[ﬂ 59 3717 o] A o o] vt
LEAL zAMGHo 2 AMHDS AR5}
%45}711 el ot REAS] 4 (main
chain)@} Tt (side chain)E HFHaFol &t QL
£ EATL 22 3E Footel B doA 1
mhol] 3 o] B4 g WA A AHRATL Lt

19 4= Maleimide ) o] B2}z 323 uk2-S

m[n

_‘ELH:EE

vrebdith Maleimide ] T8Aeto] 4 HFg =
Absto] | 54 W et BAue £ whg

wat o)=gelel(1])

‘@4\_
i :‘l""v.{‘
5
=
i
@

e
=
T
o
g

7 =
L
L
k=]
'_|—‘II
g
oF
ﬁ
=]

o
i

g

23 4. Maleimide EXZot HEE 93,

AA BHE UV gt 24 FO2 AP Rt

2.2.2.2 Diamond like carbon(DLC)¥tatat lon

beam(IB) & 7|&(7]

F.7] ¥tetol DLC(Diamond like carbon)2} IB(Ion
beam)& o] &3t W W wiEF R 0= 2001 IBM
of <3 sl gick Wlgero 24 AN o 2 ALg
H Qe #7] ujgkekel E2jo]n] E(polyimide)
£ 4l $7)999) DLCE WaFsho 2 AHg3ha,
i = 71 20] SR 4l o] YA o %t Hl
T AHE-g

0|23 DLC ghute dwtdo e B35 3
A S}, (o, ©hekgk

I
LU[U?_:
i

é
o
[y
@}
£
_lE
)
oZ:
oft
o
: 5
Y
BN
o3
rTr
=
o
)
=2
2

nE
i

9] &80l Agtsirt. LCuigFoll A a3t
Ao 1) EWA 2) ABHA 3) TR

ot 43 WY A Folth 74
o RAe £AEY A HE
E] T CVDHA]of 98) Z
vlalol Ed e = J 23k X
ZE% F5stAY o £
£t} o] DLC dhute] &7
EH g 5l DLC dhat ol 1?‘2}“—@
EY0] S8z SET AR dA ot DLC
2} SiNx, DLC2 Z 2 ZE(EaH ZY) Atol9] 13}
2.2 2831}k T3} Metal mask o] 93] g

(I
N
=2

14
oo

_ﬂI
JU s

g

L

> 05
W

rﬂ e

m I ol
ol
o

ne 1o

mlm |
2
hu
>

_IN'
Buigin)
ol rlo

)

=
o
o 5L
=}

@

L

=

rIO oX,
oX,
mlo
rlr
o
o of,
%t
> g e [0

Ol
-

o]

o
¢

> Hr
o
Rui

HIVARAE H16 H12(20034 18) 1111 9



(_HoyY

CHE] = o] 21 3ho] &3 LC W3S 24
© 992 74X 3 9t} DLC B2L BL o] &3t o
Qo] Wjgo] 714 £ uhy % 7 7hR ol

3. LCD BE V=

3.1 #Alofzt 7=
3.1.1 MVA[8]
MVA(Multidomain Vertical Alignment) T o] A &=
AEAE0] Ao EAste E71 gl 90° of
ozt Hlofut it 3H 7] Hofl & B4 Aol &
Fe 2 = o] Qlof Mt A7 =3 AFo] opd

wako 2 2E o7k Bio)d fringe field7} Q1 7+E)
AEAEC] AT FHE FHo e F2
oJsf o 2] WF o2 FA Het

3% 5= 3 8k 2 g YUES BoE
o} 19 6o A ¢} o] E7]9 i E ITOA o] A
AAIFHE FoUth MVAR E= T2 R A}

2 Hr o 12
oot

2

Common electrode Protrusion in CF

e — . o kY

R :
Electric Field (@) Pixel electrode
a

Protrusion Patterned ITO
{ o

T MVA ZE9|

W]
o
(8]
i
N
o
2
rm
i
r
1
1o
N

10 11 5o - e gAZo|(mn)

5
72t 2712 Fol 30| /R AA Y Foji a3
9l

l->~
o
)
1o
_?_l‘,
fa
ot
—Hz
)
3
1o
3
o
=
4
njo
£

2 ) 5
BE 3o Ay LAE Sl S AojstHx
Az §

BAZE BE54T o] BEY F B
o ek We, WA, 44, ARE 59| AZ v
$9 Z7lo|B2 AW 23] AL 15g
o] 293}t 719 62 mono-domain VAL] A& B2
HaNE Qg Alokzto] whE zpo]7} Hoj2oh @
EZA BokE A+ BFE o) A9 dojutx] o}
A oA &2 ot Edof 7HgA Holx,
Az A & H¥E BF 0] A UERLA A
Hol= A& & 4 Atk o9& BEAE 3 Es7] 9
316 multi-domain VA 7]<o] ® Q3jct 2+ IAl nf
ot AR wl A of 2] WO 2 2o whet
ol EAE H 2T 4 Ut

—

Multi-domain YA

Mono-domain VA

a2l 6. mono—domain & multi-modomain
VA E4 H|w,

3.1.2 PVA[9]

& ARsHe TRk

18 72 PVA BE9] 7|2 2o|th PVA oL
o Bope gelste] 1ERYL WE 4 ok
Sof i AYEAFS o] HY FATH 71 9]
ol 41913 AFs71%e] ITO AFo] 23 el shel



3 L~

T L J
i Ak al
1 #
i 4
vy e R
A il ‘A.
o | N ]|

I 11
; T il
—— 1 1
l ]

V(V,

VD Vi,

38 7. PVA EE29| SaH7|,

so] ¢lo} AL A7HA] AAEAI o] A2 e
o w7 9tk J8BE BE 444 F8 24
L NHERES YA A o W Fale
ek A2 e 7% 10 e
she B0l BastAg g Ael 9w, £
TN ZES A2 FHo] fAIL E3&o] TN 2
E975% AR =11, Hehu] 0] 300~5002.2
oh2 Aok} L] ula) Ths Hol Aotk

{Improper Design) {Proper Design)

°

Polarizr:0° /90°

Polarizer:45° /135°

38 8. HIstA A0 ME MFME 2HF=
HE 0|18 AL

13 8o BUW £WES HAAZ o e A
o e R P Wul7 A ekl
thPVA BEE A3 P27 49 Basog 5
& A BRAGL O £AL ARl A
VR S AA7 2 HYE B AREAT} &
HHoln ERF WAL Relth o] BEY A
24pe) EAFEL Bl A 22EE Yol o
38 YWeHA Sfesty] ol Fhe Rojuk. ol A
EAZ $25}7] 9134 110 Lol BAete Sof 7

Bk t]a~Zele)()])

o AL =S FAAZ. HA R A 28] & B of
A & T MVAS} opRE7EA| 2 A 7to| o

3.1.3 IPS ¥ FFS

IPS(In-Plane Switching)@} FFS(Fringe Field Swich
ing)i= 7] &9} AA of &3 R4 At HbEAE F
ot F A Ao & Aot Aol A o] A 9 FA
O 2 QI A Ao 2 7]E BY EA| 2R o=
O EA4Y S 7HAKT B3] AlofHel &
oA 53 EAS 7HR 2 Qi

1% 9= 1PS[10] 9 FFS[11] 2o Al 22 91 A
A7 A & F20 g Bk AHE
Hogoh 7 REg 25 27 dFEAE0]
g8t wofl ] glo] % gt L, AP A
o) o] mAlE AR B F9 shtet A
gof Qlrh mebA £ RE 27]o= o) R AHE
Hojgoh 2710 A4F 2AH=0l Fof 7] dZof
o] obd FAR kol A= o] o] Aol F
& dark JHE HolFol H 3 BAY WSS
2] ook AYE Q7tstd AYEAEO| WP
FE of A Hlo] Bty 7] A Ztst=T] IPS
B | X ] AA7F Y=, FFS B
o A += fringe field7} & A ¥t}

iPs FFS
i/d >1 <lor®
17w >1 <1or
Field Ey Ey, E:
Electrodes Metals or ITQ ITO

33 9. IPS U FFS 220 4 2% o E3tg.

ojuf Y EAF0] 7|he] B Y3tA =
AdHos Zikg g4=7t S5k & F 1

Mo HRE &168 M12(20034 18) (il 11



( "oy

A= £ dark Aefj9} Y3 white Y E ES
4= Qlof FA|okzt FHo| 7H5 et IPS R E9| B1E
71 ojgo] 2 E B AT ool 7
Z AlolE 9 HlojE G408 o|FAAHUL, &
FE 2 st Heont doo] A EWL) 7R 9
c}. o] gt A% sy ol 2|4 1000 o)AF2] T}
7t A FLT A WS 817 HsiAE BHE 7
o] Persht ey F A A F7t F g st

IPS ZEof #gh A= s|epx] ¢} o2 AF7tE
of ojafj Exs] AtE o] FA FL3tE o gl 18"
T Ee I oA F8 o] . F o=
IPS BT o §74 AJopzt whgkol A Ay 5= Al
EAE s Zst7] Y3l &7] ey AaF27 Y
A2, o] L¢3k ol e A EAE0| A
A 9 HAA HFoE A2 2 FAF) E3
SHAZE A5 AW 16ms 7HA] 2435t

FFS B Eo| A= IPS RESE= B st 4
HAI7Y] =R AL 28R ¥ pAASTL
o] ZHATHL') A3t} FFS REoA = A= A
FHANA AYEARE0| FAGHA FHES DA
AZ|BR & AT BE BygrIojoiof gt B
FFS BooAs A3 $A7 o 400422
ot A i gFS A7 Y3l BErslrt B a x| gt

7138 A4S A EH, FFS 2E9] Fa 89
TNRE 2] 90% o]Aro 2 7| & [PS B oA &3}
£ TR BAE S EsAch B IPS =9 7
S It w2 F3Hg (V-T) FAo) A 1t A
3 Atol9] Ao 3A &, et A&
ol9] Ao wal, sta 27|71 depyof wat 3}
A AAE thA] djof stAgE FFS R E9] 3¢ 34
A9 ok Fejstd "ot whekA FFS 2=7t o
&5 2719 gAZH o] g ARt dAHCR
£o]3t Zno] £ gt IPS BT oA NP A A
517] 3l 2-= Q1 IPS(Super-IPS)E A\ 2He A] it
go] ZFas= EA7L s FFSS ¢ 2-% |
2l FFS(Ultra-FFS)E A &}stod = F3-go] A9 1-=
Qe Ao 2 FA == Ado] EAETHFFS 2 &
9] & Fhte] Fa3 EAL A7Es BEAo] §A
& ool S92 AAT ¥ HHS AGHE I
T2chE Zolth IPS BE9) 9 V-T T4 B¢

12 1l Hop21g - g g2 E3o)(m)

Electric Field

Pixel .
Electrode = {

Countc

(@) IPS OFFA|S] 4 Y2 X,
(b) FFS OFF Al2| 4 L{RRE,

a _Q__O___ GIB:M% ;g,_____}ﬁX)_
' ] _ meicrd ; = g i{gf)@@)

m
g
a
eyl
)
=
[z = €1

(c) IPS ON A|9] M LjE X,
(d) FFS ON AlQ] A Lymx,

28 10. IPS2 FFS2| ON OFF Al9 ML oA

o
Aol 259,

I Sl 8 S AstH & Aol7t gle
U FFS 2= 9] 79 fringe field& AHE-3817] ool
Fag 9 7e EAE gEtxit). E3) FFS ZE9|
7% 15.0"2} 18.1” 7} Z+Z} pen-based tablet 2 2 1 E]
2 A-83E 2 Gtk FFS B9 & of & & AL
FolA tyAaZdolof gEo] 7HlFE o AYE
A}50] 7¥3h fringe fieldol] &J3) F glo] EA2| vl
3 Hol A1 HF o Qo] QHA s}t o
A3 £ X 9 g A YAEgo)Y §&
O 82 A3t T Ko B ALEHUYH FAE
w2
]

5
w2
£
e
w2
ka1
iy
1o
S g
O
™y
e
)
rO
12
o
o, rlo
o
>
.
oX



4.1 01&53He HERY

A LCD 4244 39 AlThe 4] msot}. 18
U Ims 0]3}9] §FA|7HE HetWi= CRT, EL, PDP
Y ohE g aZgolof vjstH v & = SHA|I
olt}. o] gt LCD £A7t T34+ Algldel A
Hoz Maw TV AR Aehr) HalnE Ao
Moz gganol Mol Basth 22 T4
content?] frame rate2 A B M A3}= 24frames/s
Z, 124sec=41.7ms°] 8, TV =24 (NTSC)-& 30fram
es/sO 2 1/24sec=33.3ms©o]| 11, utX| 22 2 PC gra
phic(60Hz)-2 60frames/s, = 1/60sec=16.7ms o]t} A
=1, LCD &7} = 7] 22 0 2 1frame 2t} 2 A4
SH & glojor Hrh

A4 714 FEYSH A HD 9T Qe TN =
St SEEE7} 30ms ojsh2 S =Tk B
& 7FR| AL Qick. E 1o A e o] TNE| =9 SH<;
=2 J) 4317 9J3) |7 IPS, VA, OCB(Optical Com
pensated Birefringence) 5 0] G5 9oy, @A)
744 dokel REO|H 7% e REE OCB BE
o,

H 1, HEXNQLCD 229 £4.

TR - =E
A= lac(ms)|  MOFHO) | mory)

TN 1 3-30
OCB| 0.9 3-10
IPS | 0.4 | 15-60
VA | 0.5 | 15-100

50/35/80/80 3.3
80/80/80/80 6.0
80/80/80/80 7.5
80/80/80/80 6.0

4.2 0OCB 2E[12]

OCB BEL 7€ o] §3to] B 253] Aojut 4
go) ot B4o] M el uetd wsksx]
A S 37) 93 UL FE BALL ol g3tol 3
AU PEOE FAES P h B0l
73 11of Vhebuiebe} o] A Ao B L Fao| A
& mahe 39 254 niaxia) o} AH S 4
Aot Uk 0% 292 WE WP AYAR,
el 14 Q54 4R BEO R Fth o714

H5if

vizZeel(l)

g 47] YA ZYEE
gt Tof He-& 7hafof gt o]
3}5h2 3} HARS 3}7)
EL ol A HE
4 OCB A2 242 H
FAtolof = v 3} o] 4] (biaxial) /42t HE
& g =7t " o] e uiERAdle HekE vt
312 ok-2 Abef ol 4] Kot bgH o Rl & (splay alig
nment)& H3s}7] fEo] HRE 6V A= A4S
SN R 7 HE i Z HolA|H FQ
7F itk 1 ¥ Spawtchol] e et sf 2~
6[V]e] A g-E 7Hgtet. o] 2 gk OCB EE+= 1~10ms
e wE SHEEE €& 5 UL, §& Aoz
< 5 Yo, Hiojoj A Heto 2 HAY L QHEH

Aoie7] ol Prks B S A3 e,

90° IN+ Wide View film OCB mode

//v " . ) W Analyzer Analyzer
. a7 Wide View film Biaxil
s R _ - Compensain i
E,,".“ R 11,@7 &
— = . >n>n
U—* > TNcell ? Bn’ e
] end cell
4
27
L7 0 WideViewfim
€ '/5)]
ST 1/\ Polarizer Polarizer
- SHAR~A0MS - SEAIZE ( TMSGall gray)
- AloE2100° /120° - Nokzh140° /120°
- BHE~30%(IAMZTHH]) - EIE~30%

J2 11, TN ¥ OCB 2E29| H|ul,

5. Flexible LCD

Flexible LCD= LCD 7| %8 &8 o)Al ZatAg
(ZER} BB E qAHE HAEd ]S ot
2 120149} 2ol Bepaw 7| 7]
o A7 A, BAL 329 1otk B3 §ejn
% F 7o) AL, 7B AH7} B 5L 2
3 Q7] ol $Eof et WEE R
7} et

Zetag 71Be BHEAES o A2 B 7}

™
kA

TR = M16d A15(2003A 1) 111 13



( "oy

28 12, ZatAs 7|Hel €7,

gt R o2 T 200uto] AR U B 7hR] 2 Ashet
oith T A 3te) 2912 LCD-& 7| 2o vishd
A= f219] 10ge] thskef 3gojtt.

o|&3t ZetAE LCDE 712 LCDY #2718
0.6mm J = FA Y gF ZetAE HFOE YA )
RHE A LCDE 74 2 9 7] g o) gFx f-A/5 0]
FHoju AR 2] ¢Fa1 A zu)go] Adrts A4
2ol 2ntEFIEY FoiAst], PDA § 2% &

4o > ok

7)) ARt
E3t 58] 7| TS AMESLCDE o WIALS oA
AU B71E 23817 8 347 B Fay

29 471% Slo) A3eku ot BepaE 7w
2 29 48 TR YRl W HAE EAFA7)
3 —Eﬂoﬂ o AI7hE-& AA T2 X 7] ZpA of)
kol Ei 6}1:}-

g 7je 71#e e AT
%-E-—J “X* °WH°\ WA ol 53] of
e E'.O] 7]—0HX]<‘:- LCD
= Xﬂ}-%"écﬂw EEV‘E‘Ol #stel7) H2 GH&
AN T ek EF BelAg FjBe Az TAEL

$olue B ok EAHS A2 olek

FI[]
ok

&1

[11D.-S. Seo, K. Muroi, and S. Kobayashi, “Gene

14 11 €O - g gage)()

ration of pretilt angle in nematic liquid crystal,
5CB, media aligned polyimide films prepared by
spin-coating and LB techniques: effect of
rubbing”, Mol. Cryst. Liq. Cryst., Vol. 213, p.
223,1992.

[21D.-S. Seo, N. Yoshida, S. Kobayashi, M.
Nishikawa, and Y. Yabe, “Effects of conjugation
of mesogenic core of nematic liquid crystals for
polar anchoring energy and surface order para
meter on rubbed polyimide films”, Jpn.J.Appl.
Phys., Vol. 33, No. 8B, p. L1174, 1994.

[3]1D.-S. Seo, S. Kobayashi, and M. Nishikawa,
“Study of the pretilt angle for 5CB on rubbed
polyimide films contating trifluoromethyl moiety
and analysis of the surface atomic concentration of
F/C with an electron spectroscope for chemical
analysis”, Appl. Phys. Lett., Vol. 61, p. 2392,
1992. .

[41P. J. Shannon, W. M. Gibbons, and S. T. Sun,
“Patterned optical properties in photopolymerized
surface-aligned liquid-crystal films”, Nature, Vol.
368, p. 532, 1994.

[5] J.-Y. Hwang, D.-S. Seo, O. Kwon, and D. H. Suh,
“Electro-optical characteristics of photo-aligned
TN-LCD on PM4Ch surfaces”, Liq. Cryst., Vol.
27, No. 8, p. 1045, 2000.

[6) M. Nishikawa, B. Taheri, and J. L. West,
“Polyimide films designed to produce high pretilt
angles with a single linearly polarized UV
exposure”, SID” 98, p. 131, 1998.

[7]1 P. Chaudharl, J. Lacey, J. Doyle, E. Galligan, S.
C. Alan, A. Callegarl, G. Hougham, N. D. Lang,
P. S. Andry, R. John, K. H. Yang, M. Lu, C. Cal,
J. Speidell, S. Purushothaman, J. Ritsko, M.
Samnt, J. Stohrt, Y. Nakagawa, Y. Katoh, Y.
Saitoh, K. Saka, H. Satoh, S. Odahara, H. Nakano,
J. Nskshski, and Y. Shiota,
alignment of material for liquid-crystal displays”,
Nature, Vol. 411, p. 56, 2001.

[81S. Kataoka, A. Takeda, H. Tsuda, Y. Koike, H.

“Atomic-beam



Inoue, and T. Fujikawa, “A new MVA-LCD with

jagged shaped pixel electrodes”, SID 01, p. 1066,
2001,

[9] K.-H. Kim, K.-H. Lee, S.-B. Park, J.-K. Song, S.-
N. Kim, and J.-H. Souk, “Domain divided vertical
alignment with optimized fringe field effect”, Asia
Display "98, p. 383, 1998.

[10] M. Oh-e and K. Kondo,

of nematic liquid crystal using the in-plane
switching mode”, Appl. Phys. Lett., Vol. 69, No.
13, p. 623, 1996.

(11T H.-Y. Kim, S.-H. Hong, T.-K. Park, D.-S. Seo,

and S.-H Lee, “Electrooptic characteristics of the

“Response mechanism

fringe-field switching device with electrode on
top substrate”, Jpn. J. Appl. Phys., Vol. 41, No.
1, p. 176, 2002.

[12] T. Miyashita, Y. Yamaguchi, and T. Uchida,
“Wide-viewing-angle display mode using bend-
alignment liquid crystal liquid crystal cell”, Jpn.
J. Appl. Phys., Vol 34, No. 2A. p. 177, 1995.

X - Xp-oF- -
R
% |

yg:gHd

SreiE e

o
L
-10984d &40 S2gst stAt
- 2000 sACH et H7(S &t M
- S AM sty HMI|MXtZ st
YA

SFTYR
-y dijEA+, I53H LCD e (OCB
2C), ZAIOFZ LCD WL (MVA, IPS 2

E), Flexible ClAZ0| AT

A

R

Hy clxZae)({])

-

M I:H x,_1 xﬂ

oY
20018 SIMICH MxpEStaL BHAL
- Six| MK sty MI|TXE

M A‘- _\_|- ¥

429 LCD Y (@
_25), Aokt LCD i
, Flexible C|AZ2]0] AT

o

O

lw
"HJI:I

‘X: <><> g_}. a
-19894
Tokyo University of Agri. and Tech
TXt25ta}p stAt

19014
. Tokyo University of Agri. and Tech
. HAPEE B AL
. -19944
Tokyo University of Agri. and Tech
HAPEEZ 53} diA
$3H
<1993 48 -19951 38
URSt=TIE S EHATH

-1994 58 -1995d 78 V
Kent State Univ, A& A1A HYAHATH
<1995 98 -20004 28
St ®7IBSHE Mol - £
- 20004 38 - 2Xf
AMH Mo|MXtS e Z2ag
- 20023 18 -&x)
(ADBI2X 7| A tA 2 83| TEIO|A}
- 2002 28 -¥x|
EERE P L

4 X JAIH
FTHE O}

- ET, I48H LCD JHY (OCB |
D), ZAORZ LCD 7% (MVA, IPS 2 |
E), Flexible CIAE|0] HH

I e R

7R = H16d H12(2003E 1) 1l 15



