e

SE S0l 10-2059641 %

O (19) W3INZESFHH(KR) (45) F14A  2019312927Y
- (11) 53¥3s  10-2059641

(12) 553 FH(BD) (24) S2A% 20199129199
(51) FAE3F(Int. Cl.) (73) 5342

GO2F 1/1343 (2006.01) AH=EH o] FA3)AL
(21) =d¥s 10-2013-0024129 A7 E LA F|EE AR 1 (EAE)
(22) =444 2013:303-406Y (72) 2784

A TLA 2018'A02€05Y e
(65) 7= 10-2014-0109744 B7) SN BENEAR 231, 149% 23025 (M9
(43) EMLA 2014309916 5, AdguE R Lol E)
(56) AP7|E2 AR 47

JP2003029283 Ax A7) A HH2E 78, 401% 13035 (HAS

= A D)

KR1020080075489 A=

KR1020120124011 A 5
US20080180607 Alx* (74) dgd
+= Akl ol3ke] 914w AzobssEd
AA A+ 0 F 21 & 2 A} 7 skl
(54) o] Wy A FA FX
(57) 2 9oF
Boalgol 3k AAdol] wlE A gA FAE Al 7], A Al 71F Yol wixE Qe 3 A, Y] Al
1 7133} vlgies A2 718, A7) A2 713 e vix = e 3E de, a2la A7) Al 713 3] A2
713 Abolol]l WA E o Qe AAFS EIsl, AV FFE AT AV ik AT FHEZ, 42 FEE 1A
B AARE A3, 7] S ASe 7] sk AT sPgRest 4] AARE 1FoR B B g0
2 Fi8HI, A7 A AL 7] g4 AT Y] 55 B d9e T Bl dAEY deon, 7] 3
& AFel APAet b AgonnE 4] WARe FANE Pk WFow wol di IF AclyE
7
O ¥ ¥- %3
Dx1 Dx2 Dx3 191
1 D2 || bb: |
Dy | iDai ] (Db |~ g
el || S | % e
Dy3 HH——271

0 T m




(72) gz}
AoA

fr

[¢)

s 3

2339
27) BgA 2
SE, drhavso

g3

e FET T8

SES5 10-2059641

FulE 421, 205% 50435 (oF
FHE)

21394 22, 3015 (H]o}s)




10-2059641

s=s4

15,

s
<!

34

A2 7],

o
A

L

fu

A A

H 7

A7 1
A7 AL 7B 9o Hx|H o)

471 AL 713} v

A1 7,

M

i
ol

X

1o
Ho

R

7] A2 71% 9)ol H) x| o]

3X3¢]

p
.

1% 74

=
iy

ANF-5 7HA a1,

p
L

7}A]
AR Z2HE A7)

=

=

p
L

CRRE

FaL,

23
AT A7) sk A9 sPEAE e A7) RS )

B ool 97

=
3

7] k2 WAFe) spgAkE sk vkt

7 sha A=
AolRg 7w

\

3k

H}

3}
sl
ol A,

o]
A%

o

A7 A1 713 A7) A2 7] Apoldll Hl x| | o

AT 2

471

-
o

)l

Wt

Foll A,
ol A,
s}

%
5}

o

5,

A2
A3

A7% 3
AT 4

)

et Aol = RS A

=
=

2 AT AV A A= A MR

I

37

ol A,

5

A|3%

AT 5

3
h=i

X

= A

7 FPgAEst an

AT% 6



10-2059641

s==9

FolA,

A3

F

X

XO
<
=2}
o
o

)l

AT 7

A1l A,

& A= 7] 9749

H}

371

AT% 8

FolA,

A7

W

weh Gysol g @RS 7

=
=

of 47] gl

L
=

AT 9

ol A,

A7

&l

AHowRe 47 BE AFel 7]

L
fu

7 FPgAeEst

s

A3 10

FolA,

A7

<
B

A7 1

2

AT 12

A

A543 13

2

AT 14

24

A5 15

AL 71,

A7 AL 713 el wjx o] 9low ) Al Fela L A2 FIAE

)

A2 7]

L
e

471 AL 7183} v R

7] A2 71w 9ol A= ol

)



SES51 10-2059641

71 AL 71E} A7) A2 7] Apolel] wiR]E o g

=
NG5

rir
o
F

3}a}

=

K

)

A7 AL Rkl A= g Y] A2 Fekae] =2

finad

2 FEE 7HA = Al NS 7hA AL,

A7) AL $ohas) AT 4] Ba Aol bgAest 47 AL ARE NF0R e ¥ ggos i

I
A |Rak w2 5o] gl NA FA A .

A7 16
A158o] A,

47 A2 AARE 37 stk AT 47 PgAS dasl wen gy AATERE Wl e ANRE

3 A
o Egshe g ®A A,

A8 17
A 165}l A,

71

N

e bRis AEre £gsa

47 pmRsh AzRe] ol Az gAY AR e 9y EA G

A7 18

A7 A,

>
X
o
B
R
Al
flo
0%
X
o
B
2
4
1o,
o>

1) bgAe s e gasel gt A3 ANRE o e 4g 14 3

AT 19
A 188 ol A,

&71 s Ase] A7) Al A= 2]

ol

T A=) A7) A2 Aok T sHA B A A AAL

A5 20

471 BAET N A= A7) s AT A7) PR TE vhde AR e 2RE Y] sk d=e] 3] Al
Ao TS Fehe W FAF WFer AAA THAES MdEo] Sl A 34 AAL

AT 21



10-2059641

s==4

A6l A,

F

}

X

ZO
<
=]
o
3

)l

AT 22

A5 A,

EA

o1

L
L

A3 ANFEE 1 7HA

0] =
AA -

CEPER

=
=

71 74k

A3 23

228l A,

HA = A A FAL

s

=
K3

7] A2 A7H5-ek

Aol 4

d

i

Ho

7] Bk A=) ) Al AR 3

AT 24

A5 A,

Ao wiY 7] sta Hd=9] 4] Al

2 ARA RS Wdse] gt

7 AR}

&
o

N
TH

13

el

!

ﬁo

A3 25

A157 A,

<
22|

7l & & oF

™
!
)

—_—

X
KO

<
22|

[0001]

vl F 7] &

A 7 deE ARSEaL

BA AA =
A XA AF(field generating electrode)©]

g

ol
ol

[0002]

oy

373

ol
ol

+od

S

el

of
;E
~
H
0

0

o)
ZO

el

X

=
=

4w

2 AEoA oA
A(vertically aligned mode) 9NA

oAM= H7e] A7hE A

=
K3

[0003]

(IR T

=] 7

Al A

3
ar

tol 717 A4 d=rell Al

3|

g 9

AlolaL, o

= gAlopz}

A Aol A

o4 %

%

Hj

.
=

[0004]

g ¥Rz

8 ETE

A5

o
el

A

o] A&

(tilt direction)<

ﬂol—z‘gz

o
bol, ool A4 AFE A%

S

[e]
A

o~
T

3]
=

Fo =M AloFZtE W

3]

M

374

of WAl &Ug 3

ol = g Ao Aol 7h

[0005]

HA €k

3|

Ao AFgo] o

9 EA g

=] 5

1=
[}



10-2059641

S=54

Aokz}3t o

]

vl o
H

L

.

3}

S|
ZS|

PN
=

71

L

L

],

S

2]

o] o] %z}

L

f

shaf
3

)

=]
=

W] g
E

of

2

[0006]

o TR T T T i Ry 2 S T = RN T wp
2 N o e =
" TR i W = T I S - RE W L a3
o B B Ol_ —_ —~ — Eﬁ x HT —_ ~ ~
| <0 o0 K <0 7 B <E = T ) W ook Iy =
it ir ~ o o Xk = —_ o= 8O 90 H = LS X
0 = Jl
o ~ = — ™ BiE = ~ ~ . o A= NGS
SR R = T G o =
Ho ﬂ\_ﬂ <z r I oR = A ~N —_ A Og B & T e W ,ul o.t
3 L T o b 3 IR 6 NP T o — IR - T
~ > T = 3 ; —~ o i ~ Z = o — X
Wy o Moo o — R = N %R o3 o R =T g N T
als Z % o 7T = 3 T I St RN < B 4 om0 RO S
[ BN N B B T %o 5 o %0 T X ] _ R = R S X B o E
KO R e ™ B = Wy W g T oo Ko T g
— I T M — I ox i " oo T RN < Rogn~ =
o S Xar oo ° o R fas TR oo X T O
LR R S N — = W
%0 I W = oo m 22 F N iy — T - X ,W i of ol ] s - ® or 4 N HT
=r TN @ oS ® o I ow < 7 ar o+ o o & oW ® T
° iz X No ] o) 3 L ny R </ e = = <] Wo— 3
% ol L iy = z ~ GG = ~ o ow PR
ol N o o0 = 0| =) ] ol = 75
Jo FIFLTE F o oml o R¥eE X ) R gRR T
T — r X — To
= BT L5 d4 ¥ . STy BRT o g TR
! 5 o B 0 — 0 - —
" N o =© s i = x° b]t T < e X2 Ho = A= o GRS o+ =
N — lo Of —_ HT —n ~ ok Lf = Oﬁa ~ R ~3l N Ul ,:.A_.O Hfl 5 ~ o 3l EE E EE OM
M _ H_M ~X ﬂ E.O ‘ul e . o) N — ~ H;l Og H;l =Y
= = )T o o N 5 L 0T o I N [y T = - =
h = R A o < B U ,Qu%zmmwwuo ™ m ﬂﬂ@WHWﬂ
o n o ° - o P ON K - iling T O . B R WK X ~
—~ 0 9 it — st — o
< CTrE_Ez oz L BN X SELagwal G NELT ML
ul 3 S O r R ~ ) X ) g ) ) X
il AP - o =T X o~ = —_ =< wm X = 0% R ~
ﬂw_ﬁ N XL <0 ZE ZE o X 1o — O KR —— ‘w O.#E —_ O ~
X RELgas g BT RERN TE oo N
=z o
o D 2 o w — % 5 e R T T P s BNF g
T EE s = > o B ) oy = =
W 3 - TN K maery D% DN W o w
- oF o — ® o 4R X o N o £ N X gD bR v &
X L Eddr 5 §¥ boagm by oafrsre? e CaMILgR
5 DEpUdY T OF D EE T gRecd I NE gRatRLC
7 R ] 2 s SR, TE O Padggws T T~ =
< ] O#E _~ 10 KR To N o ZO o< 0 qu_.O O ~ R =0 T e} qu_.O X0 —_ U Lf <0
~n < P R = o ) =0 o X =r o r X m < F X = & <O m-
=) — N0 - . -
o e LT ] de 26 7,7 2T 55 7 Cawe T
0 0| i 2 () A = T H ()
R N R Foog —®owalog gy T oI EA D
&) - ° mr = a o mﬁ =T N om o R N wo TN w ot = 1ﬁ w
o BopN A Rl s TR e T % W ) S
= Mo or o L =y T 4 = TR ey 4 T RO oA
° JJ A — EIS o — ES o
s T2v4%3 §.n TELEHTAINSTIe "I THT.TE o
~ = X —— ~o . ~ — T = == - D = x == — o0 N
N < P IR X M MM <° B PE P Ty ARy A T ;m D R
; SR =K B < o O L E T oI W o R B o E T T
- T S~ X 3 3 W B o B Mo m B
mw L me mﬂ = m o N I - - o) B Mﬁ T oo .l M_/ue T _M 3 " mw s I o} _LAW wﬁ Mu
&+ o E T g Ta f a4 ﬂéw@%Az?]% TN wm%xanﬁaoﬂn
o — = nr X X X No ~o  alo - — N i X ~ — X el -
ol LU - Mo o NE DM < NE = R
G 9L KRR TR R 4 e o9 o N X ol %4M5aﬂl7%%%2@
o 0 0 - T r o 0 = - ; 0 = T 7
" TE~BLman 0" B Tg K Bl ape i EFa g TF
wo. O XT OSxITWw O THN TE RN TR N I R N ~ T AT e~
A WHTaRTRIE P8 0 0 RT PE HORBTEAPRNT RV BPRR M 2T

[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]

2R

(<3}

o=
na

=

=

Nz A9 gAY A= g

-
T

et FAaE e A3 AARE ¥ s, ) sha

=

17 sbmaiel Aol 7ol

o A7) 7PgAe

—_L
=

g

%
<l

7] A&

[0017]



10-2059641

s=s5

4 22 4 9k,

S

A

=
K3

7] A2 AR -2}

Aol 7] A3 AR

o B W 5 o o . WA kBT oW
i < ) 8 oy o - T T = ¢
[oaxe) [axe) o !
o £} oy s P 3 g 5 H o T Mo % B WoE
—_— 0 O#E ~o E.M ] ,UI E.M s =y o ~o _EL
_ H i K o B o .ok - <2 = o
~o o o — 5 — — T = o i .
K B B0 r = =X R T T = N =T = 2 T T
< e il NoH oo M 5 M m.g o X e ™ T R
¥ - o W W o = oo oo )< = Moo om =
o ~ T I B g B o = TWE
RO < W - woE o ™ o e o T o oy T
El W G 8 T 0® A o W m oW
N a £ = ) ) A 4 K S T S
T OE ,U| ,U| lel N " ‘% \mwl EE = ,Bk el ,BE = T ,Alrc < . q S = o WrA
= in oy W i &o ~ ¥ EJ ~ B N oo N o= iy R E R
X ot B B0 o X T o T C) CRG Ly ZBEolk =z
N o ks Bor e B WA R A N (R R I
oy Jo ~ B % g = wos U oo w0 4 £ T o
H N ‘U| o8 ‘UI B XO o = 70 4 W 70 A T W o omu o) ‘ﬂ% oo
Ao o = = = N bl CI X = = x° o & g e o
~ o Ir o XX o it RN T m X = X Ho 2 i o 9 T
B T Ho= oW oWy X 5 %o L < Cll Gl Loy N
do T L e By o ow PR o S R Xk w 2™ oy T T Ty
R PwP 2 L N T _ <X <2 = ~ Ty
A — =0 - o X R i KXoy ® oy & o o I K
£ % S LB w e ¥ T o el * g K CRE L e
= — X —_— N 0 0 0 ~o o -
= S RO T T - - I S o RNCUN SRCIN o - = o R
o = =) — = olo =0 R =z X 2 K 2 — X °
NI T 3 XK g ~ X 3 2o K 2o K Xy —_ . T - iy ) 5T -
L‘mr kil ﬂpl \mW ﬂAro ﬂAro ° W — o) X — X — En_ X M ﬂl . — _io 1L| T e _!1_
CH oy T o IS (S P -~ < - T R 5
< U - i 2 TS N RS TR w2 g
o T oW o oW oo ° ' 9 p - ” ¥ A SR 5w om
- K o = ) ) ‘ -~ EL or K
—_— ol X X M o X o X o b\ OW N M.M
g =T 2T m ey ¥ O vx wFT ey Px ol s REE L D F
I g I B - = e = W - P " " £ Bora B ook D g
X - T T T W = TOW g Woox T ¥ g P W % T R g
R0 T T % E ¥ OB o B F = T T S wy® w Lo
o _ T ¥ o = 7T =73 w = O
< W= W =2 T o7 X o T A (TR > 7 M oe mE HT TgpRrEe =T
M T T T 7T & e = ®» w9 X< 2 T SoRF B T M
o- S oo 5o = = m %AE < %AE < %AE B < "l S M = ol =
= TR IR o g% = o= g9 @ TRy ywEE AR
G TN T X o = ® P B B o ) N T 3 T S
W - T T W ® e AL o
T T T - R o B e TR W
iy B o e = iy Ay Ay ) Oy o o R 0
s — 7:mE o %o o T0 o) o X o Lf OC o o —_ B = T T HT_ ri =
= OoR =r =T BO Eo < o) o ° o ° Lf o) N ri T _io o HT ‘U| - B
T B A - = R N = o go ~ = m B S o Y 0 — j KB
< AR o4 o o T F W - oy iy 2y iy 2y Iz oo X =5 0 <
< T o2y © oy 9 oy 2 X oy P W w3 U ol T g B m o
5 o fl — o — o il ) - ,mx\l_l o ) v = o r ) ) H ) 0 juls ~ BT T DT T
R T R R = = - TRTE Wy %
g W TR TR TR T TR TR I T b oo B dpgXg 2772 g
= M CHEE A= — 0 o O —~ N ™m0 B- g T o = B of
! T~ N o <+ 1o © m oem o~ 0~ ~ = & o & = a Q Wo TR oo oW . wOEe
B N T T L n N U s moN R W ®E T

[0019]
[0020]
[0021]
[0022]
[0023]



[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

SE 55 10-2059641

asHE, B AAdd mE 9y
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gk Aol HPFA(LEAFA] FH)E LI

o

}{A] FA e AR vpFeheE S BAITH(100) T AR EAT
= g =(3) 9@ FEAF(100, 200) HPZ Wl R o] 9=

HA sk EA(100) 0l wheke] Arg gt

A 713(110) Yol Bl Alo)EM(gate line)(121), B9 7+t (step-down) Al]EXA(123) U Ho &
A AFA(125) S i@o}t 559 Alo]E AT FAdHo Q).

ACIEA(121) 2 7% AP]EA(123) T2 7I2 Wgo g Wo] glom AOE 2eE ALITh, AOEA
(121)2 $Jolell=Z =&3 Al Alo]E d=(124h) 2 A2 AoE A=(1241)& EsFstar, 78 Ale]EXM(123)2
2 53 A3 AolE AF(124c)S E33T. Al AolE AF(124h) 2 A2 Alo]E HAF(1241)& A2 A
Ax|o] 3he] EEFE o2,

FA AFA(125) % F2 72 Wgor Wo glon FE AL T AIH HALE AT, FA AFHA
(125)& A1 F-34 A=(191h) 9 7HF e s wel we {4 A=y )

Aol E =AA (121, 123, 125) Yoll= Alo]E HoA ™ (gate insulating layer)(140)e] A= o] gl
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(154c) 2 E3F3ht}. A3 BH=A(154c)E AFHo] A4 WA (157) S o] ZT}.

HEE A (151) Hole 42 A3 HEF HFA(ohmic contact)(E’*]aﬂ )7 AE ok Al HHEA
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P ool A e BEe wH e

ol

m°"

Fa A2 =

e Al A 7 (185h) B ESe] A2 AE Y1851

o

2 AF(9D2 F AClEA21, 123)& Ateld]l Fi Mz Fese], AlolEA(21,
o] 9ot o}aﬂoﬂ A= o] o WEor ojxsh Al 3k A5(191h) ¥ A2 F-3ka
;:51_

st A519D) 2 7HEAEE wel 45 de 55 AR (slit)(91a, 91b)E 7Yk, 4 H=5(191) ¢
B0l AR (91a, 91b) T A/NF-(9la)= Al ¥-34 A=(191h) 9 7H #EE weh A5 i, A
(91b) & A2 F8ka A=(191h) 9 7P 2 E weh P40 ).

sha {%(191) 7PdarelE whel A7iE(91a, 91b)E FATeEA, sta g9 7P Aol mAl= ZdA A
=9 9% dsto], gk A=(191h, 1911)¢] 7H zkglel] wixl =] = A Eabe] WA )&l A=

o}
A=(191)2 W3F Aloj§-(92a, 92b)E 7Fth. W3 Alo]F-(92a, 92b)= A& AS(19D)ol FAHH AN
& 3

sha

oAU, A M=o FHe &N e BEFY = vk, WUEF AlojR(92a, 92b)= FolA AWE shA
o] wvlele] Fof PR g Bae] $FA} oA WP, wrk FARCE g Bae] Wael
uhske]l ®WF9)Z}(azimuthal angle)S F7FA o0 R Aojstozx, Z=wele] Fot FHEojx wAsr 4= /\)«‘C N B
Ao BFAG AFS WA, 44 BA BRAE ATl e 9xx Fo TA FA A} Ei T
AsE AT F Ak, o7, F9Zte AY BAd YRS AW EHOR T AAL W, 44 ¥4
Ao AT, dF o] AlJEAM T HolEAE V|FoR 3t 7|&ojW AEE ov| gt}

Al Fska A=(191h) 2 A2 Fahh A5(191D)2 Al A% 7#9(185h) R A2 4% 79 (1851)S &3k 72t
7] AL =91 A=(175h) R A2 =99l A=(1751) 2 FE HelE A4S 7F wer Hely Hdste] Q17F
" oAl Bk "A=(191h) B2 A2 Fska AF(191D) 2 3% AT EAT(200)Y T A5270)% A AG
S AAFToEN F AF(191, 270) Atolo] AAF(3)o] HAA FAre] waks Attt o]et o] AAE A7
wAbe] el mek AYF(3)S o Wel Awst gekan,

AL g AF91) T FE AT 2 Abole] A4F(3)T A AL A FUINE olF, A2 Hsha
AZ(191]) T BE AZ(270)8 71 Alole] NAZ=(3)7 37 A2 AA 27|12 o]Fo] A1 2 A2 ¥l Edx]
2El(Qh, Q)7 | X H Fo % vk AE A%

Al B A2 Fska d=5(191h, 191D A A5(129)8 HIES FA4 A5440125)3 F3ske] A1 2 A2 FA
FA715 oFH, Al & A2 74 FH471= A4 Al 2 A2 O F4719 AS 7

2 A=(126)3 A3 =¢l A=(175¢) 9 AR (177c)E AlolE da
i AR FHE A FHA7(Cstd)E ol k. ¥ wHo] thE A
2 A=(126)F A3 =g A=(175¢) 9] FEF-(177¢) = Abolol v =
AT},

40) 3} WFEAS(157, 167)S AFold
Z471(Cstd) Z o] F&= A
o] 9 WMEAF(157, 167)S A=

4 do 1 o
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

SE S5 10-2059641

A B (180q) el & FAI(320)7F FAE] k. FA FA(320)= xF F-A1(220) $1ol Wi €.
2 BA(320)F AllEM(121) 2 Y Al 1_ (123)= wet Wol fjofef= =] dom, A1 v EF
A= (Qh), A2 ¥ ERA2HQD H A3 W EWALE(Qe) Fol AAsE 99S Y Al 2F A
(220a)¢F HolHM(171)& wet #o] Qle A2 b3 FA(2200) 5 wet wxHo] e Al 22 FA1(320a) R
A2 2 BA(3200)5 F3Fat},

2hAl BoA)(320a, 320b)% 2F F-A41(220)9 AMHE(230)9] o] AolE& S|, AAE(230) Sl vl ¥ o]
A= NG, G FA(220) fofl WAES e AFT A AS dAgsAl 2AEstar, g F-A1(220)9
WA wkx] geks Zslsity, olA®, ZAA RA(320a, 320b)E 2E FA(220)9F MLE(230)9] o] Aol=
BAgsty] wiioll, =g FA(220)eF MZAE(230) Alolo] wiX =] J= HNAH EAIF G FA(220)09F MZLEH

3
(230) Atole] ©atel ols AgsiAl Alojs A &7] wiEol EAst= s A= gAY §-o U S8 WA
& Qv =R, AR FA(220) 19 A A4S Fol7] wiiell, Wa A HFo] o 5aL ol we, oA

EA A AEHE F A o] 5 Ak,

hu

ET

3Aa A3(191), ==% AE B
Aeo] o, e wlEeke

T - EAIFH(200) o tiate] AT st

2o 713(210) foll & A=(270)0] A v}, FE AF(270)2 B HENFE(slit)(271a, 271h)E
3=

& AS©210)¢ A/RR(271a)= Al F-3t4& AS(191h) el thgaks Aol wxHa, AURF-(271h) = A2 F-
2 A5091D)0l ek Aol mfAE T,

AANE-(271a, 271b)= BW FH= 2 o, A FEE R 5 glen, a1 M ARle digste Al Faka
A=(191h) B A2 3 A5191D 9] 7PEAR R =FH 0] vk, olA#, ¥F A=(270)9] A5 7t
A E st A ARG SEHES FAFoRN, ZUX dre gFo] st e TPzt
AogAeR wAES stef, i goe] PR Y wAe] wids deks WwIder =A
Zhsdth. mE, dH RAIW(100)3 A EAIRH(200)0] @A He] HAEH = FE (27009 AR
(271a, 271b)= A1 F-3h4 AF(191h) 2 A2 F-34a AF101D 9} FHT

F-A1(320a, 320b) & - vl (Z=AISHA] 2Ee)o] &

o ol

i

o]
PR

b

ANE-(271a, 271b)°] £ AQZF(3)] A, S A kAL of 3uf ofstel Ao] upeA st

Xq7H%ﬂ~(2m 271b), 23l Al F3A A=F(191h) 2 A2 Fslax A5(1911)9 7Rl 98], Al F3ka
=(191h) 2 A2 B3lA AF(1911) 0] thLets e B Rogodow pRE £ 9t}

FTE ATQ0) A= 4 MFTHEARA G20l B Atk Y MFhe £4 WP 5 9l

o EAIRH100, 200)9) WPEE Welt= YR (polarizer) (EAA )7 Fulslo] glivl, ¥ AgAel F}
Fe Auwatn o)F & FAES AClEM(1zD)el tstel e Aol wigAsih. e, WAL F A

(100, 200) % o= shibe] wlRE welw wjxE F= i),

S BAIE(100) 7 A FEAIR(200) Abole]l 5o = AT 8 FAE oA 7T AH A

(39 A FAGHE A7Fe] gl oA 1 FFo]
o2 E wjaky o] Qul. wald Ao gl AbelolA QALS

WA BAEDES FFo] ¥ A5 ANF(271a, 271b)e} F3ha 45.1(191h 1911) 9] 7dArg el o&), 7t

A AT(191h, 191D9] M2 e wWgem wol i /gt wiks U e BRomRE A4 Y
J—«w vt Fael HE% 44
Zzte gl A gFo] AR T

T EAF(100, 200)9] ZTwHo| thste]
2 A \WPAE A Kt AekE o

o

o] FE AZ(270)9] HNRE(271a, 271b)9 7ted HES =
(pretilt)E 7FA2 7] oldd 4 k. wgAd A1 L A2 i
vl e FgddS JAA ")

B Ao ne 94

=

Al A A, AR el AR 3 F Aol FdE Aew dRsilAnt, A
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[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

SE 55 10-2059641

T An. TAFeR, AR FHe] drpE

=)
RS =
3k A= F4E ¢ da, s A5 3 e AT Byl @428 a5 Qv

N

¢

b AmalglRol, dold Aste] Qb Al HFa AF(191h) 2 A2 B AF91)E FE AF wA
H00) ] FE AT B 714 APFoRA, W71l i FuelA F AL, 270)e] EH
gotel £ o TES W] AW ARF3) AF BAF T AF191, 270)) HRel vhstel FHE
e g3l w0 Hn, 94 B Fi gEd we 9453)e Baehs wel Awsh et

2 ool the Axde] v, og A AL T EAR00, 200 Aol A AL §A57)
A325)E W EF F A3, HAANG25)E H4 FA(320a, 3200)9 BAo] BAT o= FYW
4 FA AR TE el diste] AWath,

9% 2AQDE e EANAE ol A A2, 1
Ao} e AelEA(12D)3 dAse] ga, 98 B HelgA17)} AAHe] glom, Al 297 &%
@9 F9 Bt Al 3k AF0Ie] AAse] g3, Az 297 24QDY FY WAL A2 o
AFA91) 2 A3 2917 £4Q)S) 9 Bl Ad=o] Qo

A

b

ad, v = 1e Farske], e Aol whE

12

A AWl Al 297 22 2 A2

£y

ith)

3
AL, AFH EA= A2 Feka AS019110) 9 A = A2 29 2AHQD O] FY Aol ddE o e
W, =9 @ak= A F471(Cstd) ok AZAE o] vt

ACIEA(121) 0 AlE & 257} A7FEH, ol dAHE Al =93 22 Qh) ek A2 =93 24QD)7F |9 2
Heh, oo wel dlolg A (17D Ar7kE dloly dek2 | 21 Al 293 Azt A2 =93 24l
= Fa, Al 34 A=(191h) 2 A2 34 AF(1911) ez Qyrdd, olul, Al ¥-3k4 AZ(191h) 2 A
2 F3la A5191D)el QI7FE dely dete] Ar)E 2k wEhA, Al A Fd7] L A2 9 Fd7) F
AE A Fdsitt. 1 5, AClEA(12D) &= AClE X Azt AkE AL, 7k AlClEA(123)¢] AlolE
2 A7) A7, Al 293 AFQh) 9 A2 =93 AQDE ° 22

ey, aed A2 Feah AF(191D) o= RE A3 293 24 Qo)E 3 A FH171(Cstd) = Adprt o] 5
ok ZEd, A2 A F17](CleD ] 4 AES stobxar, 7S FH171(Cstd)7F - AT, A2 HAF FH7]
(ClcD)e]l Fd ek 7 E47](Cstd) o] AA SFuhE Golxlmz A2 A4 F47](Clcl)e] T4 A2 Al
1 9 FH7](Clch) ] Td AR stolzit),

of W, % o4 %H7)(Clch, CleD)e] %4 AHe AR T vl T4 Uehle @ 34 Aske] et 24
o olsg AT Ao Ak AWM B4 Wk TAL AR AYIER AW Aol A v}
FAF AAFES a3 SwolAe] T4 At FAL AR )FE W T4 4G A HES B
oo} o] 4k HlolE|E MATro A Zu Aol FakE

EAE Aol s Al A4 FH7)d FAE G A2 A FA47 FHE AdS v2A §7] 95k,
A2 A FH7E olF= A2 FstA A=5191D dA &

(Cstd)ell A28 A3 293 224HQe)E EFsAAT, & 2wy v& 3 Ao m& 44 7
-, A2 A FAVIE B9 Ve dgAdel A" A3 =~ 2
2913 22HQh) R A2 2913 22HQD 9 22 Al EA(121)
A2 Faka A=191D0 ddE A2 @x, aga 29 Ve s 9 547
E3Fete= A3 291 AAE EFst, A2 A FH47]
of, A2 N FH7 T AU &5 t

of ea, A1 A FH7ek A2 A FA7] Atole] T AdE HEA d
U 3 Aol whE 4 FAl A A5, Al A FA47Ieh A2 A4 FH17)7F 747 AE gE o
o ddHe], A= g dHeoly Hts rhESs Fown, Al A FH7Iek A2 A FH7] Akl
Asks v=2A AAE = o, offldl, uE ol 7pA el ofste], Al A FHd7Ie A2 44 F
=

Atolo] T Ade vEA AQE -

[
oN
< b
=
o
o
il
R W
%
i)
-
32
ul
2
_|2i
[0 oX =
[N
Lo
N
= on

2
N
il
o !
_1

r

2
i
dr it

o 2

2
wW
mV)
X

o
2L oo L of o

T 38 Fasle], £ @yl gk AAde wE A TA FH AUF AY AT 7=
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

SE 551 10-2059641

(191, 3% A=(270)9 HAFQTHE ML e s dF19De ZAF(91), zElal g4 HA3(19
Dol A= & BaF Ao R (92)& o] Fo] ),

0 FA FAE A miEkE W g% AS(270)9] AR (27D 9 St A=5(191) 9 TRkl ol els
=71 992 55 £99(Da, Db, De, DDo= T2 F 3al, HFe] & g% (Da, Db, De, D)2 &%F
A=(270)0 AR(2TDE 7IEes A= dgidS olF & S

ol Aw3gl ulel o], FE AI(270)9 AMFE-(27DE HW FEE 2w, Ax FHES Hd F don, 4
AR(271)Y 7FF A (272)E WSetE A A2(191) 9 HEAEET BEEEH . 3E AZ270)9 4
AF271)9] FH2 oF 2um WA F 10md = ATt

s AFA9DS AARODE & AT ARG met A AAY we mgom Py
e, FE AF@0)9) AAREID £ wel thehe ¥E FAdAE BolA ek oA, i A
(19De] FAFel Y AATODIE BolA Ax FRe sh AFe AAYI Bk sa AT AAY
e dgsts FE AF210)9 Aol Fuch W,

s AF(19DY AAFODE sh AF9De) Mgy A4 B FA A Ao F o) olske] 717
o oA® o WAL F A, ARODE E& NG wA FAe] A Yo F ] o5 Ao wlAa}

o

4 A2(191)9] AARODE 32 Qoo g ZEe nAE wex] "o of =
(19D 9] 71 el mA =] Qe AA FAre] WAt 7oA BFes 24T & Qo

A7 dele] AR Ee AR E(

S

FA, 2 A A9 o 3ul olskel Aol waAsi.

4 AF(191) 9 Wk Ao (92)&= 7+ =Hd(Da, Db, De, D)2l F4 Fiol fIxsc}t. wo pFAHo=,
Z+ m=w|el(Da, Db, Dc, Dd)el 7[E2E ASE(Dx1, Dx2, Dx3)8tx AEE AFSR(Dyl, Dy2, Dy3)ste], Zzt =w
1(Da, Db, Dc, DAE oFF 7Mo & FJoz FE3S W, & AF(191) 9] BEF Ao R (92)= 7 &
(Da, Db, Dc, DA)S oFF 7Ne & J9 F 28] 2 HA(Dx2, Dy2)3te= 5 F-Ed v-gste ddol HA

o}

e

3 A=(19D)0 wlole AS erbstar, % AF(270)0] FE HAYS Arbste], F FAIF(100, 200) Alel
o] AHZ(R)el A7FE A, 28w, AAHF () A EAGDES 1 A7 $HEte], ¥5 A
(270)9] ANF(271) B 34 A=(19DY 7P Ao o3 =X dEo o3 A AF(191)Y A2 o
Weko 2 wWol ole spgAE st v ol e EAE o 12} Felo] FE dA=(270)9] HAN-
(271)9] b FES b Wy dig F s v]eoiAH, A A=Fe] s 712 G oA
A4 BEAEDEC] 71&oiH e WEe F o wako] "u. =, 2 =w|2d(Da, Db, Dc, D)ol A EAHEDE

> (M

il
(R}

v

o

[
4
N
©
Z
o
oz
ot
X
2
e
©
>
rlr
)
o
o
ro,
)
i

o
=
o
o

jw)
2
=
>
12
ol
Mo
=
w0
)
i
o
N
o
2
>
rlr
o
o
=)
=

W Aol(92)E 7 wHlle] B PRI oF Bapel weA) /¢
o ]

2 3 %
o A AL YA, o A

38 94T & Ak

W oAl e 9y ®A FAS A, A4 Fee ARt 5 AT BYW Aoz AYSRAAT, 4
g A4 AT i AT BF AT F A% skl I4B & Ak FARCE, A4 el AR
EBa A%l P49 ¢ A3, B AT ¥ FE AT wF 948 FE

2
=
>
o
il
=
s
<
2
tlo
=
ic)
%
ic)
[
>
o

o

Ao QP EAF R, ® 6 B wwel thE 3 AAde] fE oF mA A ArvE mAw

WA & 45 Fastd, stk d5019D) 9 B Ao (92a)F kA HAF(19D) 9 FA =] A= AfFolrt. o]
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[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

HRol A Mg
U o w4 EA A

W5 (180q) o ANE =
(191)9] R = 63**0}71 Aate], AR BF9(180g) o] obd F7F ¢l HAus HEsla, HEH A

8 S sl

ARs 84
olxH, shi
wel el A,
A, Z=ele]

Fo me oA Bo| EA

ggow, =
2o},

E(82)& A

B ok
2 gee 3§44

R, B
#el ujel A,
A, =9

] Lt]rE' Eﬂ/\]]

o
o
)
=2
of
ol

s}
3

04

‘ i‘>
o 4‘*
NS
o

50
+

m°"
4
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coof N
ki
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o
B2 1o fo

offl
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~
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A

© 79 EAG wiel ol

=191, &%

Dol @74 5o

-

3} A=(191) 9]

A=, s

7} =0 (Da,
TSRS w
ol YAt

A o] 7(9

wape] R

P

AZ(191) ¢

S 1= =]
AP T

AZ(270) 9

A a1shH NE
3fa @%(191M A1 W Ao F(922)F olFE LEEYE 3 XE,L(191) olgloll $1A 3= A

=
5 _lpn

»—

©

o L

>
ofN

o

0,

>
=i
i)
B
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t
s
i
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o
R
_0|L
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ol
N
i)
4
30 o

A(270) 9] )
S MA@ oAt A EA
NI B AZA9DS AAddl I3 BAHE A GHL Aol el a, Db, Do, M) OE T
9 5 Qa, Bl & gee o

AAR-ODE s AF(19D 9 7PEAElE we A AL d

SE S5 10-2059641

omx = geol AR B4e gl ol
DA B B WA AT BFE 2402 AolA, weld, ol
= 4 2] BiAe Aol npe

3 AF(191)9] W Ao]H(92a)E A AF(19D)o] A H
H

AT 5, 2 9ol B AS(0DE ATkl A4S 4 o e, s A
d oo

st ASF(191) 9 wEF Ao R (92a)E A AF(191)e]  FAH ]
F Aol (92a) & o] F & EEEE g A5(191) ool H4A %% ¥
IS HFsk] AT 5 Jdok. Y, A AF(19D) Y B=

< AR Fa, A B35 (180q)Y FAE tEA ﬁé*éo}f’%, E

,_.
=
fo .
2
p—
o,
oot
\/ —

=)
2

4 2 o
o
i)
¥
%o,
fr
12
o
M
Y
1o
i
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N
o
Y
it

o M
N
=
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e
f
>
>
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A7 A A= 718 g9e FE A(270)9] AN} rEFRE 34A A
AAR-2TDE EeAa e A A5 91>4 A7NE(91), aﬁ 34 A(19
e
[e]

% A=(270)9 Xq7H—r(271)E 7] Mz dds olE + 2

=%

g BYgom FAF
B = 34 43191
NF-(91)7F ZFAA

FN
lo

2
Mz o WEFe R Wol gl yPdAte]zt vhids vl e B
oA Folx Svk. oA, spa A=(19D A U= A

sha d=e] AZARIE dvk. kA Ag = 3o AR AAldeks Ee, sk A=(191)¢] @
=
[<)

ARE-271) 9k A5 TP

@m- A=(19D)9 W Ao)F-(92)= 7+ =w|l(Da, Db, De, DA T F-&ol g}, Ho} FAHO=R,
1

Db, Dc, D)9 7t=e} ARE 4bsiste]l, 2k EwQl(Da, Db, Dc, DA)& oFF 79 & YYo=

, B H=(

& FEl

191)9] ®3F Alo]F(92)= 7+ Eu|91(Da, Db, De, DA)S o} 7o & 949 F 28 2
U-s3ts Gl X g},

5
)l W Al F(92)F 7 =#1(Da, Db, De, DA)elA HA EAH(31)EC] 7&olx+= W&

2)& A A=(19D)d FAdH
e Aol (92)% 7}
4 Sko H}



[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

o BT AT WAste], g Ao Bt A%l wE €xAn o ¥4 F4 Ash £ Fag A
e AT F A

B ANde whe g mA AR A4S, AA Felel ARt 3% Aol F4E Aew AWasAw,
% A AFR s S 3 AT F A% sl 4" 4 Atk AR, AA g Ay
g A3 #4d9 & 9la, e A% R FE AT 2y 948 FE

ey, =8 9 % 98 Faste], 9 BAGDIF AAAE RS 27) wigsis gl st A
w8 A9 ol ol ola) THEE AFFAE ol gd A BAEo APAE 2AEF i H4L wAR
EYol, ® 9% ¥ wye] Axde] mE A4 A Aol A4 Eael WAl wjd BEe vehls A

LA AL B9 FHo| g3 =3 wWkS(polymerization)o] 93] A3EE wEA (monomer) 9o W=
(prepolymer)(330)E 44 =& 7 F FAI(100, 200) Akelol F=H e}, uf, A=A (330)= AA
ST olyEr, T EAIF(100, 20000 FAAH AT wIFH(EASA] &) 2E S . WAFF
=] Q]

7

| =]
(330)+= A9l T Fol s FF vks T At
o3 Al 2 A2 F3& Hd5(191h, 19106 dlole AS A7bsta A EAI2(200)9] 3% F5(270)9
S FSke Akt 7 FEAIRH(100, 200) Aele] HAFF (3ol H7IGES ATt W, AT (3)9] oA
FABDES 1 A7 sk, 38 d=(270)9 AriR(271) B skA "A=(191) 9 7 Al ofgk =
Hx] deof o3 A4 AF(191) 9] A= vh& wao s ol gle 7P| 7F vhtes ] o] FiRoZHE 4
2 FEe] % W=(270)9 EAE(271) 9] 7bedl Fws Febe Wk o= FasiAl vlgoiAH, A7 A
A AFe] el 718 gl A ExH(31)E0] V2ol Re HES F ul Pke] At

<& 3= WAl W=l (reactive mesogen)d

K oxl ol

oot

ol Tistel, ® 98 FmE WP ® 9(0E FuaW, A71% 44 AF9 B 99e oFE i A
51008 AR D AN A B4 FFAEL, D01 Ha AFAD S A A
FAe oA Ak wE, AV A4 AT /RG4S o FE FF AFe] AR ARG P
Aol o Abe] BEA302a, 302b)E FF AF(270)9) AARD ) AFALSE A 542 o] FA A,

olxd, A7 A A= 7IE dds olF= s A5(19D ] AR B s A=(191)] AR,

i wE A=l AARCTDel o8 AdEs ZRA Fre] wE A BEFAr 137 A, A

Ago] M2 tht W] HAgHes s o R 222 widH A s, 23F il W2 7 AL

s el WE g W] "

upebd, HEHom A WFAB04) = = 9(b)ell AR wpep o], 3ha AS(19D) 9] M2 v WEor ¥
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