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E 2% BAHQ A-Eeo]E W C-Zeo| =S o] fal, & 19 T2E /Xt 914 taBdo)e] ST EAE (iso-

contrast) =¥ (contour)E YEFHE = ot}

=32 HAstE A-SHU0)E 9 C-ZH o ES o] &3, = 19 728 M= I HaEd ol S-ZEHGRE 25
o] 5 YRz mdo|th

T4 R EH o] e AAde] whE 4 tlaEyol o dEeltt

E5E TAAJA-SUOIE B C-Z U] EE o] &3z, = 49 72 B 80um 78] EgobAH ol E AE 2 9 2 (TAC)
g 7HA = A "ol & :Ea}@é ol E Ueh i E%O]ﬂr.

=62 HAstE A-SHo)E 2 C-Z o EE o] &3k, = 49 72 ¥ 80um A9 EjolAE o] E AE 2 9 2 (TAC)
oho Jhx)E At AZg oo B QEF/}&E ZFolE UrEMt w=doltt,

E 72 TRAAA-SHUCE 2 C-ZH o EE o] &3k, = 49 72 B 40um A9 EjobAE o] E AE 2 9 2 (TAC)
S 7 A v aE Yol & ;’EE}&—E FolE YEh = =leltt

& AAsE A-Zeo|E U C-F oS ol gal, & 49 T2 % 40um 0] EZolAH o] E A E RS A(TAC)
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F o, thgFst AA g AZo(LCD) BEE ¥ B A5 50| NA tlaZg o] Alokzts g4 7] 7] $]8}o] A<t

o} gttt 44 #g(VA)(Vertically-aligned) 94 t]2=Zd o] = b2 Aozt 7HA &= AA f=Edo]2] A3 o o]
o A gR(VA) 9 gaEdole o5 A 2 9 2wk o] 85 Ero|t) ol Ak AVEA] go T,
N FAES 74 weko 2 vy o, A4 shHo] YEdTh &2 ﬁ%“ﬂ ol7txEH, A BAEL 4= Wheko & ujgk
= ar, WA sk o] el EH/\E]‘: W wFE (TN)(Twisted Nematic) 94 tj2=Z# o]} vlusld, 2] wjg(VA) o
A gaZdoles 9 22 FEYUAE O E §H° $5 9 HJojd Aozt E4S Ry FEr), ey, 72 slgH(VA) A
tjEg o] gA] A Hol(color shift)] #A] =& F2& /\]C’]Cﬂ o] TAES 7HA =, o] A2 H 2 Alofzto A WA E =
ob-Abef(dark-state) 3 T4 (light leakage)dl] 7|23 A0 2 ZEHAEE 7} AA7|E R"JO] Hrh A Hoz, o
ot TAHES RS 2oz ad 4 9l

ey, F 71sd ot R E] A5

e By BHo i fAZyolE 93 4 E/}}ﬂ(optical compensator)E A Fsl= Aoz, F 7=l
7FA A Qe Asd vkep 22 TAIEES FEAY, HolE A 5 e F BV E AT Flelt).

Ak ow H It A ARG 7]l A g o 3 2ZgolE A gaZgoe] A 2 F sje] A7 (polarizers) S
xgrated, HF7 52 A4 taEde] Ao oW Aol 242 Al Tt dubA o R HFT| = Y HESt] A%

H Zg-vd &52(PVA)(Poly-vinyl Alcohol) Zoﬂ ol3te] WA E =Y, HEZE9 o2 S EgofAH o E me;
2 ~(TAQ)(triacetate cellulose) B 5©] At} EolAHolE AER O ~(TAC) ¥ U2 F/F9 HAHE 9351y

g 4 qlc).

Aed ‘ﬂ}s’Jr go EXHE U g8 EHES dASH] Yote], B iy e AP WS 4] nawo g JjEAo R
25 A-EH0lE 9 C-ZH ol EE X835l 3 RAAVIE AT A-Zd ol Ex A A33(450nm)ol F 4 sh= 5L
450nm % 550nm4 ol A o] FAA $4AH(in-plane retardation) RO=(n - n)#d = t}S 8k 19 #AES w53
=3

[43+2 1]

0.644<R0O(450)/R0O(550)<1

o vk, 343 U50nm)el A4 sk C-Felo] B thy 5514 29

o
L
et
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)|
ot
i

(584 2]
1<Rth(450)/Rth(550)<1.35

o] 7] 4] Rth(450) ¥ Rth(550)-2 Z+Z} 450nm % 550nme] 37 A 9] C-Z g o] Eo| t&}e] Rth=[[n +ny]/2—nz]*d 9]
okl e)atel kel @EOIIL, A7, ny 0y, B, A7 x-F, - D - F %@Q%QEEHQO%WMEQ
379l 2AEES el 3, di= C-Zajol 2 9] F/2 vpepdr),

4 8 3H(650nm)ol 24 8HE A-Z) 0] £9] 450nm 2 550nme] 5ol Ao FAA 9L Thg ok 38 wE A,

314 3]

—

1<R0O(650)/R0O(550)<1.36

o vol7h, A A#(650nm)el A A 3E C-Zelo| 2 The S5H4 49 B E B @),
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[4=3}2] 4]

0.874<Rth(650)/Rth(550)<1

Rth(650) % Rth(550)2 22} 650nm B 550nme] #H7go A o] C-E o] Eof thalo] A4ke Rth ghEe]th

A 3%(450nm) 2 A A 33(650nm) E5ol dlste] A8t 423 FH, 450nm, 550nm, % 650nme] S0l A 9] & 43}

f A-Feo 29 FAA AL £84 1 R 5544 32 WS stelok 519, 450nm, 550nm, L 650nm] 35 A ]
4 35he C-Helo| =9 Rih S 514 2 % 584 45 WEstolof Ak Ho] ols)d Aok,

AEE sk 2o B4 U e BA5S 9] flstel, 1 4
WG AFS, oA FeoEEE AP WSS nEsonA Ao Sageh B AFUS0nm A
el o] 44 Felol = vhg 7514 5 % 591 62 WESE 914AE JHAln)

-910.5<R0(450)-5.5*Rth(450)<-690.5,

o] 7] 4] RO(450)2 450nme] 373 A 9] o] E# o] E 9 3 A (in-plane) ¢4 YEM 32, Rth(450)2 450nm<]
bl A o] o] Eellol Eoll iate] Rth=[[n+n 1/2-n,]xd o] F=8k4 el efate] Aqbd ghelar, 93714, n, n, B n,

=27 x-F, y-F, oo e BAERAY oA Zelo 20 329l BAEES UEhlliL, di o4 Sejol=

o

2257k A A Y650nm)el teke] FAE Ak, 2 A5 ol 44 FelolEel e e 784 7 %L 814 82

-295.241<R0(650)-2.51*Rth(650)<-206.537

o] 714 RO(650) 650nme] 3}l A 2] o] 414 Zelo] B fdA /g2 el aL, Rth(650) 650nme] 3}l A 2]
o4 Ed o] E9] Rth ¢S LERAT

A (450nm) 2 A A =F(650nm) 7ol tisted A8 23 =W, 450nm, 550nm, R 650nme] vHF5 ol A ] 3 3t
ol FellolEe] f1 Ak 8k 5 WA A 85 vEFeto]of ks A o] ofslE Aol

21, EelobAH|o] £ ME R 2 2(TAC) 2] W3 % shutel] H7bs] 80um 719 Eejobielo] & Mg R e o st
9 e WY1 el FoEE 9 oy Selol =8 Aati 9y UEe o7k 34 (U50nm) th skl

A5the, 450nm o TPgel el A A sE o 44 Belol el B §AAE The FoHA 9 B S9h4 109] #AE
wHs]of STk 21 WA s v,

»

-1914<R0(450)-7.56+Rth(450)<-1311.7
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(58 10]
51.17<R0O(450)+ 0.12%Rth(450)<93.07

A G(650nm)el thakel A A, he £ 119 S84 128 WE3H A4S 7HAE o414 Belol =7} Hae
B4 59 e,

-143.988<R0(650)-1.34*Rth(650)<-68.14

A 3F(450nm) 2 A A F(650nm) ol tiste] H A 87t e =W, 450nm, 550nm, 2 650nme] 3Hg-Eol A o] 43}
H o] XA Z o) E Q] fAatE 48] 9 U A| 8k 125 RkSslo]of stk o] o]sfE Aot}

Tkl Egolx ]Eﬂ O]E AZZQA(TAC) U W5 F shuhdll F-715 & 80um F71¢] EjolAlH o E A &2 2 ~(TAC)
uk 3} o)A =o| A5 AZE A-ZYo]E W C-ZY o] EE o] &3 vt (single-sided) B4 +Z & ¥ 35
= 44 1’4&%3]0]7]- % *“%(450nm)°ﬂ HA st vhd, 450nm 2 550nme] 3ol A o] A slE A-ZH ol EQ] A
A= of e 428k 138 w3t AS WA}

[<=3t2] 13]

0.5<R0O(450)/R0O(550)<1.198

g velrt, C-Zelol Eo] $14 3k the £oH4 142 RS,
(%34 14]

1.125<Rth(450)/Rth(550)<1.583

gkl 2487} 4 A 2(650nm)el A 4B ATHE, 650nm @ 550nme] 504 0] HAshn A-Zeo=e) JAA 94
A7} e S8h4) 159 PAE WG,

13
Sf

[

1>
—
1

]

n

1.03<R0O(650)/R0O(550)<1.468

[84] 16]

n

0.72<Rth(650)/Rth(550)<0.995

A 3(450nm) 2 A A 33(650nm) E5Foll kel A 317F =3 =W, 450nm, 550nm, 2 650nme] S0l A o] 43}
H A-ZYolE YAakat= 423814 13 YA —’Ffi}*—l 158 Wslo]of gt XJJ/P, HH3e C-Zd o] E2 450nm,
550nm, % 650nme] o A9 Rth 52 Tha 78H2] 14 2 782 168 whE3tof of ghth= Ho] o]sd Aot}

3 S(A-ZHolE/C-ZYolE Y o]AA] Zgo]E)S AU ME(450nm, 550n m, 2 650nm)
o] Fo| HAstP o =M, A BE Aofztoll A d-AE F FEFol ArPoEHN, Y U2 ZEGAET} 0401111:}
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F7)5(110, 120) 2 44 v 2Z 0] (100) At el 7l
2EZ T7HA71ET], o714 A-ZY o] EY ’*%% Td
Zwj gt = 1o ZAE AA o)A, AP 2
A—-é—i‘ﬂ 015(180) 2 C-ZYolE(140)E A Yslas o E v = Eﬂ o] E(compensation plate)”} ¥3+5 X
AP AHo R B AR = A-EHolE H C-Fd ol EE H433(550nm) 2] -ﬂrﬂoﬂ HA gty =, 1 o]f&= <
FQto] ZAlsgol v v17tkel7] wfitol ok,

1710

_4

= A E# o)A =2 13(LCDBench Ver 5.3 ¥ Mathematica Ver 6.0)S AF-&3to] 5442 A-ZHolE, &, o=
o], 73.5ume FAE 714 = =B A A (norbornene resin)®] B Z A, JSR Alel] o]ste] A Z% = o 2= (Arton)
I e A-ZHolE 2 C-ZolEEA, 6.73ume FAE 7R = PLCA o] 3 utg}v| B & (optical parameters)< Al
#}93\‘:}. I A37} & 19 BAET Al EEo]AE & 1o BAIE F2E 7HA = A g 2Ed0](10) el A 3 E 3
714 A7 g2aFd o] A(100)9] 2 3t4 o 9 (pixel region)< L‘” 712l =15 (a=89°; ®=45°, 135°, 225°,
315° old], o714 ax= A tyAZg o] THAARE =45 AA o °EZ(tilt angle)S IJrE}lﬂ , 0% Ul el ZwHd
of| Al o] a7 azimuth angle)S YEFATHE Hal®t) A4 t]~Z o] A(100)L th& Wp“qﬂ%WWM
(andmmmVMOWgﬂ*iﬂﬂ]q:ﬂﬁﬂoi.q%—ﬁﬂa}ﬂJﬂﬁﬁﬂ%)ﬁ@Qia]]AZiﬂi%Qﬂ
Ul ZH(EE TE 9] ErdERE el A, 2F Bl eHd ol A o] €EZte] 90%ETF of e, 4-=wH]] oF A E] &
oFy F AlokZtS THA = o AHIE 18 H Ol 2EGAE RAH(FH A G TS @es] BE Bl giste] a=90°= A
Agto| oste] H A3 =, =, Fd T ¢lo] A 9(single domain)¢} SUEA oz R HAsE Tt A v ~Z o]
A(100)¢] 1A= 5=4 e(ne no) ® N4 taE# o] o AA FA ¥l sidst=tl, 4714 ne ® now 747} H]
A4} #F 4 & (extraordinary refractive index) 2 AAF &4 & (ordinary refractive index)S YEFITH #3347 E(110,
120)-2> Sumitomo 3}8} 3| Alel| 9Jsle] AP A o2 AakH SQR52E A=, =, HF7]1(110)9] 452 90°0]aL

F71(120)9] S5 0° o], (PVA)Y] F7A1= 20ume]th.

5

=

3

S
T o

[¥ 1]
EAFO C-ZYH0|E Rth( A )/Rth(550)
450nm 1
550nm 1
650nm 1
SAMOl AAZH0/E RO( A )/RO(550)
450nm 1
550nm 1
650nm 1
o] 714 ROA) &= 38 A oA o] A-Zd o] EQ] 3] ﬁﬂﬂﬂhnphmﬂemnmmm)ﬁ,h&ﬂwhd%*+ﬂm , Rth(v)
= 34 Aol C-Z4) 1Eoﬂ thate] Rth=[[n +n 1/2-n,]*d o] g=8p2 ] oJsto] Arba ghEolaL, 714, n, n, &
n = 47 x-F, y-F, 9 2-F g FHERAY C-ZHolEY 334U FHEES YL, dE C-ZFH ) ES 7/
£ bt

1 %9, $-8]+ Poincare sphere W
7‘_;-‘]_7

Y3} shehi g5
o

A48kt 1

S o
H =
L
e

°ol&
J\:‘JL’_

sfo] A4 ahel C-F

#lo| E(F7 6.73um) R A-Z
ol FAIH=w, 1714 RO 2 Rth(d) & A& vke} F2

20 = (7 73.50m) ]
BRI EE
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(¥ 2]

X XM3tE -2 0lE 2HE Rth( A )/Rth(550)
450nm 1.161470588
550nm 1
650nm 0.924382353
Z&SE A-ZEH0IE RO( A )/RO(550)
450nm 0.822368421
550nm 1
650nm 1.187894737

Ae vle} 22 44 A-ZdolE 4 C—*‘:‘Eﬂ ] g o] &dte, 19 FERE A= I g aEYgoly -

so—contrast) &5 (contour) & YEIH= THo|Y, & 32 A v} go] H4sle A-ZHolE ¥ C-

lm
_rg
[
lm

SR B el mHelt BAAEe

o o W orfr

o +xE 7= A8 H=E ﬂﬂOH T

111 AEE(0, 90, 180, 270%=0l M o) W&zt oS

550nm)ell oA Rt H A st 7] witoll, 455 0] WEFZE Qo A vt sks Wl & S23E 70

Yol = Abdere] % o] AR 1, o] Aol ZEFAEES thH 221.01977}%1 Z}iﬂﬂv}. U o7}, =

BE FAY ol A(dE 501, 609 HollA), T2l 7ol o3 =9 dizha WA e %
3 WE0-180% M) T 422 WEH(90-270% A i)l v ste] & *@ Avh= S o Ak o] of tjxA

, C-Zdlo|E= 455 9] W3z; ool A vhehghs W 609 5231 7 0141 9 %%é%

Tt AN e, ek FE E‘riEE 509 27374 A A5k "7%1%‘ T At o yolrh, & 3¢l =AlE
| © s ol A (A& 0% 60=2] HellAl), H A3t A-FHolE L C-&
fa lAH F AT BE WY F wAR Ad Ao R sdsits

O o2 il rp k
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1o =AIE X2 7HA = A g aZg o) 7F A3 (450nm) el thate] H A stevhd, 450nm 2 550nme] 4ol A
A-ZHolES] YA A= the 78] 18 whEeth= A8 HAsgiT

1o i
N
o
L)
)

0.644<R0(450)/R0O(550)<1
o vk, A A sk C-Felo| £ o] SIAHE the 7814 29] B RE A,
1<Rth(450)/Rth(550)<1.35

1714 Rth(450) % Rth(550) 2+ 450nm 3L 550nme] gl A o] C-Z & o] el thsto] Rth=[[n, +n 1/2-n,]*d 2|
kel ofste] ddatd ghselal, 94714, n, ny, R, = A x-F, y-F, R z2-F T %Z‘égi*ﬁl C-&dlolE9]
3A 2dES5S YL, d= C-Fdol B 7 & YERiT

H
2
H
>
i
4

N

I
N
X

NG o) A~ Z 7 o7} A M (650nm)oll thate] HAsHthE, 650nm 2 550nme] 374l A
S A ohg 8] 38 wHEETE S Y 714_}%‘4

1<R0O(650)/R0O(550)<1.36
o vol7}, 2 A2 650nm)e] A A C-Eelol B b 4544 40] BAE HEAT,
0.874<Rth(650)/Rth(550)<1

Rth(650) ¥ Rth(550) Z}ZF 650nm 2 550nme] 37go| A e C-Z# ol Ed thste] A4kE Rth ksl
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A (450nm) 2 A A =F(650nm) 7ol tisted A8} 23 =W, 450nm, 550nm, R 650nme] vF5 ol A ] 3 3t
" A-Ze ol B9 A 913 2904 1 3 42944 3& whshefof 8k, 450nm, 550nm, B 650nme] 335l A1 <]
HA 3k C-Felol =] Rth #h52 54 2 2 544 45 whFsfofof vt Hlo] ojsld Aol

T 45 Eoaygo) g AAde) npE A gaZe ol g olt) A tAaZgo]l(20) T 19 EAE A gas
dol(10)8} AA2 o7 w3, x| zhzbe] AFR7|5(110, 120)0] B35 F o 24 EgolAHolE AE 2 9 ~(TAC) %
5(112, 11208 1 £33, o] EJolAlH o] E AZ 2 0 ~(TAC) HE& /EZA 02 A-Z# 0] E(130) ¥ C-ZH o E
(140)9) 17 8l vy x| @t Aol Aolsitt. o AAe A=, EFolAE o] E AZZ 0 ~(TAC) H(112)& C-Z# o] E
(140) 2 HF7)(110) Alolel vix| & a1, E]olAHo|E AE 2 9 ~(TAC) TH(122)& A-Z¢|o|E(120) 2 A%47](130)
Atolo] v x| F T}t EgjolAEo] E ME R Q A~(TAC) BE(112, 122)0] 3+ £7F9] C-Zdlo|Egta 2 5 9laL, o]
EglolAH ol E AEZ Q9 ~(TAC) B AHA 7} 91732 & I (phase retardation effect) & 7}4] 7] W&o, A+ &2l o
gk o] BhE o] 7o 1= a2l sfedof gt}

% 4ol mAE A oA, vk EgjolAH o] E A& 2 9 ~(TAC) 2o 80um? F4E 7FAtHE, -2 thg 3 3¢ =
Al vk} o] Poincare sphere W & o] &8to] A 3he C-Z o] ECF7 4.93im) R A-Ed o] E(F7] 51.9um) <]
Aot A HES 2480t

[E& 3]
Z & 3tE C-Z2H0IE ==& Rth( A )/Rth(550)
450nm 1.291764706
550nm 1
650nm 0.860882353
ZH3E A-Z0IE RO( A\ ) /R0O(550)
450nm 0.842105263
550nm 1
650nm 1.205263158

¥ 3914 &atA ey i vhel 7o), A A3 (450nm)ol tiete] A sdAcha, ¢4 H RO(450)/R0O(550)°] 0.842
ol A-Z Yol E 9 9JAFA} #] Rth(450)/Rth(550)¢] 1.292¢1 C-Z & o] E7} 80um 5712 Eg|olAH o E AEZ Q0
(TAC) & ¥ glsl= A t=Zd o200l wal H Ao »A; 528 ATkt A 3(650nm)oll tlste] 24 sleohd,
$1732F H] RO(650)/R0(550)¢] 1.205¢1 A-Z# o] E B 9]/} ¥] Rth(650)/Rth(550)°] 0.861%1 C-Ed# | E7} 80um +
7o) EglotAlH| o] E AEZ O ~(TAC) 9& X33t N4 v~ o] (20) tial] 349 B 528 A& gt}

-~

= 5w AEE vheh 28 TAAR A-SE0lE B C-F o] EE o83k, = 49 7% B 80um T 9] EjolAH ol =
AERLA(TAC) B 7 A4 dageole] 5-FEGAE FRE e mvlojth & 62 o] whetel 44

| vpeh do] HAskd A-Z ol E 5 C-Feo|EE o] 838k, & 49] X 5l 80um /9] EFjopAH|E AER e~
(TAC) BH& 7M1= A4 = ole] §-FERAE 508 el delth & 5 5 & 6ol A€ nhef o], =
,SRAA A-EHOIE B C-FH 0] ES o83 A taE ol @A
14 8hel A-EEOlE B C-2 0| E5 o] 83 A4 taEeol= 510.9119]

L5 % k6ol mAE AA oA, 7l EgolAH o] E AE = 0 ~(TAC) 9o 40um®] F7 &5 7H o, $-2+= v
3% 3l Z=AlEl vkel Zo], Poincare sphere W& ©]8-8ko] 243kl C-& @ ol E(F7 4.93um) L A-Z @] EF
51.9um)¢] Fst vetvH 55 24kl

[¥ 4]
EEEENS-ENEEEEE | Rth(A)/Rth(550)
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450nm 1.210294118

550nm 1

650nm 0.899411765
ZHSE A-Z0IE RO( A )/RO(550)

450nm 0.826315789

550nm 1

650nm 1.194736842

3 4ol A et A YERY ol vket o], A3 (450nm) el digte] H A stE T, 917 H] RO(450)/R0(550)©] 0.826
o] A-Z¢lo]E 2 $4ka} H] Rth(450)/Rth(550)0] 1.21¢1 C-Z# o] E7} 40um F7¢] EgjolAHolE AZ 2 ¢ ~
(TAC) ¥h& x3tsl= A4 t=Fd o200 wal H Ao BAf 528 AlFstct. 4 4 3(650nm)ll tlste] 24 s}#l i,
172k 1] RO(650)/RO(550)¢] 1.195¢1 A-E#o]E 2 974} ] Rth(650)/Rth(550)¢] 0.9%1 C-E# o] E7} 40um +7
o] EgolAlH | E AERQ ~(TAC) ¥h& st A4 t=Fd o200 el H Ao B 525 A&t

=7 ded v 22 BAA A-ZHolE 2 C-ZY 0| EE o] &3, = 49 & E 40um T2 Eg oA H ol E
A E 2 QA (TAC) B 7HA = o ﬂé—‘é—fl olo] -LEYXAE FFoE YE = EU%OID}. T 82 ol whehe] Ay
% vhe} QOl HAslE A-ZHolE W C-FH O EE o] &3, £ 49 72 % 40um F79] EFolAHo|E AZZ 0~
(TAC) B& 7HA = 44 f=Ed ol 9 %—%Ea‘ri ;'EO% el EHo|th = 7 9 & 8o =A|H upe} o] =
% 7 @7} 60%=o]aL, W7t o] 45 A F, FAAN A-ZYo|E E C-ZH o EE o] &3 Ay t2=Z#o)le @A
189.11¢] FEH2EE 7FA&=d| Htsto], A4 ste A-ZHo]E W C-ZHoEE o] &3 A t]2=E# o]+ 505.2289]
ZEHXREEZ MHYE RS & Sk

2
o

W] b AAeo] w94 o) 2Zdole] wHEeltt,

= B T 9o EAlE A T AZY o] (30)= & 19 =4
H aA ﬂieﬂlOl(lO)g} AFdHo=z EO‘?‘&tﬂ, 4] T e o] A E4
12

JEE(150)5°] MEA o= H37]=(110,
o EATE Al A, o] 44 Zelo] E(150)
Zelol 25 YA 0% B gl s

¢ 1

L-g = Al Ed o)l T2 1W(LCDBench Ver 5.3 ® Mathematica Ver 6.0)& AF831o] o] 44 ZHolE, &, dF 59,

EgolAEHo|E AE 2 ~(TAC) 7|#HE 4 L A& (modifying and stretching) e 24 A = F7 86.8ume| 4
7 78 o)A A Z# o) Eo W3t F Iebv] Bl E(optical parameters)S AASFF T 1 A7t 7 50 A AT A E# o]
AE 99 EANE F2E 7= A4 t2E80](30) ol A FaE A=, o714 HAA vl = o] A(100)9] 7} gha
4 A (pixel region)< Y] 719 E=HQE(a=89°; ®=45°, 135°, 225°, 315°)2 &g dt}t AF7]5(110, 120)& Sumitomo
3}8} 3| AL ofsle] A o= ALkE SQ852E MY, =, HF7(110)9] S5 90°0]az, |F71(12009] &5

%2 0° o|H, F5F(PVA)2] F7& 20ume] t}.

[¥ 5]
EAXO 0|AY ZY0IE RO( A ) /R0O(550) Rth( A )/Rth(550)
450nm 128.464 0.931034483
550nm 135.408 1
650nm 140.616 1

171 RO = 3 A ol M o] A-Zefo] E9] 37 9]°d2H(in-plane retardation) =, [n -n ]*d& YERHIL, Rth(A)
= 3 ?\01]’\194 C-=dlolE9l thate] Rth=[[n+n 1/2-n, ]*d °] 528240l e}sto] ALte %}%O]i’, 714, n, n,, %
n v 247 x-%, y-F, 9 z2-5 W] FHERAM C-ZHolEQ 3x4Y FAEES UL, d= C-Zg o] E2 T/

2 vhehuict,

N
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1 $-°, 8] & Poincare sphere WS o] §3sto] A ste o4 Ze o] E(FA 86.8um) 2] F3} st HES 275t
Atk 1 A= F 6ol FAE =, o714 RO 2 Rth(\) £ 49 vhel SUsHA Goj )
[Z 6]

AN 0lAM ZY0IE RO( \.)/RO(550) Rth( A )/Rth(550)

450nm 152.0302 0.656896552

550nm 135.408 1

650nm 128.3251 1.116551724
=102 A vheh 22 B4R ol FHUCIES o] 838k, £ 99 F2E VM= A HaSdole] oI Ers
E(iso—contrast) ZFol(contour) & YEH = EHolt ¥ 112 dEy vhe} Zo] H A3t o] 4l ZH O EE o] &3}
=, 299 =z 7%1” NG Yol S-ZEH2E FFAE Y& RHolg, AP oz T o] A4
EﬂﬂolEt l~%*%‘JE}(SSOnm)Oﬂ el nt 2 4 5hx 7] wliEoll, 455 2] WEkz; oo A vl S wl 2 FHE Zdo(dE &

D)= A 3 Ao AN, o] Aol EEFHAEE A 206.0257HA 7HAAZIth B tolr), & 100] A

A

Ed vle} o] BE FAY A A (dE 5], 602 YoM, T 71&ol o3 Ao thzhA koM o] F AR 4
3 B 0-180% A &) =& 4% B3 (90-270% ﬁL)oﬂ Hjsto] AR Atk AS & 5 vt oj9 gy oz HdeEd
A g} o] A EHOIELE 4559 WEkz ol A vlEksks u] 6029 3 7t 0ol A 9] F TS AR Al

o, wehx] REDAEE 598527714 AAA 27N + Atk

$2 o vk F45E uhs gol FAFUS0nm)el tHekel HAshel o414 Eelol =l FeA shevlel ol WS
A5t

A4 308 ol 44 Zelol =] 94 B 154 5 0 o4 62 wEw),

i

82.38<R0O(450)+ 0.41*Rth(450)<107.35
-910.5<R0(450)-5.5*Rth(450)<-690.5

o] 7] 4] RO(450)-2 450nme] 373 A1 2] o] E# o] E 9 3 A (in-plane) ¥4+ YEM 32, Rth(450)2 450nm<]
spel A 2] o] Zelol Eoll tigte] Rth=[[n+n 1/2-n,1xd o] s=8t4el] o] ate] Aqbe grolar, 1714, n, n,, R n,

= 747 x-F, y-F, W z-F B 2HERZA Y o4 EUolE 3xd 2HEES UE L, dE ol EHolE
2287} 2 43 (650nm)el tate] A ATIY, H A5 o] 44 Felo|Ee] S1dAtE Thg 59H4 7 3 94 82

180.872<R0O(650)+ 0.975+Rth(650)<206.681
-295.241<R0(650)-2.51*Rth(650)<-206.537

o] 714 RO(650)< 650nme] 3}l A 2] o] 414 Zelo] B fdA 9722 el aL, Rth(650) 650nme] 3}l A 2]
o4 Ed o] E9] Rth & e

% A% (450nm) 5 4 4 (650nm) =70 tieke] 2457} 5 5|9, 450nm, 550nm, 5 650nme] shA-Eel A o] 245
o] 44 Zelol =9 b 9H4 5 1A EH4 88 wEstolof ghuhi Hol olale Aol ),

T 128 By o) b AA g wE A ) A2 0](40)2 YERTE & 120 EAIE A vl A2Z o] (40)E & 9l
TAE A g aZe o] (30)9F A A A zi oy, WA Zhzbe] HP7)5(110, 120)0] HEZO0 2 A, 48 So] Ego}

_10_
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A el o] E *“%EOJ\(TAC) WE(112, 122)8 1 £38ta2, A4 o) AaZg o] Al(100) 2 AF7](120) Ale]¢] o] XA =4
O] E(150)7F A A H Atk 2ol HukS 7k, A A vl 2 Z 2 0](40)7} &t o] A ZHo|EE o] 83 dd-= Bt

-

Z(single-sided compensation structure)E 2 &1ttt Aol F9] str},

$-d = Al Ed ol 21 (LCDBench Ver 5.3 @ Mathematica Ver 6.0)& AF83F] BA4F4 ¢l 100um TS 7HA =
V‘]H Ze ol Ed gt FeA genEES AL 1 AT 3 7o EAIET Al oA & 120 EAIE TR
£ 7HA = A4 Y 2Ed0](40) ol FaAE A=, o714 AA vl o] A(100)9] 7+ 34 o A (pixel region)
Lﬂ Mol =v 1 E(a=89°; ®=45°, 135°, 225°, 315°)= ¥ Ht}. HHF7]E(110, 120)2 Sumitomo 3} 3] Afel] 2] 5]
FaA oz Akd SQ8525 A st =, AF7(110)9] F+52 90°0] 1L, H371(120)9 FF52 0° o)W, F5%
(PVA)¢] 7= 20ume] t}.

[ 7]
EAXO 0lAH ZY0IE RO( A )/R0O(550) Rth( A )/Rth(550)
450nm 173.3998422 0.993
550nm 167. 1 1.000
650nm 164.5710 1.018

1714 RO 3= 37 A ol A 2] A-Z o] E2] 37| 91/¢2k(in-plane retardation) %, [n -n ]#dE “FEH]aL, Rth(\)
= MW-OJ C-Z@olEel tigted Rth=[[n+n 1/2-n,J*d o =82l ejate] b grselar, 9714, n, ny, R

n, & 47 x-F, y-F, L 2-F e FHERA Y C-F0|EY 33 FHEES vehla, dE C-E 0154 Sl
4&%@
71 %of, §-8] = Poincare sphere WS o] &3to] A3ty o] Fd o] E(F7] 100um)e] 33t sefv|HES 243t
k. 71 Az F 8ol EAH =, 6714 ROM) 2 Rth() & A& vlel HAaA] Aol
[¥ 8]
zI8stE 0l d Ed0IE RO(A )/RO(550) Rth( A )/Rth(550)
450nm 220.3 0.690
550nm 167.1 1.000
650nm 149.2 1.393

T 132 =¥ vhef & TA < o)A FH 0 EE o] 8ok, & 129 X E VA= A HaEd ol T-2EHS
E(iso- Contrast) Fol(contour) & YEM = EWoltl & 14+ A&H vk} 7“’] HA st oA =
=, B 129 %5 7 e A taZE ol T-ZEHAE FFo & YEll & E‘ﬂo]‘:}. APA o=z 4220 ol
ZHolEE= }—?*“Ja‘(%Onm)oﬂ e A o F A 5hE] 7] v, 4559 Wk QoA viekskES w 2 S2(E A4 e(dE =
600l M= dd e 3 o] AL, o]Fo] ZEHAEE WA 184.0827H4] FHAA ]2’1 ol dxAoR A
A3} o] A A EHo]E 45%9] ek dol| A vlEkeke u] 6029 FFE 7} QoA 9] F TS AEREE A
gdom, wel ZEZAES 496.3037H4 AAsHA S7HAZA S ot

719, 94 T 2 E ol 7k 3 A F(450nm)el thate] A A AT, 450nm o el 18] H A 3h o] 44 Felo =9 3
AA SRS the o4 9 W SekA 109 WA W of Bk A2 BB

-1914<R0(450)-7.56+Rth(450)<-1311.7

51.17<R0O(450)+ 0.12%Rth(450)<93.07

_11_




TNE3F 10-2006-0043110

=

A A4 (650nm)el thato] A sk, o5 8k 11 %
B 59 e

r'El
AN
_O|L
rr

A= o] 44 Eello|E7k Aol

157.5<R0O(650)+ 0.576+Rth(650)<200.7

-143.988<R0(650)-1.34#Rth(650)<-68.14

A 2(450nm) 2 2 A FH(650nm) LFo tlate] 2487} 425 5 W, 450nm, 550nm, 2 650nme] F4 50l A o] A4 5
g o4 ZejoEe] 9t oA 9 UlA ok 128 W stelof shrb Aol ol o).

T 15 & iy 4 T2 A A dlo] i a1y t2aZdo](50)5 EA gt & 150 =AIE Ay tf2Zd0](50)E = 49

EAE Y HaEd o] (2009 A A A O?L A, @A A-Z# ol EVE A ] ~EF o] A(100) 2 C-Z# ] E(140)
of mjzlH = 40] U= Bolt}, & 150 =AH vpel o], #3371 E(110, 1200 /HE A 02 80um FAY HeFO0 7
A, dE £, EglolAHolE AEZ QA (TAC) HE(112, 122)S X g3, o] EglolAE 1E AZZQ 2 (TAC) 7
S 47 C-Fe ol E(140) B A7 ti2=Ed o] A(100)el 13 ate] mixH ). v dAletAl = olAH | E AEEQ
22(TAC) BH(112)2 H37](130) 2 A7 t2=Fd o] A(100) Ateldl x| Hrt, A-Z# o] EV} C—M o] 2=Ede] A(100)
2 C-Z# o] E(140) Atololl v == Ao = ZA|F o] QIAIRH A-F 0] E(130)  C-Z# ol E(140)9] A= A= n}

T, —

HozM, A-ZdolE(130)7} C-Zd ol E(140) 2 EgjolAH o E AEZQ /\(TAC) 1H(112) Afelol v x]=E 4= &0l
Tttt AA t2Z e o] (50)= A-ZH o E 9 C-ZH o] EE o] &3l dd-5 B4 ZF(single-sided
compensation structure)E A & skt}= ol 2]k}

L8 = A EHY ol T2 1W(LCDBench Ver 5.3 ¥ Mathematica Ver 6.0)& Al&3lo] B4 A-ZHo|E, = o=
=9, 80um?] FAE 7HA = =B A =X (norbornene resin)®] O &2 A, JSR Alol] 2]5}o] A 2% = ol 2% (Arton) 3}

2o A-ZHolE U C-ZYol|ERZA, 6.73ume] FAE 7}A & PLCY =] 37 ge}n]) el E(optical parameters)S A4k
“5‘}0314 I A7 & 9ol =AET Al EYe]AS T 159 BAIH FZRE VX = A g a2Z90l(50) Aol I E A=
|, 714 A vl ~Zg o] A(100)9] 2z 3t A 9 (pixel region)S U] 7 ¢] Ew el E(a=89°; &=45°, 135°, 225°, 315°)

2 29, #37)E5(110, 120)2 Sumitomo 3F8F 3 ALl o] sle] Abel A o 2 AAlE SQR52E A s, =, HG )
(110)¢] &5 90°0]az, AF71(120)9] F5E 0° o], F55(PVA)Y 571+ 20ume] t.
[E 9]
S&AOl C-Z2dI0IE zAFE Rth( A )/Rth(550)
450nm 0.99985
550nm 1.00000
650nm 1.00008
SAXQ A-EYI0IE RO(A.)/RO(550)
450nm 0.999
550nm 1.000
650nm 1.008
71 3o, 28] Poincare sphere B & o] &35lo] HAsH C-ZHoE D A-ZHo|EY 33 geu g 5L AA 5
th 1 A 3 1000 A E =, o714 RO 2 Rth()) = A& vtet 5 } g eth.
[¥ 10]
X XM3tE -2 0lE zH5E Rth( A )/Rth(550)
450nm 1.304
550nm 1.000
650nm 0.847

_12_
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ZHSE A-Z0IE RO( A.)/RO(550)

450nm 0.842

550nm 1.000

650nm 1.242

T 162 A=d vhef 22 TA0 A-ZHolE B C-FH o EE o] &3, & 159 732E 7+ 94 t =& ol

S -ZEZAE(jso-contrast) &% o1(cont0ur)a Uelhl= Edolt}. =& 172 As 4 vhe} Zo] HA3d A-ZgoE 4
C-ZHYolEE O] s, & 159 F2E 7HA & A taEYole -ZEHAE ZF o & YEd= EHelth & 16
2w 1794 & 5 A= vpe) o], %"”40] A-ZHolE 9 C-ZH o EE o] &3t A4 t2=Tdole A 1829 2
Ea}i‘ii 7]-Z]‘/}, HAsE A-ZHolE 4 C-ZH o EE AlE3t Ay yaFg ol 4559 W3zt ool A] vl

w 6059 S23E ZF 004 9] 4499 FEHAES 7}{114.

WA = 150 EAEH RS VIR = AOF g aZd o) 7F S (450nm)ol ete] F A 3F "tk 450nm 2 550nme] I}
oA o] HAstd A-Z@ ol EL A YA v 73] 138 wEsthe A s 2

0.5<R0O(450)/R0O(550)<1.198
o vobrh, C-Elo 9] e the F314 148 W@
1.125<Rth(450)/Rth(550)<1.583

W, % 159 SATE g 6] 2E o]k A 4 F(650nm)e) A A= s f Tk, 650nm % 550nme] wHgEol A1 o] A 45}
A-Eelo|=9] FAA 4R} the $514 159 #AE BEATHE 22 WA

1.03<RO(650)/R0O(550)<1.468
O volrt, C-ZdlolEe] At thd 7812 169] #A1 5 wHE3h)
0.72<Rth(650)/Rth(550)<0.995
%d M 3F(450nm) 2 A A 3F(650nm) Bl thale] = 1o mAlE F2E M= A Y aZg o) 7t 4 g,
450nm, 550nm, % 650nme] g5l A H A3} A-ZHo|E9 W% A $1d A= 8k 13 2 4732 165 RHE3t
4 14 % 1

oF 3}, 450nm, 550nm, % 650nme] G504 9] H A slE C-Zd o] E9 Rth #tE2 5%
slofof gtz Hol o]sd Aot}

B npgd AN o] aste] AR E o) theke 48 wi Wskrl A ool AaA = Ho] AHsarn, olel g
W e RS B oune) Sl WEE vheh 2 B W) /A AS oA Tk 4 olaalob
sach

g o] E)E AAME(450nm, 550nm, 650nm)el o

2ol A A FE F B EA-Selo|B/C-Zelo] B W o] 4 =
HagozM, o A ZEdaEst g,

she] AAsg o mA, F-AE] G FFo] Ae] BE Aokl A
(57) BTo) 0
AT 1.

AR T AZ o] golA,

_13_
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7] NG v aFee] Ao oW el 244zt AlEE F o] BT E(polarizer) B

H & " (protective film)9] W= Z2+S /A o &2 hAstaL, A7) F 7he HF7E 2L A7) AA t) ~Z o] A Alo]d
AgH = A-ZdolE B C-ZH o EE E§shH,

g7 A-Zd o] EQ] 94 A (retardation) = th 78H4 & WHSEar,
0.644<R0(450)/R0O(550)<1,

&7 C-ZH ol ES YAt thg 34 & whsh,
1<Rth(450)/Rth(550)<1.35,

1714 RO(450) ® RO(550)-% 747t 450nm B 550nme] 2ol A o] A-Zello]=2] 517 1(m plane) ?&aE e
L, Rth(450) % Rth(550) 242t 450nm 3 550nme] s}l 4] €] C-E# o] 2ol thate] Rth=[[n +n 1/2-n,]*d ] 5

7}
Stajol] osto] Adbd grEolaL, 9714, n, n, R on, = 42 x5, y-F, H 2-F TF9 %Z* EHJ C-&delES 3

A 2HEES YL, de= C-FH ol ES FAE UEil= A& O 7 &= A faE ol

JN'

Jm %
o,

3T% 2.

A1l glo] A,

47 A-Eo B0 APAE BhE L WEh,
1<RO(650)/R0O(550)<1.36,

47 C-ZAol £ A The 284S W,

0.874<Rth(650)/Rth(550)<1,

o] 714 RO(650) @ RO(550)2 Z+2} 650nm & 550nme] 3}ge A e A-Zd o) E I AA YAAE e 32, Rth(650)
2 Rth(550)2 Z+2F 650nm 2 550nme] 3o o] C-Zd o] Eo thale] AXE RthtEQ AS EX o= 3= AA U
2=Zd ol

A7 3.

A1l oA,

71—71— Ei‘:’]'o =4 EZ

shaL, A7) A-EHo)E = 7] C-FdlolE 9 I g £ vd ¢35(PVA)(Poly- Vinyl
Alcohol) 5 ARl xﬂ%ﬂ% 71 €] 80um F71o] EgfolAH ol E AE & 2 ~(TAC)(triacetate cellulose) #H& o EE
sk,
&71 A-Zd o] E9] 91744} Bl (retardation ratio) RO(450)/R0O(550)2 0.8420] i1, 7] C-Z# o] E <] £} H] Rth

(450)/Rth(550)2 1.292¢1 A& EA 02 = A tjaZd o],

AT 4.

A 13l e A,

_14_
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39 SagoR Fdn, ) A-FAOIE £ 7] C-FAIE L AT T2 W0 FTSEVA) 3 Aol AT
= 7)) 8oum FAle] EFobAlHo|E AR 0 s v o Eain,

A7) A-ZH o] E 9] 94} H] RO(650)/RO(550)& 1.2050] 31, A7) C-Z# o] E 9 YA}t H] Rth(650)/Rth(550)&
0.861%1 A& 5402 sz HA tJaFYol.

A3 5.

A 18kl 9lof A,

27 nEo s BAea, 7] A-SeolE

7}7) = AAE Ee2) vl dAE(PVA) T Abololl Ale =
= 709l 40um T 9] ELjobAE ol E AER e A v v 238}

7] A-Z o] o] §14) 1] RO(50)/RO(B50)L 0.826013L, A7) C-Zao] =] 9143} 1] Rth(450)/Rth(550)& 1.21
%E“XO-Q—EO]-L‘ oﬂ24 q/\ Eﬂ ]

3T 6.

A1l 3de] A,

Z}zt B3t o 2 HAElaL, A7) A-ZYolE = A C-ZgolE H e £ vjd 4H(PVA) F Aol A& 5
= F 719 40um F72] EjolAHolE AEZ Q9 ~ S 1] E9}el,

71 A-Z# ol E Q] 97} H] RO(650)/RO(550)2 1.1950]aL, A7) C-Zdl o] E 2] $4+A} B] Rth(650)/Rth(550)-2 0.9
EA4oz gt Ay yaFgol.

A3 7.

Al 18l Lo A,

7 2Zdol= F A4 M (observer) Aol Y=, F7] A-ZH ol Ex 7] C-Z# o ERY Z7] FAW ol ¢
AsEAY, 2Rkl A& EF o= = A fgaZdo],

A3 8.

A 78l 2l oA,

1 47] C-ZH ol E ¢dl= v WA &El o] E(compensation plate)&

3T 09.
oN7g tj=E g olo glojA,
N T ~Z g o] AL

471 4 Hz=EH ol Ao o Aol A4z AlEd e H3vlE

_15_
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A7) NS MBS D A7) A T aBelo] A Abolo] A A o2 AFEE A-Belo]E % C-Felo| 2 Eesn,
47 A-Eello £ 0] SR thg F8HA & WSS,

1<RO(650)/R0O(550)<1.36,

47 C-AOl £ A The £ S W,

0.874<Rth(650)/Rth(550)<1,

¢ 7]/ RO(650) 2 RO(550)& 717} 650nm 2 550nme] 574o) A 9] A-Z o] E¢] 24 A (in-plane) $133+2 eh)
31, Rth(650) % Rth(550)2 77k 650nm % 550nme] 344l A ) C-E o] o] thake] Rth=[[n+n 1/2-n,]*d ] 5

7}
stajoll oste] dqbd ghsolal, 71M, ng, ny, Hn, = A x-F, y-F, R 2-F W - ERA Y C-EFFE 3
A 2H 5SS e AL -2l Ee FAE Y= As SR sk A taE ol

4T% 10.

A9F el A A,

371 A-Edl o] E EE 7] C-FdolE Y AR @ B3] Atolol AlE = 5 7l 80um Tl ERjolAH o E AEw
Q2w o] e,

7] A-Z# o] E9] 9443} 1] RO(450)/R0O(550)& 0.8420] a1, 437] C-Z el o] E 9] 9144 H] Rth(450)/Rth(550)-
120291 A& B0 sk 4 H & el

7% 11

A9Fel Ao A,

A7 A-ZH0lE B 7] C-ZdolE H A4S AF7| Alolol Al F-= = 7 719 80um 7|2 EjolAH ol E AE2
Qe o Xgsiy,

A7) A-ZH o] E 9] 94} H] RO(650)/RO(550)& 1.2050] 31, 7] C-Z# ol E 9 YA} H] Rth(650)/Rth(550)&
0.86121 &4% ER o2 3= AA faFHol.

AT 12,
A9l 1A,

E 7] C-BelolE W Qg e By Abelo] AlFHE F el d0um T EelolE ol =

A7) A-Z o] E o] 914k} H] RO(450)/RO(550)2 0.8260] 12, A7) C-Z o] E €] 942} H] Rth(450)/Rth(550)< 1.21
A AE 5RO 3= A T gl
7% 13

_16_
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A9Fel Ao A,

747k 247) A-FH0lE B 7] C-ZolE B S AR Aol AlFE = F AN 40pm FA ) EglolAEl o] E
WERO 2 U ] Lo,

7] A-Z# ol E Q] 924} H] RO(650)/RO(550)2 1.1950]aL, A7) C-Zdgl o] E 2] $J4A} H] Rth(650)/Rth(550)-2 0.9
S 5 o= st dA taEdol].

AT 14.

A 9gte] lofA,

A7) A g aZd ol F AW (observer) AW Y51, 7] A-ZHOlEE 7] C-EHolEXRT 7] FA4H ¢
SAHAY, LWl A& 50 R sk A taE Yol

AT 15.

A 147l 1o1A,

J7] M gaZE ol 47 A-Zd o E 2 Y] C-F ol E 9d & & BA &9 o] E(compensation plate)E X3}
fv‘}Xl e AL EHOR s A gaZdol.
AT 16.

914 v 2= el o] glof 1,
o4 o] 2% elo] A
7] A4 v 2Bl el Wl ol 27 AFE F NS WY E 2

A7 F e HFTIE 2 AT A taEE o] A Alelof JE A o2 AlF = 7o o] A4 Z o] E(biaxial plates)

82.38<R0O(450)+ 0.41*Rth(450)<107.35,
-910.5<R0(450)-5.5*Rth(450)<-690.5,

o] 7] 4 RO(450)2 450nme] s}l A 2] A7) o]4al A Z#| o] E2] 3 Al(in-plane) $42= WYERH AL, Rth(450)

1500me] ol €] 37] o414 Eellol =l thahel Rih=[ [n+n,1/2-n J=d €] 43440 olshe] AA-E grelL, o] 7]
Mongng, Wn e 47t x-F, v, W oo o] 2ABRA) 4] o414 ZelolEe] 334l BAEES ehT
di= A7) o)A ZelolEe] TS UehlE A SA0w s g taZdol.

AT 17.

A 168+l Qo A,

_17_
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650nme] ol A1 9] 4] o414 Felol =] At The £ E,
180.872<R0O(650)+ 0.975+Rth(650)<206.681,

-295.241<R0(650)-2.51*Rth(650)<-206.537 HtHe= AL EAH 07 3= AA t]~Zg o],

373 18.
oN7g tj=E g ol glojA],

g HaZeol] A

7] 4 B elo] o) vl Aol 247 AlFE T A BAYE U
37) 5 71 WY15 D 4] g v aEelo] A Afolo] ARA O AFHE F A9 o4 FelolEES EF e

47 o144 BAOIES P e FANEL wE L,
180.872<R0O(650)+ 0.975+Rth(650)<206.681,
-295.241<R0(650)-2.51*Rth(650)<-206.537,

o] 7] 4 RO(650)S 650nme] 4ol A o] A7) o] A4 =g o] E¢] 347 (in—plane) ¢S LFERY 1L, Rth(650)L
650nme] gl A 2] A7) o] 4l iﬂﬂolEoﬂ o) 3o Rth=[ ngl/2-n,]xd 9] G28pA o] o]} ?i’d’?l gholar, o1 7]

A ng ng, R Hz = 4% x-F, y-F, R z-F W] FHEEA ] Y] oA FHIES A =HEES UEh L,
d+= ’%71 ol SelolEe] FAE YEll= AS SR k= A Hasel.
AT% 19.

o1 T 2 E e o] 91014,

o4 t] = E e o] 4;

A7) A B Eelo] Ae] v Aol 247 AlFH Al D A2 WA S

A7) AL BYT) D A7) g T Eelo] A Afolo] AFH = o] 44 BelolE %

71 AL \HF7) R 7] oAl o] E Alo] Bl A
= 719 80um #7119 EgjopAlg o] E *ﬂnleigi o= 8 7 3}3)

Wg,

>
N
2
[\
R=)
o
N

=)
o
N
&
o

T 22Z o] A Alolel| A 07 AT

47 o141 BAOIES APAE B FHES UH

-1914<R0(450)-7.56+Rth(450)<-1311.7,

51.17<RO(450)+ 0.12+Rth(450)<93.07,

_18_



o] 714 RO(450)2 450nm®] 3-7gel| A ] 7] o4l &
450nme] 3pgol| A o] 7] o4l Z# o] Ee tjste
A,n, ng, Bn, = A2 x-F, y-F, H2-F
di= 47] ol4l g ZelolEe] FAE YEl= A &
T3 20.

A 19%}el] LoiA,

650nme] 2ol A o] 7]

157.5<R0O(650)+ 0.576+Rth(650)<200.7,

o4 Belol o AR e 7

TNE3F 10-2006-0043110

Z# o] E9 3d A(in-plane) $1°4*& WER 3L, Rth(450)
Rt =[In+n,1/2-n,J+d o] 584 23} ?i’?lﬂ #holaL, of7]

F2AERA G A7) oldd EYelES] 3 2HEES UEaL
o' ok A gxEeel

S} Al

=
- =

-143.988<R0O(650)-1.34*Rth(650)<-68.14Z W3},
o] 714 RO(650)& 650nme] F-4ol| A o] A7) o] A4 Zg ol Ee] A 94+E YEb 32, Rth(650)2 650nme] 34
Aol 7] o] 4l EEelES Rth #hS UYE = A& 502 af= A4 t=Edol.

7% 21
oN7g tj=E g ol glojA],

o4 ] ~E e o] A

871 B yaFol Ao o ol 244z Alg e Al

€

71 A1 |G R A7) A tad o] A Afolof AlgE

=.
=

2 A2 HF7]

ol ZE o E;

47 AL AY7) D 7] 014 FeloE Abol W g7] Alz BY) W g7] g v aBdle] A Abolo] A o2 A F
= % 719 80um FAC) ESfobAo)E AER O~ HES TG,

7] oA BelolEe] AE e £ EL BEta

157.5<R0O(650)+ 0.576+Rth(650)<200.7,

-143.988<R0O(650)-1.34*Rth(650)<-68.14,

o 7]/ RO(650) 650nme] 3ol A &f 7] o] A A Zdle]l E¢] &4 Al(in-plane) $1°42+E YERH L, Rth(650)2
650nme] 3ol A1 9] 4] o414 Zeol el vlste] Rth=[[n+n, 1/2-n, Jsd o 5-3t4j] ol5e] QAabel gho] i, o] 7]
A ngng, 20, = 247 xoF, y-F, D 2-% 0] 2AF A 7] ol 44 BelolEe] 33 BAFES vhehy L,
di= 37 o] 44 Belol 9] TS UEhE A2 5HoR shis o4 ) aEeel.

379 22,

oN7g tj=E g olo glojA],
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%71 710 E Vﬂ HolE AEr e vs 3 A7) A4 gaseoe] A Atold 7fE Aoz Aey = A-FoE B

47 A-Edol 29 A The FoHA & B e AL,
0.5<R0(450)/R0(550)<1.198,

7] C-Zelo| £ o] SRR the 782

o
l-'Ij
JpN
o
20
H

1.125<Rth(450)/Rth(550)<1.583,

o] 7] 4 RO(450) % RO(550) Z+2¢ 450nm ! 550nme] el A o] A-Z# o] E Q] ¥ (in—plane) ?17dAHE HHERY
1, Rth(450) % Rth(550)< 7t7} 450nm % 550nme] o] 4 ] C-Eeo] Eol] tfate] Rth=[[n+n 1/2-n,]*d ©] &

AN siel A Al A1, 0 S, A xS,y R oS 4 EHEZAS] CFeloll 3
HHFAEEES R, d C-Eelol2e] FAS JEIE A8 5902 G o9 oA Bl

3T 23.

A 228l glo1A,

A7) A-Zelol 9] 9RHE thg £84 2 wEaaL,
1.03<R0O(650)/R0O(550)<1.468,

7] C-Belol B9 94t the 84 S M,
0.72<Rth(650)/Rth(550)<0.995,

Al(in-plane) $174*& YEMY

&17]4 RO(650) 2 RO(550)< 2k} 650nm 2 550nme] shako] 4 ¢] A-Zefo] Ee] 84
o] Q4tE RthatS YEE AL

31, RUB(650) 2 Rih(550) 712} 650nm 2 550nme) o 419] - elo] =) 1)
Qo s A taZdol.

AT 24.

NA ) A~ Z g oo Qo] A,

N Haddol] A

7] A aZyo] Ao oW Aol Zhzh AT T e AP E;

7] % S BHINE R 7] g o] A Aol A H O AFHE T /)9l 80um FAL] EfobaEolE 4

292 E 9

o o

871 he] ERjopAlEo|E AEr e s vhs B Y] A HaEeo] Al Abolo pE Ao AlEE = A-FEolE |
C-EtolEE x3stH,

_20_
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W7 A-Zelol 9] 9t thg £84 2 wEeaL,
1.03<R0O(650)/R0O(550)<1.468,
A7) C-Belol 28] 94t the 84 S M,
0.72<Rth(650)/Rth(550)<0.995,

o] 7] 4] RO(650) 2 RO(550)2 Z+7} 650nm ) 550nme] 3pgol Ao A-Z# ol E9 3 Al(in-plane) 9 42E e
3L, Rth(650) % Rth(550)& 742 650nm 2 550nme] 3Hgef A ¢ C-E e o] Eeol tf3lo] Rth=[[n + n,1/2-n,]+d o 4=

spaye] olshe] AALE @Bl T, 91714, ny ny, B, E A2 x-F, y-F, % 2-F W] FHEEAY C-Eeo =) 3
A9 FABES Vel a, dE C-Falol 29 FAE Hehit A8 5408 st oy fxFdol.

T8 25.

=elo] Ao o ol 24zt Alg s = T he] AR S TEkE A Ha

B T2Z Yo (LCD) A ¥ 7] AA tjx
s 1 A}7](optical compensator)el] 1] A,

Zelol o] Aopate G 9% %
47 MBIE F St NS 8 7] g o aZeo] Ae] A Abolo] S Al LI L

7] RYINE F O ke ulS L 47] A =B elo] Ao B Aele] 9131

= A2 =5 Bl
BAA7]= QIRbe] Setor BEe = Q= Fe] B U] sl dsto] HAstd AS 5= b= Fs w7

—

3T 26.

A 253l oA,

Al BEe A-FH ol Eom, A2 Rt C-FHolEQ & 5H 02 sl ¥ B

A3 27.
A 258 9l A,

F71 A-ZE0lE B A7) C-FdolEx A, A4, 5 5 3gel] tsto] HAste ASs 5P

ol
-

= 333t B,

T3 28.
A 258 2l A,

71 AL BoE R A7) A2 B o]d SEolESS AS SRR o= Fe B,

AT% 29.

A 2880l lof A,

=

7] ol BelolEEe AAY, A%, D %G tete] AAsE AL 5AOR sh Yo wA).

_21_
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A3 30.
A 258 2l A,

9=} &3 (phase retardation effect)S 71X a2, 47| AJ7E T 5] WE L A7) #l1 B39 Alolo) 91X %= A3

Houd
A4 I AT, 37 BRINE F OE shbel WS D A7) Alz wE e Aolo] AR HE A4 nERS o Pt
A BH o s B nl.

AT 31.
A 308+l 9hof A,
A7) Al REe EgolA|E o] E ASZ o A o] 3,

A7) A2 BE e o] Al Zlo]|EolH,

T3 32.
A 308 Ao A,

71 ol EElel B A, A, B gl diate] H Ak AE SR

oft
-

= e B

T3 33.
A 308 hefA,

A7) Al REe EgolAH o E AZE R 9 A o],

1

371 A2 Raeke C-FH ol Egt 3 A5 5= A-Fd ol EolH,
EgolAg o] E A &2 QA o] i,

EgolAHolE A2 ¢ A ukel AL E o2 3t 333 BA].

AT 34.

A 33%l 1ofA,

7 A2 Bk g, A Bl w3 tiate] HAHstE AS 5o sk #e BHAH.

=

_22_
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