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S BAAEE(1200% Al 2 @8 BAAEE(130)0] A= AS 5w .

%, B o0 mzhdae] Aokt 54 @A77 A Al 2 BRI FIE(110) Aol Al 1
B WEE120)9 A 2 F8h HADE(130)S AT ofu), Al 1 Y3 WAAHE(120)S AL ¢ S
O|E(+C plate) FAStaL, Al 2 H3 WAWE(130)S FAEH A Seo|E(+A plate) & FAH=

oz g},

(e} =
S 54

olo] we} 9F(dark) ArEjelA thzhbeke] Mot thH)H](contrast ratio)E FAAZA F ATt

53], B o] A 1 AAde A=

x A=
Ak YA e B ARTozA Az L g RS AL Qe A4S SHow wth,

<, An(450nm) < An(550mnm) < An(650nm)] FEAF EAAS Zte X EHE C ZYlE9 ¥AEH A ZHoE
5 ¥gste B 2y Al 1 AAdel] whE AARAIGA(100)= 25 TEY Fst BAAAES ¥3ste A%
A AR mlE A, w2 A wAEHE AR polrt Rolx A "ok, wlgba | izt AlokztoAe] Ao
(color shift)7} ZAast= AS & 5 ).

T 8a ¥ = 8hE B ool A 1 AA o] wtE A FA AR 9l
C ZH°E 9 ¥AER A ZHolEE dYslr] 93 Zdolt}, &, = 8a ¥
3| =

E 3 IAEE A SeolEd e =dES dysty] 93 =rlo

A BEE FEH ol weh AFA R 2540 ® vy, F5UFe] SdES O 9 e 2dE
7] zpolell whel EAEE B UIAEEE Y, A5 0], FgFHo] U A dF4, 24A B 254

2 2iET, FEUde] 2dE0] 1 9o W] SEEEG = 4% ¥AHE, 35U =FdEe] 1 9
FEo As 49 dAsEE SR

oyt 4zt BE2 xyz FFANA 2+ W] FAER XES ¢ rh. A E 59, I DFo] xy ¥W
of EAFT & A, xF E yEF2 A dEY FUWES guisiy, xF, vH 2 zFol| wEt 47 nx
ny ¥ nz9 #FdE(refractive index)S 7FAth

oluf, Re(®+& Rin)& HWWE A A(EE WA 9430 @& onstH, Rthe FAMGES 982
= FANEY A s oEst. T3, Nze 254 A ZEY 254 (biaxiality) AEE UERE A
TE onjst, o9 313 gt
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
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T34 1
Re =(nx - ny)-d
Rth = ((nx + ny)/2 - nz) - d

Nz

(Rth / Re) + 0.5

olwf, di= &9 FAES yeEkuiy.

x =y < nzQ W, EAEE C FeolEt kv, W AR FAYG 2UE st B FAE ol &3
of TS SR GRS AT 5 ek,
C

nx > ny = nz<d o, EAEH A ZeolEe} g, wgd ¥ 7 ZHE A9k FE FAE ol&ste] W 9

A2 BRin)e Aol = v,

=, A S EE yF 4P 2dE0y) T 2F B 2dEMmn)e] HZ =

vE & 2dEhy) R 25 U] 24850 vE AS SAoR I xF WE 2dEMm0 vF ¥

Fo Z2dEy) ¥ 5 WP 24E (nz)EE‘r AW ZAEE A EHelEela, xF WS FHEMmx)O] vH
H

X,
o%
ofk
lo
s
o
_>,L
=
=~}
—t+
Z
o
)
lo
(e}
o
£
2 =
0%
:\9
-|-'
2k
iy
oy
5
O
O
O
s
tlo
AL
i
ik
al|

FAEB C ZYolE ¥ IAEB A ZYo)Ex F2 ANZFE22YHA Z%(Cyclo-0lefin-Polymer; COP)ZEo|L}
ZE7tR o] E(polycarbonate) 25, UV A3d 3 = T A425, | 2=EUW(polystyrene) A,
Zgldgddd g e o] E(polyethyleneterephthalate) S A8 4 ).

ojwf, ¥ e Al 1 4 M]oﬂ*i«t— Rth = -105nm ~ -125nm(Nz — c0)Ql EXEJH C ZYo]EE AFE3EH, Rin
= 142mm ~ 162nm(Nz = 1£0.05)¢1 EAEH A ZHOIESE AMEet= 3 SHoR gt} o, 7] dAA
e AlEd ol H ?i% Aol A dAgsld 4 A 1, Al 2 AFHS TS FALLEY] IS ¥
Az e} E}i HeE 5 ok

7N, ¥ el AgHE RE BFY 44D ge Fol WEHAL 9% 9F Fom s 2749
A8 44 5 ek

EE, B ouge] Al 1 ANl s Az L g 2SN s GRS s £ ¢ B
dolE W EAEN A Felo|EE 3 nAUE o AGHE AL SO dvh

to

ojmje] ZAE|H ¢ ZHolES EA 548 HA(450nm), HA(550nm) E A A (650nm) o] A E 0.84+0.03,
1.0 2 1.0740.039 v]&< 714 4 9},

A

w3k EIAEH A ZSYolEe BAF E4S HM(450nm), HA(550nm) 2 HA(650nm)e] AR 0.8440.03,
1.0 2 1.0740.039 v]&<L 714 4 9},

olelg Fot 2L sHAE B we] A 1 AAde] utE TAEH ¢ ZHolE B EAE
H&?}‘ﬂ]/ﬂ,} Xﬂ 1 ] 2 J:]S'E}—_\Iji—o] Z}Iﬂ/\éol WHX]% /\‘]j.]
o] 2 mo}7td F(Poincare sphere) X AS A3}

ox

3} gol e wde] FotA 54 JSetHon gNsy] S8 B gele] wsk T EDE o] §F

i}
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

0K
=
Jim
ol

10-2016-0105153

A, E=29WE (Jones vector)w WA vEhd £ glow, FY dwrAQl FEAFS xIs=dE of
Gk 29F o] Aoy ~EAXL WS (Stokes parameter)E AHE-SHTE.
#5142

So:<|Ex|2>+<|Ey|2>

S, =<|E,|*=-<|E, |*>

S, =2|E || E,|<cos(d,-$,)>

Sz —2|E | E,|<sin(d.-, >

- = L So= SIS S e
olw, =T & AZEAS YeRH, o] v W Alojollz e 1T o] BEAo] Agsted, T4 ¢

Aol A g,

rﬁ

ARF) A S, S D S We) W] §o8 Ui FAstE e s, s, D s, APl Tge] 554 3¢

AZ7F 7 HET.

=)

784 3

2 2 2
sy ts;+sy=1

AL 34 FolA WAE 18 T AN, (51, %, s)E AWHRR = FER o Fold T w

Gt 5 om g

olg, wopstel ol ARA 9o BE FES APl eI BIPEe o8E o WP, FEPE de
9 WY UlgAT. Telm, Hubye BE Fe o8E vl WPl gigHn, dare BE ¥e d& v

gl oi-s-Hrt.

T 9% % 9%

s

AnFZEANA dole] e AFT olo thetE Wekrty WEE YehlE E=do|t),

&= 9a ¥ = 9bE Fxehd, W vple] FFo] weizte] wola eh Z=r) xQ B Wgel dis = e

[}
7tz 9 E pel =7 (latitude angle)& 2x°]aL 19| 7)o oyo|n A AT
(eos(2TIeos(2x). sin(2THeos(2x). =sin(2x¥ Dot} o] o] Byl glow 7|4 el 3ol

AAM Rl kel Qlow WAIA oIt mekTtel - 9o dAAES AR Ausks dWF dHE
it

wgh, do] Fudgh mjAS b wjo] HF FEje] WsE v|Eshe fryEke] £=% Y (unitary matrix) H
SF7Hel T+ oA HWsto R ST 4= Q.

10& ARoA Wi Aol QolAd, 4 FeaAE E

I

3 o] #g JES w7 o8] B

B, 1l @ % LbE B2l wlebis el QolA, 74 FeadE Bae el Ay dug

F7tel 5 ol8ske] BolFe Ewelt,

olw, = 1lbe = 1lacl =A]E wWtIH +E A}%S}oﬂ 3 AR BAEE fAYSS 2xpg o w sl
Zdelth, &, & 11be = 1ladl =AIE ®etvtd 75 AuelA wighis =dd] st wE 2apd Ao w
Fag % 1b) EveA SAEE ASde A A 2 wa A% oBe UHuEeE, 4 e

5740l "kl 2As= 54 F 09 54 Zoro s ofs melvte - gl xdE 5 i
2}

olwl, A& ol o] Wty T Wel wE AR AUE U A AP Aow, FaA] BE 9
AAD e d mepzhel T olgalel WA AU A4 AT 5 A

_12_



[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
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ol g ekt FollA AEA 9o EE HES AUFS vEla, 553 S AR L8E d i1E, 7=

A -5 A2 dE 9 AFE vEkdg, 28,y 99

o,
A
2
=l
rir
to
il
b
ful
r_\.(g
1)
)
o
i
o
=
)
af
&
-

= 9 B Age Jeg,
o, % 108 FxaW, A4 % AAWS AYENGAE Aol vebugte W 7 WPw FrE o
AR Agwe FRES U, BAY 2 BAME s mawe] FaE 9 4w A9 §5%L du
o olelsh AN W ek W] N Al wsta o O o BAE olFo], A 54
o) MEE $5E o T HAD F, A% vhe 2ol wapskdl T 919 AHRQ, BHES A= Hws

= 3 AuE Yedoh

add, & 1la ¥ & 11bE #xsd, AdAGRAIZAE

sk WFRe] Fia5B)S S5 T AAAY olsst, A WA FF5B)F a5 AFRY] FF5
(A& =-S5 33l
R B =

weba], 2 o] A 1 Ao wE FI HAAIEES o] &5t R g =dehs We] F5o] AR A

o
gare] §rEw AAeA HES @
% 5

%, dAtgol wmapgtel e AXHel FR5E el AXF s HPwe Tl
°! &l

[s}
A, agla, AHFE F2 F23H homogeneous) AATS T

CAARE AR Pabe] o)folde] W A4Fe Fukd BE skl do] e BAGe] K8
e ohm, AR SR A, % 2 YA s A 2R B4 91X g

=
F e AEAGA QoA g &
of Z191%eh, mebA, W el A 1 A el
AN B AR YAgel A Jejel wsE opr|shd] of

e

A4, A 1B wARE EAEE ¢ FA =G0 o8 BARA (Ao olFaAl B, Al 2 B
BANEY TAEE A Beol B0 s CAHOIA BAROR olFHTh. metd, A AYR] wgshs
el WY FUBARE B BRR FrED AH sk, olo] Mol Aaslel $5% ¢ FUF vehart,

wFde] FhFHE A A olAH AU,

AL gl s AugE A, w4 w0 gae) y
(+0)& Edsha, EAEM C
B

u, ZAEH C ZHOIEMHC)Y #74AA Fh(Rth)o] -105nm ~ -125nme] & 7FE A5, A3 dde s)dzt
R wAe WG /)FoR o 68.7 ~ 819" Jb Wrk Telw, AEd LA ¢ BACEGOY B 54
dapa, A Aol HAZEE GAe] Rl of 70.56° ~ 84° 7} Hm, He] WelA oF 62.2° ~ 74.1°

el AgE A4, =54 gl gae] i £ oA 38t BAGEE EAEH A ZYEHA)E Wt
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
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EAYL ¢ FAAZGON o) B8 BY A, 59 L JU A & $YY A 1 A4 e £
B A FUCEG)E BASW, A BeolE()Y BHE FHOR wAANGo Hustel 1 WY At C

Aol A B' Ao o] F Rt}

(3

=, B #gd UE 558 VIEeR IAEHE

¢

A
550nm R 650nm= Yo #he] 2mufE WAAMEeR 3dste] B'AA(S, B 9ol Ylo] B AR A5t
ol F)ellA AAgd Hloz Wstgit.

o], ZAEE A EelolE(+)) $4:9 GRin)el Lazmm ~ 162me] @& A A5, AR Fele) HA4E
L omae WE 1FOR o 02.9° - 1067 7} frh Telm, AEF AU A FAEGH)Y B 4L 1
ek, B gelsl HAZEE YA WA o 05.4° ~ 108.9° 7 5v, AMe] Mol A of 842 ~ 96" 7
A

o

old, B' AL &5 A@de] FrHS HehEE A gy 1%
o dEE eI

sl o8 Ag U FrEe] §5u

O TAEHE A ZHEHDE AUz o] &
iH]E o] A 0}% WA Ao

. 1 AN g 93 548 7HAe EAHE C S oEMHCO S EAEHE A FHo|E(+
ME 33 RgZEoR AMgstowH, A7 ° Ae 2 9
E(negative biaxial film)o2 o]Fo]
= AARAPEAC o, 7 %Qiﬂ% 3 do #F s wstd 75 ol

=7 whel o] ule PR Fold dAd we THIY, & 128 e, AR 540l ofs it
(5, 4 (450mnm)) 2] el M 913A1 gho] A™, o= <ls) HAe) ¥l A7t 7 Wl olgshs Ae &

ol WA Heol AL WA
A,
T, B ool Msh go] ZAEN ¢ FeloE(0)% TAEN A Fdo|E(H)E P nyAFOoR Mg
WA, GEN BEL AEelel FPIE AN G wAFORM NG U s A4S ANAL F duh
W7, B o3ge TAEN ¢ FAEGOS} EAN A B E() F ol shiv JRY ARL HET 5

olgt, FAEH A FJEMHA)= At dES HEsta, IAEE C SHEHO = AR 455 4E%
e A 2 AAdE BEs FEsto] GAls] ARt

% 132 2 oune) A 2 AAde] mE GYEAGAY FRE A0 BelFE EHolth,

£ 132 gEsbw, B owne) Al 2 AAde] e -Fdel 2913 g SAEAFA(200E 4L FH
E AgAd (21003 AAL(210)9] B ws}% A1 AGR205) D AFAD210)9] o] A5
A 2 AYRISE TPl FHE Aok,

v

{%t‘z dhsh ol A U(210)¢] Al = 54 94X A AL oful, AAHL(210)] o]
L AR05)0] AL AFAUCIE el A 2 AFRCI5)] AAT S

;2

oju, Al 1 H|FF(205)2> Al 1 AAA(202)eF A 2 AAA(204) L A 1 AAA(202)eF A 2 A A A (204) A}
ol 9§ Al 1 H|FAA(203)F EFHeth. g, Al 2 HWAFH(215)S Al 3 AAA(212)9F Al 1, Al 2 Fs}
HAEE(220, 230) 2 Al 3 AAA(212)9F Al 1, Al 2 B3 HAALF(220, 230) Atolo] X A 2 HFAA
(213)& xgslr},

A1 A3FAAH203)2F A 2 HAPAA(213)= Zu|d 4F S (polyvinyl alcohol; PVA)E o] Fojzd 4= g},

_14_



[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]
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A1 AAA(202)2F Al 3 AAA(212) = $14A A (retardation)o] & LHFA < B SIS (protection film)O
2 o]FoF 4 o oE 5o EolEHAERZQ ~(Tri—acetyl cellulose; TAC)Z o]Fol&d 4 t}.
oA 2 AAA204)= Al 1 BFAA(203)S Bash7] 98] AdAde] Qe dutyel nadgow o]fqé}
I 9o, oE E9] 0-RTH} COP(Cyclo-Olefin-Polymer) SO = o]Fo]d 4 lt}.

ole} & Al 1 HFAA(203)9] F-FS A 2 HFAA(213)9] F5F AAH o2 AustEs wjxH
o, AHZFo] F5, F AAGNE(210)9] A Al 1 HFAA(203)9] FE5FH Fas ot
NG d(210)9] 1 NG d(210) 19 Al 2 FE BAFIEE(230)Y FTHFS A= Hdsio.
Hhde] d<est vk} o] AHgald(210) Ao #l 1 HFI(205)0] HIx3tar A d(210) 3hF-o A 2 AF
(215) 0] A3t Aol AAFT FEHS A 2 AFAA(213)9] FEF5F Fas FEjrt do.

o2, AAS] Z=ASHA ARt AASI(210)S AA ofde] 7w Ay 7] & oo] y|Hy A
Hdy 7)# Alolo] FAH dAHZFoR FAE 5 .

MAZL AA7} EA5HA] = el A 23 (homogeneous) Bl dwlel NAHS ¥3pet 4= glom o]y
gk HAHZE nx > ny = nz9 FEE BEXEE YEE F Adop(d, A9 ZHES nxé nyE sk, 74 ek
HAES nz2 )

oA7IA, e Afo= JA-FHQ 291 WA AHEAIGA (20008 d= a‘ﬂ Awatal ok, d=gh
ule} o] B wbigo] oo gAY = AL ofYrh, B P2 FFS 2], Super-IPS W2, reverse TN IPS 2] 9]
MG FAIEA (20000 2 H-&E F A

s viel Zo] ojgo] 7wy Ay 7| sPFEA GG e FAHH HHES o3| dgget=s §
2 o] AP I(210)S gt old], oflo] 7w Heldy 7|de] WHHolE AAHF wigs g vk

S EECIDEY

ol¢} o]l FAHE AAHE(210)9] 3HF B AFelE Heg vpel Zol Al 1 WFE(205) B A 2 AFH
Xzl

(215)°] 747} F-#eot.
o, ¥ we] A 2 Ao wWE AFEAIGH(200)E A B @yl A 1 AN FAsA Al 2 BF
*Z}(zw)ﬂ HAHL(210) Atelell A= Al 1 F3 BFIEF(220)3 A 2 F3 BAFDE(230)0] A=

A Egow P},

=, 2 4o Aol tizbEke] Aokt 5SS EAI7I7] fEiA Al 2 HgaAk(213)9F A d(210) A
olof Al 1 @3 WAL E(220)3 Al 2 FT HAFIE(230)S wiAIgTh. ojwf, Al 1 33 HAAIE(220)2 XA
ElH C ZHolEMC plate)® TASHAL, Al 2 338 BAHE(230)2 ¥EAE|H A ZYo]E(4A plate)® FA 3=
Ae Qo2 g,

olo wet (dark) ZJefoll Al thzdkake]l ek tivH](contrast ratio)E FHAIZA F Aot

53], B wge) A 2 AAdAAE AL A SdolE W GR BES AgHE AL FHOR Wt

=, An(450nm) > An(550nm) > An(650nm)}] Bt 5SS Zt= EAEE C ZEolES An(450nm) < A
n(550nm) < An(650nm)¢l FEA 54 2 TAEE A ZYOES ek B iwo] A 2 AA 9

MY FAIGA(200)= 25 AFe] Fo BAAAES EFdhe © ] s A

2 Apol7t RobAAl vk, whEkA, thzh Alofztel A o] Aol (color shift)7} sk AS & 5 Q)

ZAEH C ZHolE ¥ IXEH A SYolEE FE AFZLY

ZE]7kE o] E(polycarbonate) 25, UV 43y £ = S AHgIdE, %ﬂiﬂﬂ](polystyrene)¢ﬂ,
Zod gy g e o] E(polyethyleneterephthalate) & AFg3 4= AT},

oluf, B o] A 2 AAdAE Rth = -105nm ~ -125nm(Nz — )¢l ZXEJH ¢ ZHo|EE A3l Rin
= 135nm ~ 160nm(¥}&A &A1= Rin = 147m ~ 157nm) (Nz = 140.05)¢] ZAE|H A ZHo|EE AlL3E AL E
Ao B,

2
N
>
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rlr
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A= 0.84%0.03,

o
Run

&l

=

=

o

el
=]

2 24 (650nm) 2]

L=V
N

A

]

°©

= A (550nm)
Fod A

o

A (450nm) ,
7490 Ao A,

@& A

%

3
ar

.

oA wen

712
sok

o

e}
=

=

o Zhy

A 2
i o}7be] G+(Poincare sphere)

14b+=

b moFE mHol.

L
a

gk

0

1.07+0.039] 1
\;l

2~
=

_]

oMo Al 1,

il
T
14a

s o|&

=

|

?_
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o

H

[0177]
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rAr
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2]

W 4

o
Aol mwodgte] o] AXHel F

14a
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el
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=

dlo] sE R BAA Al 24t 914
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]
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[e]

=

golE(+A)ol ol CAIFolA B' Aoz olFgith. uebA,

[eXXe)

Gombeba, B o] A 2 Aol ut

2 Bako] o]l whe} o
1
8

kel
i
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b

3
o A 2 AAde] uE Q-
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=
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FE 2 450nm, 550nm

o

i
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=
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ato] CAIA Aol B

ol E(+0)e] YA Zk(Rth)o] -105nm ~ -125nme] Zk

s

o= 3

F

~ 81.9° 7} "}, g,

golE(+0) 9] 3

=

| 2nHf = REAIADY

A E B C

X

[e]
=
=

Eis

R
L

s,

[e}
o Y& 7|EoR oF 68.7°

A g B C

3L

650nm= L}

0O S
oju,

vl
=
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[0193]

[0194]
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[0202]

[0203]

[0204]
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[0206]

[0207]

[0208]

SIHS3S 10-2016-0105153

vg A A 3AZEE FAY oA oF 84° ~ 100° 7} W, HAle] o)A oF 58.2° ~ 69.2° 7}
).

Bl AgE A = 9 o] Hle T oA Fet uAEEQ EIXEH A YO E(HAE vhdt),

FAEE C FHoEHO o3 Bl HFE HA, = g Yol vle B oukwol A 2 Ardol] wE FAE
H A ZUEHADE TH8H, A ZHEMHN S FEFS THOE WAAWEe R 3t o AP HHErE C
A A A B'AH EAHE o]F g},

%, B9 AFE HE &S U|FoR IAEH A FHJEMA)Y fa f4AA #e 7 IE=E 450nm
550nm 2 650nm=z Uir #ho] 2x w2 HhAAIWEEe 2 3| sle] B' X A olA] AHFE Ho=w wWadit)
ojuf, EXE|H A ZHolEMHA)Y A F(Rin)o] 135nm ~ 160nme] #< 7HE A%, #% e IA4=
= = e J)Fow oF 88.4° ~ 104.8° 7} Ak, aga, A3 ZAEHE A ZH O E(+A)Y BA EAS
aHstd, HY e A4 Es A WA ¢F 90.7° ~ 107.5° 7} Hw, Aol dlejA oF 80° ~ 94.9

T ZXER A ZHolE(HA) Y YA A ZHRin)o] 147nm ~ 157mme] & 7+ A9, AL Ao 3 Hdw
E A b yjFoR oF 96.2° ~ 102.8° 7} "ok, aa, WF A s HdE= A "o oF 98.8
° ~105.5° 7} H, Ao WA <F 87.1° ~ 93° 7} H}.

oml, BAGE Y AYWe FrHS Unm QAge 4% agwel ds gpE FrEel 49 o

AEE et

[

oo} Zo] B UEe] A 2 AAdolAs HAedt B Iyl A | | ©]
EXEE A ZHOlEHAE AHURE o]&3te] HAF HEE o, tigtdkeae] WS dhol Wk
Hjul o] AstE WA 4 Q).
gk, 2 oago] A 2 AAddAE RN EAS THAE

H A ZYoEMHNE 3 nAdE o7 Algogy Az 9 m BAAS e 4 gt
w, & JEle 3o} Awelr) MAEE
O|E(+A)d] thsl ZHzb 115nme} 152mm= & 4 Qlth. ojuje] I &
E3Fele A FTAAA O] vl 30%HE 7FASEaL, Mol
% 1565 Hdl(max) 3% AopztolA] nlgtR e A 9ol Qloja], b @3t RAfdEo] 944X
AL dz2 B9 RFE g o)t}
a8 3, = 162 HU 3= Aokl A mlgtrE Ao AdoA, 7 Fe waddEe YARA ghol wE A
S d& B9 BT agzo|t),

o, ¥ 15 ¥ £ 169 ezl Qlof, FEEe mAN ¢ SdelEe TN A % vehn,
AZZe EAED A e Ee] Bugael 9449 g ek,

E9, £ 15 % E 169 adEe 120 EAE EAEN 25 483 UAEL 25 AFOR ooz Y5
BARES TS APEALAG vmete] AE % Avole] WHE 6% wolF ek 49 wholUa(-)
Hjelo] Ha] FE W AWelst had AL ovjshu, Hex(nE wade] sl A% L Aol FAe
A& ovg

=15 % = 169 2= slo], BAE AM2 AEE C ZolES FALE] fdAA w2 EAEB A
ZlolEe] ko] 914 ghel 108nm 2 147mm] A4S WERdTE

L= 158 Fxstd, o el Jxms IAEE C SHolES FANE AdAA ghel 108nm Al A
= 728k, IAER A ZeolEe] Fundk H*M?i grol Wmmell HEFE Fadhe AS & 5 Ak
upebs, o AHfel Flm= EAEE C ZHolES] FANES A g B EAEB A ZHolES] Hvidk
o] YA ghol 108mm E 147nm¢] A Hol M HhE ik 2

rr
2,

% 162 FESY, Avol: TAEE C Seol=e] FAUT] 479
A BelolEe] BT 944 gro] UTmol THAFF Ahdte AL



[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

SIME3d 10-2016-0105153
T 178 Aol vietRe Aol gdolA, ZF 38 IS YAXA e BE IE EXS d2 B9
HojFE O zoln,

a8, X 182 tiZEk A vigtEe Aol dojA], 7} 3 B ES A gholl wE Auio] BEAS
d= Fo] HojFE g zolt),

olwl, = 17 ¥ £ 182 ¢ 07} 77 459} 60%9] thZhg A viEtRe A5 AR Sa o)

17 2 % 189 o] 9o}, 7R FHLS LA

& ZAEE A FHolE] FuEe] AAA S L}E}%D}.

=17 % = 180 JEiEe ko120 EAE 38 BAEES wotehe NHREAIGAS} vlaste] 3= 8l Aol
o Wslg %2 HIFa 9l

R
ol.n

L,
A 23%

=17 2 & 189 el 9lo], ®AlE AHL EAE B C SHolEe] FANE A g R FAEH A
sl Ee] Hrlake] 9 A gl 1ilnm R 148mm}l A%< yepdint.

=178 Fzsd, oF A 3 EIXEH C ZHolE9 TR YAAA Fro] 1llmm Ao ZH e
F fastn, EAEH A SYo|ES FHdkel QA ko] 148mel] {4 TFF gAse S & .
wEbA], F AEle] 3= ZAEE C EYolES FANE] 94AA i 2 EXEHE A FHoES HWWE

= e

o] AAA gho] 11lnm ¥ 148mm] A HollA Hulz2 Histes AS & 4 AT
=188 FxEH, Adol: EXEHE C ZEolES FAMNIY A A

A S olEo] Hwuulsko]l AAA Fho] 148mmel] - TTFE 7FAsE A4S & F Ut
T 195 ¥AEHE 2% A5 VAR 25 FFoR o|FofR #Fst B
ahell 9lol, oF el 3= Aokt BEAS o2 Eo] HolFE Tdo|t),

[rt

1311 % 20a WA = 200 2 2o Al 2 AAjoel whE NARAGA|C] glo], 7t Fet BAAAF 9
A groll e o FEje] 3= Alop EAS A7 o] BolFe =wolt

olmj, = 20a, = 20b ¥ = 20cE EXE|H C ZYo|EY FAWEe] YA Zho] 90nmel AEjoA, EAE]

=tlolEe] HFuake] A gtel 72t 187nm, 147nm B 1570m}] 75-0) oF AEie] 3= Aok 54

BolFaL gl

o |z

= 20d, &= 20e ¥ X 20f% EXEH C ZEolEQ FAWEe] YA ghol 105mmQl el A, EXEH
ZolE FAwako] Al ko] 247t 137mnm, 147nm 2D 157nm¢l A 9] ¢oF AEje] 3k Aozt EAS
o531 Qt}.

I 20g, &= 20h ¥ & 20iE EXEHE C ZYolEQ FAMEe AR ko] 115nmel AEjolA, EAEH A
ZolES Hwako]l A kel Z+7} 137mnm, 147nm D 157nm¢l A9 ¢oF AEje] 3% Aok EAS H
o] F=a Qt}.

olmj, = 19 % &= 20a WA = 20iT oot ©7F 77} 455} 600 thpel M wiEtE s Ao o A
3L Aokt EAES o= 3 ).

PEE:»

_1

% 202 WA % 2008 FEFW, TAED C BelolEe) TN A ghel 90me]w TAEH A
E9 geggel 449 glol 137mel A4 ALy WE AL ¢ FEo] AL} Fad AL X F
3)

%, XA ¢ Feol= 2
o 137m¢l Aol o Felel AEsk 43E Fokekn ek,

o
—r
N
ok
%
lo
)
0%
DY
Q,
=
o
©
S
S
=
o
K
"
By
fu)
z
=
[
£
)
(m
o
ot
2
ok
o
o
fo
oz
By
re
=

ghde], X EH C EdolEe FAWNEY $4AA ko]l 90mme]al ¥EAEE
A ko] 147nm 2 157mmQ! Ag-oll= & el 3 =F 42 4% 2 %Y= AL L

EAE R ¢ FYolEY FAWEe dAA Fho] 105mmo]a EXEH A ZHo|Ee] FHWere] $3AA kel
137nm, 147nm 2 157nmQ] A -oll= o A9 3 =rt Z247F 25%, 41% 2 29%Y = A

EAED ¢ BB FAYG

lo
f
0%
X

A Zko] 116mmelxl EX|EH A Zd¢o|E9 HHuak

Lo,
do
0%
>
e
p
A

_18_



[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

ZIHSd 10-2016-0105153

137nm, 147nm 2 157nme] A %ol oF Ao 3 =7 42 20%, 46% B 256 = 7FAstaL Utk

EAERE 2% AFI} YAHE 25 AFoR ool 38 nAAFES Edshs AAHFAIEA (M
el glof, thzdake] AjopztelAM o] A 5 =

A &= 22iE B ool A 2 Ao u}
A Fholl W2 gzhiake] Alopzto o) Ay EAL dZ &

a2, delel 08 £485 22 HudA ®ASHE 4
7F ek, agla,

=7 wEk 1 FeErr gk

a3, 2 22k HH Fole st Ao £48 of9A gojstifel wheta Fke] FEvF geEbit.
1931 o= AA7AE AHEE = CIE xy A3kl A5 A4 Aol =314 Azpe] zpol7 A ol &
Bestr] &l A7 oo, 1960\l CIE uv AF3teo] M2 ¥FozZ AYEUY. a3, F71490 o
T2 E3)] 1976139 CIE u'v' ME7lo] FFoz AAxrt. o] CIE u'v'e CIE uwvellA u'=uolal v'=3/2vE
wed] HE T EEkyl groln),

T 22a WA = 2215 Fzshd, & o] A 2 AAjde] Aol vlaldo] HlE| Aokt ] =gk 2 AW
o7 MMAEE RS & 4 Ao

sb 3 A BN EASHE AL g 2 Aol
3|

9 RGB Ag3tolet shHehE Ade of€Al gols

E9, 23 FEFW, AL C FeolEe] FAYR 944 go] Wmeln A A Felol=e]
Wgel S ghol 147me) A% 2 EAEH ¢ Belo|Ee] TG AR ghol 105meo]: EAE N
A Eelol=e] Wunael 944 go] 14mmsl ASE Aslehn wE AN Aol gad AL ¢ &
Slek,

ER, FAEHE C %EﬂolEgl TR 9 AA Fhol 105mme]al FAE|E A FHo|Eo] Frgake] A

=
o
—
i~
3
=

3

-0,
oh‘.
é
rlr
2

E
o
N
N
=
o
k1
olN
N
N
QL
=
32,
iul

whgel] . EAE R C ZHolEe] FAE A kol 90nmoli EAE|HE A
2 gtel 137nm B 157nmQl 9ol AMWol7t Z-2b 7% 3 28%8 &= FHAstal Qlvt.

FIAEE C FdolES FANE $EAA ghol 105mme]al EA]E ZdlolE9] Fuake] dAA whel

% i}
137nm % 157nm¢) A-g-oll= Aol 7F 242y 34% B 68%78 = FHAskar ol

AT € Fole) $ALLS ALAD hol sonel 2 LA

A71F Aol e Aol FAlH R VA glont o] A2 W] WeE ¥t
[e)

AnNdlel dAZA sARlel Feh, e wwe AwR Andel sletel 4 ol oh: HalFTuslel
seg7slel 5e Aol olstol atolAor gt
R 47

100,200 : 443EAI7EA 103,203, 113,213 : HFAA}
105,205, 115,215 : A3 110,210 © A=

120,220 : A 1 FsF BAIE 130,230 : A 2 F3 HALE

_19_



10-2016-0105153

M=

el
=)

5
+—15b

15a
+—10

18
90

10
/
—8l

=
=3
=3
a2
=3
=}
=3

_20_

L1 0.000001

30

7
/-~——8
7
/\—16
—
P
\
!

i
T
)
%0
é

Cst

/

1?s
N
%
|
77
[
181

NN
1

\
23

M AN
NN\ >~_\ / AN )

m = | T\ _ (& = E

o - - Mo 5 -

270.0



ZIHSd 10-2016-0105153

~—103 7105
—102

_21_



Rl
100
115
/ 130
120
/ 110
/ 105
EEH7
An

J8
[T
=

0x
HI
z

0

E

_22_

ZIHSd 10-2016-0105153



ny
nx

nx

nx = ny < nz

DX > 0y = g

_23_

ZIHSd 10-2016-0105153



ZIHSd 10-2016-0105153

S3

Sa

S

EH]la

Ss

St

_24_



ZIHSd 10-2016-0105153

R=2000))

— 203 0205
— 202

_25_



ol 10-2016-0105153

=

=

H

prnl
=)

Ss

EH]14a

St

Z=H14b

_26_

[Ye)
D

e
P
BRosAss
SRS
<%,

EHI5



ol 10-2016-0105153

HE

prnl
=)

=30

60
80

0

0 -
40 -
60 -

(=]
==
I
|
(=]
N

G
55

555
25
e

R
25555

ST
%550
29555

£
D
&

SO
%

SRR R S e
R R o«
S ey
S

AR
SRR R R
R

%
5

R
5%
5
5%y
£X55

5

L
%%
5
55k

%7,

‘S
XS
%%

R

%9%
%
%
%
%
5%
%
5%

%
%
5%
%5,
%

%
s
X
ot
%%5%
%%
15
5552

595

%

%%
<
%%

%

R
R
R R
S

%
%

%
P
2K

7%
7
%5
%%

%57

%%

55

%
%%
%

%
%%
5%
7
2555
S

%%
%%

AR

ot

%
%%

R

SRR
SRR
RS
TN

5
ote
%55

N

% %
%95
Loas

R
R X

2R

BRI

AR
S R

EHI7

95

95050

%%

;5'”&5}' %59
555

<
%
%
%

%
2%

%

%2

EH]8

555%)
555

7

40

20 -

el

252

80

|
(=3
«©

%0
'og’
%%
%7
%%

s
"gg%’gt
RIS KRISHR,
ESEE 5%
595%
R

%2
%%

%
5595
nl

55

X
5%
5%
%
50
55555

553
5%

%

SRR
SRR
RRRRRIRERS

RRRIRAN
IR
R
v«.&%mv.:.a.&«o
o™,
R o
o>

R
SIS
R
R
&
R
X

&

SRS

R
R R
SN SISSIITNN

TR
R
R
N
B
R
SR
AN
RIS
SN

3

_27_



SIHEd 10-2016-0105153

Z=H20a

_28_



SIHEd 10-2016-0105153

EH20b

EH20c

_29_



SIHEd 10-2016-0105153

EH20d

EH20e

_30_



SIHEd 10-2016-0105153

Z=H20f

EH20g

_31_



SIHEd 10-2016-0105153

Z=H20h

ZEH20i

_32_



SIHEd 10-2016-0105153

=222

_33_



SIHEd 10-2016-0105153

EH22b

EWH22c

_34_



SIHEd 10-2016-0105153

EH22d

EWH22

_35_



SIHEd 10-2016-0105153

ZEH22f

EWH22g

_36_



SIHEd 10-2016-0105153

Z=H22hn

ZEH22]

_37_



ZIHSd 10-2016-0105153

580

510

0.5-500

0.44 490

034 —o— B0
480 —&— 137nm
024 —a— 147nm
—O— 157nm
o xo

0.14

0.0 : 440 : : . U
0.0 01 02" o3 0.4 05

_38_



patsnap

TREBHR(OF) HRE R
[F(2E)F KR1020160105153A [ (r&)B 2016-09-06
BiES KR1020150028477 RiEH 2015-02-27

HRBEERRAGE) FEERERAT
BMEERRAGE)  LGERBERAR

HAHBEEAR)AGE) LGERFARLF

[#R1 &% BB A LEE JAEHYUN
O|AHZ
HEO HONGSEOK
5184
KBEA O| R34
5184
IPCH3EE GO02F1/13363 G02F1/1335
CPCH¥ESH GO02F1/13363 G02F1/1335 G02F1/133528 G02F1/133514
REAGR) BEEFR
INEPeELE Espacenet
E) 100

ECHRMEMAR , HAARANRRE RFBEEHT BHERNA , XA
FaELNENEENEE () RSES , eBNeREIRE,

NN

: : 110



https://share-analytics.zhihuiya.com/view/83b964b1-8347-4ded-9be1-6967aa1e457e
https://worldwide.espacenet.com/patent/search/family/056946041/publication/KR20160105153A?q=KR20160105153A

