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Zon tEZo= o]Fojd £ gt BA=(170a) A= A 2 7]¥(200a)0] ¥ixE = ).

EE, Al 1 Z19(100) ) Wil Aol wAE ek, AP =
gom, A 1 719(100a) HACERE YA FIA BFEI FAL BF FL AL Y
s ?*éfdlﬂr. Sea, Agwel 94 W AP

KR
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tejx]) o, HFRe ARAALES © HEe e ERE

il

1ol A= g (top-emission) ““—%4 g BARAE AAESl oy, B WAM e AAdES
[e)

— [e)
= +r
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o

g ! %(1200) Aol A
2615 0] AT, of @, BB el Ansn AR WAL, el Arsz FolA AR
Apsize aE FE g,

dul, deAEFe 74 Austad wgge] st A1) wHE &
A0 % A 2 AFASA 4 NTIEA00) BIAE I
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Sz QAEE e wAlEe] walEo) ol Al 2 Z19H2000) Moz FEHEY. e, YAzel Auk 9
A7k olgom QAEE FE AIIRHRAEL) el F3A B3, LBN(13La)e] HE F A=t wgHe
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=, WEF(130a)0] BAG Ao Aol WAL A oo AdaEel ARz FEHA
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£4e W BN F Ak
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S8 3, Sha(pixel: P b o4t ABsha(subpixel: SP)E EgHath Ausiat 54% @ %
el Zo] YAHAY, AejBElFo] AAHA B3 VL EAAT SHG AL VWY 5 Q= wAE o
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ool @A AL o},
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LA, ol FAEE AL ohn @ A9 At WAL T v Ao AniaE £FY
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AN ARl MARAG, B E ool i 99 THHES WAH AFE A 2 Aol Bk A 1
1 9
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3h, Al 1 Ao A AAGE o= AIFS A 2 Ao A HA 7 ALAE DI TR APyt B
o] olo FAEE AL ofr},
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T AT AFEFS Alopzt A FRE EE HEER J4S VMR REFoR AAE F glow, wlojaz
= oj#ol(micro lens array), Yx=3¥(nano pattern), ZAFaj€l(diffuse pattern), ’éﬂ?}H]E(silica bea
D= BHEd = ).

ol3} Aol AANER mlo]aw = ojyole] g FR{Q SEF EE BEFHVL AW H9-E FHoE A
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ATt
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719 EAFAA O 42 = Jd F71EE BAFAA Y AAdES Aed gey 2y,
T 2v B yAAY Al 1 AA e WE frEd BAERY] $Ed S AR ot
T 28 Fxsid, B wAAe A 1 AAde] e f71Ed BAEAE Al 1 ABEA(SP1Y), Al 2 MBSk
(SP12), 2 A 3 7\1H§V\(SP13)E E@&D}.
ol wl, Al 2 MB3A(SP12) B Al 3 MBIA(SP13)E Al 1 ABIA(SPIDZRE F=HWEo R UastA Hjx
= ¢ rh. agla, A 2 AE3A(SP12) 9 Al 3 AEEA(SPI3)E s ® e A mxE & 9l
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92 2 4 Ju. dEEW, Al 1 ABSA(SP1D) 9 Al 1 23 A (FAID)S FA(B)S wgstar, A 2 X
3} (SP12)9] Al 2 EFF A (EAI2) S SA(G)S WFsta, Al 3 AH3IA(SP13)2] Al 3 w3 o (EA13)2> A A
RS 23T 4 Ay

agla, HEPIEZRE B3 P AAEHHN, =28 9 A dgete AFEY)S dAjd AuA|

om A 1 WA Al 3 AB3A(SP11, SP12, SP13)<9] zZhzhe] whaed o (EA11, EA12, EA13) S 2H-E WA=
o

geatAl o7l gk,
Jela, A 1SRG (EAID S SN del(LID: Al 2 WFIG(BAIZ)Y FAwEe] dol(L12) 2 A 3
S e (BALR) ] FAare] dol(L13)wrh A7 WA & vk, Ed, Al 3 B (EA) ] FAwE] 2
FA(EAI2) 0] FAwae] dol(L12)sh A A7 844

‘l?m
E

39 (FAL1D) ] gke] dol(Wi) & Al 2 #3d < (FA12)Y] 3wk dol(W12) 2 Al 3 &
F9 A (EA13) 9] FHweke] dol(Wi3)Htt & 4 vk, 8x, Al 2 23JH(EA12)9] e Zol(Wl
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Bolre wgg e st e 9 W] dols HstozN | 7F A B9
g . , TAlE mpel o], Al 1 EEA(SPIDE] Al 1 2gd Y
B3l (SP12)2] Al 2 WS (EA12) 2 Al 3 M H3FA(SP13)9] Al 3 w33 < (EA13)

1_[55

gk, A 2 wEd(EA12) 2 OAl 3 g 9 (EAL3) o WA 5"‘3}741 olFojd = qlrk. ik, Al 3 WFFY
(EA13) 9] 2 whake] Zol(L13) v 433 ZJ_O](W13)7} A 2 Fd S (EA12) o A e Aol(L12) ®
= FEEE dol(W12) F Aok o= stk AA ddE A, Al 3 TFFG(EAR) S WA A 2
o (EA12)¢] WA R aA 74T + Aot

& &3, 44 Hﬂi‘rMﬂ A s g aate] g8 wAY £l &S Ag, LRddY wHs
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NG WHFES WA 5 Yo} oo BHHE AL ohrh,

wetd, Beel Wyl FAWF] do| wi FPWFY Aols ttEdl IYFOEM, A0 Fage]
[e)

rr r1r

aga, Al 1 EFGS(EALD), A 2 EFIG(E A12) 2 oA 3 g o (EAL3) &=
k. ©ER(13DE U4 (AL Fu e 2=R13)9 oZse] WAE &
(13D)% Bogow A8 + goih, B A AAds oo A@HA wor], gl Ex 57 34
drrgow offeld S gvh,

A1 EFYA(EALD), Al 2 WFFH(EAL2), B oAl 3 FF (EAL3) ZHzol] mixH = Hae 255(131)9
=]

(]
AAD)S BF 54 & o). ol &, 4 Wy HA(EALL, FA12, EAI3) S 2% E #3d F2 A9 &
dat g &2 {UIUY BAEA Y YRR FEE ¢ dnk. a3, B Ao wE fr1dg A A 1
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% 3e B 9gAAY A 1 AN 1§73 BAGNE ABE U 9ad duselt,

o

T 3E Fxshd, 2 wAAY Al 1 AAdel mE e FAEA S B gS 719(100) el o] A
A5(110, 120) H Hge LEF(13D7F F4€ BE5(130)°] <
(EL)7F mjx1ct. oo} 22 748 Al 1 23FH(EALD), Al 2 T3

2~
Hed = 5]

4o e ER(13D)7F A" BT F(130) ol HkAS(141) 0] mixd 4= lom | "kALS(141) ol f71d
FAAHEL Q] Al 1 AF(140), F7135(150), 2 Al 2 A=5(160)0] &Aoo wixE 4= e}, o] wj, WA}
(141, A 1 A=(140), F71E33(150), 2 A 2 A=(160)2 53 (130)d FAEH 5F(131)9] 3/

Hess dHE 7HE o
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7IHFS(150)2 ANAAS HAE T waleR Fygdoa, QER(131)] AAMHI QI WS V|Eo
2 f71EE5(150) 9 FAZE LER(131)9] BAIHE A9 g A g el FAdE F7dES(150)8] FAR
ot Sl ¥AdE o Utk LEF13D) Y AAMHOA F71EFF (15009 FATE gkAl olFolHomN, Q=R
(131)9] Aol AFEBLert b8 JAnt sol, {71 ¢FAA(EL) S w3 a8 342 + vk, =
A, 7 AAHEL) = L5131 9] AAH Y g3 Gl F2 @33t

ek, 2EH(131)9 AAMAY tgEe d9olA 55 (131)9] AAPH YAtE = Fe YAbzo]l F=2 HukAL
AAZ ko2 RolA Aoz, vt WA (multiple reflection)& 7FsstAl 3t 3 & a&o] =old &

AASAE, F7EFRAED ) F/BFF(150) S 2HE WFE Fo| ARE F/IRFRAED A 2 AT
(160) WFom FAslo] f71Mg BAGAY P2 S0, ol Fo| A% F/8F2E) Y A 1
AT(140) WFOE FAHeTH

o714, HALHFA0 FAFE A 1 AFU0) AEN A T o] T & Ak, WA, f
AGEA50) N WHE FS FIEFFA5003 A 1 AF(L0) 9] ARAA F A2 WAHA @a, A 1
AF(140) e F9H Bk,

ofj

~

(1

fo

WA}

gul

A1 AFUOE BT F F, ANA GAZRG e QAOR NAR(U4DY ERaE
D Wt Al 2 AF(160) WHOR 27t ABse] {71 BAPA Ny FYEh,

aejar, ARkAb AZART 2 AT R WARS (14D EEehe
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T (14D S AojE 2 | FEAA

o= wgd 9l

L =(140) 3 HEAZ(141)9 AW
FAAE LH5F (13D w43 FeE 7%
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=

Azt e QAo st P

waba | Al 1 W3 S (FALLD), Al 2 2 (FA12) 2 Al 3 @39 (FAL) o] FAE QER(131)E <), A
HAL AIZF R & i oz Jshe Fo] F7ISFEANEL) ol 23|A] &, f71dF FTAEA e oF
2 FEHEoEN, F g IFE F e a7 o

53], Pekd wgwe Aokztel mek, ¥ 2 Aol(Optical Path Length)7h 27 2ebds mE 21w we
AR} s BAZ e, ®ownel A 1 Axee] we §719d EAGAE 747he] waed ol (RAIL,
EALZ, EAL3)o] B4 ©ER(13DE FHFORA, 7193 EAFAS SN Aok utg AxE AA
A7 & e m3h Qb aela, Aokl met § JEE FUAS) RAT & genm, Aokt mE A
A8 AT 5 dom, f719F BAFAY 9 Axe] AVE FHAD F A

oA AReE, Al 1 AT(0S B F F, AW QAZGET Fe GAZeE WAF (DA =9k
Fo gy 4w wgew 48 4+ vk 23, A 1 AFU0E BF F F, 4w dARR 2 g
AZEoz MAE(14De] B o] gREe Aul Hof W wWgew 239 4 )

Aokt Y FxER ddl A7) EEd 9 (EALL, EA12, EA13)olA] Fo

LW B FE AL YL+ AE Gt 9

a8, HEF(130)e @4 =T (1319 dAste] wA s s vE e5F(131) Ateld] olAA (D= 57
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AL Al 1 Aol FeE A ow, L 4o EAIGE upel o] o]Fojd S gt

®ods 2 A eme ISt WA E s HgE S8 Aol olAAR (G diF B FHE =T
wrlolt}

E A4S Fxo, BHEg(130) el F4% 5o eER(13De ofAHA Wi, MR ddFo] wixdE
AT},

SEH(131)9) AAE HiXHE T2 2 EF(131) Alo]9) o]AATE 0(zero)d F Yow, HEZ(130)
Aol FAE H4o QEH(131)9 A4S wheh, WA (141) 2 f7dg Az EL 7 8444 ? AT},

aglar, = 3o =AlE eER(131)9] B AEd AAlddd HdHA for, & 5 3 = 6o =AIE =Rt
3

E So= T

L= 5 B wAAe] Al 2 Aol mE 718 FAEA S BFFS EAR Wuol, & 62 B EAlA
o Al 2 AAlefo] wE fF7EF FAEA Y C-DE whet dug "otk Al 2 AAldel] whE F7Eg EA
AR A AWd ANde FAF THesE TRR 5 Aok P AWd A9 FEHE 4Pe A%
@ 4 Ak, wmd, FAF TAS YW wAREE 2en,

%5t % 29 PUReA Bie] eERs} Bio BER(23DE o FolAE ol Aolt Atk F, Al 2 AA
ool wE 7 AR Al 1 EFd(EA2D), Al 2 EFdq(BA22) R oAl 3 3Fd o (BA23) b &
o EFH3D7F dAAYE T AR ARt wiAE 5 gl

= 6% FEEle], By —g F(23D)8 2t Ao skl AAE AWty thew gk % 6ol AE BE
S(130)0 @AE Ho] B55(23D)7F dAAYE T wiAHE A4S JHARH

olg <laf, HE3(130) Aol wixlE = vhAE(241) B R AAHEL) O] Al 1 A5(240), F71E35(250),
2 oAl 2 A=5(260) A BEF(130)9] d4S wel B9 ES5E zZte dus d4E 5 Ao Aok 2ol
TG FAGAZE Al 1 B39 (BA2D), Al 2 EFg(EA22), R Al 3 EFgq(EA23) oA Hge] BEA
(23DE Zte BRE3(130) 2 F718FA2EDE FHIFoRM, Aozt e AMAE Histe ¢ e 5
7+ 9t

=3, Bsne] gL Jud AAldd] FasA 2oul, ® 7 o mAE vlsh go] F49 5 Ak

T 72 B A Al 3 AAleel mE F7Ed FAEA S BFE s A ot & WA Al 3
Arjde] e F7Ed FAGAE dA AEE AAdEd A3 FAHLAE EFE & oAk O AWT
AN ET FHEE ARe AT $ 9T B, 59T TAL 59D munsE 2u

T 7E Fxed, 2 wAAe Al 3 Al e {1 FAEAE Al 1 ABSA(SPID), Al 2 ABEkA
(SP32) & Al 3 A B3A(SP33)E Egsttt, Al 1 ABSA(SPIDE Al 1 F39d9(EA1DS 28staL, A 2 A
B3}A(SP32)w Al 2 WFF A (EA32)E EetH, Al 3 B 3FA(SP33)+= Al 3 Wdg o (EA33)S EgHett.

el A 1 EFIIEID $ARF AALIDE A 2 EFPA @ S4B A1) 2 A 3
waedel(BAss)e] +A @l Aol(123)9 FUa AR = Ak Ea, A 1 R EAID S SR
DOIRDE A 3 WA EADE BB Aol ne A, A 3 BRI B TR ol
(123)= Al 2 B (EA32) S Fdakel Dol(z2)wek AA @48 & vk,

b, Al 1 g (BAID S Erd A Al 3 3 (BA33) 9] A ne a1, Al 3 g o (EA33) 9
wgwAe A 2 BRI EsD)e] BPWARG A FHD F Ak o Bal, tE AL W 7]

=270
g azte] a8 S sk, Al 1 EFAAEALD, Al 2 BFFG(EA32), R Al 3 g (EA33) o vl
A dn. F, A7) AFT vhell whEd, wgd ] Avls Al 1 EFd S (EALD, Al 3 3 S (EA33),
Al 2 WFGAEA32) 0 cor A FAE 5 vk oful, FrIEFaAte] agely gl weh Al 1 33

A(EAIDS A, Al 3 FFH(EA33) S =54, Al 2 Fdg(EA32) S AAS wgstes wixd = glont,

o el Yol thA FATOZM, §7IUPAAY Aol $HE G

whebd, oo )
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%82 B wWAAY A 4 AAde] e fo18Y EARAY RG] ANE BAG Pumelth B A
o Al 4 ANdlel e f718Y EAFAE A AP ANdE) BAF FHLAE THE F Ak oA

5}~ (SP41, SP42)E E &3}
484 5 9 2 o) Augs

aL, zhzhel M uEst BFRds 2. & 8= frIEg A ¢
RhE EASRAL Qo k= 8ellA mAIShE 2 i) MBS 2 AN ool ABSAR o]FolA= FaE T
b RE f71EE AR AeE 5 ol

wahba], B omaA e A 4 AA o] ut
FeEtar, A 1 ABEFA(SP4AD)E A
& g o o, Al 1 %

2 f18d IAAXE A 1 ABEA(SP41) D A 2 AB3A(SP42) S
1 233l (FA41)S FE3Hetar, A 2 AB3A(SP42)E A 2 I3
AQ(EA4D) I} A 2 FFF G (EA41)S 7+ o AgS wge 4= 9.

A1 GG (B H59 Al 1 LEF(13D)E Egsttt, o] ul, Iugoz 559 A 1 55 (13)&
2Ankel 9 pyugEo g dAS 4SS /X dEE X" 5 k. oW, QIHI LEF (1319 Ade =
Ao A Slol s 3o}

T, Al 2 TFGG(EAL2)2 He] Al 2 L5 (331)F ek, 5o Al 2 LEF(331) JA AN #
FHEWgor A4 4SS X dEE vixE & ot

B30 A 1 LER(131) 2@ B9 A 2 QB (331)7F e @ FuHHEko s A4 kA4S JFAa vl
HogM, HFo Al 1 LEF(131) ¥ H9 A 2 QEF(33D)d o3 f7dd ZAGX] SHolA Aokt
of W A7} FA== art 9l

agjar, Al 4 Aol mE fF7IEd FAEAS Al 1 @55 (181) B Al 2 LEF(33D) 9] widL o] A7y

]
2 ¢rom = 99} o] widd 4= v}

oM o] & MAGEHE A%

-

7 ol

¢

T 98 HxshH, A Al 1 g (EAD el M X E E4e] EF(131) E Al 2 3o 9 (EAS2)l ]
A H4e] QEH(331)w AR wixd 4 vk, olwf, Al 1 HFIH(EALL) T A 2 EFFH(EAS2) =
7tz = 89 Al 1 g (EMD) I Al 2 g (BAd2) o AAdH o 598 5 v

B
S5, A 1 FFIIESBDANA A 1 FHELEAULD)CE YEs] vixEHE B4 LER(13DES A 2
‘z%ﬂ(HLz)Oi ks mjxEs B4y o ZR(13D)EY AR A agaE x| 4 gk %
Al e 2 %(131)4 TS AZIE o *371% Aol Wb BT oZbo] H=
gk S EH(131)+= €A 14& 7HA A aiAE 4 gon, EHdA S2¢ 3

i

webd, = 89 muPe w, £ 99 JHF LBHADE A(SDE E 89 AFF 2HF(13D] A (SD
uo A Gy 5 Qe
%

ojAH, H9 (D=0l AaAz 34 B= M2 AHT A je] 255713 S dZ23s
A71= A9 Wzl BF 04]7“-”] Hes wixdows, Al 1 FRYFULD S L55F-(131)¢F 2 57(131)
Atolol Al 2 FREWFMUL2) S LEF(13D)E MAE = Jermz, e WA wiAH = 55139 s
& 8] AAjdlrn ¥ o] wix —’F At WH WA WA E s 513D 9] ATt SUHE R, L85
(1BDE S8 FuolA e F = A

adar, =8 B = 9olM Al 1 I (EMD S FAEE dol(L1Dw Al 2 T3F 9 (EAd2) o] 2
dol(Li2)weh AA o] Fold 4= vk, EF, Al 1 W3 (EAdD) o] 33832 dol(W3l)= 7] Al 2 23
o (EA42) 9] kel deol(W32)sh w4t/ olFold & k. 5, A 1 2FFHEMD ] 23
Al 2 WFFA(EAL2) o] TFUART AA] o] Fold 5 k. webA, m&o] w2 {F7TF A
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X
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102 & 2Ee] e AR EEdgEl] e g

filo
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o

T 108 #Zx3sMA, f71Ed A Al 1 H3d 9 (EA6l) e A e ZJ_Ol(Lu )= Al 2 o] (EA62) <]

FAeke] Zol(L22)9 T A o]Fold 4 o, Al 1 EFF(EA6D) ] ek dol(Wa) e Al 2 &

g9 (EA62) 2 ko] dol(W42) e} A o]Fojd 4 Qith. =, Zhzhe] whgod < (EA61, EA62)9] 43w

Ao RN, WFddEe] HPAHS 24 4 k. wEA, G&o] $e frIdFLAe F
1=l

T 118 % 89 Al 4 AAdo] wE Sr|ug mARR e Wl o= ppE wel duet Uw o)),
% 1E FEsE, B gAY A 4 dxde] o fol EA3HE A 1
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WA (EAL) B Al 2 EFD
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