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BE ABE 2, WeelES Agwe o}HZe AP w5 BFowA FEF A8 WAl FAE o] §3
e Aol el WY B UE F AofE AY wAl FAS(AA A% w9 AW BE B
AERzobdeolE BEQ o] vt sttt

AER2 FAE, AFRse) Aty dzpelrt. ]9 Z2 AERX2EA FA FAEAE, Egto]
SMNEAER 2 ThololdAER 2~ Edo|m2dAdER2 A Yo|Z2IdAEZ A~ 53 5 F EAE}. s F
AMe, Egfololgd A2 A7t 5o npghdsitt. EfolollEAER2 A= W@ AFo] A ;2
ooyt FAES HAAANE fE sttt EgfololgAER A0 ARES] dEAE, ?ﬂ%%mﬂa FE
"UV-50", "UV-80", "SH-80", "TD-80U", "TD-TAC", "UZ-TAC"Y, ZU7FAMAIL] "KC AlEl=" 5& & & Ju}.

rg
jﬂ
i&
2

3 ZSYa X9 FAdENE, slEHsAE =B UA Xt S YA A=, S Sgus
T IR sto] FHHE= FAY TAH, dE =W dE 37 %fﬂ%lli E11—240517§ 2

H3-14882%, Y F/NESTH H3-122137% SOl 7] = A5 ,

e A& ()FFA, 3 SHAY FoF A, o SHAH g, == Wil 59 a-SdBIe
FTHA(HEAZE= A FFA), R olgs EX3 JHEAMNolY O FRAE W4T aYZE SHA,
o5 Fa 3E 5 Atk 3 YA FAGEANE, wRAA BeHE E 5 3l

3 ZEY YUY FARAE, vFe AFol AREL Art. FALZAE, HE AL THEATITFolARA 9]
oAl Aol JSR THEAT| TRl ARA O] AFETE "oFE", TICONAARAIS] A "ETpA" m=o] 7}
7V TR 71 7EOlARAl O] 3T "APEL" S & 4 AT
(ME)otadA A=A, & 489 g34& AsistA &= U9
s AL F v 98 9, ZoveElagal g 5o ZE(

arL
o

PN

T

mlﬂ ol -

ol A, dele] Adg (WME)olaA-dA A
HE)opadAt o2, weadst mE-(v
sisz]

E)otaddt 55, vetadat vEd-(ME)oladAl o & %% A, vER A viE-opa ™Al o] 2E (v
E)otadat A, (ME)oradA WE-LEteldll FIFAWNSTA 5), A& dIFiTE e THA
(s &9, dwgadit Uﬂ%—ﬂﬂE}iei Atelg &2 A, dEaEdt WE-(HE)oladend &5
A S)E ' o . wEAsHAE, EYE)oA t HE Fo FE(HE)etadlt C1-6 445 & F
AT, Bk v s e EA dEs FAE(50~1008 7%, vHEA A= 70~1002 F) o= sk HlEkA

2k WgA =45 5 5 o
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

[0194]

[0195]
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(ME)etadA X9 FAAZA, «dF W v2AHA] Hol& 7HEA 77| Al ol g3l VY o3l
VRL20A, ¥¥ F/HEFFTH 2004-7029650] 7|AH E2F Yo SFxE zk= (WE)oadA =4, 2 W 7}
v #2383} wkgol] ol doA = aiTg (HME)olad FAAE & & Ut

(ME)obadA FAZAM, SdEd F2E 2 (ME)ot a8 FAE 082 = . =2 Wdd, =& F
B, 2% AR 12 VA FEE 7HA7] HEeltt.
Ho "Ee] FAE AA3 HAAT F ded, dvoRes Zry AHAF T Add, WA o HedA

1~500 pm AEolt}. B3] 1~300 pm7F ¥wFHASEaL, 5~200 um7} BEok npgEA st Bs 22 5~150 umel A%
o 55 Aga.

Re(X), Rth(M)E, A2, 34 Aol dolA o] wHUlo] Fetdlold, B F7 W] ZEtdlo]dE& et Re
(A)E KOBRA 21ADH, & WR(SA Alo]aF 717]1(F) Al °‘°W, o Ammel F& 5 HA Bgoz 9Jit
ANA FHET. 54 3 Ame] A8 A, o3 A" FdEE vRrdE a@dsiAY, B8 SE%s T2
B Sow Walsle] AT ¢ Q. SAHE IFo], 1F L 2% F4E BYAE YeEgE A A9
=, olate] Wl 93te] Rth(A)7F AbEdT. =3, o] 54 Wye, F&dle 33 oA E 9 yraE
a7g Fare] wigutEe] Ho YEZ, 1 wFe] Hi dEZY] Ao glojMm U o] gHT}
Rth(A)E, 4<d Re(A)E, WU A= (KOBRA 21ADH, X+ WROl| oJste] dohg)S AAE (3| AZ)o= 3
A(ASF] Qe Afels, D89 U9 doe] Bas FAFeR ), 5 HA B diste] WA wde
25E \F 507 7HA 0% 5o 7b7b 1 AAR o2 RE 3 Amme F& YAAIA AN 63 A5t
W, 2 549 Fepdlel st v 248 /M 2 dEE HEARS <712 KOBRA 21ADH HEE WRe| AbE
steh. A7l delAl, WA oz NE WU NAHS IHFoR sha, oo HA Zke] gEhdo]A o]
grel A=27F HE BEds 2w 5 A9y, 2 AA ARRt & AA AxolAe gethel e o BE
S F(£)E WA F, KOBRA 21ADH, FE& WRo] &3}, H3, AHS AAF(IAFH)o R st (AdF0)
S AeedE, 2EW U9 doo Bas FAFew ), 999 FAK 2WFozRE EidolAts A
stol, ke e FAEY AR, 2 A" RARS AR, o8k 24 (W), ¥ A (B)EY-E RthE 4t
% F=
[k 1]

bl JEnea) — = (0) ) .limte)

(nysin(sin TE2"20 )2+ {nzcos(sin'l(f——g——) » cos(sin ~ (——=)}

3, 719 Re(0)E HA BEFozRY 2% o ZAR Wil lojMe] geteloldgke vEbdt. &, 4
Well oA o] nxi=, Wl dolA o] AGE BFe] =dES Yehllal, oy, Wulel oA nxel #Halsh=
W] 24 ES UEY, nze, nx 2 onyol Ausks W] 2dES Yehd de 9ol

Rth=((nx+ny)/2-nz)<d - = + « -+ « « « - 21 (B)

i

ZA4F = ZEol, 1Foly 2% 2HE AR THT & g A, ol2u F&F(optic axis)o] Y= TEH
Ql Ao, olste] Wl 93sle], Rth(A)+= AEHTE. Rth(A)T, FE3 Re(M)E, AU X735 (KOBRA
21ADH, HE&= WRel 9jste] odE) S AASF(IdF)o 2 sta, dF HA W dlste] -50° FE +50° 744
10° 2=¥lo 2 747 o BAAR W g =RE 3 Ame| FS JAMIA 118 SAsta, 1 549 gErdlol gk
3 B ZAEY 7@ 2 JEd 9FAGS ZAE KOBRA 21ADH H& WRo] AH&3th, &=, A7) =4 ¢l
ofA, Hg ZHAESY Ak, g =5 (JOIN WILEY&SONS, INC), Z% 33 AE9| stg=a &
| itk H FHEY @e LA Edhe Aol dEiAe, ol FEAR SAHS = vk, FE ¥ IE
o H FHEY s ol oM;E}: AE R 2oL o] E(1.48), AlelE RS £ (1.52), EFe7hE
°]E(1.59), ZH|dlddeladdo]E(1.49), Zgxetoldl(1.59)¢]th. ol H FHEY 7HE#Y IFAE
Ad=Esto g4 KOBRA 21ADH E+ WRES nx, ny, nzE AF&3th. o] AH&% nx, ny, nz2%FH Nz=(nx-nz)/(nx-
ny)’} 9 AHEEY.

T3, B oy, AR o, 380mm~780nmE WITE, T, B wAMoM=, FAH wgo] st 59

-0l
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[0196]

[0197]

[0198]
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]
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w WA oA, Ak BE S "ARF", FHE0] AUt He WS vt

T, 2 A glelA, AR 99, SR 95, 2 44T Tl 7 FAY #3 545 dede A4, F
A W9, B A8 FH8(dE 'Y, 'S, "TEst o 3ol dsiM =, A FA AAY 2 o]
|4 FAdd diste] dutgow &He eAE EIste A, A HE 2 AEE vEhi dda sy
HE Aoz 3
o, B BAAelA nERreld, FAIHA gk WA Eks ow|sta, "W %EE}*E(CR)"—H, FAES HA
kel lojA] SHEE W I E 5 JERE AEHE ZEHAEE Wby, "Alop7 ﬁEE‘r*E(CR)"L
FAIEO WA oY AAK AA WE(AE £, BAH digte], 57 WEF 6022 golE= 1)
o A SHHE W e 9 5 IRy S ZEHGXES Tite 0w v
(H&3)
dadh Haaet B dE5e] Hgele, #9391 85 w, H&AAG JHAA 5& A ALY+
ATk o] HHA ® A2 A HoRAME 5WHE dHHE A oA, & EW ulo]dEE R o] Fo
A= WAA . B Holx Bafolu} Bl ZEerelgalol=u} Wahyl, aa o] upoldetmeA] Zajnio)
F&4 TtuAR o] FoA e HAA S5 FIte]l BT F vk, ole} T2 HAAR olFofAE HATS, FE&
Ao EX HAxS oA FATE & ded, a2 F8AY 2Al Ade, Fed mEkd, stuxly o
A7MA, A o S Mg & Ak 53] AFAEA %ﬂﬁ}ol‘é%}i%ﬁlg} 2w &S ol&dte A4
die, ZEhlelddsagd FAE Hste JAAE ol&ste Aeol, JHAY HolA vgdsitt. YelrbA =,
b EctAE T E Zhe EEnle|d U agA FAE el AFAAI W8S TS HolA B vy
stot.
deEd Zeutold e n A FAE, 5EHe dANE AL obvARt, HAALS FHolM A FIE 100~3000 A
T, 34 vt 85~1008% F=rt vtk & X*Z“ﬂ TN FLEAE 5HI dAE= AL of
YAk, 0.1~1583%¢] Aol nigkAlstar, 0.5~1043%2] ol By npgasit. d&d JaFo FARAME,
Az Fof FAd lelA 30~1000nm FE=7F vk sk, 50~300nm7b Bek wpgk st o] FAZE W gkod
p=d

Aol BFESA Ha, Uy T ytel EAl7} B Eo] Folxr).

2 9o HFAEA (ME)eta-A, fFAHAA, otABRAUAA, ANFAA, HeIA Fo dA85E FA
E A9 A5 FAF o8 5 Ak

<oz Al

g Aol FAol dslAE S AR glm, duHel T 9g AS A4T Yok 4G AL, oE
SW 0 WAE @ e Jw, o & 4ol /% ol AAW AFFL TPstu, Do ulebA, Ael B
% 59 2PN Qolw Wk, AF Ao T med gelin S¥s ARe fn, EQEEE deE ),
T3 ESIZEE HnE(SIN), wEE dHRIMENA), [1EdQl 29 APS), S8 AAAoHE W A

(
£ olg@ 5 Atk

= 94 AL, VA RE, 0B BE, IPS R=, EE TN REQI o] rlgAls

IV wEo] o AolAE, A b Al ¥ B¢ A4y BAst AdHow £9 @A, £ 60-120°
2 HEY Ngsa vk IV mEe o Ae, Al T Ay B4 A=A b gol o s . o
o #aol 71417} 9l

VA mEo] og AoAE, A Felk Ald B F4 gy B daRer sHo Wgsn Ut VA B
o o : B AY T Ao A gA7)a, A A7k

H
Ao, (1) & 8 A4 <4

2
Aol AaAeE +HOE A



[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]
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o, (2) Alopz FdE flste], VA R=E HE ZdRlEs(MVA Ex=o]) o A(SIDI7, Digest of tech.
Papers(e]alyd) 28(1997) 845 714, (3) & & AAAH EAE A FA7F Aol ddFHow F4
gk A 7] 3, A 17F Aol HIEY "HE Zulel wiEgA 7] BE(n-ASM BE)o] A A(YE A EEI
o 1% 58~59(1998) 71A1) 2 (4) SURVIVAL Rx=o] ohd A(LCD SIEWAYE 98olA wip)o] xFHgth, w,
PVA(Patterned Vertical Alignment)®, Fui3F& (Optical Alignment), 2 PSA(Polymer-Sustained Alignment)
Z ot shve HT}h olE EE9o Al tisiAe, g IS TE 2006-215326%, X dE FAEHT
X 2008-538819%. ¢l “&AE 71A7F it

[=N

IPS o] g A2 § 4 A4 EA7F 7] viste] dddow o w3 )

o JAZE Q7R RN aA Bapb HHAHoR SHEITh. IPS REw AA FA7F el A SEAIZE FHH,

sk @ o] Wdwe] F4He Hustal gtk 3 B AEE ol gate], A WA FEA] A9 ¢
= ° B 311-202323

E, @ owge) o E4 3AE, e R4S TRy QolE "ok o2 59, del g AW, w3 2a
RES T Z, AWAE, ohE 2delE S @ACEE 1o
Aoy, AW Ak, EebelviE, ol PAE, dumYs T EuZel wHHe] Qolw ek

wegoll  glojM el shAiE, Fde] 500nm olEk]l ZRASl BE ol&sta U= A, RGB 4 I
) = A
= (o]

(M B M o2

¢ oo @
I
_P.,
OO
&y
il
o
oo
9&
)
[
ox
I
1o
A

o 1%
=
|
WA
J>
we, -
=
=
=)
o
ox
il
o

Do 2ot R ooZ rlm
[
it
-4
S

BN
o2
12
=

e

o
-z
il
i
v
=

>
Jn:a

o ¥
i)
=
i)
o
jur]
=,
o
2
ot
Am
ox
rlo
e,
e
of4
=
Am
_01’,
ok
f
[\
o
o
¢
o
oo
w
()}
—
=
fol
off
=2
N
2
i)
2
e
o
)
o
ok
f
o
=
oo
rlo
e
)

2
=2
A
oo
i,
o

9, %42 yehis 2 geel Qeldel Ao Fabge] Auke Falge] B wge, @3] 590m
610nm olste] i1, ThE @&o] 470mm o4 500mm o]l Ae] whEASTh E, %2 el Ae B
ol AH4d Al ko kel Falgo] wi s, @] 590m o4 600mm olakel o] vhehA s}
@ wag el 29 Aed Jolde Ao Faee 80 o4l Aol WgAsith S e
Eol glolA Hu) Fahgo] Wi 39S 5300 ol 560m o]kl o] whkA s}

o,
: oX,
g2 0

v
y b

-

e 22

il

Zhe= F9de, 600nm o] 700nm o]ake] g d el glojAle W w9 wge] 620nm ©]

o] utzkAait}, A&d FY F4o] zhe FJL, 600nm o] 700nm ©]3}e] g ol
Zka, s 548 vehis 4y Yl oA, e B3 g3 g3 oire FHEe,
#9] 10% ofskel Zle] mhatA st

o ox ox
%Egm%
AT
Ko = ool

o o
5 ¥
=
>‘>i—0'

A A4S vehdls A e, 580mm 014 590mm olstell glojAe] Fuhgo] Hul Tl 10% ©]Ekel

A7) ZE]§ dEEA, FMowE C. 1. Pigment Blue 15:60] XA ¢t C. I. Pigment Violet 239]
] 2+, C. 1. Pigment Red 254°] BWA o2 C. I. Pigment Yellow 1397} o] &®t}. 2189
C. I. Pigment Green 36(B. &3} 7] & zAlolold 2&), C. I. Pigment Green 7(23} +
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[0226]
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[0228]
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[0231]

[0232]
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g TeZAlojobd 1#)of], BAME okg2A C. [. Pigment Yellow 1509]4} C. I. Pigment Yellow 138 5©]
o] gHtt. o5 AR XS £BFOEMN Ao Jheaitt. B tme] S Hluldd tiste] AFolARt
SEFoRA, AudSol kgl 38 590nmell A 600nme] W E HAgsteE o] Jbestth. R, dAAle, A
Hog Qtag o]&stal YA, EFES AT F i, ZEAZ MEA, IS GET £ e Hiold,
AEol 9% A dyox

oi
E
_1\1
oty
Er
1o
>
, O
2
e
N R
=
(m
1
[>

2o 4 s,

B odge] Ay g AXE, v EdA2EH(OlE, TFTeas $HE zhs T 7138 o 2 3lo] vy
o},

4@ v EAAZEIL, Aele] BEF 110 Jan wwel AbshE MRAZE 2% Aol vdAsch. e
WS EdAsE nEA g e mﬂﬁ%~%%<%ﬂ?déﬁlﬂnkMB%§ﬂ Z1AlE el flom, o] FH.o
gL 2 el dgH

Rk

oletol AAcls} WS Hol ¥ wwel B4 ¥ TANCR Btk olstel WAldd tEe Ag, A
8%, vlE, A UE, A 4 5o, B uyel ANE AusA 2t @ Ads WAR 5 AT weA,
2oy 7

ol Wl olstel Uil FAldel oste] FgH o sAsolol & e ok,
(A6 1]

<A 19 FHl>

wglo|ES Hgye] TEES HPY BHS EORA AY FQl AEE oA oEA HE "TDE0" (FALE

AR S o] &3t}

Hzlo] EZS HPgo] gojE ARG o BEorA, AFZroldYolESA HE "DE0" (FADEAANS o] &

GUA=

JE FNESFH 2006-29327522] [0219]~[0220]2 TL3HAl sted, HFAE AZzsta, 7] 2vle] AFH B
=

5 WS AYAe] FHol 42 Psel, BRW 18 A=Prh,

W gdlede]l v whAl A ohEu 2-A%, IDW/AD'12, p. 985~988(2012)& g
WAsHAL, Vgl di-gsts 378 digedl doiAe] ol wkal&e] FF9] ¥kl T4 I 365mm,

AdGe W wkAb FAA 99 1-As, WV WAL /34 59 2-A5 907 3 HA RS, UV §RAE f-A)

UV HRAE A o 2-A 2OV RAE A O 1-AS Zhe AE wAL BAjel] iabel o] uvage] vt
AHERA, 3 365mmel QleiA el WSS, B FEA "V-550"(UE ER(F)ADE FA4 Y. 2 2dE §)

7] % 19 71A g},

<gag PAlel §4>

_23_



[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]
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FHA3 HARA, v ESFHE 7303628, =-(Peng, X. G.; Manna, L.; Yang, W. D.; Wickham, j.; Scher,
E.; Kadavanich, A.; Alivisatos, A. P. Nature2000, 404, 59-61) % =¥%(Manna, L.; Scher, E. C.;
Alivisatos, A. P. j. Am. Chem. Soc. 2000, 122, 12700-12706)% Zal=, UV 23 rtlo|lexo FHFo| VF
o] YAtdlE well, T4 3 450nm, WHEEE 40nme] HAFY FHF LFE e = 2 1y, A G4
540nm, WHEEE 40nme] =AFo] &3 4o sl UA 2= 29, T4 9 645nm, WHEEE 30nme] A A Fo] ¥
F RS e A R 3& AT A R 1, 2, 39 A4S AFHA FAoln, 4 2re FF9
dole] 3t 30mmSTh. HgH, FA REo] FFo| ol Hyre, FiE dA dAnjFor Fgn. e e
2, ¢ ZuE A R 22 AIE 15 o3t Wy oR A,

e

AARA, olol2ZEAHE 6mols FEHA olelaxe FEY Eeloldusazgacl=(cls, A
PE"eha §De] AES ALtk w44 PET] fo] Mol £mi 75Colth. WA PEI/IAISE FA 2= uje
oz ool AFAE olstst Lol AW, o7l P 2= WFEe Eeluoldetme(ols,
VA EH e WEY s shel, AT P 2= 1, 2, 32

o,

Hil
ol

Fetoh, R PVAQ] f2] o] 2%& 80T

FE 1000 o4, UIFEE 99% o[4S PVA BT 456 . @ Aol MRS FA 2e 12, 3 22 14

£ B &g, ¥A 2= 3 PVA &S Fvjdch. = T 200 ume] B8 PETVIAIE FHIETE. o}
2, 2718 FA4 200 ume ¥)AZA PET7] Ao %2} 2= $Hf PVA F8NMS E=¥3F}aL, 50~60TCe] ==oA
3le], H|AA PETZ| Al Aol T4 25ume %A 2T 84 PVASS A 2@}, o] H|AA PET9 U¥xF =& &
fr PVAS] ASAE 4 2= AE lojgta FE

YA 2E AE 1g, 130T AA & 3
7F RS ARd 1502 AAgY. o] o
I3
[}

4 &
A7 wpaslel, oA 4 ZEob WFE 15um ) ookx} 2 g% PAZoR wakgt ol
25 W AE lolgha PEvl gk Ed, F4 2ol 4% ug Jee, Fay a4 dndes

ohoE, A 2E N AE 1 E, 99 WAy 9 2ee] A% 0.005g/m Gt

A FQ A4 BA AN GHIRUAA, FEE T E Baste], wee =S AYRe
WAL A TS 24 R 1A 2lolZel WA BHW 1 WA, WV ekl 04 DE T 1A% ue)
U= H29 Aol @A ATE G 22 WY A= 18 I AR AT 4L 43
Ao}, Mekol = F12 olste] U FriY weto|= fulom WA e], A

E J UV 23 tho] @ = (1) X]o} UV-LED: NC4U133A, =3+ 365nm, o+
gak $hHet EFS sk WEde|dlth. E, FHe] SR FPoZRE UF
HALE Sk WAL B Al E ) sk,

<ie AL wale] P

IDW/AD'12, p. 985~988(2012)& FiZ EY F/AE 3un’t HEF WHAT A o]ejo&= AAd 144 o] &3+
AA 59 2-A9) Alxe} TS dtel, FAA oS 2-BE FAF Y. AAd 1A o] &3 FHA o5
1-A9] Az} sdatA ste], 44 tse 1-BE FA ).

Hg 1 floll, WV ¥kAL §-34 o9 2-B 4 UV AL §-314 t5E 1-BE o] &A=2 AAd 139 T3 s
o H3tdoh.

AAld 1ol JoA, UV JRAL f-3 A o5d 2-A 9 1-AE g Sl X g Hgw 1
W 9HAL 314 s 2-B 2 1-BE golSol wixg HEd 15 o] &3 A ol9fol=
o, Al 29 A FA FHE AZFY.

of

thalell, 7oA G E
1x]el 13} FdstA st

i

(Al 3]

<de WA 2o 4
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(Zel=Ee NAdS aAste] o] FoA= Fukal

of

o @A)
AAA gol, FARE AT WAL No. 50(200541) pp. 60-63& FILZ, o|&F F2Ale] AR WA, =
daEy agge agstel o Fold: PuAES Exol osle] 15 @AUT. Qojzl 2dx

o] o]0l FWAES IV W} CLCL(HAAY WA= it

of
o,

UV 8RAL CLCL(HA 3 WAL flol], o] &3t 718Ae] T/HE el ZFelxue A 725 4T F e
Ao WAG Z o]efddli= UV ¥hALF CLCL(HLHF RiAD) O] FAH FUstA sto], Felze= A44ES 143
o o]FolA = FRMALZS Exd odte] 15 FAYT. Dol FHYAHY HFFS 1438t o] Fojx =
AFES UV WHAF CLC2($-993% Wb 2 3o,

UV WhAL CLCL(ZHsd3d wbal) 9 UV WRAF CLC2(5-13d wbapb) o] Hof whalE9] 139 v} $4] 32 257
365nm, WHEFEZS W5 40nm, FAE BF 3um, HA AneE EF 0.12, "o ZHELS BEF 1.5704.
T, An=0.179] AL oLt A, WAL FTA S 365nm, WHEEES 100nm, YRS 3umE AT 4 9

Act.

(W&o 574)

AAA el UV kAR CLC2(-<138 3 WhAb) B UV HRAF CLCL(HE 3 vih & 2 A3Ad 9AkE 73139
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