2017/160031 A1 I 00 0 01O

) 53 EY 5‘-94‘\"11 3o FAE FAEd

(10) FAFAAE
WO 2017/160031 Al

(51

eay)
(22)
(25)
(26)
(30)

1

(72

74

SITY RESEARCH AND BUSINESS FOUNDATION)
[KR/KR]; 02841 A1 2 A] A & ¢kok = 145, Seoul
(KR).

gz YA JU, Byeong-Kwon); 03011 4] £ A]

B 2742 48-17, 711-1004, Seoul (KR). ©] A
(LEE, Seon-Uk); 13556 77| = A @A B3+ A A
= 239, 104-2501, Gyeonggi-do (KR).

a8 ¢l 534 ¢ 8 (NURY PATENT LAW FIRM);
06131 A& A 7+ HE &= 254 15-5,4 %, Seoul
(KR).

1o, do rlo

(8D

19) A A A A A FA 7T >
SAANES :
(43) FAEAL é
2017 99 21 <1 (21.09.2017)  yarg POIPCT
A EHEF:
G02B 5/28 (2006.01) G02B 5/02 (2006.01)
GO02B 5/23 (2006.01) GO2F 1/1335 (2006.01)
ZAESANE. PCT/KR2017/002653
SAESLYL: 2017 39 13 9 (13.03.2017)
49499 B0
F7]: =t
SHAAR.
10-2016-0030250 2016 1 3 ¥ 14 & (14.03.2016) KR
49 3R 4P P F (KOREA UNIVER-

(84)

Z7:

ARSF (2] AV Y &, e BE TRF
Ul Al HEE 95199): AE, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

ARF (Exe TAV 9E o, 7MEE BE /Y
g 489 B3 E 938te]) ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), -2} Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), -+ % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

TA ZALE DA 9} A (FoF Al 21 Z(3))

(54) Title: PLASMONIC COLOR FILTER WITH HIGH COLOR REPRODUCIBILITY

(54) B9 B3 .

2 MAHN Salx=ny e T

= g
[sERez]

CC &7

AA ... Blue filter area
BB ... Green filter area
CC ... Red filter area

(57) Abstract: The present invention provides a plasmonic color filter. The plasmonic color filter comprises: a red filter which is
formed of a conductor, transmits a red color, and has islands periodically arranged therein two-dimensionally; a green filter which is
formed of a conductor, transmits a green color, is disposed adjacent to the red filter, and has holes periodically arranged therein two-
dimensionally; and a blue filter which is formed of a conductor, transmits a blue color, is disposed adjacent to the red filter or the
green filter, and has holes periodically arranged therein two-dimensionally.

(57) 8%A:

[CIS & A&



WO 2017/160031 A1 WK 00N 00




[1]

[2]

[3]

[4]

[5]

[6]

[y

WO 2017/160031 PCT/KR2017/002653

N F A A = A 2 E(color filter) 7], o] | ©](array) 7] ¥H(TFT(thin film
transistor) @] @l o] 713, 2 AL e 7|77 o] o] 7|3 Aol A H
o7 Z-(liquid crystal layer) 2.2 -4 2 4= T}, NAH T A2 o] A 2T
71EA o 2 o] v AT A &, EE ] A 718 I (photolithography) 378 &
dow stz P Ao M vt =5 Fol= HH ol a5 AL it
A7) M FAEA O AR E =AY = 9 R B PR E o] 851

O

23 a9 o] B Frete] 2EAY| 1 TR LA Bhiz Ao F7 KA A
Aol g FAF o) nha} slbo] A H-3 45 7] F 0w QALE WA o] A RGB
A A F 3 7hR) AR E a7 0w M A e] WE ol A B 1hgo] 30(%)°01 4

2
¥7] o2& 5= e} o] @& o] -2 I I(LCD 3 Y)e] T3t g & o) uf-$ sho}
W 2}o] E (backlight)oll o g+ A& A&H| 7k F7kek 4= Aok Bk, 3] AeldE=
7y AR A H A AE(resist) X, =3, A4 2 AT S wEslo]
218 5}7] wjitofl A o] H3ek 4= A

A LE 24 F7]4Q A& 2Ea1 = Y2 A oA A st Wel 4beh
A4S o] 85le] S A H o R 5= E
color filter; PCF) 7] % 0] =501 it} 18, 7]&e] & ojd Zet2ry 4y
e Foll A A FE = A7be A

= AR A S e ahe A, Al 2 g e
Fe A AR S 7h Aol BE 7L a7

g o] A A

>,
oo 2

i

>
o
R
iy
Y

=

>

>

A

o)

>

g
a
2
‘0



270 nm W #]
GRS

T .

PCT/KR2017/002653
7] &
o o

al

=
T

9
d

A

SRR
0.5 W4 0.8

=4

T

T .

_]
B (fill factor)

=4

o =

|

[e)
Rl

WO 2017/160031
370 nm 2

Mo

ol
270 nm

=
=

T .

] ¥ a1
7] &

=
T

o] 27§15 o &

A

—
=

=
=

&l wl

] ¥ a1
1745

LS

A
e}

Il
ol

R EEREE

Ox

&

—

W A] 370 nm &

o
T

=
[€)

N
9]

=
[€)

7] H

eN

o] A5 Apol ]

=

[e)

ZH
= 100 nm W #] 200 nm
t},

T

A

1 E o] A}o)
o)

A
Ul

0.5WA 08«

S ESRA e

o] 90 1

T .

T

(@]

EEY

40 nm W #] 200 nmo] 3L, 7] K

T .

T

@
il Aol ar, 1 A

o %7

(@)
100 nm W A] 200 nm®] 3L,

x|

B (fill factor)
bz

ol A

Q1 =
3
993

7HA
A

[e]

T

[e)

F2FeH(SiOx), B A 2l A SHHSIN Y

-

eN

A

o
=

7] B

g

]

7

A

T

wK

T

=7}

[e)

/\]:/12

1

ko)
-

F& g

[e)

B =

v
=

2] 71, e

—

R
v
W
o}
_5,0

—_—

T

T

ol



PCT/KR2017/002653

WO 2017/160031

H | : _ i ol
—_ —_— — ,q lnre e
TE N oo Mo B = T B o B ®e A B B
— < s 2o K o o 'y = ¥ T o o . iy o
o NOK ooy .= o= K Lo — %R X N ) " b
o ﬂ_ﬂ =~ B iﬂaﬂa ~3 dle o0 Jlﬂ‘.%a — r = r
W B Rt g P RRT ong w3 5 o o 35 3
Tpm "wwPepr wwBTSimg w9 oS B 0M % H
OOULM_MH Lf,u_lﬂjtul‘._,mﬂﬂi_lﬂo ﬂ@EUEHWL,m_./IﬂE ﬂaﬂhﬂ ,ﬂullHLq,Wﬂﬂ Elﬂ _é ;Imﬂ _é
BE XM EFoel® RER_gig oo 0 EE N ﬁm o ﬁm
Bogoof NN TR = RO m S sy 5 S S I o
=r o = T 0w o B = T ™ < M ny o) e o)
NI NN N B L A= = R N e S LAY T \
Twn MW ame 8w w0 mE Tooo yos P
W o T e D ol %ﬂﬂﬂeﬂa NE L T i N
Bak AT ex =W Tmes w=z gL I
T—o Ty —FTogrn Ml g wpE o ll e RGN NG
o O sl =W T Ngx  TF W T T U I A R
v oiw mlox Do FRT gox T X wp B W2y
A RN e ™ e e Nami s Nosl N N o * )
T T W " TEP RN T oERTRe o DT TENE 9o ¥®E
Cxg FLTHMade® ws T gEwm oz TET MnzT
Mo e o W Ol ol W g N 9w e %@anna? T T Wﬂw
Ty TPTVagTre e loT¥Esm =, o0 XHAT °xX
wTE ThULToacm zALALTTEY woa¥ 00 2ol
IrR ﬂ,%ziﬁiﬂ% TRDN T 0T Y ﬂMal,%mavomr <0
aHE ZMhe gy IR OIS WwaquxmﬂAmﬂﬂ_%%mﬂ
TR T AT Mg lagg PDHFFFLAIRTIE DT MG T WG F W
cﬁeﬂoa@mﬁﬁWﬁmﬂoWﬁmﬁﬂ mETﬂaeTWam 5 ﬂuﬂl%@lMEﬂﬂﬂaMﬂaﬂ%ﬂuﬂa
A N B S N e i o W R B NN S I S e
ﬂioiimo__owrﬂi2ﬂﬂdrmo@:imﬁzmo2%%4%Aawrm.J%%%%%%%
FRTIPIDWHEIToW B XN B o mlmwX oo%%%aohmm%wn%gk
R BCOB gy o W R R MY RO ORE R gy RORT RO MU gy N opp B OB gy Mo mo BY o W o Ay
ERUEE R R e S X I S T I
= = = = = =5 © =
= = SRS ) SARSONE SR S ]

o] sl whE

hyi|
=

zmy 2

AL
=

%= 3a9] gk oj o] Fx9

APA o] e},

T
T .
T
T .

el
% 3b

[28]



WO 2017/160031 PCT/KR2017/002653

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

T s yehl= AlE g el Aot

% dav 20 ol A Ao whE gk ojdlo] o] Hefar Zhe
ZE(D-PCF) % & oldlo] 7-x9 Sef=1 e} AE(H-PCFH) A#
F71(Pyell w2 M2 FE e

5 4b= RyGuBL® 299 Eef=w Y 7t 9 3 RyGuBE £ 3H
Edt=ry Ze A Mg g e

4otz F ofulo] Tl A Hekzwy Be} Beje] syl e i
542 vheble.
E4di= Fojdlo] T2 %4 FepzEd 2o} Belof shgol 2 K

545 vEhd.

5 dex= vt ojello] o AA Hetzr et E(Rp) R & olHe] &
Aa Fepz=w o e} GE(R)S] Tgol 1B Faky 548 et

% Satz 2 g el o Ao e sk ge] pae] Felzwy A
WE|(D-PCF) B & of el o] Fo] Hek=w s Zek Ae|H-PCR)E] A4 Av]
AR

5 Sbiz 5 ofelo] el Febxwy 2ot WE|(D-PCR) L E of o] 2]
Zohz2wy 2ol Le|(H-PCRH2] F7]0] 1hE 2R U RyGByE 3
Fehz=wy Ao} Wel L R,GBE 23 Fepzwy 2ok wel o] Hejelo]
43 AvhE vhebuic

= Z oo X9 M Zgtxrwy 7} "JH(BH) S oy o] Fx£9

Lo

o

i
ot

W
O

X Sc+=
=A 2tz Zkg) .JJH(GH) ok o]glo] e A Zglzwy Zhg) "JH(R
p) & ol mE Fap ol et A¢ A3 E yEbdin

5 Gaiz 2 g o] 9 A o] 12 RyGByE £FHE Hek=wy Lot delel
F25 vk Erolt)

% 6b3= RyGyByE 2849 Zgt=r Y Zhe} Y4B 9 R,GByE 284
Zalzyy 2o} Do) A RS e A Eeo] 4 Ao},

5 6ct 2 o]dlo] x99 M Zglzry et "JH(BH) Z oFo] Fx9
=A 2tz Zkg) .JJH(GH) Z olgo] o AM Zglzrry 7Lg]_ "JH(R
w, R G ojeo] Tz A Fel=ry Ad) AE(Ry) 2] 9ol 75
=4 e Ao H ATtolt,

5 7av= & g ol A Aol whE RyGyByE £ SekE Ze) E o
g Ak meelt)

% 763 RpyGyByE 23HH Zot2w Y Zhg) 2 H ¢ R,G B = =34
Sejzwy 2o BE ] AHE S el A Eeo) 8 Aol

T 7c¢iE Eojulo] o M Zut=zRry Zal HE(By), & ofdle] &Y
wa] Eok ey 2o LE| Gy, F ol dlo] Fxe] 44 Fepxvy Ze} WER
), sk ojel o] el 4 4] Zebzmw 2ol BERy)Q] THgol utE Fibw
E*é% LER = Al o] A d ot

4
_l

I

d



WO 2017/160031 PCT/KR2017/002653
[43] I 8ad= Bk o] 9 A Ajdo) whE RyGB,E ZFH Sty Zhal dE 9
T2E Ayshs ol
[44] % 8b+= RpyGyBy=E 23HH Zotx2w Y Zhg) 2 H ¢ R,G B = =34
Fet2r el G o] AR E el = Al Ed o] Aot
[45] % 8ci= & of#o] 29 A SRy 2 HEB,), & odo] 729

=4 Sl 2k HE(Gy), & ool 7o A4 Set=ry 22k E (R
w, B S olleo] 2ol AA Zetzrwy Ze AEH Ry el e Fa e
545 vetd= AlEd ol Aol

[46] 9= ¥ i o] wohE A ool whE Y A A E Ak
e sol

[47] =102 2 i o] v Aol wpE §7] dg vho] o = A AAE
A st id et
e o] AAIE 9T FH

(48]  AEel2alAor Tyl o mdd A4 FE o H126); 4] EAA R

2R o g FI]H o ud CR
BAE T3 71a 3] A FE] o o = Y] 4 FE g ool Q18]
A I ] 22k A e 7 Sy oz i dE P dE (1222
=3,

[49] o4, AR EWES Fzste] Bouhye] A5 S Ay glA T B
g o] Fohiz Vg ool A Sadel A Al s Tl A 2 ol T Y& 4
AFdelu AARl 548 WA shA] dair thE TAA Q] el A 5
ATk A& ola g 5= 22 Aolth T B o] ol A 7] E e AAldEol=
E el A oA A Q] Alo)v] g4 o] ol Ao = o3 af of vt Frt

[50]



Z o

PCT/KR2017/002653

S RHERERPEDEEEE S

AT

|

[e}

WO 2017/160031
)

Q_—rL

3|

[

A
=
el

5 4 =i 4 % oL ow 2 B
— Z - .

o Hr T —~ V o) - X T .. ol i o H B WW
— n X fs) ~ ‘I‘mﬁl i~ ‘Nﬂ OT;O
RE .. ROE _ T o ™ o= B oy ~ gTmo T
— T —_ o o R I ¢ o 2yl )
o WOl D = mﬂ N MO w Y L ol om AR %E
=% olm R of W W g X = LR L
iy = iy N ,m_./l © B E#E U.f N = = = val Efl —ﬂ/u o 1%2 _EE O_E
oA N R g A X G “© F i EK
R s S T % ) XWX X A Y
Ty 5 oF e SNy = R
TEloy ® o = S N E e = ool oo
N N — = : T =2
Moiﬂohmﬂvu = %ezo M R~ 1 -~ o mgzo o ®
ﬂo# ﬂm«r;e m ald il W - = o = W ™ N Tor Wi < U
A o el X — 7N X o A o Wy
N« S [0 = N s ~ T K zE
ThNT T - .= |
N Ik T = T N o N R~ o
fuikn £ 2z p gF sjaze o ipoav
pdopnre o T2 N T w2 mw
TNz mi T Wuw % N AT ) R
R T G Sl I s TE 9L T
cHAaREX Ty T TPl el g o o W

e — - o7 oy <0 om0 — o B8P -~ 8% Ay - O -
Eaﬂ;uoﬂ;udu%wklmlu_.ﬂlnu_l% ;ou_.ﬂ;an_ o B ° g T oW n_AIJI,_\En_AIu_.,mVl
FrowmemspsgEngB s qFenedgnpgls 50D 5506w
TERHREE T NS LA ETRAT T oy P ® e
WMo W TS BRRT T RRRT o] =T T DD
R TS W Hi N E N W o WM = ) Mo M A Ce ool o WE g HR N
FERXTETDE NP RN TILETEPRNETREITINRNNRNE N CNDT N W
FHFTUHTIFTOOERTOTE FUH0FRHTRETRRNETTONTEF T X H

N o =3 w =) ~

1P 1P 1P o° o° 7o°

IN IN IN IN IN IN

X0 X0 X0 X0 X0 X0



PCT/KR2017/002653

o $ho1A,
o $ho1A,

1

[e]
1

[e}

q.

q.

A7
A8

|
|

) 8
-9

q.

WO 2017/160031
)

Q_—rL
Q_—rL

3|

[
[

e} 7] %ol a1,

3

ok
ol
B
~

1l E o]

A
Ul

o] 90 1

(@]

T FaE

[©)

x|

Aol A %

7HA <

[e]

T

[e)

==

eN

o $ho1A,

3

7] B
.

2
A8

3 10]

q.

Q_—rL

3|

[

e} 7] %ol a1,

ok
ol
B
~

o
W

yAO

T
~L-

100 nm H A#]
T

T .

SFEH(SIOx),

}

-

LA
T

g

Al
=

vl Ao AL, L A
LiF,

[e]

T

[e)

==

eN

40 nm WA] 200 nm©| a2,

T .

7] B

100 nm Y #] 200 nm©] L,

o 57

T .

T

o $ho1A,

3

o] 22 3 IHSINX) S
.

A7 BEzo T

200 nm ©| 31,

/;:_1
A4
A Ao

3 11]

q.

Q_—rL

3|

[

At AE S-S g A2

W

s}

A 2B & T E g Al ] V]

TR

I E

(=
al

).

@ 12]

Q_—rL

[

Z o

Joll $ho1A,
A7) s o) 22k A 2 2 5]

T
Jmqu

a

—_—— — — —

Z o

A7) A o) 234914 o = 77

5.
T

[e)

B =

hyi|
=

a}

1o A,

3 13]

q.

Q_—rL

3|

[

T
10

-

e
=r
fon
g
T

_
=



PCT/KR2017/002653

WO 2017/160031

217 3t

A Efof] <

Al
—

7] 4

—_—

a

—_—— — —

a

3 14

q.

Q_—rL

3|

8

e

ol
3r

L

=)

A g e 52 A2

a

-

o

LS

0]

270 nm WA 370 nm

T .

71+

=
T

o $ho1A,

3

q.

|14

3 15]

q.

Q_—rL

3|

8

e

a

0.5 1= 0.8 2l

T .

B (fill factor)i=

=4

o =

|

o $ho1A,

3

o,
EEERE

|14

3 16]

q.

Q_—rL

3|

8

e

-

a



1/14

PCT/KR2017/002653

WO 2017/160031

[5=1b]

100

ELI:S

oy

<l 0

Hr

LIS

o
KO

r
0

r
0

»l el

110



WO 2017/160031

2/14

202

PCT/KR2017/002653

o 0.7 —--—AR 0.4 pd _/,[\
£ 0 6. ———-AR 0.5 e AN
= 1/ NN
= 0.5'_ Ao // TN\ \\ \\
5041 / / /| o)
= SN / / )
i L . / AN
0.3 Y N \ i / e N\, N
10 \ // /TN N\,
0.2 / 7\ \ / / \ AN
// \\ \/// ;! AN N
0-1_ “,’\\ \// "4 / h T~
RN
400 500 600 700

Wavelength(nm)



WO 2017/160031

Transmittance

S O O O O O o o o o

3/14

PCT/KR2017/002653

206

—-—FF 0.35
—-—FF 0.5 |
— ——FF 0.65

600 700

Wavelength(nm)



4/14

PCT/KR2017/002653

WO 2017/160031

[=4a]

HopEE
OPCE

e

W
|

S

s

o
o
e

Uk

A
o
N

%
:

R

| * * £

08 08 O

-

4 04

vz 0.3

4

0.0

8

&

7

00 01

[=4b]

&

iy
e

.

i

o

gees

ey
-

Ve
i
<

3

7 DB

o

®

0.5 0B

8.

¥

Q.3

7

&2

1

@



5/14

WO 2017/160031 PCT/KR2017/002653

0.4

0.34

Transmi ttance

0.24

0.11

0.0

40 50 600 700
Wavelength(nm)

0.64

0.54 ——— Gy

\
0.4 / .

0.3- / \

Transmi ttance

0.2 / \

|
0.19 ’l AN

T -
——
—_—

0.0 . - . ; . .
400 500 600 700
Wavelength(nm)



WO 2017/160031

Transmittance

de]

0.64

0.5

0.4

0.31

0.2-

0.14

\
/ \
/s ~
T

\ VY

Nt

6/14

/

PCT/KR2017/002653

0.0

500

600
Wavelength(nm)



7/14

PCT/KR2017/002653

WO 2017/160031

[5=5a]

) %m.ﬁ&m

E 2

840dH



8/14

WO 2017/160031 PCT/KR2017/002653

e ﬁwﬁwéw

B A

0.2
ﬁsg T T T ¥ | S ] i ]
RO QY 02 03 04 05 08 07 08
X
[55c]

Transmittance

400 500 B0 0
Wavelength (nm)}



9/14

WO 2017/160031 PCT/KR2017/002653
[%=6a]
300
AL ZE =Al ZE MM HE
RESE RERSE P Re
5 322 o 324 o 326 .
< gl I >l
: 322a 332 : : 324a : : 326a :
l ( ) Ll ( I ) |
I I
&

80 01 02 03 04 05 066 07 08
A



10/14

WO 2017/160031 PCT/KR2017/002653

[5=6¢]
0.6
[b]
(&)
§ 0.4
=
(4]
[
©
~0.2-
0.0 T L~ T 7 T
400 500 600 700
Wavelength(nm)
[%=7a]
300
HM EH =M EHH MM
g A dd I
422 424 426
D —
I 422a 432 324a 426a I

I

I

I

| |

20— AN




WO 2017/160031

[5=7b]
CaE e

G

a1

62 03 04 0O

Transmi ttance

11/14

05,8,

X

5 66 07 08

PCT/KR2017/002653

600
Wavelength(nm)




12/14

PCT/KR2017/002653

WO 2017/160031

N
N
NN
_
_ @
D
\N\2uunnus
N
N
N

526a

522a

Al zr
=r &0

-

Kl

EL

By

37 0

Hr

Al zr
%o

T

__AO

526

524

522

el e

el e

C———

 _

520\/%%1%%)%74]‘%574%]%)%%@%{| N é O A 7

110

500



13/14

WO 2017/160031 PCT/KR2017/002653
[5=8b]
LIE 193¢
G BB,
I e e Ro G By,

7T D M. i
860 87 D2 03 64 05 0B DY Q08

[5=8c¢]

Transmi t tance

0.0

400 500 600 700
Wavelength(nm)



14/14

WO 2017/160031 PCT/KR2017/002653
[5=9]
=nbz
m D
+~—18
Glass T~—17
“~—16
= .
~—13
Glass ™~—12
~—11
AN
[5=10]
20
~—26
~—25
I~—24
~—23
~—22
Glass A~ 21




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/602653

A.  CLASSIFICATION OF SUBJECT MATTER

G028 5/28(2006.01)i, GO2R 5/23(2606.01)i, GOIB 5/02{2066.01), GOZF 1/1335(2666.61}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢

GO2B

lassification symbols)

/28; GO2F 1/13357; GO2B 5/20; GOZF 1/1335; GO2B 5/23; GOZB 5/02

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

data base and, where practicable, search terms used)

eKOMPASS (KIPO intemal) & Keywords: plasmaon, color filter, electnic condactor, island, hole

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2011-0075537 A (LG DISPLAY CO., LTD ) 06 July 2011 1-16
See paragraphs {0031], [0039], [0054]-[0093] and figures 3a-10.
Y KR 10-2013-0098651 A (KWANGWOON UNIVERSITY INDUSTRY-ACADEMIC 1-16
COLLABGRATION FOUNDATION) 05 Septemiber 2013
See paragraphs {00301, [0039], [0046]-[0051], claim 2 and figures 8-10.
A KR 10-1374551 B1 (KOREA ADVANCED INSTITUTE OF SCIENCE AND 1-16
TECHNOLOGY) 17 March 2014
See claim 1 and figure 3.
A KR 10-1308079 B1 (KORFEA ADVANCED INSTITUTE OF SCIENCE AND 1-16
TECHNGLOGY) 12 Septeruber 2013
See claim 1 and figure 1.
A KR 10-1510725 B1 (KOREA ADVANCED INSTITUTE OF SCIENCE AND 1-i6
TECHNOLOGY) 10 April 2015
Ses claim 3 and figure 2.

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

23 MAY 2017 (23.05.2017)

Date of mailing of the international search report

23 MAY 2017 (23.05.2017)

Name and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RKR2017/602653

Patent document
cited in search report

Publication
date

Patent famuly

member

Publication
date

KR 10-2011-0075537 A

KR 10-2013-0088551 A

KR 10-1308079 B1

KR 10-1510725 B1

VD VT SO A
06/07/72011

e Tat s
,(/(\:/ Ui

LJ"

05
17/037/2014

40 ING /OO0
IRV RV AU N

KR 10—

KR 10-13210

KR 10-2013-

NONE

KR 10-2014-

1622184 81

79 B1

(131813 A

-00649878 A

19/05/2016

37

23/10/2013

RS

04/12/2013

10/06/2014

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZLANL
S A ZALR A PCT/KR2017/002653

A, Bl F3= 7| BRFGEASEFAPC)
GO02B 5/28(2006.01)i, G02B 5/23(2006.01)i, GO2B 5/02(2006.01)i, GO2F 1/1335(2006.01)i

T

2 H AR A(FA S EFE /)4
GO2B 5/28; GO2F 1/13357; G02B 5/20; GO2F 1/1335; GO2B 5/23; G02B 5/02

EATEL 7) S ope] ot H 2w 0|59 ¥
RSB ABANTY U HHBAUSANTR AR HaTHw] 7 A [RC
JEESAg kTN L ARFALSALGFR: HAbE Hayaee] 74 [RC

Az o] B KAE dlo]EH o] (d o] H o] 2 0] ¥ G A
cKOMPASS(5-31 WF- AMAI AR & 719l =0 Feb=, 2epdy, =44, 4, &

C. #HFd
ﬂ*

7hel A % #A FAE D= 29 1A 2 37
Y KR 10-2011-0075537 A (LAY 2=&do| G213 AF) 2011.07.06 1-16
vh2k [0031], [0039], [00541-[0093] % = 3a-10 F=.

Y KR 10 2013-0098651 A (FL2djstn Ak i% vh) 2013.09.05 1-16
ek [00301, [0039], [0046] [0051], A3} 2 2 = 810 3=,

A KR 10-1374551 Bl (3+=r=}&l7]=9) 2014.03.17 1-16
Are 1 2 x2d 3 FAx,

A KR 10-1308079 Bl (3r=3}8k7]<<) 2013.09.12 1-16
A7 12 =9 1 F=,

A KR 10-1510725 Bl (3r=3}8k7]<<9) 2015.04.10 1-16
A7 3 2 =9 2 F=,

= 5 \/ - ] = - =
F7F el C(AlE) A 1A o Sl X d&5319 A3 BRI 5 Fxshain L.
TV EAEYY B SAY Fo) FA1E BHOR 2 $5eA)
o2 Rol= AutA el 7% 4ES Folg F3 ?%%D% e} 7|27} S gy o] 24 ols)elr] 98 984
ST B9
015‘:_%0501%72 272%0103
WAL TR P EAREROT o cug gwe 9 £ 99 B9 sppwes 470 2ue 4
- T EE R gl Ao 2
EEd e dEEdy T4 N N ]
1%}% S o) 6]]:];] %E%Jgég%ﬁf Y SEd Aol g B s el sh o] e g F3d
° Zgsts A2 1 2g0] BRI A AP 3 FTE un
A EE 7R RS Ayt s £ 2 ngel gle e Bt
Rou ZAZAY o)A BAP EH ‘&7 TR ALSEAT Sl £l

A A A

93.05.2017) 20171 059 23¢9 (23.05.2017)

EN AL
Al AT HALR 189, A ]

H-o A AR
Ae NG +82-42-481-8405

M~ G +82-42-481-8578
A2 PCT/ISA210 (7 A §3]) (2015 1€




TAELAND

A ZF AR 3L A

0 =s0) Bak An PCT/KR2017/002653
jf;ljj%?%"”” FA SRR 24
KR 10-2011-0075537 A 2011/07/06 KR 10-1622184 Bl 2016/05/19
KR 10-2013-0098651 A 2013/09/05 KR 10-1321079 Bl 2013/10/23
KR 10-1374551 Bl 2014/03/17 KR 10-2013-0131913 A 2013/12/04
KR 10-1308079 Bl 2013/09/12 He
KR 10-1510725 Bl 2015/04/10 KR 10-2014-0069879 A 2014/06/10

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

