wo 2017/007246 A1 |[I1 I PFV0 00O R O O O O

2§ P Y2 93td FAE FAESY
9) AR 2 A4 7] 7 é T O 0 0 0 O 00l

SAANES ‘
10 VL e
“@3) FAZFANL é a0 = A3 AL
2017 1 ¥ 12 ¢ (12.01.2017) WO 2017/007246 Al
WIPOIPCT

51) TASHEF: 8 AAF (2= A7 & 8, /e BE T/
HOIL 33/54 (2010.01) HOIL 21/205 (2006.01) U A8 B3I E 989]): AE, AG, AL, AM, AO,
HOIL 33/36 (2010.01) AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
N CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
1) TAEFAHS: PCT/KR2016/007343 DZ. EC. EE. EG, ES, FL GB, GD, GE. GIL GM. GT. HN.
22) FAELY: 20161 749 7 ¥ (07.07.2016) HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
i LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
(25 999 =0 MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
26) /A Faro] 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,

(30) +HEAAR.: TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

10-2015-0097806 2015 7 ¥ 9 ¥ (09.07.2015 KR _ B} .
= ( ) S8 AR (A5 TAT Y B A5 wE 2Eo

(71 &499: A o] =¥ (F) (LG INNOTEK CO., LTD.) o) a9 HIEE $3ke]): ARIPO (BW, GH, GM,
[KR/KR]; 04637 A £A] 57 AU Z 416 (A &2=H KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
o]), Seoul (KR). ZM, ZW), -2} Al o} (AM, AZ, BY, KG, KZ, RU, TJ,

T™), %4 (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).

(72) @4 A AAFE (SUNG, Youn Joon); 04637 A2 A] &
T AR 416 (A& 229 9), Seoul (KR). A Z
(JUNG, Sung Ho); 04637 A & A S AW =E 416
(A1 &2 o), Seoul (KR).

(74) HhEQl: Y E (PARK, Young Bok) 5; 13494 7 7] &=

A B el S 2518 ol B 2% KpHO| 31 _
2A] ol o] =, Gyeonggi-do (KR). —  TAIRARRAIA oF G| (Z9F A 21 2(3))

(54) Title: LIGHT-EMITTING DIODE
(54) S @3 . gy X

126-
120 { 124
122~

140 =]
150"/\ R
194--fl

160—._]
180— 1

170—_

(57) Abstract: A light-emitting diode according to the present invention comprises: a light-emitting structure which includes a first
conductive semiconductor layer, an active layer and a second conductive semiconductor layer; a passivation layer which protects the
light-emitting structure; and a metal layer formed, between the light-emitting structure and the passivation layer, on the light-emit-
ting structure, wherein a distance between the passivation layer and the metal layer is 4 to 12 times greater than the thickness of the
passivation layer.

(57) RPN 2 Wo] e Wy axE A 12N WEAS, 845 L A2E0E BEASES LPete 3Y TEE,
Y PRES wEshE Ao 8B, W WY 28 o Ao AF Alold] P E FEHES TP, AAu
o) A%3} H&% Abol o] Ael shAlMlo] B o] TSl 4w} o] 4 12 w0l sholch.



PCT/KR2016/007343

T8 Al A

WO 2017/007246

- A = W ol
w8 JRA B ot ol %i
3 9 e oF m § o = = T AF
o 3 o X c AR A3 R mo gy = Kook
R e 0 R — X o =3 I ) =y H
X O S D I =R oW oE
(3 m o o ﬂ o E.L L — O _ E#E — )A,.# M E#E _,A_l ﬂ_/_A” —_—
= pol e W -~ 5 o e 0
& Lm_u.ﬂ;lo oo B W %o X © e e~ %ﬂl
o Y al ~e T x 9 > T =
oy T oo E 0 — X L g X
ey Co A (- ] T B PE g
j— ﬂ —~ :.L = = —
~X ) E - JH
T = T R 2 I = o = o= = o o
R s E@P WLl L my fa Tue
= 00 @ o < < ay o IS~ - T
- R S ﬁ o Mo BK 2, TOET e % X
. T ) o . ' i~ B ~ —
o Ve e e 2 o of T Mo =o 5 o ™ DR
o] X T |
TR D T W o e T oe® zTa g TR
mﬂo won_/nMA %M%mmnﬂ%agﬂo_g T ot BB W
HE o BN oo o omn A ol B oo = IR < — = X
Eoﬁf - T E A o of le;r T o— R X ) —
o xlm IAwgapwRe LT A SR I
X Swm T m ok 2 W e WL 4 T WET oo P
o N2FT Bexiohywgs KT BEuBele
CUS Wﬁ peli~a ol o B ML X o o m < ol 53! Mo o ~ o) 1o
0 ~ o) —_ = _
o} iﬂw@ o T DT R R M R - IR
£ T e A~ R w Ty X=WIxsg
W ogxL FExwddcowie. w Pz JcirED
= NI AQ®F MR AR B O S A S N
CR R ITIL Ry el e S
QIS T dHg®s T ox 5 T oW
XL BT P QFRIPER  w P o R e E N
LN Oy PH AP T TR e b PR P Z0 oo Y
v TP T LRSI T ol gy FPRAFEIMDwm T
0 F A X w ML T iy ST £l
i N S BRI o W WA B g
W™ o T g porm @I N LS gbmgh g
Py aR Lo gdamdgrer P LS50 kb4 Sys g
N THEFT AR FRPpBRDN AT RT R "W

A H2

[1]
[2]
[3]
[4]
[5]
[6]
[7]

T .

T

Abolel] &g 4d =

[e)

==

off Zh Al o] A



PCT/KR2016/007343

WO 2017/007246

ol
_5,0

Ox

-
w0
s

ol

=

=

_(H

i=2]
i

400nm~800nm <]

T .

U=

=
-T-

9]

o

<2} (Chemical Vapor Deposition, CVD). 0.5

3m~5m% HHYE

o
T

Aol o] 7] 217

=
9]

r

o

T

AR KCR=AS E=ARe) R

42 100-400nm H 91 9] 948 71HA]

1948 5 9le

[

=

(s}

[e)

=

o] FAHA &=

=

[e)

3 & ¥ (photolithography)
71

Z}2] 4 (Ultraviolet: UV)2

2)
ha
A8
= =

[22]

Njo

[24]

ok

&

0
HA
ol



PCT/KR2016/007343

WO 2017/007246

3 i ol I o
B X . I~
ol % B N ﬁ %ﬂ%ﬂ M OM
3 0 T o © Y A
‘olﬂf N_.o X Bl Y 70 o iMﬂ_:W 1ﬂr;l o LfEMﬂM
o hy s T A o o 0 mjn X To
5 o = T w BB PdaEt wy nXE R
—_ r — ) ol -
Tl 10 o#mﬂE mlo_e 1 = "dwa;ltal TN a]:/wo%i
= = ) o < = ) I
=3 X mo o Fa 3 ~ R L S F o N
W o W P Mooy F o T P Nl o )
S T ST . NOE L= DT 4Ry
& T W T8 d o FhuxE PO opSw X
o ST Bom X fe L L i S R
B o v T B T e WA e T o
fr ok R mmdl;nﬂ U i T o %y o MeT gl
T 2o M (I SOV P s - L o & uhmmao e
Tm LR Exg® 5 o IS TR owiclmd
T =N o= - R R i =W o HET o= ajo
77 EIT3 enls £ ¢ Tr¥Ed ToETEryxs
LS =WT R oy @ oo P W s L WE 2T g
cFw ploeDwm By LW o =B N wwd DAL THE
pop midmpEagi®o X odxoamm o xE2lig®y
™, o BT Ay TP Paoctwy W om0 oy A ) [T B
o Uy om R T TRl P s marro A w N LT oW R
W e %%%?O_Eﬁﬂgg HeﬂaemeymMur7é%ﬂis%mwﬂ, .mum
e T i - ﬂaolxlﬁo]}}%ﬁﬂ?urm#woaga}wr%7
A T R I G ) S R
L R T A C P T T S e e S e i T A e
O_Emrﬁ@%moﬂ@mmzo%%%Emﬂ@mlﬁoﬂ;uraBANQM%%EW_HT
@Eﬂﬂ&ﬂ;v%ﬁuotﬁ%%m%&moxE#amﬂﬂowbtﬂqaﬁ,ﬂ_&o%ﬂﬁﬁﬂ%max,%
TR P g T e P n A TNy MR 2T E T
TR T L TR P - ey I P _TERTRE 4+ TFA R
— = N = ao s XX TE Y o — op o= X o L~
PR N =00 F F o My = NEE PIT oTR DT g
PE T g Ao F LY s g Vs ggaElddw Sy
gl oo i PR AT R g e By T PR o
o W7 w o - R KT T M R WA R O
= o ~xao= o = T = o)
N S, A S ST A o oo A o) <, <,

|

T .

L
ks |

2

=
=

b e,
B

0

= Abg
ik,

=

A~
T

Ao =2, %2a % 2b

1

[e)
=

A

b 7
P

]

Dgﬁ

A
=

E
=2

A

9] ¢

1

©
=]

(layers) Alo] ol ¥l &-7k(16, 18)°] &4

[e)

==

A AF4-8](Emission Microscope Multilayer Inspection, EMMI)
2= =19 g x4

=
859

[37]



WO 2017/007246 PCT/KR2016/007343

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]

4
3116, 18)0] g BT} 1 Aol A A F Alolol| A Al E A5 Wl
3116, 18)> F A AFE T7HAA &£%Fe] 218144 2 A shA 71T

2a= a1, 31%Fe] 9ol 3 E-w(wafer bonding) &4 5 7 #F& 2 (bonding
metal)©] Bl 3 7H16)& A58t 12 nd 5550 2F 23 (GaN)2] A\ &
FA17]1a ek o 2] 3 A9, n% 2.7 2 ¥l (ohmic contact) S A &+ % %o
AaE o], g Axpe] F2FA o] b A T

2o 0¥ 5T R R E E Rl FH(18)0l

7H16, 18)2 H2] & A 3=
Z-21etk uj] v] A g S| H Aol o] F(gap)©l
735 AR = Qdnk g, flo)H B AT o,
q
[e]

olv] PHH F5 5o

-

Mo ke
oy flo o
B g
r 9
T,
2o
P o
oo
2, 1
2 on
% ¢
-r" st
)Jl
1o
18
o
o
Y,

ol
=
Q
Ir

£
f
o

o
50
)
°
i
rot
i)
P .
it
Ip
ol
°
=

 ofl
it
B
ol

| 10
il
i
o (st
p‘L

p‘L
> R
o8
by
>
)
ox
o
12
ok
i)
=

o oy
QL'

= 7453 AW o] A (passivation) & AFo] ol
A= = Slojof gt

9 (gap-filling)5/d o] &g+ Hl Fko] HAsh= A& AT = At
= g ol d Aol whE g A E AdY

o o {T ooX ox mot
Co2
O o
rl
oim
3
=
o
=
o
i
2
o
N,
D
§2
b
i
2

i)
Ga

-0 S}
-J——3L T = [e] = = LIjI‘-

SAlE vpef o], W 2 E(120)-2 Al 1= EEA S(122) 3 4 5(124)
2 A 2E A W A E(126)S £33} o] Fo 2t

AT (1243 A2 A BEEAF(126)4] Alo]ofli= H A} 25 (Electron
blocking layer, W] S=AD)7F 0l X 2 4= v}, A A} 2k 52 2 A Z(superlattice)
T-ZE2 o) Fold f= =], 2AA = o B Eol AREAE EHER =3y
AlGaNo] WA & = 9131, 7| o] 248 & P sh= GaNo| F(layer) S
o] Fo &= 7| A& i ste] vjxE 5 Q)

A=A E BEEAF(122)2 T HE L o] Fo FFZ 58S FIAA &
AL, Al 152 8 Rhe A F(122) Al A =5(180)3# AAH T Al A=
FE1] (A, Bl BHE(TD), Z8(Cr), WAND, 7-2(Cw), ¥ (Au) T 4ol % shtE
fol @5 = v 2R FA4E 5 vk
BT EE(120)9] sHFoll= A2 W =o] wiA] H of oF shi=t], 2.7 5 (140)7
AFS(150)0] A2 =508 283 7 vk A2 A E WA F(126)9
ol = GaNol WX H o] A2 Ay WA F(126) 029 A WA BF
=

2 A% & % e,

o »O
ik

t

=
Ay
3o

O

L

a7
=

‘

ol ok



WO 2017/007246 PCT/KR2016/007343

[47]

[48]

[49]

[50]

[51]

[52]

[53]

5

LT F(140) °F 200 & ~EE9 FAY o Aot 27 F(140)- ITO(indium tin
oxide), IZO(indium zinc oxide), IZTO(indium zinc tin oxide), IAZO(indium aluminum
zinc oxide), IGZO(indium gallium zinc oxide), IGTO(indium gallium tin oxide),
AZO(aluminum zinc oxide), ATO(antimony tin oxide), GZO(gallium zinc oxide),
[ZON(IZO Nitride), AGZO(Al-Ga Zn0O), IGZO(In-Ga ZnO), ZnO, IrOx, RuOx, NiO,
RuOx/ITO, Ni/IrOx/Au, 2 Ni/IrOx/Au/ITO, Ag, Ni, Cr, Ti, Al, Rh, Pd, Ir, Sn, In, Ru,
Mg, Zn, Pt, Au, Hf & A o] &= stuHE E3kato] FA= 5= 9lem, o] gk Al 5
g s = e

HH}—%USO)% =8 B 5l(Mo), &7 (AL, =(Ag), YZ(Ni), ¥ (Py),

E 3 (Rh), S Ale|t} AgelH P} RhE 2316k & Fdete g6 5o
o

ofFold = gnt. &RV Fo|U & T BT (124)001 4 B ule
A 0 7 ghAbeto] RE A Axfel FaE maE A A 5
=B Fadhs 5o e A S 3
A A] 7] Z(support substrate, 170)-2 =& L& WHE A &2 %— TAA EAR
FAdE At AV A WA dAEETE 7 G55 AT 7 9)a,

HEE A A2) Ag Al Aok @8 S8 WA G Qlojor st i
AEE7tHE 28 Cx. 558 92 449 7 vk d & =9, = B R (Mo),
A2 Z(Si), T Z="H(W), 78](Cu) R dFHF(ADE 74 5= vt S 2 HE
A= &7 = o] 59 3F 0 & o] Fojd 4= 9l o 3 F(Au),

78] ¥ (Cu Alloy), Y Z(Ni), 72]-8 Z=8l(Cu-W), ZH 2] o] €lo]3(el: GaN, Si,
Ge, GaAs, ZnO, SiGe, SiC, SiGe, Ga203 &) = A ¥z o7 ¥ 33t 4= glt}.

A A 71 3(170)2 A A A& HEEA o] F-& 7HH A oA,
2= 2}o| W (scribing) 374 2 B & 0] 7 (breaking) 34 & &35te] Erle o=
23 A7 7] g Ao VA A S 7EA 7] 9 5Ee] 50 W A] 200 vRo] A E

N E o] FA R o] Foj 4= Q)

A1 A=(180)F A2 A= 71~— = 2.7 2 (140)3} HEAFE(150)2
A 194yl o3 A 714 o= whd )

A5 5o, A= E dhEA5(222) 7} A1 A =1(280)S A& 3] 98, 23
TEZEQ20) W 2452247 A2E 3 R A 52260 = =
W 2 EQ0) W ANEAE A F222)E =E2A L s
HA e T B =24) T A=A S W A S (226)0] A 1A =(280) 2}
x47]x4 o7 1;};@5]1:& g]/q]/\/] LH]:Hoﬂ ;Goqnl(294 < 3 A‘jé‘_}q‘ o]Lq],
AA294) S A=A E RE=A5(222)8 =S A T #E-8h= & B A
M AE Ed] w58 A1 A =022)d dAE S A1 A =(280)
TSt SAAE vl €t A1 A=5280)2 AT 4 ok

HAEF(160)= A A 21943 A A 71 8(170)& A &sh=H, 5 (Au), 721 (Sn),
215 (In), &F1F(AD, 2 8 Z(Si), 2(Ag), UZANI) E T&(Cu)E T4 ¥ =

TOoRRH AU E B B o5 T oR 4% 5 It AEE(160)2



WO 2017/007246 PCT/KR2016/007343

[54]

[55]
[56]

[57]

[58]

[59]

[60]

[61]

A1AZ(180) 4 AA T o] A1 AE Wb a5 (122)0] A A Helectron)E &3 <~

o)
2A
Lok dha G2 (12009 ZUJ_ 2 3 o] 2 o] &l H o
A H o) A Z (M Ao FAE = ), A o] H & g FFRES
o] A &8 2kl E o)L}

HeslH S A7 AES HW% T ATk HA]
AstE 5ol AAEAR o] oA, A o 2A, 4
A EZ, Abs GRS o= ol ol = 9l
Sd4a WA Sdei= 39 A H W A xpe] Az WS A gt
4o F2epd, 4 TR E(12002 A1EAE WA S(122), B ES(124) 2
A 25 e R A S(126)2 el A=A HEAF(122)0] =EH RS
WA} 21 ZH(Mesa Etching) ¥ ] 91t} WA} 212+ k3 - 22 2(120) 7o)
A o) A Z(190)0] FA o] ). abE b, A o] A 5(190)<
5 €] W 3o ;q]lquaﬂ WS ) Z(122) 7 A2 5 A8 HEE A Z(126)S -2 A 7] 31,
AAT(180, £3732) 3 A= A1 A B =(182) 3 A2H 2] 75
ShiE . ?(140 53329 AAE = A2 W A ¥ (184)8 A S
S4cE Fzah, s A o] 2 (190), A 1.2 2 B Z(182) 2
A2.2 B 7 ¥ F(184) ol AAH(194H)E FAHETE o) u), A (194)9]

Al &2 A (Si02) %, AFs)

nﬂ

d

-~

-

FATH= 700nm°l Jolojof gt} o] = k39 -2 E 7Hxl 4 Y

g Ao A F 1S5GS A5 pE A)S AV1Aom dAA AT =
Heg 31| %’46{}0]3}. AAM(194) 9] FAT} ghol A= A9, A A 77

S 7beto] g ke Eo] AAE 5 AT

AAH(194) g F2H e ], A o] A F(190) 7 Al 1.2 ™ 71 81 3(182) Alo] 9
A 1E(P2) 2} sfA] | o] M F(190) 7 A2 ™ 71 8 Z-(184) Al o] Al25(P1)o|
AAM9h oz WA A & A9, A1EPHFH A25(P2)0l Bl 31to] A3t
At} o] HdF ol FHE 20 A E A go] AAFE 27N A 5
AT {32 AE(PDHH A25P2)e] Fo| F7] wi-ol HAY o)

o & 5o], Tdacll =AH v} o] Al =4S vEE A S (122), A E=124) 2
A2 273 HEE A F(126)S TESte], Al =1 v A S A7
AGE o] v X = Aol % st glM A~ B E-MAE JAHAS 5 Q) o] F,
YA 2 = EdlX] o] Yol A1 =18 v A S sHFol] il 2] ¥ = Al
AAZ, dE Eo] A o] A 5(190) 1 A1 Exj A 2 (122)3 A7) o R
ANAH = A AFT, ol & o] A2 ANZ(184)S I T 4= 3t} o],

rl mlo

A1 AZ I A 1A =5 Aol A2 A1d A o F7 2] 4n) o] 121 o] 5
T den, Arddea Al =3 Abeledl= A2dd, o s =
AAuk194)0] v 2= 4= Q)

%52 WA 55ci= 54bof Sdcol] A E v Axfe] Al 2 HhE S Ho
TA A o' A gt

L5258 Fxehd, A A o] 45190y e st 8l gt



WO 2017/007246 PCT/KR2016/007343

Ci=] (soz)g A ko

[62] 5505 Fxsta, e 9 9(502) & v AR ARE S| 524 A A (wet
etching)2 1 8 8Fo] 7h3 1) oY & (502) Abolol] = A M o] A F(190)=
A A gkt o], F2 21 7hE S A7 5 & 7HA] 7] wiEel g
3 §1(502) 9] dHi-oll ATl A (undercut)©] HA T = vt 54 21249 A7k
Z4d3hd At A (undercut) 2] Zo|(DHE Z24d e 4= A}, o), A # 2
Zo|(D1)= A o)A Z(190)8] F7(T1)o] oF 10W 7} ¥ =5 2] 2 7H&
x]sga oy olq_'

[63] L5cE F2Ehd, Ao Z (undercut) S F A S T A1 7 A Z(182)
A ste), o) w), A1 ™ A ¥l =(182) 7 A W 0] A Z(190) Ako] o] 71-A(D2)=
SfA W 0] A 5(190) 8] F7(T1)2] 48 o] 120 o] 5} 7} ¥ &5 gt
vhsb2) s} A =, Al 2 B 5(182) 2 A ] o] A 5:(190) AFol 9] HA (D2)7}
A o] A F(190)2] F7(T1)<] 500 o]/ 10 o] 317} ¥ 2= & 5= 9}

[64] A1 ™ 78 F(182) 7 s A] W o] A Z(190) Ako] o] 4 (D2)7}t
shA W) 0] A 5(190) &l F7I(T1)e] 49 o] &} A 9-, F(P1, LdcFrx)9] 1HA o]
U5 Fol AA(194)7) w9 A %] &= Wl g ko] A S 4= Q)T

[65] ESH A1 ™ 7 e F(182) 7 A W o] A F(190) Aol o] HA(D2)7t
A A o] A Z(190) o] FA(TH O] 1280 7F & 45, =gk A7l &
A obets &g ol WAl g th g et AT S A e f e
21 217 Al gho] Zl o) A] UW s A o] Z(190)°] Rz sl of & g
:rLZU(lz())/] o11ﬂ7]_ /\17L 2= o]q_

[66] A1 ™ 718 3(182) 9] ‘l‘77ﬂ(T2)T: sfA ] o] A Z(190) ] F7(THS}F vl =& =7
At A =, sHA o] A F(190)] F7(T1) ek Al1.2.7) 71 ¥ 5(182) 9
57 (Tz)b °F 400nm~800nm 2] H A= 7HA 4= 9t} o] 49,
A1 L= A B (182) 3 A M o] A F(190) Akel &l A (D2):= ¢F 3um ~5um 2]
He Wel A Ag st

[67] vl kA 8} A = A 197 A Bl Z(182) 1 T Al W] 0] A Z=(190) AFo] o] 7+A(D2)E
3mm=E T 4= Yt} A7 A, A (D2)o] Smmo] g W Blo] XA
A1 28 B F(182)9] ] FH A o] FolE 7ol g Axpe] FE o] stolAH
F2A o] &8s T A7 LAY Bk

[68] 552 WA S5coll A g A H| o] A Z(190) 3 A1 L™ A B F(182)2 o 2 9]
A g ot A o] M F(190) 7 A2 Bl F(186)l &= F A akAl 482
A

[69] EgE, S A o] A F(190), Al 123 718 5+(182) X A2 71 ¥ 5+(186)<]
F7I(T1 or T2)= 800nm< H -2 5+ gLt vhsha 8 Al =, F7(T1 or T2)7} A

shSa 5 g Aaxe] AEEo] dE 4 22, 600nme]dd 5 vt o] =

12, 2139l g o] E-H (wafer bonding) 34 Al A & & o] 8- 5] A} gilol

2 59 et = gl ol e gt

:{o

=, FA(Tlor T2)7F 2 g &l F7ks



WO 2017/007246 PCT/KR2016/007343

[70]
[71]

[72]

[73]

[74]

8

jud

RSP B RER L R RGeS S DR E
H-vd (wafer bonding) & 2 13} W33 4 x}o] Az o] vpilh x| = S-S o el A,
ZA(T1 or T2)7}F Fol A mk(194)0] Wl 71 glo] Z2x) 1= A o] nleka &},
AA(194)9] F2E YA ol A7} 24§ a1 & £ 2= 1hhigh density
plasma, HDP)E- ©o]-8-¢t &} 814 7|42 (C

Agahis Aol 2% 4 9

6= da ) wSeoll A E A% o] WE W A A a,

Chemical Vapor Deposition, CVD)-&

T6a ¥ E6bE AF O}U:] vk 21 W A1EPDH I A2EP2)o] W1 3-1F gl
o2 |94 glek ol el @ WY £ U AR AT S Qo WY

| L)
1B r&

o % fo 4

=i ol ngcl(‘
2=
e

© 7 QI%k Axpe] AMEA A tE SY = .

IA] o ol) &3 Az o) vk 2B A S E 48 100-400nm
FA) = A2} A (Ultraviolet: UV)Y 5= 1t} o] 2] ¢k 2} 2] A LED+=
Slali= Ao g 5= Q) dE 5o, AT e 2

[e)

rie
o
>

(o]

2
o S o

N,

o o
O

A
(o3
N,
v\l
L

s
i
ozi
&
N,
o| ﬂ

N
L
ozi
WE,
oy
2

ﬂ
o

S
-
=2,
>,

S
>

oo

i}
-

N

rlr

f

oX ol mx of
el
N
( Olr

N o
—_-
N

}
ol A Al ell =l
of E¢h¥ ™,k 1t
[ellell A el 54, 72, &3 52 A A dE0

FAl= Aol o &ff & A Al ol &l o &
b o] 3 23

i)
2
—
usl
o

I
kd
ot
ot
>
pac)
o)

o

o
i
— o
i
Jim
o,
-
i
fol
X
ojft
rlo
ric
i3
ol
o
)
2
k1
ok
T
o

£

>
>,
1ﬂ1 (r

]

N
X
>
>

2
|t

N
>4

N

N
-

e
ok off

0, ot o
grlrﬂ

HH
e

zga el o, 2

iy
HoA ] ]/] B2 7] o] Ex‘j%
e 1

—

>
o & o

&2
’
R £ o 2 te

“1e



PCT/KR2016/007343

WO 2017/007246

AT

2

/)%

1]

Q_—rL

(%

—_—

bpol

o

of QR7HA] A of Ml A 5= Ao &

—_—

Fel A1 A=

o

2] 4 o] 4 120 o]
P EEREE

o 91ofA,

&

A1

% 2]

Q_—rL

(%

o 91ofA,

&

A2

g} 3]

Q_—rL

(%

o 91ofA,

&

A3

@ 4]

Q_—rL

(%

o 91ofA,

&

A3

g} 5]

Q_—rL

(%

-2 (Chemical Vapor Deposition,

o 91ofA,

&

A1

s} 6]

Q_—rL

(%

£ 7HA =,

%9

400nm~800nm 2]

T
T .

S

™o

o 91ofA,

&

A1

@47

Q_—rL

&

[7(

R

3mm~Smm2]

o
T

3} 247) F4% Aol ol 7] 1

o 91ofA,

&

A1

5} 8]

Q_—rL

(%

E ¥4 (photolithography)=

Ay
s ol

o 91ofA,

&

A8

5} 9]

Q_—rL

(%

o 91ofA,

&

A1

@ 10]

Q_—rL

(%



PCT/KR2016/007343

WO 2017/007246

10

o 91ofA,

&

A1

@ 11]

Q_—rL

&

[7(

o 91ofA,

&

A1

@ 12]

Q_—rL

(%

o 91ofA,

&

A1

@ 13]

Q_—rL

(%

7}A] =

(@)
A

100-400nm = 9] 9] 1}

A}

1l
=70

A} 2] A (Ultraviolet: UV)2I,



WO 2017/007246 PCT/KR2016/007343
1/5

12




WO 2017/007246 PCT/KR2016/007343
2/5




WO 2017/007246 PCT/KR2016/007343
3/5

[5=3]

>

126~
120 { 124\>W
122

140

/ M DO (DY

17()7\>
[=4a]
190~
—126—" \ /
124—"] \ /
120 — \ /
120"
[5-4b]

g190

182—_ 1

—126—"] \\

14— \\ ® /
120- \\ e




WO 2017/007246 PCT/KR2016/007343
4/5

[=4c]

120—

P1 184

190

%122

x




WO 2017/007246 PCT/KR2016/007343
5/5

[5=5b]

-

T1
190///> e

D1 —122

L

[55¢]
500 — ]
PN 182
Ve K
190-

122

“L\




INTERNATIONAL SEARCH REPORTY

Taternational apphication No.

PCT/KRZG16/007343

A, CLASSIFICATION OF SUBJECT MATTER

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

HOIL 33/534¢2010.01) HOIL 33/36¢2010.01)1, HOIL 21/265(2006.61)i

classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIL 33/54; HOIL 33/36; HOIL 33/38; HOIL 33/62; HO1L 33/50; HOIL 21/205

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

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

Electronic data base consudted during the international search (name of data base and, where practicable
eKOMPASS (KIPO internal) & Keywords: insnlating layer, electrode, 1nterval, distance, thickness, mask

srch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraphs {26]-i4
44|, clairos 1-7 and figures 2-4 .

See paragraphs {34]-

See paragraphs {50]-{60], claims 1-13 and figures 1-10.

81], clairus 1-10 and figoyres 1-7.

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2014-01235521 A (SAM‘}UNG ELECTRONICS CO., LTD.) 29 October 2014 1,12-13

A KR 10-2011-0082865 A (SAMBSUNG LED CO., LTD.) 20 July 201 1.12-13

A KR 10-1021005 B1 (LG INNOTEK CO., LTD.) 09 March 2011 1,12-13

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

1 earlier application or patent but published on or after the international  «y
filing date

L7 document which may throw aoubts on rrmnl*} cldm](S) or Wmch is
cited to establish :
special reas 4

woyn

“07  document referring
means
“P7 document published prior wo the international filing dat

but later than  «g»
1 iarity o H (L4
the priority date claimed

A JP 4976845 BZ (ROHM CO., LTD.) 18 July 2012 1,12-13
See paragraphs [18]-{23], claim | and figure 1.
A JP 2014-107291 A (TOSHIBA CORP.) 09 June 2014 1,12-13
See paragraphs {30]-{40], claim 1 and figures 1-4.
E:j Further documents are listed in the continuation of Box C. A See patent family annex.
* Special categories of cited documenis: “17 farer document published after the international filing date or prionity

date and not in contlict with the application but cited to understand
the principle or theory underiying the invention

document of particular relevance; the claimed invention canmnot be
consid vel or cannot be considered to rvolve an inventive
step when the document s taken alone

document of particular relevance; the claimed mvention cannot be
considered to invol ive step w the document is
combined with one or more cther such documents, such corabination
being obvious to a persen skilled in the art

/¢ an

docurnent member of the same patent family

17 OCTOBER 2016 (17.10.2016)

Drate of the actual completion of the international search Date of mailing of the international search report

17 OCTOBER 2816 (17.10.2016)

N

Korean Intellecmal P
Governiment Comiplex-
Republic of Korea

Dagjeon, 189 Seonsa-ra, Dagjeon 302-701,

¥

ne and matling address of the [‘»A/KR Authorized officer

acsiraile No. 82-42-472-7140 Telephons No.

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




INTERNATIONAL SEARCH REPORT

International application No.

POT/KR2016/687343

Box Ne. IL (rhservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

rr
¥
ie

his international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [:._:E Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: 2-11
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:
Claims 2, 6-8 and 10-11 set forth "said metal layer” but said "metal layer” does not appear, and thus the meaning thereof is unclear.
addition, even having regard to the description, it is unclear as to what feature is indicated by "said metal layer”. Therefore, claims 2, 6-8
and 10-11 cannot specify the features of the invention. Claims 3-5 are dependent on claim 2 and claim 9 is dependent on claim &, and thu:
claims 3-5 and 9 also cannot specify the features of the invention.

3. U Claimns Nos.:

because they are dependent claims and are uot drafted 1 accordance with the second and third sentences of Rule 6.4(a}.

o]
=

Box No. Il Observations where usity of invention is lacking {Countinuation of item 3 of first sheet}

rr
¥
ie

his International Searching Authority found multiple inventions 1o this international application, as follows:

1. m As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. [:j As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:} As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were tirnely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:

Remark on Protest Ei} The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee,

{:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

ij Neo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continnation of first sheet {2)) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/RR2016/807343

Patent document
cited in search report

Publication
date

Patent farnily
mermber

Publication
date

KR 10-2014-0125521 A

KR 10-2011-0082565 A

KR 10-1021005 B1

JP 2014-107281 A

29/10/2014

09/06/2014

Lo 2014-0312368 AT
S 9070835 B2

NONE

CN 10
CN T
EF 2

KR 1u--'09 4“725 81
Us 2011-0215358 AT
Us 8772806 B2

CN 1820378 A

KR 10-2007-0041411 A
TW 1379433 B

Us ’3006—0?783’5'* Al
US 7375380 B2

W0 2006006555 Al

23/10/2014
30/06/2015

DY
J

/2011
OH

N

..,;\

S Re)

=3

N O

O
T oM EG

LT Ry
> O O OO o s

W N — €3N O
C o d DA
=
SRR
IS

g
Y D D — <

E:
&GO P
SR Y

o B3
O N2

¢

Forrn PCT/ISAZTE (patent family annex) (January 2015}




= A 24 B 1A

SAZANS
PCT/KR2016/007343

2~H 2

A W o] &8t 71E B[ (FAI53] ¥ {FAPC)

HO1L 33/54(2010.01)i, HO1L 33/36(2010.01)i, HO1L 21/205(2006.01)i

B. FA e Hof

A H 2T HFHA 5372 714D

HOIL 33/54; HOIL 33/36; HOI1L 33/38; HOIL 33/62; HOIL 33/50; HOIL 21/205

1 \—
=i = e i) LU S
TR ARAULTR Y FHT AL BTN A HEYWS) A IPC
YEFEFAEAMTR W A2 FAEEAMNTR: AL AT 7149 IPC
A ZAel o] & FA4L ol o] Bl o o] (el o] B | o] 2 0] WA B A Ao (3 Fet = )
eKOMPASS(5-81 4 Wi HAA 2= & 719 = AAF, d5, 4, A", 54, w2
C. IREY
(EEEE 91855y % P FAGIFHE A9 74 SR
X KR 10-2014-0125621 A (474 - AF521 3] AH) 2014.10.29 1,12-13
o2 26-43, 66-81, 7Y 1-10 2 =9 1-7 F=.
A KR 10-2011-0082865 A (4H4dle]t] =2 8]A}) 2011.07.20 1,12-13
wet 3044, AP 17 @ =d 24 FE,
A KR 10-1021005 Bl (<hx]o]x®] F=2135]AL) 2011.03.09 1,12-13
e 5060, AT 113 % =9 110 .
A JP 4976849 B2 (ROHM CO., LTD.) 2012.07.18 1,12-13
whet 1823, A7 1% wd 1 FE
A JP 2014-107291 A (TOSHIBA CORP.) 2014.06.09 1,12-13
et 3040, A7E 1 % = 14 3
G2k g/l el 71 A5 o] Qg e, R R R BT EL RS
olgH £3le 5 alef: - = = = = =
T EE A S e T RAFAY 1 S0 o) BAE BT FA% 4247
“p” =@ BEo] gl Ao m Rol= uEel 7| EEs Ao d 3 ghom W o] vzt 5= Ay o] B4 ols)etr] §5) 8=
24
B FAZ9Y R e 299 B $4dg opx 299 o5 ) ] ] .
SASTEETNE SRR RS SRS P AL AT o suamge g ra 99 B gwon 378 une 2
T EE IR Yl Aew 2T
‘L $AE T gES AV s s mE g2 AT dy FAd 3 o e e g e - -
R Eua i dan 78 v 599880 95 52 99 £20 o o33 e w e
2P AR 1 o) ARl A AR @ S Y7 E 2w
‘07 FF AN A, A BE B SR dFsta e B e xnAel gledow 2ot
P o Fol IR FAE AL o)) FAL B & FRA U SR Fohs Ed
A ZA o) A4 97 TAZAIR A L
201611 109 179 (17.10.2016) 201611 10¥ 17¢ (17.10.2016)
ISA/KR®] % 9 §-AF % AALE
o g el 59
\ (35208) tAlA Al A7 AAbs 189, uheld
R AT (BARE, AR AR
ST 182-42-481-8578 AT +82-42481-3463

A2 PCTASA210 (7 A 831 20153 19)




AEdd s
R EL T iy

PCT/KR2016/007343
AIHE A AFFE 2R 5 I 24 AAR AA $49 29 AS)
PCT Al172:2)@ *) #7491 wheh th b e o) 5 213 Fpaol feke] 2 FAIZA R A 4457 oh sl g
I:l 43 o
o] L ¥ )R] 2AS Bast gt vl BRI 3,

2. =) -7—6]— 2-11
o] AFHE FEW TARNE $HL 9 ARE 259 8208 FF4 ot TAE L] 72} gy
o AR e m

A7 2, 68 9 10-15 5 7] FES el3hi A4k dovk, B7lE BEF ol glel 7 oJnlt BaeA wg
o B WAAE FERAAE A0 BEF0] oqMe PHS Adel A BaaA e mAd 7Y 2, 68 9
1011 29 F4e 548 5 gevr. 479 355 473 29 S5%eln, 47% o= 47% 89 FEFe|um
L ATY 55 R 0% e p4e 54Y 4 gy

3. |:| iy
o] At F5 A F ol PCTHE 6.4()2 F AA 2 Al AA 2739 Ao nheh 2= o] glx) ebs]

A7 14T Lo gdA ol Ad B9 AR AA 839 39 A%

B FAZAZ e B FAE Y g} ol thee] wige] girka Huith

L[] 29900 BEFA55EE /e i sglon s, & Szt BE 2 45 3738 g = §
vt

2 [ ]#
8
Z 90l

3. Df Qle]

4. [ 52901 710 o) 245588 @3 ohd stz oh ahepa] & SAZAb A A7 810] 48 /A
o @ 5o] govl, AT YL ofehst Lart,

=409 o)A ol JA AR Rl ete B A Frrs Rt vy

SEREE []

D%%?JEIOHAMMUWZﬂ sa7gRgg o) oA dert w7 WA
717}

[]ee

#3714
Yo -5l 2] ol sl gls] el
24 gle] 71 E’J}HT AFH el

A2 PCT/ISA/210 (R WA 8% 8] A$2)) (20159 1€



FAZAN T
SES B AR PCT/KR2016/007343

A ZAFR. 314 o] A

o8 el =55 ML U553 =AY

KR 10-2014-0125521 A 2014/10/29 US 2014-0312369 Al 2014/10/23
US 9070835 B2 2015/06/30

KR 10-2011-0082865 A 2011/07/20 A

KR 10-1021005 Bl 2011/03/09 CN 102194949 A 2011/09/21
CN 102194949 B 2014/04/02
EP 2365544 Al 2011/09/14
JP 2011-187958 A 2011/09/22
JP 5290342 B2 2013/09/18
KR 10-0999725 B1 2010/12/08
US 2011-0215358 Al 2011/09/08
US 8772806 B2 2014/07/08

JP 4976849 B2 2012/07/18 CN 1820378 A 2006/08/16
KR 10-2007-0041411 A 2007/04/18
TW 1379433 B 2012/12/11
US 2006-0273335 Al 2006/12/07
US 7375380 B2 2008/05/20
WO 2006-006555 Al 2006/01/19

JP 2014-107291 A 2014/06/09 CN 103840040 A 2014/06/04
EP 2736087 A2 2014/05/28
EP 2736087 A3 2016/03/09
JP 5368620 Bl 2013/12/18
KR 10-1487612 Bl 2015/01/29
KR 10-2014-0066084 A 2014/05/30
US 2014-0138722 Al 2014/05/22
US 9070841 B2 2015/06/30

22 PCT/ISA/210 (H]-5- 53] F7F8%]) 2015\ 1¥)




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

