WO 2024/101583 A1 T KO0

(12) 5 F g x oo o3t FMA

19y Al A A 2 A 4HA 7]

=

TAEd
00O 0

10y A F/NHE

bCT WO 2024/101583 Al

= A A=
43) T A FTANL
2024 52 16 ¢ (16.05.2024) \wipO |

(51) ZAEHE

GOIR 31265 (2006.0 ) HOIF 17/04 (2006.01)

GOIR 31/26 (2006.01) HOIF 17/06 (2006.01)
(21) FAELHE PCT/KR2023/010464
(22) FA=Z=YL 2023 ¥ 7 € 20 ¥ (20.07.2023)
(25) 99 Gk
(26) FNAA: Sh=of
(30) S-AAA K.

10-2022-0148559 2022 W 11 ¥ 9 & (09.11.2022) KR

E99: dF7[A9FY (KOREA INSTITUTE OF
MACHINERY & MATERIALS) [KR/KR]; 34103
A B A F-A - 7HA B 2 156, Dagjeon (KR).

ez} o]A¢ (LEE, Jinyeong); 34116 w3 A
47 A4 211584 17, Dagjeon (KR). 57
(JANG, Bongkyun); 34103 tAZ9A HA4F

7 &= 156, Daejeon (KR). A4 (KIM, Jae-Hyun)
34140 T A F A A] F-A - o] &2 57, 128%F 6053, Dae-
jeon (KR). ©]4+3. (LEE, Sangho); 34165 T3] A|
/47" 40| =80 A 14, Daejeon (KR).

(7

(72)

81 AARF (%591 4/‘17} 9= 3 7hest RE EHY
=] @] X3 E $1319]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, 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, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

A= (HEe] ZA7F gl &, 7hssk &
o A8 o] B3E $3}9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM ZW) #8FAl o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), ¥4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(84)

£ 7Y

70

A AR ILA 9F $HA| (2 oF A|213(3))

(74) Wed: AWE (KIM, Min-tac); 06224 A|-&5HA|
T

T =2 414, AL o 55, Seoul (KR).

(54) Title: APPARATUS FOR INSPECTING DEFECTS OF SELF-LIGHT-EMITTING DIODE BY USING CONTACTLESS ELEC-
TROLUMINESCENCE

(54) &g o] WA v A F A A wF L o] &5k AHA|

\
]

‘ i
U; ! &

(57) Abstract: This apparatus for inspecting defects of a self-light-emitting diode by using contactless electroluminescence comprises:
a defect detection unit for detecting defects by receiving light electroluminescently-emitted from a self-light-emitting diode mounted
on a substrate; a coil unit arranged along the periphery of the self-light-emitting diode; and a power source unit for applying current to
the coil unit. Here, if current is applied to the coil unit, an induced electric field is formed at a p-n junction part of the self-light-emitting
diode so that light is electroluminescently emitted from the self-light-emitting diode.

(57) SLFA: N F2) A7) BHS o] &
273 AR el A A HJ%EI
HHO&Q FAIH m /\].7] :T’J.O]l?oﬂ ;<

=T,
A 27 2] pn A 7 2910

AL A el A, A Ao
3 = 4% A5 A7)
o] 7:10 /\1—7] FAH ] Z
XMW NERAPR = 9y



WO 2024/101583 PCT/KR2023/010464

g Al A

7l & ok
[1] Eodkbg & n) A &4 A A k-8 o] 83 2pA| g )] A ARl X4
et A o2 A, B} A st A = OLEDY vho] A 2 LEDS} 22 ApA k3 A}
(self-light emitting diode)?l] %= AFE SAYAA B 52 052 AA 32
Lotar, o) 2R A A Ao A AALE = v A S A A Ed s
183k A A g o] A AAL A o] #gk Aol Tk
771 <
[2] ukag T} o] @ = (light emitting diode; LED)= o' 3F 0 2 A9 Q1 7Fsh of Ul-&
A A 7] = JE A &xfolth
Bl Tl e m g o] i pa W Ao the] ASHE A7kaha N wh Al
(9] AH A7 w), Y F 3} A7} 27k pa) kA ok N§ wbs A o] ] g
A Z o7 ol gz, Ay AA7F ARFstar of 7] Aejell A 71 A e R A

o
= F(band gap)©ll -&3h= ol A 7} el Wl o = wha g
[4] ol o} 72 # A2 A A WF(electroluminescence, EL)©] 2Fal F-21 LED+= %

Al w-3go] o} g W33 (photoluminescence, PL)°l| 2] 3l 4] &= Wl -2 W&t 4= 9l T}

= O

3 ko [EDo] W= 7Y o] 4] o YA & 7FA W& 233wl LED7} AE
T F o]7] Ho] W& Wt Aol

[5] 2ol = g vhol e =9 7FR W AR Aol E 27} 100 pm o] kR =<1, vt
o] A& LED7} 7H¥k = of Zbgg kil Qlvh. mho] A =2 LED= 3 ] Z7]7F AFaL
10 um ©]&te] o} gk F7 & 7HA = 7] wlitell, &2 A & vl Hlo] ~(flexible
dev1ce)°ﬂ GolatA A& 4 oL, S, AEALR, t2Ed o] 7, H Y]

AolA 71E HaE o] £xbek ulaste] £ A5s 7HA = Ao m o

X:] }\}\

[6] SHAIRE Al 3 el A 2=z A, A3, A= o1 2 vk, vho] A2 LED

o] olg Sof Agto] WAIE & 9=t njo] 22 LEDS] A5 7 Al % 4o
A grelslol & B3 227 8] Wil 74 34 WAl A A e st
27 AAbshE Aol F8 3tk

[7] 7)ol ApA 3F o] Ashe A ALE7] 9 s W2l €1 PL(Photoluminescence)
7143} EL(Electro Luminescence) 7 ] o] &l A AT},
(8] PL 7|52 A A bl & 2AFsEo] 3 g AAE o] &3 AL

A
2 AN SEob ks 40 /A 9o EL 714 o] A SHEst vk
w2 7H 3 9)



WO 2024/101583 PCT/KR2023/010464

[9]

[10]

[11]

[12]

[13]

[14]

[15]

AA W2 7w A A2 AA LG LAk =53 el A dd S o A
e Adst= ol ¢elA A=, o= AA F A2 pn HE E & A
S A §-55 Al A4 7hesiohiE A o] sl sHA R, Y 2 E o] st
I F7FE AA G A2 7] Aol uhal A A G 22} 242 e A
& Adste] Ashs AAbshE dlol of 2ol vk whebA, 514 W oH A AL
7t 745 gk Bl 5 A o] WA WS o] 88 HAAF 7ol &4

12 S v A 2 o] AA WS o] 83 ApA| g Axle] AL =] 9]
7N EF 5ol

Lo B R s s B s B ) e B B B ) =z e D I 74 [ e e 2 At
A 933 2 AHWLED) ] p-n 33 et A F2)o] dAH 54 A =dTO) ()
BES wWAA7| 2L S A S (D)ol aFa-E Q7o) sl sl 98l pn §
Ul AR A F o] Gk S A o AV AE LA A HE, =
H 5 A7l o8l pn F3 Wl AR7FEEY A G Ao g3 5 9l
ohooluf, g N E Al E A st HE Wl A% 578 AAE 7

ole] gt 7] WAl o] fr = W74 A M & a5 g Agto] /17bE = F

1= |

ol 500~750 V/imm 9] A7 Q177 2 e sttt 8 A7)e] A7)+ pn
Aeto]l T/ @ BEAEF Ml Sof ubet Zebd 5 gl

AAZ20)E 28 st FA 7] WA S B3l AAF U3 AA G 2t f 5
A7 AE 17 s w), A G ) Alo] o = AN Z220) AA LS A4}
Abololl th7] & gko] A gk} p-n A §F & 9 oll 500~750 V/imm T A7 &
A7 W p-n 5352 7] Abol o] & zbo] 2 t 7] ol = Aty AV 4
(3 kV/mm) o]/go] 17HE 5= 9l o, whepa] F37-2 Q1 o A7} Al sto] AL 5
AA G Aol =4S o7 4 QU

B A7 e TP R A= S 553] 410-22863225 7} 3
ag o) A AT

=2 0O L84
71=2 3A

oo, ¥ g o] X2 & oo} 2 Ff o] wAHE A % A=A,
OLEDUY} m}o] =1 & LED$} & ApA)| k3 A~ Ah(self-light emitting diode)®l] 5
75 DA A G FA 02 A A g Fshar, o] 2B ApA - Ao
AALE = = v EA A g2 o] 88 A A o] A AL



PCT/KR2023/010464

WO 2024/101583

T

2]

O
el

A} A k-2

Eis

Fd o 7] 244

N
0

[17]

ol

4r
o
4r

0%

-
s
i

juui

7] AHAE

s

Njo

A g

ﬁO

B 2AREE, 47] A

i

Aleflol A, 7] =) 2wl

—

[21]

ahutol wl

-
U

X
=

stitel],

-
U

_50
&+

o]
AR

R

==

A Apole] o] A A2z, 7 %

Ea

[e]

u} a3l
=

7] A4A

a9}

23!

o] Al 717t

=
T

o I7F = 4

ool
KR

) dM



PCT/KR2023/010464

WO 2024/101583

o —_ plo ~ 0
x4 o KLy BO® o o ﬂwfd
%0 =0 ol xoWLﬂﬂ " " fﬂn@wﬂﬂ& o#_nanmﬁ
< gl 3 ‘H_Alﬂﬁe N N ﬂwl_]rL ot 1A “,umo ﬂ_lmﬂumo
GG X sm ®® P M T g — %
o % B oBmy 2P Fr T g E o
x o WTmE ° 0 oy T p B o g5 e
£ ojo 0 T aluf ofi ay ofu ay =IO L% . Y o}
O Py Tl s SRR eE L w
= P ghodTa T AT Ny s
= — o & G o= T = o
N -~ o B R0 xo o — 2 X w oy P e o <
S ol L e R
BT SETHRR T w R S R I
o T oaPTmRxar HT8T T Rpaod® drew
o T o N T K™ 1y XU X0 Jll,moﬂAoAleoEﬂUl

—_— — wm ~0 =

G N emT B RET T ooy FoB T T o
P OFE LT oy WrAE wT ERT S A R
© Tl mWRrdpx EEEE agmﬁuf ﬂ%@%amﬂh%mbqbe
T Mg HsEERey ZPTT WIT o SoHXmprlza
® EupoTofcs ZTHIMH g LW 4&%@%%%wi%%

= —_ T = < e K - —_ - o) oM o I
o W%d%WﬂM%E WX X MU%%&%%ﬂ%ﬁ%ﬂ%%ﬁ
< s X R T oy B g R L R o
=0 < e R A QA A PN~ =l BN )
s = X —_— ) ) O~ .. J— from X
< H 9 o il M_&_nwk]l 0 dIMM.VGIH_M.V = g Aoy T N N o F of - o
oy &R MW o~ o D oy RE K oI . = .. o X ;b]:wlﬂhﬂill]ﬂﬂl]o_e

T r TmanT LT a sl T TSR ATEEE w0 R0

X N — B\ N = 0 IO == 3

By Poh g Palmat PaPadserMelTcE0ons

) LaAdﬂdﬂLa_/ v PR ) Ry Ry 0 MML.LE,Idl@;o o 0% F wo

np.r.._u:wdl.u RO AR Wy BT ,1xouua#ufngnﬂjldld|g o) B

) o ,‘l\ﬂli OL "o - ] -

Ml S Wt g e s Vg Vg RSN IV DA R R G

dW g RN T sdy YT T LT =Ty TN — @ 0

N ot N o = o~ e

) 2 T dr s SEem do %0 Iy go X

L T T T T T T T e A== s T = T e O

M= x ORI - R W T R W < W
g = TeT = ¥ & &SSa=3F o T
ST L e s A o & T = =



PCT/KR2023/010464
g Al A4 el 71 Al

T .

of gof =

[e)

=

of e

=z
“F

febr i el

[s)

13
1

Ay
s ol

2 Feloll A,

WO 2024/101583

[47]

= . ~ O#

ﬂmoongﬂ MIMQIMMM M S ,im = 0 o5 B n_AIﬁE U.uﬂﬁroﬂ‘._
Keo® ToFPagl B om m B = T @
N o o Aﬁﬂlmﬂﬂ —_ g e = X iv1or o9 o BT
o - ® N o o v = o N - X s b H K=
wm.eE T OMSETX o mo o wiE T4 X i
o o of X F oA NS o W N o a) < 5 " =
ﬂ_,ﬁﬂc._oﬂpl n_AIN_lﬂm_l71mo L_WHL N N " EI m < ey o
A IR T — ) 2O e o T o S of X = o ol w o
° TOAEF T T o~ @~ < - - N
BN py X0 P ~o o o o — 0 o ok o &rﬁ ELL A a2 ey ﬂl 7
B & o 5B _ZEMHME ol ol X zo m° E._o_e D = ol
mar TEERTUTT m omn o owmw De N & TG4
. L3 o s = . \)]_
Mo+ N %WEﬂ ,Ewa W W BER g W %EMTmﬂmc
gt TEAXSEZZX X OTW o3 oTE A TaT
gy TN = g ST g
i i o HT i.._‘.r_l‘m o Lf N g HT O# ll N ﬂt.l
‘OI ﬂAO ,DL _Ql é.E EE Of ©° ki ‘N_l ‘N_l 1\r|D/ ML ‘I_ﬁl EE ‘W — 0 >i ﬂ.vﬂ ﬂ;mo
s WIZE T R I RN P
o TN TEFEE mT R g W NEw o e
e T T TR o5 IR S T TEwL Al
L P e - S TR R nwX mEmy S g X
oo 2 S - W ) T Wt N NS

< 7 e O T T 2 g o ST A
W L s TR s EnEL o gm g% Lo owWew
- / O f f— —_— .1 N «~ H‘ ‘.L-(
(o e e nTy TwEoTII 2F Lmbled
dlBmEg® R pTe TTITRLG 4F Hyppo 4l
£3 _ —~ o O 3 ~
M e T RN gy Mgt ye w S WS L
e o ) R A S ey o) <

" dl}mor_ﬂu%71mc€ lagutﬂ\ ) o ﬂaoﬁuﬂ_ﬂua .
TR e e TRMRWAZ R R
PO E N T T E SRy R RERT S Ay X M e KO
,‘I,Lf ‘I‘EIQMO ° o ‘.mO‘LIa‘LI Enﬂ Q — ]ﬂ;lL._ =K Tr Lf .
ﬂ X TL ° dﬂ O# dﬂ ‘Nﬂ .t ;OL ;OL MmE ~ ~ - HDT RO ;OL ‘LJ 1FL OW Elﬂ a < m \H_Uﬂ ‘Ul
o i@%@@%_JTwr%@%u@u(ﬂ%ﬂ@%%ﬂ%%m%ﬂ :
A R I < sl M el il )
LRGPP B PR PR Ve Tgg ot ge TN
BN TR o T T g E Ry LR TS gk Ty
AT dw N W KT R W OITR O RN T

00 N = — N o < '
s X hi? hi? hi? hi? hi? hi?

of 5

[e]

ZH300) =

017 AN A P4 4 Qe
1- 37

H(100)= 5= 20 A E o

0]
=

Al el ol M o] 52

F 2230005
EZo|e 3 Y(toroidal coi) A 7

[57]



PCT/KR2023/010464

WO 2024/101583

2 2H300)7F 9 A

1l 3
=70

21 1f3-9] 2] o] A H of A

#H(300)

(300)=

#A s,

o] v}

]

K

b

fite]

bl
i

!

X

o
e

i
EE

—

0

o
-

—

H

M
ol

i

3

[60]

o
e

i
EE

—

0
I}

71 A}

s

wK

(120

}7]

<0
|

[e]

(110)

—

H

[e)

TEE 7Y, Y

T
T .

2 21300)2] = o]

1

1l 3
=70

d

Z

(1007} %= 35} ol 5= A7 A

0]
=

o, &

(110)°0] A

—

H

[e)

9]

N
N

#

1

T
T .

(100)°1]

X 2 o]

[e)

(120)2]
oh el A4 ] £5(120)7F W %]

A
A& olr},
2 AH300)2] 49 o] Z U H-(100)7} 1l ]

=

oF o

) g

Z

2871 A

(100)

[e)

[e)

o] A A A 0= 47) 9]

"
4r

(120)2] <]

o
A4r
NI

44r
ﬂl

]

o
T

(110)

—

H

[e)

=4,

0

(120)7} & X

gl

il
4r

A

d

Z

°



k-
=

d

A

#H(300)

219
gl A7) =0

T .

T

| =2

PCT/KR2023/010464
A

7FE = A 52l A7 7

of ¢
F5 A7 o] G E o] A

2AH300)°0 171+

(ferrite) 2} -2 A4
ulz
=2 O

o

E
|

stol 4t

s efol
A &3(120)7h W) X ol webA § 5

5

T .

T

1

22H300) =91l =

S

A
AH(300)2]
e

of, Ah&: A &47(120)
1- 37

2AH300)7F vl

1- 37
= A4

[e]

T
T .

o s

e
oluf, LAF(100):= = 20 E=A[H of
7]

A

B f5 471 go] Al of 471 sl whet

77 el upetA] ZA
3 22300l A 2~ 7

ol AHA)
(100)
o

WO 2024/101583

[67]
[71]

LIPS N KA
%m RO O ﬁrin&o
< (- " T e o))
1;L‘|r —_— __.O __O 5
Faowit X ogak
ﬂi%ﬂ% X T o
TN gy
~ mH ~L T alo iy
SRR R T o day
S Lo X SRR
mx‘nr_lﬂ_mo_o O_E‘UI‘X ﬂAE ZT
TP LxT ToEDA
T ime Flgan
— N —_ ]]))ﬁo
reTHY 2Tz e
max]mﬂo_u{ XEUV\A
TNpeH oo W
A ok M o— o XO o]
xEﬁmﬂP qquiLl%
ool oA U
R T g pm el T YLD
NA e Wrghw
W o e LUﬂnumW\Ao_aL
— X L A
EW%M% L i
Fowalh THoE |
N S T MJI,JDAL
oo . S N g T
e VX 2D WS ®
™ © OMMEtﬂF_S
I B R A AN\
LW oo o ©AF 2ROy —
]1A1ﬁ1rLdﬂLl_woL_zu@
S, g W X gy
oil]],i1,m4u W
X X oy NV o= < o
i]aﬁol_lﬁom_dﬂ}uwc 7o
CEEzPRelwocr
DU W E R
DrmiIx £eTTTEY
T T HE T T e A
<+ w o
= = =

A2 5L HF-(100b)

T .

T

of &4 =]

T

B

],

5

(100a) 3 71(S)]



PCT/KR2023/010464

WO 2024/101583

(=3 5 W ,
< B oo R = — — JJ ~ A T
Mﬁi ﬁom.mo»w ~ HA_W_WEE ,ﬂulo_udﬂﬁo fale ﬁrimo Aok;.m mﬂ%
N %AAT o od %o T o U % T MUNLURSY o X R
:.L B o ﬂAro ﬂfma v E._ Ml z e m o_H —_ 1@ %T lv_Al "0 o o n w80 Wﬁ O#
—_— — I a — o 0 ~] ~
HmlaAﬁ N T KO o ﬁm%ﬁu %o_en,mo i I o mﬂﬂm_o o 5 M _W_Hﬂm_l
N Bo T o= o Bl = %o A P Mg w
Du REES Gimme gewax F opge NHOGR
T RHITE gETxT sNesdxd 0 = gw =
cen 2 Fa W Oy o Tgdm W T g
Ty S2®TH L R TR gstPoxal z® 0 28
o — 1,1Hr% ‘o ,mw_miWA WﬁﬂﬂLé.U/LamEonﬂum m/_zo = 2
Gl SEWh fE IR 7ﬁ1rood|.mwlm+u%1ﬂr & R %uﬂ
cfv f7il foxef roRIBETTass S5 A3
0 T AL T X o= oy W T mr ol o = do ; ol ©
~ = ~ LN o+ o N (SIS ~o 0
< J3 N = — e X¥ 0O
mﬁ%wﬂ%%ﬂw W%Wﬁﬂ ﬁr%ﬁ@mi.ﬂ%%mkA Nr_z_v mﬁ
— ' E — X v = X o ! e ‘XEE ]7
(ﬂ;ﬂawﬁmmﬂmg i RRVRCIRS uﬁﬁmwﬂmmﬂ:_@@%%_} g R Zoom
- ) o= N BT 2y o oH w8 W W X o
TIMVegad XEogpre S pdHxpdxg gy ©F —wi
dT8dTgrT BMgpx Lgitp i T255% TT T
mmWﬁHTHTMHT mmﬁﬁo\wli‘ @1%@&05%18”0%% H_AlﬂCu Lfdlﬁl
= R e i SO B B 2K anﬁ]oﬂ ~ = S (R, o
Flalmes® T Py ZTosaV xIli®? £= b7
= — . —_— NS ~~ < « T —
50 IO ToTey DExEa i lEBY 28wl
W o =n g M e o 2= e - N = N NI
a8 e, & ad 0 g R igsmwyTe o5 T T
NR Cga LT TRESIT s X Cmwral—8& mW o2
DpEiag z4¥ed T hwbLehLBE i oyt
b S aeghhe T wmIH = AET T LM T 5o w
w W o I IS I A~ A S S Koy oy o= ooy O O i
e HELl ¥ wRETalEewLsadTETy TR 20X
— ~ ._ -~ — EO N
BPE 4T g Tmpe Bl el By T2 E
—_ ~n O —_ LA = D — — X -
T N A ML B ol R I = MO |
T BB g 0 E g W T e E o ET
MR mERER XN ghmp LI oYX ase g TD oy
_zum\.mmelxu_wx,yl]ﬂ.ﬂﬂutwﬂﬁ,%ﬁoﬂo_uo_u._iutn/“mz_ﬂwﬂ #,ﬂmM]ma
0 ° o o U e I H Nir 0
W as T HT O O pH O LWPEBmTT Ow T Wow oA T =
o =) — N ) _ ' =)
- x x x x x x x

]
A

7=

=
T

ol

)

(1002)<]

o=

o], A1

%
2

1

PaS
A

YRR e |

2]
2l

of, A1 =Y H(100a)2]

A2 5D ¥H-(100c) <]

=

T .

= I=
=
E]L

o
(100a, 100c)©] & 30| A &} Zro] A] & o]

=

(100a, 100c)2] % 74 &

[87]



WO 2024/101583 PCT/KR2023/010464

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

A, Al 2D (100a) 2] o)A ¥ = A o] A2 A H-(100c)9] o] A ¥ = A BT
o AA dE A

o] ¢} o] AR (100a, 100c)E 7] F(S)2] Aol Ho=o] o8 A A )
Aot o2, AhA = 2 44300)2] p-n G FHol 7 A AV A

Hol| A= 7] 3H(S) 9] Aol ZAH(100a, 100c)7} H79] o2 &
A= A& EAISEAL Lo, 7] 9(S) ] st o] Fo R Add

ol 7k, 5272 Bal A= 7 2kS)0] Aol 270l Fom 4%
LARE(100a, 10002 EA G oL 37 o] o] Fow A%
of M 5 gk,

3

[e]

ol "
B
2L
fo, iz
i, o,
L
ml o ¥
S
O_>li L
E it
Moo
e o
£ 8
24 ey
o
HT
i
X
e
>
1
S
[0}
A —@ FUIO
©
oo
o{l
=
i3

rie
>,

£
=

=
RUo X
2 oox
o & >
b

oy
i
i)

mQOEOJ
E_4
Py
S L
SR
%uo
2ol o
%mﬁ
o
N2
o X
m&ﬁ
oy 0%
o
o~

—
D >
- T
oo
MY
1o W
— O
E\_/
£
82.:
o
A
ofN —~
00, M
2 2
=z 1o
P )

FOp

I

M ol

iz
=

o] 7%, 371 7139(8)2] sHf-oll M A H = LA (103)3= 5 55
(100b)e} A A A 0 2 &

o,
N
il
2
fo o>
o o X
-
iz
=
=
Y
A
rlr
2
[\
K
e
iz

A71A AR 150)= A A Z FAFE Zlow 7]3S)e] sHof v X H 5], 7]
IH(S) 7ol A st A EF A2H300) e b o R ME JEE RS 9]
3}

Z222K300)7F A8 it G ool w i AVIEE vE JSAIAE 5 oM i

ol e} o], 7]2(S)2] st A7 HF - (150)7F vl x| of] whafA] 2} A w3
A7 A s A A 7 o, A EF 22H300) FH Ol =2 5 A7
3]

| I

& Ql7hsto] 74 o} (arcing) HAE WAL e

A7 gk vkel & 2 A Ao Eoll o] gk A Ao W= R 5ol A A
Q= G5 A/ FAste] AALH 24 pn B RSl fm AN
TAYE FAAL S Yok

W3, 7 ol b = Ao M| e 4 9l AR L 2] pn
A ool & A7E JSAE 7 oA A DG &) o] £] ol ool A
9 f 8 AVl AV1E a5 QolA] FA o) wag oA 5
o]ﬂ.
AR



10

PCT/KR2023/010464

WO 2024/101583

[100]

Q_—rL

g

CERE

7

1o

Wi

0%

-
s
B

B o] Aol 2

e}

o
=0

REREER

—_
fite]

7172 9 el



11

PCT/KR2023/010464

WO 2024/101583

T4

1]

Q_—rL

[

—_
fite]

7] AA Y 227

@l

A1

@ 2]

Q_—rL

[

K =

I

@l

A2

g} 3]

Q_—rL

[

@l

A1

@ 4]

Q_—rL

[

@l

A1

g} 5]

Q_—rL

[

1A% ™ 271 4

-

o}
b
piigs

—

A

T

oA, &7 H7H = )

@l

A5

5} 6]

Q_—rL

[

ol

&

A1

7]

Q_—rL

[

5} 8]

Q_—rL

[

o $ho1A,

&

A8

5} 9]

Q_—rL

[

Fubch A=

A Atele] ol 4 Aeliz, 7t %

Ea

w3
=2 O

7] ZHA|

o $ho1A,

&

A9

4 10]

Q_—rL

[



12

PCT/KR2023/010464

WO 2024/101583

o $ho1A,

&

A7

@ 11]

Q_—rL

[

215

@12

Q_—rL

[

4 13]

Q_—rL

[



1/4
WO 2024/101583 PCT/KR2023/010464

uLED

| ..

[

A TR A Y T A A Y A




2/4

WO 2024/101583 PCT/KR2023/010464

[5=3]

vy

A4—-300

vvy

110
— T }100
120

100




3/4

WO 2024/101583 PCT/KR2023/010464
[55]
101 20
100b 100a - ﬁ
(\ —— 300
| \ ' A~

N

[L-6a]

Current input A
i \
L] 1l L
___]_] r!____:

é
Ground




4/4

WO 2024/101583 PCT/KR2023/010464

2
102
—
300
I
1 | I ~—3S
[5=8]
40
S
300
: T b ‘i

103 150



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2023/010464

A. CLASSIFICATION OF SUBJECT MATTER

GO1R 31/265(2006.01)i; GO1R 31/26(2006.01)i; HO1F 17/04(2006.01)i; HO1F 17/06(2006.01)i

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

B. FIELDS SEARCHED

GO1R 31/265(2006.01); GOIN 21/66(2006.01); GO1N 21/95

Minimum documentation searched (classification system followed by classification symbols)

(2006.01); GO1R 31/26(2006.01); HO1F 38/14(2006.01);

HO1L 21/66(2006.01); HO2J 50/12(2016.01); HO2J 50/90(2016.01); H04B 5/00(2006.01)

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

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

(arcing), 7 /\}(inspection)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: LED(Light Emitting Diode), :Tl%l(coil), A} A (magnetic substance), o}7l

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2021-0117538 A (AMAP-PLUS CO., LTD.) 29 September 2021 (2021-09-29)

X See paragraphs [0001]-[0017] and [0100]-[0153]; and figures 11-21. 1.4,7-10

2-3,5-6,11-13

KR 10-2018-0076992 A (SAMSUNG ELECTRO-MECHANICS CO., LTD.) 06 July 2018 (2018-07-06)

Y See paragraphs [0075]-[0080]; and figure 7. 2-3,11-13
KR 10-2022-0003494 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE)
10 January 2022 (2022-01-10)

Y See paragraphs [0009]-[0024]; and figure 2. 5-6
KR 10-2015-0009576 A (ISRA VISION AG) 26 January 2015 (2015-01-26)

A See paragraphs [0001]-[0065]; and figures 1-6. 1-13

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

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

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

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)

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

document published prior to the international filing date but later than
the priority date claimed

«1> 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

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

> 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

D&

document member of the same patent family

Date of the actual completion of the international search

23 October 2023

Date of mailing of the international search report

23 October 2023

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2023/010464
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
KR 10-0936043 B1 (SEMICONDUCTOR ENERGY LABORATORY CO., LTD.) 08 January 2010
(2010-01-08)
A See paragraphs [0102]-[0301]; and figures 1-18. 1-13

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2023/010464
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2021-0117538 A 29 September 2021 None
KR 10-2018-0076992 A 06 July 2018 CN 108257759 A 06 July 2018
CN 207925207 U 28 September 2018
KR 10-2018-0076993 A 06 July 2018
us 10580560 B2 03 March 2020
us 2018-0182526 Al 28 June 2018
KR 10-2022-0003494 A 10 Janumary 2022 CN 108736587 A 02 November 2018
EP 3614528 Al 26 February 2020
EP 3614528 A4 11 November 2020
KR 10-2018-0118498 A 31 October 2018
KR 10-2457300 Bl 21 October 2022
KR 10-2457491 Bl 21 October 2022
uUs 2019-0393710 Al 26 December 2019
WO 2018-194223 Al 25 October 2018
KR 10-2015-0009576 A 26 January 2015 CN 104471383 A 25 March 2015
EP 2847577 Al 18 March 2015
us 2015-0070487 Al 12 March 2015
WO 2013-167428 Al 14 November 2013
KR 10-0936043 Bl 08 January 2010 CN 1288734 C 06 December 2006
CN 1385888 A 18 December 2002
CN 1837838 A 27 September 2006
CN 1837838 B 20 June 2012
JP 2002-340989 A 27 November 2002
KR 10-2002-0087360 A 22 November 2002
us 06891391 B2 10 May 2005
us 08193827 B2 05 June 2012
uUs 2002-0173060 Al 21 November 2002
us 2005-0218926 Al 06 October 2005
us 2012-0235179 Al 20 September 2012
us 2015-0309086 Al 29 October 2015

Form PCT/ISA/210 (patent family annex) (July 2022)



= A AR LA EETL
PCT/KR2023/010464

A, Bdo S Ve BFEASIHERAPO)
GO1R 31/265(2006.01)i; GOIR 31/26(2006.01)i; HOLF 17/04(2006.01)i; HO1F 17/06(2006.01)i

B. ZAME Eof

Fl

2 H AT AEA S EFE 7 A)

GO1R 31/265(2006.01); GOIN 21/66(2006.01); GO1N 21/95(2006.01); GO1R 31/26(2006.01); HO1F 38/14(2006.01);
HO1L 21/66(2006.01); HO2J 50/12(2016.01); HO2J 50/90(2016.01); H04B 5/00(2006.01)

ZALE 7w okl fate HAwd o] 9o £
ST EHAEFE W SF A EAI M B AL H awd el 7] A E IPC
ESHAERMFTH R ALZAEAMF 1 AL FHAEd ekl 7] A€ IPC
A Aol o] 8- *VJ do] e w o] (o] e Al o] 29 B3] W A Ao et A1)
eKOMPASS(5-3] 4 |5 A WA 228y & 7] ¥ =: LED(Light Emitting Diode), 5 % (coil), AF4] 4| (magnetic substance), ©} %)
(arcing), 7 }(mspectlon)
C. #4d £4
FHe| L] # 4dy 2 A FAEAENE s F ) 71 A A A )
KR 10-2021-0117538 A (5= 2] 3| A} of o] W =2 ) 2021.09.29
X =2 [0001]-[0017], [0100]-[0153]; & &= 11-21 1.4,7-10
2-3,5-6,11-13
KR 10-2018-0076992 A (414 4 7] 521 3] A1) 2018.07.06
Y =2 [0075]-[0080]; B = 7 2-3,11-13
KR 10-2022-0003494 A (87 2}5- 21 <1 -41) 2022.01.10
Y €2} [0009]-[0024]; 2 =7 2 5.6
KR 10-2015-0009576 A (o] 2~} 1] <= o} A1) 2015.01.26
A 2 [0001]-[0065]; 2 =9 1-6 1-13
KR 10-0936043 B1 (7154 7] 7}o| AF gz @ who] of v 37| A F £0) 2010.01.08
A w2} [0102]-[0301]; H =¥ 1-18 1-13

571 &2l colel 71450l Azt US55 el Bat BAE A2 AL
*QlgE el 51 el e
A" 53 e Pt A o2 Holt AN 7 &5 S T EAEAY EE SN Foll FAY EHOR, FUT}
o £ B3 gom W o) 727} H e deli o 22 o3 5]
DY B AU A Fele] g R B SERIE S
B aAZddnd WE SAd T SALE I FAZUY w0 2ua o) e B 6T £ o R 37E e
o] o] TP HEU e 58 £ AR e R H A o] 9y A 0w B},
L AT Fge] 9B S A ]S B Y R vhE A8 s e eey e s .
T L ThE B ol f ol 8 WS Wasl gy Y THT R AL wAl G galo] shiold e
ol gy w3l wAHREEIE AP O x2go] GYR A AEE A
el AT w e du el g AoE R
07 TF WAL ARE, A v )R ke ek ol B STAMEE dn Aol fE Ao
P A o) o] FAHY O FAENY o) Alel] FE wy & TARHSFAT A Hohe I
A A ] A 9l SEAZAE A EEY
20231110923 (23.10.2023) 202313108239 (23.10.2023)
ISA/KR®] B3 % -3 F 2 A Ak
Qa2 5514
(35208) A F A AT FALZ 189, 4% (EALF, °| 73}
FEHAHEAD
A2~ N3 +82-42-481-8578 7 3} 3. +82-42-481-5003

XA PCT/ISA/210 (- A 27y (202213 78)



= A Z AR A ZAEAHD
PSES AT AR

PCT/KR2023/010464
i 279 e 279

KR 10-2021-0117538 A 2021/09/29 s

KR 10-2018-0076992 A 2018/07/06 CN 108257759 A 2018/07/06

CN 207925207 U 2018/09/28

KR 10-2018-0076993 A 2018/07/06

US 10580560 B2 2020/03/03

US 2018-0182526 Al 2018/06/28

KR 10-2022-0003494 A 2022/01/10 CN 108736587 A 2018/11/02

EP 3614528 Al 2020/02/26

EP 3614528 A4 2020/11/11

KR 10-2018-0118498 A 2018/10/31

KR 10-2457300 Bl 2022/10/21

KR 10-2457491 B 2022/10/21

US 2019-0393710 Al 2019/12/26

WO 2018-194223 Al 2018/10/25

KR 10-2015-0009576 A 2015/01/26 CN 104471383 A 2015/03/25

EP 2847577 Al 2015/03/18

US 2015-0070487 Al 2015/03/12

WO 2013-167428 Al 2013/11/14

KR 10-0936043 B1 2010/01/08 CN 1288734 C 2006/12/06

CN 1385888 A 2002/12/18

CN 1837838 A 2006/09/27

CN 1837838 B 2012/06/20

TP 2002-340989 A 2002/11/27

KR 10-2002-0087360 A 2002/11/22

US 06891391 B2 2005/05/10

US 08193827 B2 2012/06/05

US 2002-0173060 Al 2002/11/21

US 2005-0218926 Al 2005/10/06

US 2012-0235179 Al 2012/09/20

US 2015-0309086 Al 2015/10/29

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)



	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 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	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

