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(57) Abstract: The present invention relates to a micro-fuse for protecting against overcurrent and a manufacturing method therefor,
the micro-fuse having a plurality of pattern electrodes arranged on a substrate, adjusting each resistance ratio so as to suitably control
temperature distribution, and comprising: the substrate having first to fourth port electrodes respectively formed on four surfaces; the
plurality of pattern electrodes formed to respectively extend from two port electrodes facing each other among the first to fourth port
electrodes in the longitudinal direction, and alternately arranged at a predetermined interval while not coming into contact with each
other; a heater layer for covering upper parts of the plurality of pattern electrodes; a contact layer and an adhesive layer respectively
formed at upper parts of two port electrodes having the pattern electrodes and at the upper part of the heater layer; and a wire formed
at the upper part of each adhesive layer.

(57) 8.FA:
[Che = A%



WO 2016/159432 A1 |IIWAT 00N T TR

B S 78 el e | A= v star Zhze] AR g st £k B X E HASA Aojetes & 3
AF Beg vlo]d2 &2 4 O Az @t Ao 2 4o 2zt A1 A A4 LE HAFo] AAE 7, 47
A1WA A4 ZE HAFF viFHE 279 FE AS020 g doddo s 7zt A% F4u 5, A& H5ehA G
4 Ao il WA H = v S|l A5 37 e d] e A5 RS de sl ES; A7) s o] d4"
270e] RE HA=e] Aok, A7) slEl S el @4 H e Azt AEs B a3 AT 7] ek e
FAH = 7HeAE 2



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

WO 2016/159432 PCT/KR2015/003974

%49

dge] WA AAF HE G rlo]la =z F2 R I AZ W

w2 A F R vho] AR F2 Ul I A2 o e Ae® v
=71 el gl | A= wi Al skar Z7he] A 3] & 2l stho]
TEE A Aol s & A F BE g vfo]lAR F=2H 1

mho) A& F2i= A4 B 2o A HAFE el 2HE AR 2A4E5S
BEE) Qe Alem, mukdd 7| 7] ol AAv]71Ee BA HEe R
o]-§-% ar 3l

£3], 2z AR 77 ol Az 222 opy sk AR A F R
AN2~Ee 15317 Yot R T AARA, AAAF o)A #AF7E
A9 Aol ol WA= E = OJ’E?H = 7}8-A| (Element) 7} =0} AF5

=

S 2A XA st Al E v Aol WA 5] 9§ Aol

HZoll= Bk 77 719 Aol FFEl whet -
X1 A] (High-Surge)°l] 2+ 4 Q1 SMD(surface mount device) 3 w}o] A2 35247}
A2 o =2 i I ARG E 5L 9l

npo] A 8§29 75k I ol o g v dk 13 (Fast Type) 35220l A
In-rush A ol o g WA o]} =& A %] Z kel o gt WA o] 9l= A%k
A 1(Time Delay) 54 & Z+F 527 @ﬁ]ﬂi’ p=g

AR ARAEA S ZEE vpo| AR 2= F2A0HAD Y dol &
AAeh= A 0 R Y sl
=90 & 530l S5 THHUZ 10-1058946 % (V5 22
ol FAE AR A mpo] AR F2= W 1 A2 H)oll = 7= 7] 2
o] ZF dapEol] AAE A, Witol AV THEAE e e RS 2
o] AWl EdFol A Fx9 nfo] A= F27t A A EH AT

gy, H2l =  HEH ols 41717 & AvE F o A7) 7] o] W)
vl Eo] gk A7] oA A4 A& o= dlar 9o, Li-ion

Li-polymer®} & th-&% 22k A A 7F Ak a1 91z A 24, o] ol uhe} 44

o) Abo] W1 A E ol F2 7155 ol elol Lol A F/A s A 5ol

WEAY R SpA L Fdke] 91 A wlitoll ob g A o g A g-g s A A g
o) B} E & F2 9] s ko] Al T3k Aot}

Fw—l



WO 2016/159432 PCT/KR2015/003974

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

£ HF REE vpo] AR 7247,
H 713 7] AL A A4 2 E
AT atgRE2)e LE A0 2 e do|wtgro s 747t 14 A ¥y,
S 2 W MR EH = v e] s A= AT
BB 5 7] e A=) dAdE 2 X E

v}
_1
1o
£
T,
P
s J &
o=
4T
il
of KT N
o> If I

14
iz
2
ofk
2
w
Ir
N
N
N
N
1o
N
)
Iy
b
)
N
I
e
»
2,
N

o
vlo o
> ook
T
) rir
A
 op
2=
o
N

= g
> j;%
B ot
im
2
Y

ol
s

Ir

=)
<
1o

Ll

[

FAAEH 4] ALY A= AV R E 2 Y £ E

E AFoZ2RE A5 7] 4709 Al e A=
Atolell FAdH 3709 A2 sjel =& Eghst 4= 9l
7] A2 s
R1,R2, R3&} &ar, A7) R1,R2, R3] Zo]H)7}1::1

iu
1o
2

2

p
Ot
2

6]

'~
oo
£
£

o
N,
N,
e
1o
of\
ol
o
i
iz
o,
>,
i
o
i
ro
o
N,
2
(S
=)
T
)
o

A= Arelef A9 &
Q1 Zlo] u# st

71 B E e AN A2 A8 e R o] ol XA, 3] BB S 81, C
3= SICE ¥ 5 ol
AT AnA A8 o FAR ool 4= T

7F& A= pb & Sn Fa o2 o] Fo A, BV pb:Sn EF B[ E0]9: 1 =

i
43
£

= <l .
A7) B4 4 GAE7] 93 Bl whE A F B g nlo] A2 29
| Z+2F AL WA A4 ZE ATFLS A8 9,

b7 Al WA A4 FE AFFnalFRrE 29 FE A0 2 RE

dolwgon 27t g Fus A= HEeha a4 Ao
WX ) el A ATS BASHE WA o] Bl E AT 4
SlE1E2 Ashs vl 4] e Al 34 Y 29 RE A el

2
AU
ol
2

r
Q‘L
=

o
kd
[
e
U
o
l
iz
o
re
o
ofl
ox
)
N
=
1o
2
e
o

N
AU
0
N

O 5 =L A~
AT AT ook

0w o &3}



PCT/KR2015/003974

WO 2016/159432

[18] 7ok Zol A E B iE A { R g ol AR FE2E 1
Azl olahw, 719k ol Bhame] e AL A B 7o) A ]
ZA3le] &5 BXE A AFA Aolst 4= Q= mart 9l

[19] W3 mlel AR F2o Az FAFTE F B Aol haEta Alx drtE
A ol 2 v
THo| 7hed A
g o) A olo) 12 AR HE S o AR FAE

[21] ToE
[22 5 3a WA 3di= &
T2 ¥ A= Atolo A 5}ol]
Byy,
[23] % 4a WA 5 d4dv g o] npgkz) gk o Axfelo] mE I F HE S
npo] A& F=ol Az WS SAYE e g ot
g o] AAE A3 H A FH
[24] Vo S ueFe H Y D oy TR AA o & THE o el 5 AA P ES
Lol oAl Etar A g Ag el R} M e Al Arg et gt B g s
A gle] dojA AHE FH] 7)ol thgk A 21 A o] g ol 9 X E
S8 g vt A E = A LA e A e AEfett
[25] o &}, ¥ vt o] upgh#] gt A Ao & HHH mAS Hxsle] A
A st & ghoh
[26] 12 Eodyge] npEA et A Ao i A F RE g vlo] AR FE2E
Uebdl @A o) a1, 2= & 19 AAAS YER i To)t)
[27] S vpe) o) Bowikg o] npgkz gk o A AJofof] mE I F HES
nfo] A B F2= 7] (10), Al WA A4 FE A=(11, 12, 13, 14), TH¢] &
A =(21, 22), 3 E15(30), 21 &5(40), H 25(50) 2 7HA(60)E -3 3kch
[28] 7132k(10)9] 4R ol = ZH2E AL WA Al4 2 E A =(11,12,13,14)0] &4 H T
[29] o] 71 A, 71FH(10)0ll = Th e nlo]l AR FxEo] ha @ A2 vWhepo 2
AGgztA o = i P A E o], st 71310y E3te] th 7l 9] SMD
APl AR 25 G - vk & g el o Al el A 7] 713H(10)<= FR-4
PCB 7| -3 AFE-5FA T
[30] thamo] e A F21,22)2 A7) Al WA A4 TE j%( 2,13,14)%
AR =270 X E AT(11,13) 0 2 HE] dojutako 7 7] ?i A,

A4 kAo 7 W v x| "}
A=21,22)2 A7 v RE 2709 £ E

ME A=
O E R S Rt e 1
Z] =

Z5pA] ka1
AFUL13)T o= dhte] R E A=50)e 28 4 F4€ 4719 Al e
A=1(11,13)% & sfue] X E

[31]
A1), A7) AR E 2 2 E



WO 2016/159432 PCT/KR2015/003974

[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

AF13) e 258 4y a 47] 4719 Al E ASeDa HEsA eka
ztzko] atolol] A H 370e] A2 @ AT E3Fl

871 el Sl A =21,22)2 8% A== 28 o =], o)) ]
okl S| A =21,22)2 A& S AR i X H =5 sl
T ® T

ol e 2] A1 WA A4 EE AFH(11,12,13,14) 2 A& AFQ1,3)L
T2](Cu), L1 F(AD, S(Ag) B F(Aw) SO 2 e FA ] o4
FAEAY, TFE(Cu)dt FFAD T FFoR JEd 340l &) dAa=
S

S HS(30)= 7] threl oe d=(21,22) BH-E Hev
ojul, 7] B EH 302 7] A1 L A3 EE A=(11,13) 227 E A4
A7) Bl el A F21,22) Aol e ¥ =), upd A sy 2= 4] A2 2 A4

[e]
EE AF(12,14)8 25 3 255 g9

o] 714, ¥- g o] o A Ao o) A= DFR ¥4 & o] &3] th=9] 9=
A=21,22)00 WA A= HES S, L 9ol F2o] EAS EA A A
AnA AeZe FEste] 4] 38 Z30)2 P48t

A71 B EHZR0)S ALA A& A3 FEE o] Foj A= Al o] vz},
o] = 9 &to], 4] B H F(30)2 Si, C = SiCE ¥38 4= 9.

7y 7b o] A B2 40) D A 22=(50)2 A7) HE A F21,22)0] FAFE 279 T E
H=(11,13)9] -6k, 371 3 E15(30) 7ol ATt 7] 3 A (50)2
AL A o AR o] Fo]d 4=

7HEAN60)E 271 Azbe] 31 A2F(50)9] ol B ' ek

7] 7482 (60)3= pb 2 Sn FF o & o] Fo] X ] A7) pb: Sn E3F H] K] 9
1 &2 35 = a2l Alo] npshA st

371 7HEA60)= T A StE S sk TEY £l whe} AP A7t
W= EA S o)l gt oz Uik YA IaE d 5 5o Ho|F4
APEES 29 B 3UAIR A8 S upef AR o E ASHA & o] 83
R PSS FAA AT FE A 53], 2, 749, 7, &5 § £
TOEY L BT IE F o= SR EaE w4 F o s E 258t
T 5 Q) o]y & 72 A|(60)= B G ARTFAYE RS A5
25 QPHSHA BES 5 e 7FEAIGFR)Y] 93-S st AT

AF7] Bodbg o) mbo] 7 2 52 5= SMD(Surface Mount Device) E}F§ o] 484 <=
At
o] AAIE A% FH

30 U] 3di B g o] npgkA @ o Aalelo] HAF 85 S vho] A%
20| el AT Alole] Ag] Wsjol wHE 24 o] Au] E e £x

FELo)rt

4

i



WO 2016/159432 PCT/KR2015/003974

[44] SATE vhe) o), kg o] npgkA| gk o AAJofo] mE A F HE S
apo] A& F==, A AV Al AE A=52nH Adr] Al2 SE 1 =(22)
Akol o] Ad & 713H10)9] Sk o 2 HEE RI, R2, R38} 3Fa1, 417 R1, R2, R39]
@o]a]é AAs) A 24 5 9o}

[45] % 3ai= A7 RI,R2,R32 Ao|u7F1:1:190 A9 2% F¥XE, & 3b=
7] R1,R2,R39] dolu]7}1:2:3¢ A9 2 ¥ I E
R3] Aolu]7F1:14:19 A5-9 25 ¥ S T 3de
Aol 7} 1100100 9l H5-9] &%

[46] o] Aol A 4w nle} o, B 2179 &k 7] xﬂl el A=l
371 A2 e A= (22) Abol o] 71E] 7] R1,R2,R39] Aefuj7h1:: 1Y o
HAo 2 X A4S 42 F I

[47] % 4a WA 5 d4dv g o] npgkz) gk o Axfelo] mE I F HE S
afo] A& F=o] Az WS FAUE YR g ot

[48] HA, AL WA A4 X E A8 A= DAl A 1] E 713 10)2] 4H 9
2AZF A1 WA Al4 EE A =1(11,12,13,14) 8 A s

[49] o] 71, 7] #10)ol = T2 npo]| A2 F2Eo] 7hE L M & Wgko '
dZAcE mid P H A, shrte] 71u(10)s Este] 7] 9] SMD
nfo] A8 FZE A 4= ) B oubg o] o A A oo A A7) 7] 3(10)S FR-4
PCB 71398 AF8-315l )

[50] o] %, tho AW A& FA sk SAlb)elA 7] Al WA Ald X E
A =(11,12,13,14)F vlFR =279 £ E A =H(11,13) 02 2 Ao|weko 2
7}y A PAAHE, M2 EeHA FaL 4 (HAH o= i X EH = v

B A =(21,22) 8 A 8}

[51] olu, 7] th2l ¥ A =(21,22)& FA 8= @Ab)ol A =, 4] v R
2709 £E AS(11,13)F ol =8t £ E A1) ZHFE 471 A1 3™
A=DE A4 FA st A7) v RE 209 2 E A S(11,13)F 0 St
FE A0 25E A7 4709 Al Y A=) HE5eA i 449
Abololl A E 37119 A2 HEH A=22)E A A au}

:ﬂ

[52] =, 7371 e a3 =(21,22) 8|8 A =0 ® A8 = =], ol A
o] e A =F21,22)& AR ¥ HE A E v ]QE% ) E] d ¥ o]
T

[53] oo} & A7) Al A Al4 XE A =(11,12,13,14) 2 & A =21, 31

T2](Cu), L1 F(AD, S(Ag) B F(Aw) SO 2 e FA ] o4
FAEAY, F2(Cwy2t FHF(AD T 5w e g0 o 4=
T Att.
[54] gk o o] o Ao R2A, QIS 7] Al S A=end 3] A2 3
A =22) Abol 9] A & 713H10)9] FF o 2K E R1,R2, R38} & o], 47| RI,
R2,R39] Aolv|7F1::1 2 Ao] npzk=A i}



WO 2016/159432 PCT/KR2015/003974

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

°
#
o
Al
of\
o
o
oX,
ok
rlr
L
é
©
=2
>
0%
N
)
b
1o
=)
T
2
4
S
o
>

>

2,
iz
ﬂllm

Ir
=
vu:
£
o
iy

Ot
o
N
il
rir
0%
N
2
[\
SE,

7] 49 siE A =1(21,22) Aol A4
XE A(12,14)S 25 g7 d =
AZA, g o] A Ao &
A=21,22)00 VA A= e FAdstaL, L Yol F29 EAAL FA e A g

AL AeZs 98t 471 3ESC0)E FAdsch

°

o

N

)

ofo

-_&4

il

o

o,

Ot

i

2 o

ﬁ N

1 =

o g

F> >

Y :

o o2

2 N

L L

iy )

o T L

rlo o)

ki Ly

2, ol

£ 3

= L

- o

0_|_4 _{E

= 2,
N
)

Lo

-

o4,
1o
o,
9,
W

rle

£ g 2 oE
2 ﬁ“ o
e
o,

=

>

- =

w2 N

2

r_\‘grﬂ

yo rét riz

Ml Mr g ot @ Y al

=

it
o

o,
o Kk 1o
)
>,
2
S
k1
g
2
k1
>,
i
-
oX,
rlo
re
=)
o,
o
N
)
o

ox off T of
r

o 9

o

RS

o o

)

oXt 30 =

o X

o
=

o

ox!

>
ol
W

=
ol
°
I
ofr
S
uly

ofl
>,
>,
)
)
olr
r
PRUNEN
rl

[}

¥0, M g

X

40

o
° Wy 41 do
2
o 2
ST
L o
lo 0¥
my 2
rlo
&
ox
rlo
o
-
oL,
do
N
2
o
i,
o
gL &
do

> £ (B ol B ST
o = S
o
o
:
ofo
AN
—I—l
ol
o,



PCT/KR2015/003974

WO 2016/159432

EUSRRERCE Sl RS BRIl RS g |

of wh

—_
o

B SEER O )

]
A

Ox

[68]



WO 2016/159432

P13 1]

P13 2]

[7d -3} 3]

P41 4]

[7d -3} 5]

[7d -3} 6]

P93 7]

[7d -3} 8]

PCT/KR2015/003974

AT

A1 WA A4 FE ALo] AlH 7|7

N
W)
=
)
ﬁ

A7 AL WA A4 FE ASGF nhsri=2fe £E A0 21
Aolpero g A7} A4 A H Y], M= F5H8A &l 474
Ao = i wf ¥ = vaee] | A=

I e e S e e e = = el 2

71 E WA =Fe] YA 29 LE A9 e Y] 3 EHF
Aol A Y = Zb kol e E 2 E

A7) Zh 7] AR o] el A E = 7HEAIE E3ekeE Hd
R3E g nfo] A= F2

Al 18l 9o A,

A e B e e e

A7l MR E 2N XE ASF o= o] X E A5 02 H
A FAAE 41 A A A=

A7) FERE 2 BE AFF vhE shto] XE AFom R
o5

A Y 31 A7) 4709 A1 Y AT A EE A &a1 7hzke]
Aol 399 3ol A2 AR A8 F sk s
npo] A2 F

Al 27l § O%H

7] 71ke] o R EE AR Q %&@1 Al Y A=2 7]
A2 e A= Alol o] AglE 747 R1, R2, R3%} 3141, 41 7] R1, R2,
mﬂ@ﬂﬂﬂmn1ﬂﬁ%5%£iﬂ%ﬁﬁvii%
apo] A & =

A 18}l Ao A,

A7 B H S A A FASFEERE ol FoH = A s
S50 % k= I HE 8 vfo] AR 2

A 48kl Qo] A,

A7) B EL 81, C EESICE ¥313= A& EH o7 &=
A7 Beg vfol A= 72

Al 13}l 9lof A,

A7 AHTE A AW A FA R o] FoAA = AL EH R
st G B8 npo| A8 F2£

Al 18] glo] A,

#47) 7H8-A3 pb R Sn §F 0.2 0] 70 X)), 4] pb: Sn T
o) 911 B 3= Tl AL 5o = AR
B3 & vholaR F=,

2)7)2k9] 4ol 747k Al WX A4 LE DTS P4 W,



WO 2016/159432

[7d -3} 9]

[7d7-8 10]

(7478 11]

(7478 12]

(7478 13]

[7d 78 14]

PCT/KR2015/003974

b7 Al A A4 TE AFZnFRE 20 £ E
Ao g BE dojutgko g Z+7k A% J AL ¥, M2 F] S351A
794 7FA 0w w v XY= vl 9E 2 2e 8 A e

A N
Abolol A H 3719 A2 HE #
= HdAE RS m]»o]i?,_ —”—,49] A % HC}H}:]J.

A 98}ol] oA,

A7 YO RFE AR Q %&@1 Al sE A =2 37
A2 SE A= Abol el A2l E 77T R R2, R3%} 8Fat, 7] R R2,
mJ@ﬂﬂﬂmulﬂﬁ%%ﬁgia%ﬂﬁﬁii%

RO ELE =R ESi]

A 83kl OLH

A7) BlE =L ANA Y& X FEE R o] Foj x| = AL
%@230}Jk%riﬁﬂﬂﬂﬂiiz4xkégg

A 113} 01/\1

%ﬂaﬂ 5, C EESICE el e 5o s
HBAF HSE vfo] AR F29] A% H,

ﬂS&ﬂ%ﬂH,

AT ﬂt””ﬂﬂiﬂiﬂfﬁﬂt4%5%gi

2471 78 A= pb 2 Sn FFOE o] Fo X ¥, 7] pb: Sn EF
H]£o] 9:1 2 E3hu] = el S 5 o= sk B
HEE vhol AR F2o] Al .



1/5

WO 2016/159432

[Fig. 1]

PCT/KR2015/003974

3l0 65]

M pe: oy ot
\ /'/l L TN A NA FINKNA A |\\ \‘
| W\\ |
\\ v N
12 14

[Fig. 2]

21 12 22
\\\\K\ 2 *(\\\
[LLLARRRRVRRRVARY
1\\\\\\\\\\\\\\\\
11/\/ \\\\\\\\\\\\\\\\\l\ \K\B
}\\\\\\\\\\\\\\\¢
[NUELRARRRRRNRNY

A\ (\\\\\

10 14



2/5

WO 2016/159432 PCT/KR2015/003974
[Fig. 3a]
o
H
e
a
=
o
4 .
Aﬁ»« o
ot HH &
~ B H R
. CHHHH !
; . IR
5 R TR
4 9 "
o
o
&
o
&
&
'
[Fig. 3b]

M X
R M
o .

HHH
diasesets ;
aSatateds H
HHH HHH 9
(RS ate .
3 =
000 26 oo
P H
HERY 2500 o] K
0 H o WA
o a H A
a L’ ()
H =)
3 %
\ , /H:




3/5

WO 2016/159432 PCT/KR2015/003974

[Fig. 3c]

> telele el

[Fig. 3d]

AT
S




4/5

WO 2016/159432 PCT/KR2015/003974

[Fig. 4a]
! NN
| \\\\ >
| L |
12 21 10 22 14
[Fig. 4b]
30
v, /// "/ /// iy,
|
> \\\k >
\ j \
12 21 10 22 14
[Fig. 4c]
30
7 Y //\/50
\\\\\\\
\ ///// P40
> \\\\ |
\ / \
12 21 10 22 14



WO 2016/159432

[Fig. 4d]

5/5

PCT/KR2015/003974

30 60
| )
[
I y
% ANANAANN V50
\\ T //)X 40
! NN
\ L \
12 21 10 2 14



INTERNATIONAL SEARCH REPORT International apphcation No.
PCT/RKR2O15/003974

A.  CLASSIFICATION OF SUBJECT MATTER
HOIH 85/8402006.61)i, HOIH 69/02(2606.01}i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOLH 85/04; HOLH 37/76; HO1L 23/62; HOIL 31/0224; B23K 35/363; HO1L 31/04; HO1H 79/00; HO1H 85/046; HO1L 21/82;
HOLH 69/02
Documentation searched other than mintmum 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 a5 above
Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)
el OMPASS (KIPO internal) & Keywords: fuse, electrode, alternation, overcurrent, patfern
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 20610-170803 A (SONY CHEMICAL & INFORMATION DEVICE CORP.) 1-2.4-911-14
U5 August 2010
See paragraphs {18]-[22], claim 1 and figures 1-2.
Y KR 10-2012-0068263 A (HYUNDATHEAVY INDUSTRIES CO., LTD.) 27 June 2012 1-2,4-9.11-14
See paragraphs [36]-{40], claims 1-4 and figures 2-3.
A JP 2001-033331 A (SONY CORP.) 09 February 2001 1-2,4-9,11-14
See paragraphs {21]-[26]. claim 1 and figures 2-3.
A IP 2014-091162 A (NEC SCHOTT COMPONENTS CORP.) 19 May 2014 1-2,4-9.11-14
See paragraphs [18]-{23], claimns 5-6 and figure 2.
A KR 10-2008-0054791 A (SAMSUNG ELECTRONICS CO.. LTD.) 19 June 2008 1-2.4-911-14
See paragraphs {20]-128]. claims 1-3 and figures 3a-4b.
E:j Further documents are listed in the continuation of Box C. E See patent family annex.
* Special categories of cited documenis: “17 farer document published after the international filing date or prionity
“A”  document defining the general state of the art which is not considered date and not in contlict with the application but cited to understand

to be of sarticular relevance the principle or theory underlying the invention
“E™  earlier application or patent but published on or after the international  «“X”  docum

filing date consi
throw doubts on priosity claim(s) or which is
ublication date of another citation or other oy

document which
cited to establist
special reason {38 §

umsmueu to invol the document is

“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more other such documents, such combination
means being obvious to a persen skilled in the art

(355 SE R SO chad nri ~ intarnatianal £ ate bt latar tha . . L.
P document published prior o the intermatiopal fitmg date butlater than. «g>  tocument member of the same patent family
the priority date claimed

Drate of the actual completion of the international search Date of mailing of the international search report
23 DECEMBER 2015 (23.12.2015) 23 DECEMBER 2015 (23.12.2015)
and matling address of the [SA/KR Authorized officer
Kerean Intellecial Property Office
Gaovernment Complex-Dagjeon, 189 Seonsa-ro, Dagjeon 302-701,

Republic of Korea

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

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



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KRZO1S/003974

Box Ne. I {ihservations where ceriain claims were fonnd unsearchable (Continpation of tem 2 of first sheet)

"y
Th
i

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 reguired to be searched by this Auothority, namely:

Claims Nos.: 3, 18
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, specifically:

Claims 3 and 10 indicate that R1, R2 and R3 are respectively defined as the distances between a first pattern electrode

by nd a second pattern
electrode, which are adjacent to each other, from the center of a substrate, and that a length ratio of R1, R2 and R3 is [:1. However the
ratio of R, R2 and R3 cannot be specified, and a person skilled in the art conld not determine what technical feature is required for the
matter for which protection is sought in claims 3 and 10, even having regard to the description and the drawing.

3. m Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. [l Observations where unity of invention is lacking (Continuatien of dem 3 of firsi sheet)

This International Searching Authority found muitiple inventions in this international application, as follows:

1. m As all reguired 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 tiraely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Profest The additional search fees were accompanied by the applicant’s protest and, where applicable, the

paymeunt 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.

L1 L

No protest accompanied the payment of additional search fees.

Form PCTHASA/210 (continuation of first sheet (2)) (Jamary 2015)



INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/RKR2015/003974

Patent document Publication Patent farnily Publication
cited in search report date mermber date
P 2010-170803 A 05/08/2010 ON 102217021 A 12/10/2011
ON 102217021 B 17'0@’2014
EP 23581458 Al 26/10/201
EP 2381458 Ad 43/04/¢O14
JP 5130233 B2 30/01/2013
KR 10-1165605 B 23/07/2012
KR 10-2011-0089166 A 04/08/2011
TW 201020039 A 1/08/2010
W 1389159 B 11/03/2013
US 20110279215 Al 17/11/2011
US 8648688 B2 11/02/2014
WO 2010084818 Al 28/07/2010
KR 10-2012-0068263 A 27106/2012 KR 10-1145173 B 2570 )/201
Wo 2012-081813 A1 21/08
JP 2001-035331 A 08/02/2001 JP 4244452 B2 25/03/2008
P 2014021162 A 19/05/201 CN 104781901 A 15/07/2015
JP 5807968 B2 10/11/2015
KR 10-2015-0082254 A 16/07/2015
TW 2031427790 A 16/07/2014
W0 2014-073356 A1 15/05/2014
KR 10-2008-00547G1 A 19/06/2008 Us 2008-0143472 A1 18/06/2008

For PCT/ISA/ZTG

{patent family annex) (Jannary 2415)




FTAELANDT
TAEAE A PCT/KR2015/003974
A. e o] &8t 7| E R F(FA S EFAPC))
HO1H 85/04(2006.01)i, HO1H 69/02(2006.01)i
B. FA g Bof
EAME A ST RAHA S L FF 71A)
HO1H 85/04; HO1H 37/76; HO1L 23/62; HOIL 31/0224; B23K 35/363; HO1L 31/04; HOIH 79/00; HO1H 85/046; HO1L
21/82; HO1H 69/02
FAbE 7] G ioko] Sk H 2% o] 9] £
FREFAUBAGTR W BT TALERIGTH: BARE H2EI 7| A IPC
HESTEAEMdTR L ARFNIAEAHFR: ZALE HATHdd 7149 IPC
T A ST o] 8- 4t vl o] g o] (vl o] Bl Hl o] 9] A L H M ojE et H Ty
eKOMPASS(5-31 4 Wi AMA)~d) ¢ 719 = F=, 15, oW, 47, 94
Cc. #HEH
7hel el Je8dd % B FAGETE 2ol /A Al 473
Y JP 2010-170803 A (SONY CHEMICAL & INFORMATION DEVICE CORP.) 2010.08.05 1-2,4-9,11-14
e 1822, A1 2 =Y 12 #F2
Y KR 10-2012-0068263 A (dl=FH T23]A) 2012.06.27 1-2,4-9,11-14
et 36-40, AT 14 % =9 2-3 A&,
A JP 2001-035331 A (SONY CORP.) 2001.02.09 1-2,4-9,11-14
vhel 21-26, A7 1 2 =9 2-3 FFE.
A JP 2014-091162 A (NEC SCHOTT COMPONENTS CORP.) 2014.05.19 1-2,4-9,11-14
vhel 18-23, A7 56 2 =9 2 F=E,
A KR 10-2008-0054791 A (44 AF5213]4}) 2008.06.19 1-2,4-9,11-14
ek 20-29, AF3E 1-3 £ 29 3a-4b FE.
&7} el C(A%)s] 71 A= o) s e iS50 #d BAE FEeAlL
185 &3 £ : . - 5
B T RAZAY TS S0 T AL £ TUR TN
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%%Uq 2] 7127 He ey ol 28 ¢lslslr] 93] 282
73
SO RS TR P ST o cuaaae g B an 29 samnes 470 w4
S AEEE o E A TR EE R el gl Ao Bl
LT oM A RS AV e BY e g2 A8y FAY e o
L e R e sl g e Y SRS el g £2 49 2 s} o399 e g2
el A2 0 250 A A A A ArE 4y
‘07 FE AN, A, A EE ) E SRS dgetn s FD sAnAe s dom
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
A ZALe] A A gha T A AR 5L g
20154 129 239 (23.12.2015) 20151 129 239 (23.12.2015)
ISA/KR®] 4 2 §-3HF 2 AL
o 554
N (35208) Wl BAA] A HALZ 189, vl-&] e
AT (FAVE, AFA A
sl T +82-42-472-7140 BN T 182-42-481-3463

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



SAZD
P(TT[KJR2015/003974

A271AE LR ATIFE T F Y= A4 AR AA £419 29 A%

PCT Al1722)@)°] 772l vhet vh5- 3 &L o) f-= 45 73l gate] & FAEA A7 4 H4] oby e sls

1. ;‘g:rLél—
D )15l 0 o !

2. z] ;‘G:rLél 3, 10
ol AL Fast FAZRAE FAE 5 3l
o FA A=
ATE 3 3 10 7138 FHo=TH A2 A4 Al g\ A5 A2 A A5 Aleld AfE A4 RI R2, R
32} ska1, R1, R2, R39 Qolﬁlﬂ 111 71A7F e, R1, R2, R3] H1& 54T 5 ¢, Ug JH 2 =ds
Aasl ol wa] 7|zRetd] AR AT 3 9 1004 HEntu} s Apste] oW 7= %7501 2 Q]
E=2 ﬁﬁﬁ— /\ 01/’\1/]1:].

3. L] A

o] 7L THATZIGPCTHH 6.4()°] WA & Al A 7730 57 ol whet Zd = o] glA] b

mlo

Ave 240 R0¢ FE64 ohals HAZ e »27) pagy

A7 4G Ee] gdgo] dog -9 AR AA 849 39 AL

AL E FAEL w53 2] v e] o] slvhal F

1 [] 29901 N2 00] #7548 5 da12 op el ALt th afeba] 3 5l 24l w34 = Al 9lol] 28 7] A e
E on, 55 7L of s} Rt

SERED) [] #0919l olol 8 2 ol o) s v sohis 495k 8 F7b 4 2ok ss e o,

A B e Ahvane LR REERER ERESRRALR
12t o) s 4] ob) et 2

[ 1ol el ka5 7h sitsl gl e

N

A1 21 PCT/ISA/210 (B A A €21 9] AZ(2)) 20154 1€



TAELAND

F A 2 A0 1A
oS =50] A3 A PCT/KR2015/003974
& O E =) -= wd
jf;]%*%?%"” A FA SRR 2R
JP 2010-170803 A 2010/08/05 CN 102217021 A 2011/10/12
CN 102217021 B 2014/09/17
EP 2381458 Al 2011/10/26
EP 2381458 A4 2014/04/23
JP 5130233 B2 2013/01/30
KR 10-1165605 Bl 2012/07/23
KR 10-2011-0089166 A 2011/08/04
TW 201029039 A 2010/08/01
TW 1389159 B 2013/03/11
US 2011-0279219 Al 2011/11/17
US 8648688 B2 2014/02/11
WO 2010-084819 Al 2010/07/29
KR 10-2012-0068263 A 2012/06/27 KR 10-1149173 B1 2012/05/25
WO 2012-081813 Al 2012/06/21
JP 2001-035331 A 2001/02/09 JP 4244452 B2 2009/03/25
JP 2014-091162 A 2014/05/19 CN 104781901 A 2015/07/15
JP 5807969 B2 2015/11/10
KR 10-2015-0082254 A 2015/07/15
TW 201427790 A 2014/07/16
WO 2014-073356 Al 2014/05/15
KR 10-2008-0054791 A 2008/06/19 US 2008-0143472 Al 2008/06/19

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 - 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

