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(54) Title: CABLE-TYPE SECONDARY BATTERY
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(57) Abstract: The present invention provides a cable-type secondary battery comprising: a lithium-ion supply core portion contain-
ing an electrolyte; an inner electrode provided with an inner current collector that encases the outer surface of the lithium-ion supply
core portion and has an open structure, and an inner electrode active material layer that is formed on the surface of the inner current
collector; a separation layer for preventing a short circuit of an electrode that encases the outer surface of the inner electrode; and an
outer electrode which encases the outer surtace of the separation layer, and is provided with an outer electrode active material layer
and an outer current collector; wherein the cable-type secondary battery has a horizontal cross section having a specific shape and
extends in the lengthwise direction. The lithium-ion supply core portion containing the electrolyte, according to present invention, is
positioned inside the inner electrode, which has an open structure, wherein the electrolyte in the lithium-ion supply core portion eas-
ily penetrates into the active material of an electrode, thereby facilitating supply and exchange of lithium-ion.
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2l g o 23 4 ), o] 3 ¥l F 9 2 2 3= LiCl, LiBr, Lil, LiCl0,, LiBF
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L AN E
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PEI(polyethylene imine), PES(polyethylene sulphide) 5-+= PV Ac(polyvinyl
acetate) = AF8-3F 31A) A& A 5= AFES) 1A A el A Q] v E 8 A (matrix) =
AR} = A de :L]:q_/\e 7| EEA O 2 5= Flo| ufgkAl st} ddkA] o]

&) A5 0 % = PEO, PVdF, PMMA, PAN ¥+
Ak A 82 E4= PEO, PPO(polypropylene oxide),

T =

Sl Ay el o] Aol o] LT FH U ek Nhg SR Fwlol) A
o] o] ulj-- -] 7| ] st glon nAQl 4§-Hif o] 9] o] g o] §ol7k
Ay arAbe] el S ARE-sh Zlo] nhs A stk A Y At Ak e
71A A FEAJ o] gr8kA] SFon i o] & Wekel] e A 78 AAA
Zhal SLEAE S S Qv 2 g o] A d S el o] Aol
ZhsstnR o] e AR SA] o 4 9l

v g del A, U de v FFE F A EHS ol Arr 2
e S EE PP 7 =), o= o] MA@ A ]l ol =i, LiCl, LiBr, Lil,

LlClO4, LIBF4, LIB10C110, LIPFg, LICF3SO3, LICF3C02, LIASFg, LleFg, L1A1C14 CH3
SO;Li, CF;SOsLi, (CF3SOZ)2NLi SREREFE, AFASIt 22§
ol = ek A S AR 3

T oA /\

A7) AlF el o8 2= 1 F 78 g3 2 oy A vk ol e 7l w553 A]),
g GESHA), gl e FEshA), ol g al-S g S hA) 2
g -vefAd H o] E A 2 o] Fol 3 wrel A el el &
DEAR A ZT GFA 2 A Ze o 2EH 2, e olAE, Zoln =,
E8]7EE Yo E, L oju| =, Z o g 2ol | 2| &, & 8] o H| =24 3,

o ddlSAlol =, EElddAldyol E W EEjdEvrgios
o) F-o] Xl ol A A B a1k Al &S = U A

off PN
ol
~ 8

vele] nAel £3HE 2 944 o
e ol & g5t 310]3-9] el ol o] 93 Foll 1= 1 A7) Ha|A
A7) ol e 2, FelopAg, Felop) =, Eelhn o] B, Fefolv)x,
Eejoel 2ol el 2 A &, el ol e 243
Felsd Al dotol B R el Wb El o 2 o) 2ol 7l Foll A e
i%ﬂiﬂiﬂﬂ%@ﬂﬂﬂﬂo&%¥‘EﬂQAHHﬂ1H§

[€] =
Wb o B S ek, HEd]ES dAA A F] T i E
Qs A tste] M=2 HEsky] §a) o FH A el el G4 gt



PCT/KR2012/008403

WO 2013/055190

11

= PVC, HDPE

b,

A7} A THsE

N
4

3

(210)2] £4

Aol &3 o] x4 X](200)

= A
o &

e
=

S|
T

O] & 9]

1(210); 471 25

O] & 9]

=
=

2]
K

w

se)

Eia

A (220)9]

4l

s

A 220y} 737] -+

4l

SECREEEE

a7

il

2] 2(240)¢]

=]
o
=i A E RA S 2= EF 025007 A7) A=

(240); B 7471

S oy

-
.

3}

=

e
=

Skl

-
.

3}

A 260)F 71

4l

s

el @A 9]

=

A Z250)9 9HS

9]

T
N

o

)
B

0%

o] Foll, 41 o] 9] o]

[67]

ol

Z(230)

=

slon], A A 0w

71 7] &5 (electroplating) 5=+
X

-
.

H ¥ (dip coating) -+ =7 &

e
=

(240)2] oW ol o] F-AF 254 F(250)

o

522025000 ZEOE TY

(250)<]

A

A (260)



PCT/KR2012/008403

WO 2013/055190

12

LN

1
-

o

= B AT A

=9 HE

=

}7] e

=R 7]

e
=

R EEEE

o
_Z#O
i
a;
T

)
B
O

o

Cy

o
‘_._&o
I}

A}
H

fiie)

_Z#O
x

=
o)

o
T
fiie)

__i I
e

= B AT A

=9 HE

=

}7] e

o

w

FH = = g

o

_Z#O
x

o

2
=
=

(electric contact)

=
3|
T

whA o, 4] AF Y

[74]

I 24 & 7]

A%

o
T

5] %(270)

871 9

<

A7) 1

H

¥ 5(270) 2 2= 54k

L= A

e els
] = PVC, HDPE %

| 2 el

s

b,

)

A7} A THs

]

o, <

-
ol
olo

~

oy

o

fiie)
i
<

mK

Aol &Y o] 2k %] (300) =

fiie)

o

[76]

7] ¥

1 (320)%F

A %

e A A9 e WiA

e
=

Fif o) 310)9] 99

-
.

g

=¥ 5(340)9]

(340); B 7471

Rt oy

3



WO 2013/055190 PCT/KR2012/008403

[77]

[78]

[79]

[80]
[81]
[82]

13

oS Fenm A E AT GEHF 350 4] A FAF
FEA5(350)9] 2ldS FeA dAdd A A (360)E 71 8k
9B A F& L] o] 3 A o] &y o)A A (300t HR AF o
o FAN WHATE PSR, 53 5o Wik 2 o] &olstar
o] A5S FH st R R gl o] The S A S 5 gl

A4S FEshd, A AA oo w2 2 g o] Aol By o] 2 A (400)=
A A S sk 2 0149 gl ol T o) F-(410); 22| A7) B Fol 2
T Ao F410)9] oS FE M G AR 2] W FH A (420), F7
A A 420)9] sl FA4E T AT EEd5@30)3%, 37 WA=
FEd430)9] e A A E e T @40)S sk M2
A SA MR E 2 o] o] WA T; R AT MRS5S oS 3
Zei A E QT EEAFE50)T A7) 9 T EE A F450)9]
oldS e G ) F-H A @60 E Tl ok o) F AT ekt
ol#1 3t Aol = d o] AAA(400)= 2] AT o o] Fof | A==
THBIR R, 53 o BE s 24 o] Golstal o] HAFS P[RR

@A o] 7S WA ol
olg| g o] HF o o] Fol X WHAFS H| sk Alo] 5@ o] A A] 9
FeF #o], 7] QR A2, 37 el Tl S Fe A
I A7) AT dEds el S EHA
= o5, 7] HEl 5ol el S E e
Ao ojiE wea G d o=

2y
o
ol
T

¢

1l
e

oz o2 e

4z ¢ o

o oo 2L

L Il
S

i
=

O
P}J N = ool
fo
4o 7
N,
2

R
_o‘L'
it i

o
~
Fir
)
of\
1o,
)
g
o
i
o
=
=)
ol
o,
i

}
£

i Il o

>
N

4o Mo fo

I O A=
X,
2
—_&4
lo,
o
0t
o
Ay)
=
=)
0
~
Mr
i)
of\
i)
o
I
ol
ki
il

H o 2ol o o fo M

ot -z
o, A
N ol
o, Mo ¢
4
=
ol
ol

fo gt

-1 X0 i ot o ol off off off o
IR O oox dromE oox ox ox o

o

N

o

o

s

(o)

Y, ©

N
-

_O‘L
g

-
_O|L
i rlr
i

4
EN
Sy
LR

2
%2
1
& oo i

fr 1
e
)
for
o
S

z N9

o
il
s
of.
ok
~
]
:(?L_',
>,
= >
2
mlm
iy
2
0%
>
ol
o
=

~
il

o r—ﬁ' OE
:L X
s
z,
of

HU m‘ﬂl ol

2
i
2.
>

> (o oft of

N R
2
r,
o
L T
i
o2 o
lo
>,
>,
2
rir
ofl
2 r
o
=

B
o
Xl
e
e
ok
o
fz
v}
e

<Al A] of >

125 um 273 2] Cu oko]ofoll A7) st R = o]-8-8}o] Ni-Sn7} g7d € 9Fo] o]
A (Ni-Sn ¥ H Cu wire) S 848}l th, 9Folo] AFe] A& Bolstr) 9 &)
Ni-Sn ¥ ¥ Cu 2}olo] A= 37| & YA8 o0& Wola E 92 E 3 (twisted)
Ni-Sn ¢}-o] o] thek(wire bundle)& 1] 3F A T} &1 € thdk 471 & A4 3o

it



WO 2013/055190 PCT/KR2012/008403

[83]
[84]
[85]

[86]
[87]
[88]

[89]
[90]
[91]

14

22" JE R YT o)9lo] Bl F o] & & Zoj T EA) The e E9l
T2 UH AFE FAAT W AF 9= Ao g ol el 9 & A1
Al 8}olo] & oA U & 7al 21 9] Fof] LiCoOy/ %17} & 2 (Denka
black)/PVAF(=90/5/5 wt%) & 5% 3} 9| -8 3 4d 330t} Al 9 (tab) ¥ Ni
NS Q) AT U A Foll 242 AAste] dAE YA AT AL G2
AA ZHAE BE9) 5 G545 FH A sta €& 7hste] FHE
FA1Z 5, 9 2] WHEAS HAA(E 2=EY Ni-Sn 2ko]o] thih

A1 3ol ¥] <=4 &l 9 (1M LiPF,, EC/PC=1/1, vol%)< FAF7] & o83} o

(e}

o] &5 o] HZ FA AT o] 5 &x 3] HEshe] Ao =

Sn ¥ ¥ Cu 9}o]o] A5&
& AT AT el d,
5 GEAF, Ni/AL 1L Al of of 5 U3}
25 AA el FAAIAF7] &l el
(bath)ol] 3} &<+ A A Al AJi-o] A4 W2 T3 (wetting) | =5
| N AL AA 9} LTt L vk, DS A
o] Alo] &3 o] A A& A 23T

=
vl aLe] of Alo] & HAJe] thato, 0.1Ce ZFH =
Aol A e AgS 285kt =59 A S
L6 WA e 5SS 5, Aol A5, AAd
& F(ImAh/em) 2] AA] &% 787} QP H Alo]l & v 54 S Mol
[e]

nlatel o A= AA] &5 A Qb BoHg g Alo]E = B S HYS
ele = ATk o] & Tl A Aol 9} #o] 2l F o] I o5 Eiete
A T2 R AF5E 7= Aol AA Y] B, Bl F ol T o F-E
TH)ske] M do] AT FEA o R o] AT} Golsta, ATl A B F o] &
T W agko] 1&3] Aol 4= gl A T AA &F 549 kA d

Aelof 2, AC JI 2 =4 29
Hl wl o)) 9} A Ao &) AA]E 0.1C AFHUER 4.2~25V AL F7A 02 13 ==
FAE A7 3 AR AehS g2lsly] Yol duds 54 23S 100kHz~1Hz

1
H vpe) o], A Ao 9] &
] gF(Ohmic resistance, 100kHz) ¢} A A gh(dk2] S ¥ 2] 5)o] 1] ul o Xt}



PCT/KR2012/008403

WO 2013/055190

15

oA
TN
o) T+

] SA

go

oo w2 m] A o] A

5 <

Mo o
o 5
oy 7
° W

[92]

s
2
0
=
N
2
o
oF
ol

o 3. A4 7} 3

1oH
<

]

[93]

LR (Grip)ell A&

500mm/min®] & =2 583 S

=
=

i, 1A &F 2ol 719 (+) (A

ISl

&7 9

fos
ok
A

o

B

HAE Al gfo]o]ef 93] -2

0]

110,210,310,410: <]

I

Z

120,220,320,420: U] 53 =

140,240,340,440; -2 =

[100]
[101]
[102]
[103]

150,250,350,450; &) F-4 = &2 =

160,260,360,460: <] -7 21 A

5%

170,270,370,470: K.



PCT/KR2012/008403

= gl 44l

o

=

of 91w
el 94

T

B

O
=

16

4T

o] &3 FL]
o 9]

|

i+ 1

WO 2013/055190
)

er

3|

[

T w

R £ © i
No AF 2 = - = o
13 t i o @ - o P T M
o H N e Nowr Moo ® = ol
% PXORT S OEg e oy WD A
I S o N - L N A 2
Mrx X P& =8 =¢ ¥_.x 2
o oo Eao gy RO LE ° X
R TR X Mg g w0 LI
9 s oM Woxw g e H T o
Ame v ®n oy g TERw . TE
THT ®T IPw Fp FHELNBETER T
P H WY By o To@Rm R F
_do:.mwro T o Qlﬁﬂhﬁo&o @oﬂoﬁh&oiﬁ&ow ﬂﬁ_&
ﬁlﬂﬁ@ﬁ A gﬁuﬂ/lﬂﬂﬂﬂ ﬁlﬁlﬁlﬁlﬂnﬂﬁlo ﬂ%m
—_ —_ No s s = = = 0 =3
JMIHT:.L mwm# ﬂ%@lﬂolj&l]&r JMI]%l.AWWI@WI& _do%
Emﬂm# T O HREE W N el U G T Ei
iy o re A o e M g W g - e e 5 B
oy & = = o Wo 7 o o dp U oy oy I R M W™ B R
ﬂ?ﬂdﬂ,ﬂmﬁ,mﬁbﬂﬁﬂﬂ ﬂﬂﬂﬂ%ﬂﬁ.%ﬂ@
G 3 TR NE O g o) or BU OV T K- O
%%WW%?@%@%%%ﬂ%%ﬂ%%ﬁag%@z
PN _ R I d W e ™™ R T
Mo T xmdp 2 B 2 FmEm g Wi WS gl 29
TRTEELENTENTTN TR RN NE PR N
TOFHFTOCERRCTBRROFTHTFOFFROOTF VT T

N o ¥

o o o

In In In

RO RO oS

o Shol A,

3

Aol &g ol A A].

A1

3} 5]

k)

er

3|

[



WO 2013/055190

[ 7% 6]

[7d - 7]

(7% 8)

[ 7% 9]

[7d7-8 10]

[958 11]

PCT/KR2012/008403
17

7] =R A e EelokAlE R, Hefotd |, He a9 E Bl e,

] ¥ Y E ] =, ITO(Indum Thin Oxide), <, Ea}% oA
off A A1l I%E 2% o] e &3tECl AS 5EH O R =
|53 o] &} A]

fr o N

7 : EE=oow

HA P cEHd Y anE; AFF AR EAAR
T AT AR A A EA 34 Ni, Al Au, Ag, Al
Pd/Ag, Cr, Ta, Cu, Ba === ITOS] #5842 X938l 35
dlo] 2B Hi= Sol, Zh B e B By e u ol Bt
EFshE BA do] ~E R Az A& 50 R S Ao 5
o] 2k A

&71 el d 2 o " 7R H o] E(EC), 2 #F7FH Y| o] E(PC),
FE A7EE Y o] E(BC), vl E77FH. U 0] E(VO),

t] o & 7} ¥ Y| o] E(DEC), t] W € 7} ¥ 4] o] E(DMC),

o & v €l 7} 1 ] o] E(EMC), |l & 3£ = 1] o] E(MF),

ZrubELE] 2 2 F(y-BL;butyrolactone), A2 3= & ¢l (sulfolane),

v & o] A E]] o] E(MA; methylacetate), 3=

u] €l 3 2 3] @ Y] o] E(MP; methylpropionate) & A}-& 3+ 0] =4 gf] oY
PEO, PVdF, PMMA, PAN H¥:+= PVACE A&k A9 1A}
718 4 ; ®=+= PEO, PPO(polypropylene oxide), PEI(polyethylene
imine), PES(polyethylene sulphide) 5=+= PV Ac(polyvinyl acetate) =
Kb 3A) A Fol A AEE A A Eaehe AL
5702 sz Ao B3 ol A,

A1l ghefA,

W) Aa e U EAS o Tekahe A8 5Hw
o] 5 o] A7)

=

i
ol
uly

]_

A o

271 2] F 9 2 LiCl, LiBr, Lil, LiClO,, LiBF,, LiB,,Cl,, LiPFs, LiCF,
SO3, LICF3C02, LlASFg, LleFg, L1A1C14, CH3SO3L1 CF3SO3L1, (CF3
SO,)NLi, 221 T, AFAULEIt2 2085 2



WO 2013/055190

7973 12]

[7d7-8+ 13]

(7973} 14]

[7d -8k 15]

PCT/KR2012/008403

A7) AT $F i ol 51, 7] R ATFE o] ¢l 3
Aol ek T i 8 AL BAOR i

A o] 1 o] 454,

A1l Yol H 47 AT o] STFol 31, 437] 9| Fo)

FFA A AP WRAT FEAFS DA, ARF A,

Sola

= 4

st AF8}E-(LTO), Si, Sn, Li, Zn,
Me); 471 H&FMe)= T4 €
2 8HE (MeOx); 2 A7) 34 F (Me) 9}
QLA 22 o] Fo] R o R ELE A Bl H o] - 39

T olg 52% oo £3&& ¥3la

b uu

- & %@%‘ + LiCo00,, LiNiO,, LiMn,0,, L1C0PO4,
LiFePO,, LiNiMnCoO, & LiNi,..CoM1,M2,0,(M1 = M2+ A| =
5 4] © = Al, Ni, Co, Fe, Mn, V, Cr, Ti, W, Ta, Mg " Mo=.

o] Fo]xl O EHE] MEH o] = slfol il x, y Rz A &
SHAoZ AeHE 2 A5 YA EEEA 0<x<05,0<y
<0.5,0<2<0.5, x+y+z < 1Y) & o] Fo] 7 O g Aey
ol glite] & YA = o] & T 2F ol EHE R
ISl AL ER 0 2 3= Alo] 57 o] xpA A,

A1kl Sl A, 7] HF-H =] ¥H

A AR A WREAS %L%él%—s LiC00,, LiNiO,, LiMn,0,,
LiCoPQ,, LiFePO,, LiNiMnCoO, & LiNi,.. - COMIM2,0,(M1 % jat
M2 A2 5 ¢4 S =2 Al Ni, Co, Fe, Mn, V, Cr, Ti, W, Ta, Mg %
Mo o] Fol Xl - S 2 RH A8 o] = 3hvfo]al, x,y B z+=
AR HHAoR eE 24 9459 YA 524 0<x<0.5,
0<y<0.5,0<2<0.5,x+y+z < 1) E o] Fo| % T 0 ZHH

o] F=rolaL, 7] o] F-H =0

AE g o] = glto] FEA YA B olE F2F o]

29t Eg Lgstal

&7 Q) FAF %%@%8 Adsd, Jdz=d, gdxdAg; giF
Sk Bl ey -3k AF3HE(LTO), Si, Sn, Li, Zn, Mg, Cd, Ce, Ni %+
Fedl F47(Me); d7] F5FMe)= 744 sHa+; 7]
HETF(Me)2] 4FshE (MeOx); 2 7] 5457 (Me) 2t §HA09]
AR o] Fol 3] o R RE AEH o = shite] g 9t
T o)E $2% ool BFES xgEE AL 5P
# o] &3 o] A A]

Al 1gkel] QLo A,



WO 2013/055190

[7d7-8k 16]

[958 17]

[7d7-8k 18]

[7d 78 19]

[7d -8 20]

PCT/KR2012/008403
19
A7) HelFe Qe A% m AR ol E 9l AL 50w g
7ol & o A A]
A 153l Aol A,
%47) A8 A F 2 PEO, PVAF, PMMA, PAN %% PVACE A[-4-%
A 3132} A8 4 ; 5= PEO, PPO(polypropylene oxide),

PEI(polyethylene imine), PES(polyethylene sulphide) 5=+

PV Ac(polyvinyl acetate) 5 AF-& &k 314 A&l d; ol A A&

Ao s 2odels e S ab= Alolad ol AR A

A 153l 9l A,

A A AT HEde v 2dshE A=

Aol &g ol A A].

A 178l Qo] A,

471 ¥4 91 LiCl, LiBr, Lil, LiClO,, LiBF,, LiB,,Cl,o, LiPF, LiCF;

SOs, LiCF;CO,, LiAsFg, LiSbFg, LiAICL, CH3SOsLi, CF;SOsLi, (CF;

SO),NLi, E 22 W &he]37, AFAWHIFE L4 e F B

B Egtud-ate] § ol A A8 d 15 B2 2F o] <l A&

574 05 8 Ao 2 o] b,
115’8&011 eI A,

7] Ao o Bl = o & dll 559k A

Y- HEl kA, o e Ao Al

A Ao E 3T A = o

Ze A7) AR A2 vs A =

ofAE, E|olr| E, EE| T o] E, Eefolr =

2ol vl 272, Felol vl 24 %, Felud S Abo] =,

A A ubo] E Bl oAl o2 o] Fo] %]

ol 4 A B g ALk AbR A 27 vy 7]

HRQIY aLE H ==z ddd v VA S 5H o=

oz Aol 29 ol 3417

A

X o7 e

-

MUk e e 2 2 05
_EEEEMEME

”ﬁANﬂEMNH?%%£®¥Q%%%E¥%”%%@%

Al 2o R AA e F7] R A £l A d

W5 SEAFS 08k A2 H sk A x| 1 2 0]
5=

BN NFAFES] S I Ee P4 A9 dEhs
WA Bl W]

A7) e Ee] oS S AL SRS dEES
RHAAE FH ek YR AF S L= A4 G
WHS 73 o] ko 2 A Ao] B o] ab A,



PCT/KR2012/008403

WO 2013/055190

20

& 21]

er

[

= g e

ol 9)ue

o] & FF 9]

= A

o
=
=

of o4

FA vl X & 2 o]

)

Ak

&

g

2

Az

-
.

s

2] %S T



WO 2013/055190 PCT/KR2012/008403
1/3

[Fig. 1]




WO 2013/055190

[Fig. 4]

[Fig. 5]

0 420 430 440

2/3

—@—Hl W 0l
—— 2 A0

PCT/KR2012/008403



WO 2013/055190

[Fig. 7]
-100

3/3

_75 J

_50 -

_25 J

1 u! Ol

Z"/0hm

100kHz

AL AL

I
150

200

3.5F

3.4

60

PCT/KR2012/008403



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2012/008403

A, CLASSIFICATION OF SUBJECT MATTER
HOIM 10/05(2010.01)i, HOIM 4/02(2006.01)i, HOIM 4/64(2006.01)i, HOIM 4/62(2006.01)i, HOIM 10/0564(2010.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

HOIM 10/05; HOIM 4/64; HO1M 4/485; HOIM 10/44; HO1M 10/04; HO1M 2/02

Documentation searched other than munimum 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

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: cable type, collector, core, electrode, secondary battery

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-2011-0090768 A (LG CHEM. LTD.) 10 August 2011 1-21

See abstract and the drawings.

A KR 10-2009-0009598 A (INDUSTRY-ACADEMIC COOPERATION FOUNDATION 1-21
GYEONGSANG NATIONAL UNIVERSITY) 23 January 2009
See abstract and the drawings.

A KR 10-2005-0030438 A (SAMSUNG SDI CO., LTD.) 30 March 2005 1-21
See abstract and the drawings.

A JP 09-007629 A (MITSUBISHI MATERIALS CORP) 10 January 1997 1-21
See abstract and the drawings.

D Further documents are listed in the continunation of Box C. See patent family anuex.
Special calegoties o s “T7 later document published after the mternational filing dato or priority
“A”  document defining the general state of the art which is not considered date and not in conthict with tt 1pruim ion but cited to wnderstand

i be of pdj}cula‘" relevance the prmeiple or theory underlying the invention

“E™  earlier application or patentbut published on or after the international  “X  Jdocum

t of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be counsidered to involve an inventive
a7 o : . ‘ P - . DI R sfers a the dociment 18 f3ken aione
1 document which may throw doubts on pricrity claim{s) or which is step when {he document s 1aken alone

cited to establish the publication date of another citation or other ;

Lo W Sstathsn e pu %'J‘“ b I > Y7 docurs of pdm(.u far r@i@vanac; the clammed 1r'\/cr't'0n cannol be

special reason {4s specified) o : when the

i

“0F  document referring o an oral disclosure, use, exhibition or other oM sments, such com bination

means being obvm'ﬁ toa

“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed ! :

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

28 FEBRUARY 2013 (28.02.2013) 28 FEBRUARY 2013 (28.02.2013)

and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

“acsiraile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT
information on patent family members

Intemational applicaton No.

PCT/KR2012/008403
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2011-0090768 A 10.08.2011 CN 102484243 A 30.05.2012
EP 2533328 A2 12.12.2012
US 2012-0009331 A1 12.01.2012
WO 2011-096655 A2 11.08.2011
WO 2011-096655 A3 11.08.2011
KR 10-2009-0009588 A 23.01.2008 JP 2010-534389 A 04.11.2010
US 2010-0203372 A1 12.08.2010
WO 2008-014299 A1 29.01.2008
KR 10-2005-0030438 A 30.03.2005 CN 100452521 €O 14.01.2008
CN 1601801 A 30.03.2005
JP 04520880 B2 10.02.2012
JP 2005-108835 A 21.04.2005
KR 100551006 B1 13.02.2006
US 2005-0084760 A1 21.04.2005
US 2008-0131784 A1 05.06.2008
US 7560192 B2 14.07.2008
US 7736809 B2 15.06.2010
JP 09-007629 A 10.01.1997 JP 3047778 B2 05.06.2000

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




FAZANE

o Al 2 AR LA PCT/KR2012/008403
A L o] 25} 7] R (34 55 B R APC))

149 HETAEASFERFE 71
HOIM 10/05; HOIM 4/64; HOIM 4/485; HOIM 10/44; HOIM 10/04; HOIM 2/02

ZAME 7] Rold) £atE HAREY o) £4
FTEE AL MTE D FT ISR 2ALE H AR gl 714" IPC
HEGFH AR 3 AR IR GAIRMTH: AL H A3 =l 7] A% IPC
T A ZALe] 0] 88 A "ol B H o] AT o] B o] A o] R A Bl Ao sk 1)
eKOMPASS(ﬁa 4 UE A AEY & 719 = Aol S, JAA, =, A, oA A
c. #AEH
Fhel 1e)* JETHE L R FAG G A9 1A WAl 37
A KR 10-2011-0090768 A (FA1=A A} AR &E) 2011.08.10 1-21
Q_}: ol 1:1:5_ %]_2
A KR 10-2009-0009598 A (77 hetaabetgle) 2009.01.23 1-21
Qo 28 ER B2,
A KR 10-2005-0030438 A (4HAdol Atjolo] FA15 A1) 2005.03.30 1-21
2ok 2 ER B2,
A JP 09-007629 A (MITSUBISHI MATERIALS CORP) 1997.01.10 1-21
Q0 2 =y Pz
%7} E70] c(AI%)el 71 A= o] Y& Th X dsEse) Be BAE FxaaA 2
L) ¥ BEo & k1A - - -
dEEEEs SE e T 2AZAY e AU Fol FAY BHOL, 2AT 45
“AY E9E] BEo) e A0 E Bole AWM /g5 FES Ya B BON A VIRIb S Ay olES oldE] As ddd
an” iq]o H%ioJo %o/}_‘o% ioJo @) ) B B -
POSTEPEL RS TR RS v sea v gr pa ag 2 awes 37 E wga 2
74 EE Rl s Aoz B
LY 92l T RS AV s B B U2 A8 B2 . . .
MR TN AR S BN SRS ATIE v ma wael 9 e a9 el s 099 dE Beg
o seET T Z2gsts A2 2ol GAA A Au e A5 3 7E 4
07 AN, ALE, AN B V) $uhe AFea Qe BE SARA S Ao B
P S o) Fo] FAE o FAFAY o Al FAE 2R & ST WEFAEA S5k v
TAZAR] AA gEY HAZAB A BED
o o)
2013 02 28 (28.02.2013) 201341 029 28 (28.02.2013)
ISA/KRO| B 4 9HF4 Al AH
o SRR TE
(302-701) th A3 A AT+ HALE 189, Bl
4F (B2, AR AR AD _ -
@ 5 82-42-472-7140 sl g 82-42-481-8295

212 PCT/ISA/210 (7 ¥ A %)) (20091 7€)



5:_ Xﬂ = /\]_ B }\1 j?ﬂ]%%\ﬂji
) 5= 0] gt Gw. PCT/KR2012/008403

ig;‘;’;ﬂ%‘y il FAY 0 gEs 2 24

KR 10-2011-0090768 A 2011.08.10 CN 102484243 A 2012.05.30
EP 2533328 A2 2012.12.12
US 2012-0009331 A1 2012.01.12
WO 2011-096655 A2 2011.08. 11
WO 2011-096655 A3 2011.08. 11

KR 10-2009-0009598 A 2009.01.23 JP 2010-534389 A 2010.11.04
US 2010-0203372 A1 2010.08.12
WO 2009-014299 A1 2009.01.29

KR 10-2005-0030438 A 2005.03.30 CN 100452521 GO 2009.01.14
CN 1601801 A 2005.03.30
JP 04920880 B2 2012.02.10
JP 2005-108835 A 2005.04 .21
KR 10-0551006 B1 2006.02.13
US 2005-0084760 A1 2005.04 .21
US 2008-0131784 A1 2008.06.05
US 7560192 B2 2009.07.14
US 7736809 B2 2010.06.15

JP 09-007629 A 1997.01.10 JP 3047778 B2 2000.06.05

A4} PCT/ISA/210 (W]-6-5-31 7182y (2009 7€)




	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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

