wo 2014/073899 A1 [N AP RONOTOR0 O

) 53 EY 5‘-94‘\"11 3o FAE FAEd

19) AAA 2 AZA7 T+ >

L é UMD O OO |||]II||||I2IE|‘!II 00V O
; 10) FAFNHE
(43) FABAY é
2014 52 15 2 (15.05.2014) Wiﬁ) PCT WO 2014/073899 Al
(51) FASIEF: (74) A Ql: £ (SOHN, Chang Kyu); 135-910 A £ 4]
HOIM 10/04 (2006.01)  HQIM 10/058 (2010.01) AT b1 642-16 U A A sfol =230 H
21 FAZYEANS: PCT/KR2013/010106 1403 =, Seoul (KR)

=z o2 3 =3 E F= o0
(22) FAELL: 20134 11 €9 8 ¥ (08.11.2013) @1 g?ﬁiﬂ(;i OEJ:;_%%%;% ;‘%A]? Zé} f]:,LAI\C/)[,Zé,
25 &949]. a2o] AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
] CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
26) IAL: o] DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
(30) FHARL: HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
10-2012-0125809 20121 11 € 8 < (08.11.2012) KR LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK,
10-2013-0135251 2013 % 11 € 8 Y (08.11.2013) KR MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
(7)) €99 F43A dA3% (LG CHEM, LTD.) SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(72

[KR/KR]; 150-721 A & A &5 X7 o d 2 128,
Seoul (KR).

¥ 2. A0 (CHUNG, Mikyung); 305-380 o 2 A]
AT EAR 188 LG 38 7| &A1Y, Dacjeon (KR).
AAd (CHANG, Sung-Kyun); 305-380 T) A A 74 7
EAZ 188 LG 33} 71 A4, Daejeon (KR). A3
(KIM, Soojin); 305-340 ) A -4+ TA 2 188 LG
313 7] = T 9, Dagjeon (KR). @A (UHM, In
Sung); 305-380 th A Al F-A 7 EA 2 188 LG 33} 7]
279, Dagjeon (KR). F94 (CHANG, Won Seok);
305-380 | A A] A4 A Z 188 LG &5 7] &
Y, Daejeon (KR).

(84)

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARF (F=9 TN 9 7R BRE FFe

AU Ay BHEE §359): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
M, ZW), 2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
TM), # 9 (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, CIL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

= 3

T s

a4 FA:

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

(54) Title: METHOD FOR MANUFACTURING SECONDARY BATTERY

(34

z wetling time / total time{%)

B o] A Ol X| M= g

100+
80
601
40

20

(57) Abstract: The present invention is a method for manu-
facturing a secondary battery having an electrode assembly,
impregnated in an electrolyte, built into a battery case, the
method, which enhances wetting between the electrode as-
sembly and the electrolyte, comprising the steps of: (a) in-
jecting an electrolyte into a chamber; (b) immersing and
impregnating the electronic assembly, having a separation
film interposed between the positive and negative poles, in
an electrolyte filling the chamber; and (¢) moving, along
with the electrolyte, the electrode assembly which as passed
through step (b), to a battery case. The secondary battery
according to the present invention can enhance the electro-
chemical performance by enhancing the impregnation prop-

o /‘ P erty, ion conductivity and electronic conductivity of an
A e —m— H|20l 1<l electrolyte.

0 et oSNNI (s gopa. 2 e AZ g7l Asele] 79
. —T . . . G E A A o] ol AFH A gl oA A o] A%
0 20 40 60 80 100 WY O 2 A, (a) P (chamber)el] A8 H-& F) 5= ©
BB wetting area / total area(%) Al (b) F=F3 S5 Alolo] Ealwo] AAgHA e F
zo] AS2HAE A7) Aol F2 Aol A8}
AA ... wetting time / total time of SR A7) = TG ; (©) A7) H—;ﬂ(b)% AR A=z
BB ... wetting area / total area j]% @fgﬂ @1437,]_ §j1—7;ﬂ Zi;(] 7]] o] Pak=t -2%7] = H—ﬁ]% _1}_?3]—
o0 oo ah ol o3, AFERA s daol o] AR 4
A (wetting) & FFA 7 &= A& EALE ol Axw
W A E e ofd whet Alxw e o2 A = A

N FHA, o] & HEE, AR AR So] FEH, W78 Asol FEE 7 AUk



WO 2014/073899 PCT/KR2013/010106

[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

(a) 8] (chamber)ol] A af NS F9]3}+= ¢
(b) FF3} & Alo]of] H-g]Hfo] 7)) A ] o
A ol w71 A Nol| 3 x| Fo] TH A 7] =
(©) 37 GAME A AFZ2HAEZ ;ﬂ;ﬂgﬁﬂ %L,,ﬂ AR A o] 7 7]

£ X ok Aol e, A=A ok dal o] A A=A (wetting) =
FEAT = AS B o= sk Aol #§ Aol

ukd 71700 gk 7] N = 8 7F FFghell whet o U A 9 0 % A 9
TFR7F=AD] F7Fekal QAL L gk o] A A] Foll A I
ts A9 E YER AL, Alo] & =g o] A, A7 o] v
&&stE o] del ARRE ALl
A Aol th gk Il o] Aol whet 7] A 9] Fa Sl
, U A 2 5 St A 8B AR AbES Ul ©
A7 A& ZHEV), sto] Bg] = 2 7| A 2HHEV) 5ol o g+ A +-71 & o]
AT} o] 2] A7) A F ZHEV), dlo] HE] = A 7] A5 XHHEV) 52| 59
F2 YA FAFENI-MH) o] 2P A 7F AR 5 2L QLA RE, 552 o 1 A '
T W A H E=E HHA Y Y E oA A E Ak A EkE)
218 =51 Qlom, o 483} wof 9l
FJE” OJAF A= T FAA Aol 242 &E4o] miy
v o] e o] AAE A2 HA HEIS
Z [e]

ol
| A H o] = TR o] F

shubel 7hé el 2

—|—‘
0

>
_|_4

ol _
2 T

e

T

=3
2o
2

e r

oﬁﬁ

Z‘i

= 2l B R = I e )

A7) 2 129 (can) H+= I-9-X] (pouch) 2. o] F0 %] A

5F T 222 07 A NG Fo) e A o7 A ), o)y,
3 2 XA 3l (capillary force)oll 9] 3l &=, & X T2

Aot v g S, G, T R g BT

“#J (hydrophobicity)©] £ =2 ¢l Wb, & o} 2 %1424 (hydrophilicity)

do]7] woll, Aaf A o] A 2l bl ok &S (wetting) da A7)

& 5 o] ard

i

o = H ko) 2= E = gx 7 U] B8 Fel wheh, A o] T

‘

o
o

-

T

O >
M i 2o
I

LT
o
>

>
2, ol
Ml 2
A=
Hr

=

2 o b
>
[0



PCT/KR2013/010106

WO 2014/073899

}ar

)

7HA] E o 7HA] B
Al Frk ol A Al A A

SRRV EY

A5

o] 4 A

*] o
it B

R
e

)

3]

= AA
A Zo

Heel &

Gl
=
ol
ol

2k &4
=

s Ke)
5 =

W

o] ZA 5 o] At

plo
%

—

ol
Plo

o)
HA

o A AT
%4 BA

.mo
il

)-

Z]
S

o] AR A 2R 2 H o2 V)=

~N

o
i

nl-e} 2o, A1 (chamber)©l] 2

3
Y
fiie)
gmo
i

o] =3t}

A 32

e
&+

H

A7 o] A

}

(a) 2 (chamber)°l] #

—

oNo o
—]IJETH

3

[16]
[17]

= Alolell Ze

KoR
T

(b) F=

) (wetting) =

e

o] A A=

ol
ol

3l

s

4l

o
Ho

i

o



PCT/KR2013/010106

WO 2014/073899

U4

A

= =
= O

J
o] o] 5 (mobility)

3
N

g
7o

e

PR,

)

T e, Hdl 10 v 7HA] 7k

o]
=

2 1)) o]

sl

A3L, “&A]

i

A= P
T Qa5

o]
=

o] HEF0.1cps WA 5cps

IR
< N

~

No 7=

o X
o C
o o

mmH

W
=0
7>

o W .
T o B
o 1__/| oR
o MR
= T
™ oor N
R
% =
AR AR
® o
— Jl o
TR
50 ﬂl él
o = B
%0 R
e
~n %R
;OH H_vaO Z_I
N
Ao
‘_IAA_VU MM fe)
% AR o

AT,

o o AAA Y %

1o
-

TA A O

1o
-

247

1

3l o
}, o] &

o] 2]

[27]

o
Ho
Ul

A

T

3 2l ol AHAA 9] T2

o]

[28]

7 = Rk

2 3 ~500 2]

g0

17

(LiCo0,), ¥

Aok

5 IhE

2

]

i

7]
AF8E (LiNIO,)

[31]

= 0~0.33 ¢), LiMnOs, LiMn,0s, LiMnO,

ﬁl_%]_%’ §‘I_ ——l]—)—\‘]l Li1+an2—xO4(oq 7] }\“I s X

2F8} 5 (LinCu0y); LiV;0g, LiFe;0., V,0s, Cu,V,0,
LiNi;,M,0, (¢17]4, M

o]
=

[Ho

Co, Mn, Al, Cu, Fe, Mg, B

32

S} 5}

W= Ga o]l x

Ni AbO)E 3 ] 117 A a

-
.

&
Co, Ni, Fe, Cr, Zn

=2 st

o

)

0.01~0.3

=0.01~0.1

Ta ©] 3L, x

T
T

3}3}2) LiMn,, M0, (91714, M

o]
=

Fe, Co, Ni, Cu

) = Li,Mn;MO; (917144, M



PCT/KR2013/010106

o] =% = 2] &% LiMn,Oy;

7. o)

3|

S
=

3}3+=; Fe,(MoO,)s , LiNi,Mn,_,0,(0.01

=

t]-Ad 3} o]
AT
1 A 50 =%

WO 2014/073899

) IS _— No N ‘mﬂ
G .. mﬁoﬁ Ltoj EL ﬂWﬂ 7o Mﬂﬁ G X
oy e - R R o R
< o N =] = o ﬁlﬂ.ﬂ] N gl Y =
= o IH ~ 2 Mo w T PN g R
A IR N IOy BT oSG TR G I =
T X Ar o — — r
3t = oy = o 9 3 o N ~ A =y
= 4R Muao] ,mELmo LA;]% .%Mﬂ%%a,
BET L g MLt MET T xlmgiTw
BA PN mm om0 %W e I
PR o Eew Poan o %Eiﬂﬂ&%
e SN I e B ST W e P
T e g R oy o i
o?%%o}ﬂaﬂ%aﬁ]ﬂ% — T plo E%zliauan
wmdﬂUlHATyML_ELPLJKL,WHMBT @ﬂ]ﬂﬂb WMH ,i_ﬂmﬂ_wﬂ
Ha%ﬁﬁn%ﬁﬁ%ﬂ@%%ﬂ oﬁﬂomad.lzuo_qﬂuﬁ}m
WA T LW e 2 o W W TR
TG = L Moo= UK Y R A - B~
EN T < o 2 N} s ol gdo 2 o M T™T oL X .
e - IR o R R
R AR . R R T R Rk - S
B G W s B T W
o N mm T o N Eﬁ = = mw = o = mw - mﬁ T mm s ww ﬁm A
%%ﬂ&aﬂ%ﬂ@%%a T Lo o O ,%i\,wm_
PHFUZREOBTT g PX T fo o HAAE D
g PH T g TR mbEwoiw L NE Ko
- OW dﬂ E..# OO ‘._] 2# #LE N, ﬂo HE #LE < 1_11_ ;Oﬁl Lf a%e] o ™ OM :-L
N A R Mw :L mm mw o P o e e B W o M; TR E
o) I 7o EOZ ol 1_Uu E#iﬂbﬂoﬁ dﬂiaqr;oo ﬂﬂﬂ ,‘_JZIHM_IAT o
T = UT.CJ. T W o i it A}/ <~ = B .
,U_I\A#m..#ﬁV\\_ﬂAllﬂEXﬂFL?]EﬂAE ﬁoaﬂ#aov\ﬂllxhﬂﬂjnﬁdﬂﬂe;oh
~ = —~ —~ < RS . M Jl‘_n_lﬂAl‘I \\\_JII‘ILL
R RS L S Rl SRR
ol w oWJrﬂ ,ﬂmﬁEQMMMﬂM - LZH_om o#ﬁﬁwﬂmﬂ
- acﬁo,ﬂ\ﬂb‘m ﬂ_Ali.o 2 W: ET mﬁl 8 _ﬁﬁ‘mlﬂa ﬁ:i ‘Dra ETI‘UIaEO ﬂ_i NO EO
ﬁ%ﬁ@@%gw@w%@%%aM%%%wﬁ%%%ﬂ
T FE —od ez aE N o _—mwE %O T H
T H T s W w N W TR R YT T B RN
U = e P H " AN o T MW bo X oF O ol WwoB W oo
) < '
i © )

27

Sl
=

2

35 A

=
T

o 1%,2

hyA
AT

=

o, LiFe,05(0<x<1), Li,WO,(0<x<1), Sn,Me, Me';O
Rpoo] el uto] A Al el

x—
=

%; SHO, SI’IOQ, PbO, PbOQ, Pb203, Pb304, Sb203, Sb204, Sb205, GCO,

1
H

T

A
GeO,, B1,0s, Bi,0O4, and Bi,0s %‘9] %é? *&i}%, \

. (Me: Mn, Fe, Pb, Ge; Me': Al B, P, Si, 7] &
O<x<l; 1<y<3; 1<z<8) 9] % 1

215} Li-Co-Ni Al A

[36]



WO 2014/073899 PCT/KR2013/010106

[38]

[39]

[40]

[41]

[42]

[43]

[44]

2
S
X

lo |0 Ar o
ic)
IS C)

b

i
=

flo o
s

_ﬁ
B
rie
jl)
2 G

o] gl
W, 58 o] & Fahish 7] A A

0
N
(o]
JU o2
o
A
>
>
o
2 o

H

s RPN = P A
fo H o
B
flo
=z
2
o
>
>
oo
)
v
M
o
=

S o
N
o
>
o
1

S ox

)
T
Ir o
<
4
=
=
S
M
—n
X,
rlr
e
rE
X
o
il

;
2

e Mr gl o
i

=
ACH )
)
o
oX
ek
%
4
ox
lo,
e
E 4
[&
il
i,
e

S

o
= W

EI>“
o
[

it

>
S oo M M 7

N
0, o
N
4 Lo

—
o M o ©
o
T,

12§

2

i)
Y

oo Sk

>
ik

N-w| &l-2-9] E2f v 3=, sz 2 |l
F2 R Yo E, ¥-Eql st2 H ylo] E, v]wEl

1E, fnb- R e 2 gE, 1,2-1 W5 A] o &,
stol R e, el A =
E, U548, oA EYES,
HEZ e EFA4 v g, 24w e, 14 Evo 28 2, Eg] w5 A] g,
Ay A, Axdd WE Axe, 13- vuE-2-oln v v =, e
A, Bl Eglslo]| = R F A, o el 2, ¥ =y 24k viE,

2

)
m
L
o
I
u
)
|
off
=
g
e
t
=)
g 10
)
jm ™
=B

(e
)
lo
b
rﬂ-l
b
il
2,
=
j ot
)
A,
e
F
co, it
2,

8
& Bol, HEdgd 24, gl dd
SAFO| = fF A, QlAl ol 2H 2 e, E
A] Xl (agitation lysine), & 2| ol 2B 2 & ulo] =, 20| d & F 2
e Bl njdefdl, o] A A& TS F o] Ab-gd 2

A7) 7] A A A 2=, o & 591, LisN, Lil, LisNIL, LisN-Lil-LiOH, LiSiO,,
LiSiO,-Lil-LiOH, Li,SiSs, Li,SiO., Li,SiO,-Lil-LiOH, Li;PO,-Li,S-SiS, & 2] Li2]
AelE, G2 s, A Sol AREE = T

A7) YEDS A7 A A e & E 7] £ EEEA, ol Eo, Lidl,
LiBr, Lil, LiCl10,, LiBF,, LiB,,Cl,, LiPF,, LiCF;SO;, LiCF;CO,, LiAsFs, LiSbF,
LiAICl,, CH:SOsLi, (CF;SO,),NLi, F 22 B2k ¢ &, A3 A= 7222 g &,
49 g4k 2l g, o] 1| = So] AREE 4 vk

Eh A del= Fdd 54, ddA T MAS HHo=E, dFE
Y, Egodx 2vlo] E, EgjoghZolrl, 3 o H =, o & 7l
n-= 2% (glyme), SNAF 1A Eg] opn| = L E 204l F5 2,
A=, N-X 3t SAME 2 U] =, NNN-X| &t o] m|T)Z e, o & 2l Se] & v ¢
e 2, g A, &, 2-wFA] -2, st T sol HUME
G-oll WebA =, B S Folstr] A ato], AFA st eb A, Ahastol €|l

= o 5



WO 2014/073899 PCT/KR2013/010106

[45]

[46]

[47]

[48]

[49]
[50]

[51]
[52]
[53]

[54]
[55]
[56]

[57]

H3lo] o]ikslekil 7F 25 o] 23] S22 Q) 9™, FEC(Fluoro-Ethylene
Carbonate), PRS(Propene sultone) &= T ZZ3HA] 7 5= 9T},

afitel nhghA] gk of ol A, LiPFg, LiClO,, LiBF,, LIN(SO,CF), 59| €% ¢<,
A4 BulQl EC B PCO] 3+ 7hH dlo] E ¢} 41 4 &= &1 <l DEC, DMC
= EMCO AY 7hR Yo E o] 28 &ufo] H7bste] 2l F S s Bl

A7) JF o|AFAA S e AX AL 312 ok A W 7 ALo] E EA ) e
o] E 54 o] 875« 2] del o A& o T
A7) 2bgEe] o 2.+ A 7] A5 Z}(Electric Vehicle, EV), 8}o] B¢l =
% 7] A} XH(Hybrid Electric Vehicle, HEV), 2] Z1-¢1 &}o] H 2] =
% 7] A} %H(Plug-in Hybrid Electric Vehicle, PHEV) &< X &8} 7] 24 4=
Ao}, olol g ¥ = A2 ot

A

UT FLAS EotolE Ty &F A EAS E e S Alolo v A
WS A sle] AFZ2HAE A2 o2 @ FH o] E g} o €l v El
FtE Yo ET} K3 FOoR 3702 23ty QA Y RACRE 1 MY

LiPF2 SE3H5haL Q1% o5 0] 57 4089 20 ke, B (chamben)e]
A2 Aal ool 1A ske] A1

<2l3le 1>
AAle] 1 " Hate] 1o Ha NS FN 3 AT HA o A HA o
A= Ay A S S48 2 AAE 8] &1 YERA AT
al7] & 1o W=, A A6 1ol W2 o] X %] 9] A §- v ale] 1o]] upE
o] b #| oF vl ulako] A= HA o] AA WA o] e H =1 A= A 1lo]
A A o= e A gkl 4 QU
A4 o] &7



PCT/KR2013/010106

WO 2014/073899

o

o] ZdA 9] Az

i

[59]



WO 2014/073899

[7d7-8 1]

[7d -4} 2]

[ 7% 3]

[T 4]

[ 7% 5]

[ 7% 6]

&7

PCT/KR2013/010106

4
A2 HAZF Adal Aol 3l e = =] A o] 2=
U= o)A A o] A2 O R A,
(a) ¥ (chamber)oll H 3 = =) 3F+= @A,
(b) =3 =5 Atolol] e o] /Al H o] = &2
AFZ2HAE A7) Aol T daf el x| sko] T3 A 7]+=
A
(©) 7] GAbYE AR AF2HAE &) A &7
AR Ao 222 &7+ dAE L33l AA 6 93, T2 HA <}
el N o] A 5= S
A ZHHH .
Al 13l 2lo A, 7] A
tjsle] 1.5 1] o] 3Rl A& 5 o= b=
Al 1 8o 9ol A, 7] A e Fae= dF5xHA
taked 2 o] 42 RS 5 o= s AU
Al 1 8ol 9ol A, A7) el o] A= 0.1 eps ©]7d 5 cps 0] 3} <l

| 2=

X

ﬂgiﬂgii%ﬂiﬂ

A 1 8ol 1ol A, 7] A el A 1 eps 0] 4 4eps 0] &l <l
AL EA O R a= A,

A 1ol w2 ARG At AlzE s e EA R s
o] A A

Al 6 ol $hoj A, 7] ol A A= 2] F o] AA X9 AL

A



171

WO 2014/073899 PCT/KR2013/010106
[Fig. 1]
T
100 B
X 80
QO
E /
T 601 . .
m //,'«/*'
E 407 . 3
= P
= 20 m o
Q -
2 P
gy —m— H| D0 1
0 - —o— &A1
L] S ! M 1 d L ! ' 1
0 20 40 60 80 100

wetting area / total area(%)



INTERNATIONAL SEARCH REPORTY

ntemational application No.

PCT/KR2013/010106

A, CLASSIFICATION OF SUBJECT MATTER
HOIM 10/04(2006.01)i, HOIM 10/058(2010.01)i

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

B. FIELDS SEARCHED

Mintmum documentation scarched {classification system followed by clas

sification symbols)

HOIM 10/04; HO1M 10/0525; HO1M 10/056; HO1G 9/035; HO1IM 2/10; HO1M 2/36; HO1M 2/22; HO1M 10/058

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

Documentation searched other than minimum documentation to the exient that such documents are included i the ficlds searched

Electronic data base consulted during the international search (name

> of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: secondary battery, electrolyte, impregnation, electrode assembly

See abstract, claims 1, 7, paragraphs [0048]-[0049].

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2011-0101331 A (LG CHEM. LTD.) 16 September 2011 1-7
See claim 1, paragraph [0043].
X JP 10-050296 A (SONY CO., LTD.) 20 February 1998 1-7
See abstract, claim 1, paragraphs [0013]-[0017], figure 1.
A KR 10-2000-0061587 A (SAMSUNG SDI CO., LTD.) 25 October 2000 1-7
See abstract, claims 1, 4.
A KR 10-1134122 B1 (YULLIN TECHNOLOGY CO.,.LTD.) 09 April 2012 1-7
See abstract, claims 1, 8-9 and 12.
A US 2012-0034531 A1 (SENDA, Y. et al.) 09 February 2012 1-7

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

* See patent family annex.

* Special categories of cited documents:

“A"  document defining the general state o fth& art which is not considered

g ir

0 be of particular relevance

“E”  earlier applica ional
filing date

“L”  document which may throw doubts on pricrity claim(s) or “,mcn is
cited to establish the publication date of another citation or
special reason (35 specified)

tion or patent but published on or after the interna

“0F  document referring o an oral disclosure, use, exhibition or other
means

P document published prior to the international filing date but tater than
the priortty date claimed

“T7 ater document published after the international filing date or priority
date and not in contlict with the application but cited o understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be

d novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to mvolve 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

i £

“&”7  document member of the same patent family

Date of the actual completion of the international search

22 JANUARY 2014 (22.01.2014)

Date of mailing of the international search report

22 JANUARY 2014 (22.01.2014)

[\'m’u: and mailing address of the [SA/KR

; Korean lntellectual Property Office
Government Complex-Daejeorn, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirile No. 82-42-472-7140

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Informati I ) International application No.
nformation on patent family members

PCT/KR2013/010106
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2011-0101331 A 16/09/2011 KR 10-1289166 B1 21/08/2013
JP 10-050296A 20/02/1998 NONE
KR 10-2000-0061587 A 25/10/2000 KR 10-0528900 B1 16/11/2005
KR 10-1134122 B1 09/04/2012 WO 2013-032082 A1 07/03/2013
US 2012-0034531 A1 09/02/2012 CN 102396095 A 28/03/2012
EP 2424030 A1 29/02/2012
JP 2010-257704 A 11/11/2010
KR 10-2012-0012789 A 10/02/2012
WO 2010-122909 A1 28/10/2010

Form PCT/ISA/210 (patent family annex) (fuly 2009}




A 2 AR 1A

TAZLNL
PCT/KR2013/010106

28 2

A. o] &3l 7| &8 F

HO01M 10/04(2006.01)i, HO1M 10/058(2010.01)i

(FA| 53] £-7-APC)

B. ZALE Eof

TE 714D

F b 2259 (FA 50

HOIM 10/04; HOIM 10/0525; HOIM 10/056; HO1G 9/035; HOIM 2/10; HOIM 2/36; HOIM 2/22; HOIM 10/058

AL 7| Rk &3t H AT ol9e] T
FZGEAGAMTR Y g gy R ALY FHAES e 7| AE IPC
drezAarolyn g AR gAMby y: FAE AT 7] A" IPC
TA|ZAL] o] & g Zlal dle] e o] A (d| o] B W o] 2] A B AAlof(sF s HE))
cKOMPASS (5313 13- AAA2E) & 719 = o 37x], e, 3, A=z
c. #dEEd
e AeTdd 2 A FAGEIE 3= A el 71A el At
X KR 10-2011-0101331 A (22 A} A=]gk8k) 2011.09.16 1-7
A3 1, 9= [0043] F=.
X JP 10-050296 A (SONY CO., LTD.) 1998.02.20 1-7
ek A7s 1, de [0013]-[0017], =¥ 1 3=,
A KR 10-2000-0061587 A (AAdell2t]olo] G212 A}) 2000.10.25 1-7
2%, AT 1 4 A2
A KR 10-1134122 B1 ((F=)E=¥7]&) 2012.04.09 1-7
ek, A7 1, 89, 12 F=,
A US 2012-0034531 A1 (SENDA, Y. ] 3%) 2012.02.09 1-7
oo A3 1, 7, 9= [0048]-[0049] %
F7Fde] C(AS) 71AIE o] sl & ul-&-55] o @3 X = FRsA L.
d 2o 54 i} ) ,
* AR EEe 52 e “p EAZ99 Bl 949 T FA1E £Ro2 U9 AF N
“pA7 B3] Pee] gl Aom Bol= AdulAel 7524 2e Aol B8 %‘%‘ﬂ Ao 7127t HE Ay o] 28 olsfslr] 93] 282
79
BSOS TR P IS e cua aae g pe s 2e samnes 470 Wy 4
Coim o EE I e TR EEFRA] = Ao B}
L SHE FA o EL A7 BY mE e deEdY FAY L . e oy s .
L R e sl g e Y SRS agel g £2 49 52 s} o399 e g2
zghsbe A2 7 xge] delxel A A A ¢ 37E 1w
‘07 T AN, AV, AN e B RRE AT de £ sdRdel gl= Ao oot
P o) Foll FAE O FAZ AL ol He] AL £ &7 AR e SR Sk v
DA ZALe] A A e FAFALR 3L B Ed
2014 019 2290 (22.01.2014) 20143 01¢¥€ 22¢ (22.01.2014)
ISA/KR®] ©7d X AT A AL
gy, iR 551
302-701) gldFSA] A7 HALR 189, ol TS
D 4 (EAbE, AF-gddAbD
2 ] 5 182-42-472-7140 oS +82-42-481-8163

A2 PCT/ASA/210 (7 91 & -8-A1) 20091 7€



TAELAND

PCT/KR2013/010106

A 21 5.4 0] A
SERET R

v

of
=5
e,

KR 10-2011-0101331 A

JP 10-050296A

KR 10-2000-0061587 A

KR 10-1134122 Bl

US 2012-0034531 Al

2011/09/16
1998/02/20
2000/10/25
2012/04/09

2012/02/09

KR 10-1299166 Bl

o] &
HA T

KR 10-0528900 Bl

WO 2013-032082

CN 102396095 A
EP 2424030 Al
JP 2010-257704

Al

A

KR 10-2012-0012789 A

WO 2010-122909

Al

2013/08/21

2005/11/16
2013/03/07

2012/03/28
2012/02/29
2010/11/11
2012/02/10
2010/10/28

XA PCT/ISA210 (B1-2- 53] 5=7}8-%]) (2009 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 - claims
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report

