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(57) Abstract: An embodiment of the present invention provides a secondary battery wherein, by positively charging a case by a
high-resistance positive electrode charging member, an alloy (for example, a lithium aluminum (LiAl) alloy) is not formed on the inner
surface of the case by an electrolyte (that is, the case is not corroded), and when a negative electrode terminal is short-circuited to
a positive electrode case, a short-circuit current is limited. As an example, the secondary battery according to an embodiment of the
present invention comprises: an electrode assembly; a case in which the electrode assembly is accommodated; a cap plate which is
coupled to the case and seals the electrode assembly; a terminal which is connected to the electrode assembly and exposed through
the cap plate; and a charging member which is interposed between the cap plate and the terminal, wherein the charging member may
comprise a conductive member interposed between the cap plate and the terminal, and an insulating member interposed between the
conductive member, the cap plate, and the terminal.



WO 2022/08599 1 A |11} 00 000 OO OO 0O 0

(84) AAGF (HEe A7 gl gk 7h5st e 79 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), -2} Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
= (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, [E, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM, TR), OAPI
(BE, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

0

—  TAEAR A 9F A (EoF A21%03)

(57) 8O &t
TR Gk
A o] o] Brehs 912 = A% AFaeh Az, L ovle] Aalde] whe olxl A=
A5 294, 37 2 ol 7] Aolol Aol 7] A% 2 d¥ e 4 Felols
47 AZ =LA g zd A Felo| =9} g7 wAte] Aol
AAE o ZAZ EFE, 47 ad FAE 7] W Belol ek 4] whael Afolel AAE wA4 FA% ]
SAH A, 37 A Eelo] o e

m\m oﬂ,

Y=ol WAl ols) Aol sk Ay e o 2 u Aahole] 23] Aol ~e)
i 1 9517 QS Aol 27k ¥4 5 A ghany wik &5 WA} R

r_>.: o
\_R U

P

W

_)LF

o

e



PCT/KR2021/013589

oA

7l & ok

WO 2022/085991

o
i3
)

1

)

ke
=

=
=

ok 2 2ol = 87 29 )
A

AA

ol %] o] & e 2 nupitof A

12k A A=

1

o
o

2}

F= A FA7EE7] 2 2SS 7 o2 A

o

&l 7]

3 o

)

o] ARg-¥ a1

=

=

=3

of <]

k3
ol

7] el i A

af

PR E(LIAD )0l A B A a1, A

=

)

LA

3t A

IT 7] 7]l

Al
)

[e)

>

713 A

=
=

AA7F A e E ALl o)
1

Wl A7) &
AP oz, A
Z]

A HNA

B2 PC
=g el

Bl

7] @Ae] Aol el A A g

)

3

PZaN

E

e o]

AL
=

71 Al

A 2k, 471



WO 2022/085991 PCT/KR2021/013589
Ay HAZ £ 5 9

[9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

A7 EAR RAE Eelviel £ Bel g TeE S QlE, ] Felvie
PPS(polyphenylene sulfide), PA(polyacetylene), PPV (polyphenylene vinylene),
PPY(polypyrrole), PANI(polyaniline), PT(polythiophene) %=+
PEDOT(poly3,4-etylenedioxythiophene)& &3t 4= 131, A7 =14 Hef=
AeEa dadf R babeFHE £ 5 ook

7] A A e A7) A e ke WA 1000MQ3 5 Sk,

A7) QA Az Ee g B3 5 Y8, 4] el
PC(polycarbonate), PPS(polyphenylene sulfide), PSF(polysulfone),
PES(polyethersulfone), PAI(polyamide imide) *=+= PI(polyimide) & 32 3F3t 5= A T},

71 AAA Aol WE 253 120°C WA 300°CE 5 9

%ﬂﬂﬂ%ﬁﬁﬁwllﬂﬂﬂﬁﬂ@gi%QHLQVPEEﬂﬂ
wEshE @A 7ls o, A7) @A v Fel AdE L V] A SElolE 4
HAH = @A S EE 29T 5= 3 H, 37 =14 A= !
ol B, 47 @A 7l 3 7] @x Zelol Bl A5 = qlv
A7 A A= A7 EAA XA A 1 Zd ol E 2 Ay dx)

F

iz

A7) @t 7153 ) 3 Felo E o) Abolol] A AE A2 7k g vl E3e
9, 7] A A 7] AL bR A5 5 Yk

7 A Eeol B ALLFS O £FE 5 U, 7] S FAE 4]
A1eFol AT A5/ 5 o 238 5 A

7 A ol B A2aES o S A, Y] B A= 4]
A2 gol AT A2E/1S o T3 5 2, 4] A RAlE )
Apgol AT A5/ 5 o £58 4 2o,

7 A Eelol B ARV S 0 £ S A, Y] B4 A= 4]

ool A E DA F= oAl FAl 8 Aol vt FH o
g omm, s ool ofsf Aol 2ol el FEelE 49,
2 FLF I LIAD T30l FAH A Fan(F, Aol 227k R ¥ A a1y T
ST @A FF Aol 0] YA A D AFIE ARz o] A A E
AT 5 A
LS
2



PCT/KR2021/013589

WO 2022/085991

Aol G A FATEEY B 2 ES T oRA,

Al
=

=

AE3t 4

AN ol T,

&

EA

121, °l

=

AL ot &

22

b

fite]
Tk

—_
fite]

6

orehis

o]
AR

Ao} B 2 A7} A

EAY

o]

Abololl C 3E-AN7F 7) Al = o A F-Al 2} B A 7F 3L

[29]

(comprising, including)

et

Ay
s ol

include)" H/H%5="

A = 7hE WA s o]

==
L

1§

22

B9
m_x m_x
LT
Mo o
B mr
B° go
HE e
a- ok
- ok
oy
% T
T
~ B
= X
do
ojo
o
Ple
o
L
" N
T T
T B
T T
= ol
o L
w2
iy
=)
«©

g = o1 A

&

3

gofol 9

H = o =
TEL &

il

_50

«

il

ol
il
il
i

_50
T

o

Hi
il

=
i



~

WO 2022/085991 PCT/KR2021/013589

T =

AT dhebd, oo s AL A, B, e, 2 R
2R 0 RRE Mol QLA 5 A2 A,
2= o]ﬂ.

"SH-(beneath)", "o} 2l (below)", "S-2(lower)", /& -(above)", "H (upper)" ¢} -
HHAHE Goj7t T W EAE S oA TEE=EAG TE QA T

ol gt o] | & 93l o] & 4= A}, o] &gk el THHE Fof=
54 e = ARE S ER O u:}a}
b 8- sk st 7] 9 gk A2 ol o &
X] ,n-—-‘|>1:]|V I;E}_J_no‘l_a:lni Aq]jf'E;l

. [q—al—/\i "‘6‘]»‘:] LRt "/\]—‘:‘ " EEL— "O]‘EH"

)

=
S x| A st

o
ol
= S =

-

Olt

[31]

r
T o

B o e OH

o b 2
flr o

oF

ot

O‘], EU&Q] Jg__/_‘l\__ .J_‘C

-

:@ Jm ot pZ W ok
o o 2 of o Y
= o

M g

i my

£ 9

Fommf

[32]

[33] 51 2 e A ool whE e Al A Q1 o] A 141 (100,200)F BAI €
AbALE Tt B 1ol TEATE o ol A, o A A1 X](100,200)+= A = 2 HAI(110, 210,

2a B 5 2b F2), A1 RH120), A292H(130), 74(140) 2 A 2= HA (15005

[34] AR Al Eoll A, Al L,2eb2H120)+= H ZHA(150)F AFste] P2 wEd

SATE A4 el =l A, AT AK(120)= &= EAE RSV ol 2 A1
AL, A2 AH(130)= F= SRS EEsh AV ol & A1 d ZF 9}@

[35] LI ol FZ ol A, Al e AR(120) 2k 3] 22 A (150)2] Akl el A )1 -4 (163) 71
MALE A= L1, A2 2130y 2k A = H A (150) 2] ARoell th A PrXH(ISO)ﬂ
AAE = ek whebA, A1dAR120)2F B 2 HA(150)= G AV o=z
AAE, wEhE 4 vk g A2EAK130) 2 A 2 A (150)= =gt
ATH e =2 A=, 0473)%1 = 3hat, of ol Wk AN (140)E, ol & =9, F (s
OJ)OJ_EL_ A= = 9

i e
4y

| I

6] AR el EA, H<14o>% BEME 18R HRY FYI, T
E]E

LG ‘;oﬂﬁ, H(140)~ Aok S Zhs A AR vhEE (1419

(1419 7 A o 2 HE ) = YA =

T(142,143)9}, vl (141 9] ZF A o 22 E 7] 5

H e %%(144 145)3 i?ﬁ‘ ? UTE LI Eoll A, ZN(140)= Al o] 2,
pes)

[37] AR o= W 7 Z%ﬂl(lsm% 7@ Z# o] E(151), ; 2] 71(152) 2
FAME53)E P 5 k. o= of el A tha] A e

[38]

[39] T2a % E2bE B 19 BAE A4 o] 2} A X](100,200) 2 EA] &
YA ot} & 2a0) A ofoll A o) &} A X(100)= AF FHol FH WK, A
ZHA (15009 ol ek el Fa sk wahd A= 2 HAN10E 28



PCT/KR2021/013589

WO 2022/085991

A
i = HTMV%
0 ™ of =
o) oy I e i T oy ° TOWOEK o) o 2 Coxop Y
ol ~ JﬁNLJILEI#UTQOt #ﬂulx L.Edﬂ MMﬁE)D‘IMO.iEyELt
e mﬂ_luﬁﬂ}m T SN . g SIS e e
oH _o_%%muuﬂﬂﬂﬁw ﬁ%%ﬂmﬂﬂnﬂ Hﬂﬂemagﬁaﬂmﬂ?%wm;l%
P R oop M T o gk 4 X ﬁﬂ?%ﬂwﬂﬂﬁa%ﬂmﬁqﬂfi%h% = o ik
Lf 0 ﬂ;l N = 1 =l O# — XL il Lf ~
w_e ol o o)) Et | plo BT ol fn ] R ol O %o mrrc (g " Wl T ol o W — N o M o= o O ol
A CER NS = Xm0 o, o P ﬂﬂ%ié%iiiﬂcm aﬁxﬁwrlﬁ;dﬂu)
o u1%aio%igi%azlﬁﬂ - IR = a2
- EOO@.HE%uxﬂV1%\ fo M gz o o] = @ = TR NP A s
: m%%},%%aﬂgdwx%%gﬁﬁ@%om%%wqﬂﬁmﬂ,%ﬁ%
{] 1%%9;£1%ﬂ T ol e RN« oW LA a7 2T
~ ATL.HEX?JIUTQ‘I‘LI ]HAIMOfJIL ‘UlnﬁoﬁHDD aaﬂIIﬂAll7
z ﬂﬂmﬁL_saaﬂ%é%d“ﬁr%&;wﬂ%ﬂexuTmMmﬂ%_)@l2%3n3%ﬂﬂr
]H,I“.E | "~ o Jun = = U”A\‘I‘IlwA .
dﬂm Eﬂﬂa;ﬂmz:imm%@.H%%ﬂ%&ﬂﬂﬂo.?mo_uEﬂ%%dxnﬁﬂoﬂﬂlﬂm
P ﬁ:l%%Mmﬂhwgﬂﬂ%mo.ﬂwﬂ%@_ﬂlﬂromﬂWWﬁ‘UwQaMO#LﬂMﬁOJﬁﬂLWTwTﬂEM/‘Wﬂ
= = ! s B 0 T oy < R g F ooy ar T wu r oy
2 ﬁOdmﬁ?déﬁuﬂl%%ﬂ%(u & ELX S N S BT E S
—~ .JIEE ‘WAZ‘I‘.X‘I ,OAJXIL E\EJtHﬂOﬂ‘UllATAT.Id_ﬂOt ﬂﬂﬂlﬂ _o_eﬂ‘l
= MW%%%%%%%W?Ddﬂwﬂﬁ%%%ﬂwau%mwmfﬂ%ﬂﬁ,erHTwm_
_LT_II oY = o o X = IIIL A= m,,_nﬂ —_1 — - 1 —
T Eag = T o B Mz%aﬁglﬁXMMnﬁlﬂm?%ﬂaﬁ%od
ol mﬁm)(ﬂ%f BT ﬂﬁg?dmﬂleme Qo X .
oA S o R T P Ny - i N R ]
M Equ%ﬂlmiﬂzlﬂ%@hﬂ%uyymC@ﬂﬁﬂﬁ%>%ﬂ%m
—_— E\lh]( N = . A U 4 _L_ T.I'ﬂAl\l/‘I — oy ﬁ 1\|/ ]
>Afifi¢4¢igiq
E maﬂflﬁﬂmomn%iﬁgu%%%mr.&murmnwdnﬁmmmrﬂgﬂ&wh%ﬂﬂw%%
ﬂﬁ_ﬂgaﬂﬁ - QIAT:nEUﬂﬁﬂaaLtMo iﬂ%ﬂmﬂml_mMﬂi_.Jl,u JKL%HTWHAT
) ﬁlmﬂom&@%%gbﬂ%mﬂﬂ&O}Wm_fﬂzoﬂmmﬂfﬂ;ﬁ;E(ié@ﬁm do oy
<. . = 0 —_ — — o o = = = i~ — .
X - X O,do‘_._&lrm XEX OtﬂDlltnﬂ__o;G X y/OW\LEUTchd‘IO 1XH Lf
. N — o o T% J(I\T ﬂﬁlﬁ]ﬂﬁumc_fo])geo ® — O N
T i dl,ﬂ uf.eu)];aEAE._ =1 TK o N o 22 g O
= 2 X oT g e BTy R LoalasS8ess T iaxy s
= — _ T - ol o T o~ o~ B — = . —
5 gﬁ@%%%ﬂ%%%ﬁ@%&%?%ﬂﬂmmEW%nggnga¢;i
= < X Fo S o ™K T =W T o P == o
N R A e Mﬂﬂﬂﬂwz%ﬁknﬂﬁm%ﬂ@.%uy%g@%
H%wrliﬂ_%wr7oO%ﬂ]ﬂﬁr%ﬁ%w%d%ﬁﬂm%%ﬂwrl%m1&3%
m%mgﬂo_ﬁzaﬂ@%@ mﬁmﬂi%%ﬂﬂwﬁhﬁwwaﬂx%ﬂzeq_
i 2 =
ﬂﬂ.gm_o%%%%%uﬂ%%%m%zU_;_;ZT x
AR R BON R

[40]
[41]



WO 2022/085991 PCT/KR2021/013589

[42]

ZdlolE(15)E HEate] AR A dol &5 E A, A

Zdlol E(151)9] sHtell A ATy A2 A 714 °d7é .
oo Eol M, AldA 715(122)2 7 S0l EASDHY AR dA dol &=

R AGEH FA, A Sl E(15)Y] R A1} 7134(122)01 i <] ]

S5 e 2UA122a)F £33 5 vk Alld Al 715 (122)00 A

Z WA (122a) 9] 3H-oll A 8h= Qo2 A 1F A A2 9] A 1A (121a)9)

%XJ gl 2/ & ¢ Ak A Al Eol A, Alld At 7] 5(122)&

2714 o Eoll A, Al 1At
71%(122)L T8, e e, EFE B R de e R Alxd 5 ok
A} ZE ol E(123)= 2(123a)S X383 4= 1 oy, o] 2 gk Z(123a)9]

& 3}
A 715122)0] 23 2 2" H/EE 5 5 A A ol Bl A,
AR wEE A1GA 715 (122)8 A1 Z o] E(123) Abol o] Ao
a8 AE F deh o2 S, dol A Mol AR wFHE Al1gA

715(122) 7 Al1da Ed o] E(123)9] AA ol Alsg o 2M, 7] A A
Aol Aot &g T IAE o AgE 5 ) L oA Bl A, A1}
Ze ol E(123)0l] &Fr = SR T o E FAAE ¥ AR EA H A
)7 &R o, thero] oA WAV A Y = ERE AdE ¢ 9

A2 2H130) Al &2 FAAEH, A2d=3(112) 3 A7 4 o= Od?é%l
ATH L d Bl A, Al2vkak(130)= A28 A T3, A2vAt 715(132) 2
297} Z g ]E(133)E F3e 5 vk AP ARA3D2 A= 21 A (110)9]
FEEFEARAT AR R0 HEE 5 Ak A o 5ol A,
2R AT e 5 e FAA R, Ao = @ AlE(131a)9]
T AT A7 dlEell A, EAE(131a)0) = 71 A2dA 715 (132) ]
AgtE ) ol g3 AH AT(131)2, d & B9, -4 8= AL oj A wk
= ¢FNE Se o R AlxE g drh A2 715 (132)

= EH O E(SHE BEete] AR Ay ol 5 B A E M, 3
Z ol E(151)] Al A A7l A2 A 131 A7 4o A=
A2EA71E(132)E A S 1E(151)4 AR A Aol BE 2

N_l),

=

)

AR =PD T

L_Emmmb—{mjzoiim
[N}
r&

1(132a)§‘ i?;*%‘ T AT A2E A 715 (132)001 4 = WA (132a) 9] BH7-of
ah= 99 A2 ARA3D ] A2TEAE(131a)0] 7] 9131 F e S/
€ olnh R o 1?— A4, Az 71%(13@3 A EEL adia
I

(@]

™, o] & &t %(133@01] xﬂz%x} 7134(132)01] AstE 4= vk ;h A 2ekA}
(132)3 A2ekAk Ealo] E(133)= 453k 2w 2/ms 859 5 ok

of| A, A2 wEH ARl 71 5(132)3 Al2eAF Z ¢ 0] E(133)9]

AAL AT EHE S 9t o & =5, Ho) A Wo| AR w9
2 715 (132) 3 A2 AL S e o] E(133)9] A A G el AlFg 2 2M, ]

é

E

o 1S N YO po oo Ho wl off YO r¥ o & N off o 1o

é—{mo{nlouulﬂﬁrﬁ

N
[\
2



WO 2022/085991 PCT/KR2021/013589

[43]

[44]

[45]

[46]

BA Dol FEi &8 H WA 2% AUk vl &, Al2vA}

Z 20 E(133)0] LA iz LA T o] o 2vuk(RAIE A 887}

8RR A, o] ol 3} A7 A8 L WHR QAR gl Ay
E(133 = 71 :Eii'ﬂo]E(lSl)ﬂ‘ x47]x4 o7 0375

&
e 1*3,(01]-;: gUd, %k%)% 7Hd 4 9
W ZH A (150)= 20 (140)°) A= 5= At &
0 ZH Ol EASDHE 238 A Y o] & XA E
70(140)<] #{Pg 2 B-3h ) 20(140)3 F L 3k A 3 .
o 5ol A, A Fdll E(15)= oA &3 A N (140)0l A= =+ ATk
PE—OM, 7 Z8 ) EA5D)E gk ukel 2ol A2t 2k (130)¢} & U &
S 7hA o ;cz M ZY ol E(15D) 2 N(140)= TLE TS 7HE =
2Bl A, 1 o) E(151)E A1dA 7] 5(122)0] HE3=
Z(151a) 3 A 22} 7] 5-(132)0] 58k A2 F=(151b)S 23S
oo Bl A, M Zd| o] E(151)3= A sf ol o] Zoﬂﬂt —Zr‘ﬂ?%(lSlC)ﬂr
E7F AR EHE=MEZA51d)S o 238 4= 9l of Eoll A,
(152)7F =N 2 (151¢c)S ol 7 (140)2] W= °ﬂ T8 1 z & ool
BLEE o g Tk A dEell A, 4311(152& T E(151c)°l
] FdlelEA5Del HolA 42 5 Ut A o Eoll A,
E(153)7F E E(151d)S 2o, 71(140)9 LHT ?}E—% a4 ke R
W o] a8t 7h A Q) ' ubES 5= dTrh U o o) A,
E(153)7F HEZ(151d)0) 288 3 74 =7 1E(151)oﬂ dlol A &34

omlé

foox e

}

g
il o}m il

%i&rﬁ—@

iy, 0 e e ¥o 2L 0 I s

o

-
Ar&rﬂﬂu@

im g |m

0
yo m & opilm
o =

4 2 HE

e
iz

| ol A, A 1At 7] 5(122) 3 3 Zdl ol E(151)9] Al 135 & (151a)9]
AAA AL ZE2=Z 6] HAE = ATk A7 o5l A,
A2 3 3 Fd ol E(151) 8] Alolel st A FAl(162)7F WAl E =
o Zoll A, Al1dA Z 2l o] E(123)92} 31 Z2 o] E(151) 2] Abol el 4
FA(163)7F A AE 5= ot wheb A, Al1d2k120)= 7 S ol E0151) 2
o7 AAxehd 5 9
o S| A, A2 A 71 5(132)3 A Zd o] E(151)9] A23FE(151b)9]
AR AD 7EAA 7)o HAE = Uk A ol Eoll A,
3D A Fd el EASD) S Abolell sHt A FA(172)7F WA E 5
U A7 ol Eoll A, Al2eb Al Zel o] E(133)9} 3 Z2 o] E(151)8] Abolel thA
Z(180)7F 7N XH%] T vk whebA, A2vk2k(130)= 31 Edl o] E(151)0l
Z|Hor Add 9

T 2bol] A E o] 2k A 2](200)F A sk}, o] 2} 4%1(200): A= ZHA(220),
2= 229 A (220)9F ©2H120,130) A}l o] & & % S S /ﬂ of| 9]
oz} AA](100)8} & 2 & et A 29 ](210)9} Zﬂl%X}(lzo)

PRl 30 2 >

e O 0

o

1S -
-lEr

N
)

o 12
iz

=

[\
™,
m9 r_>i

PL 0 2

]
H
_
-1



WO 2022/085991 PCT/KR2021/013589

[47]
[48]

[49]

[50]

[51]

Abeloli= Al = f2llaye] HAE 5= Aa, A= 2 YA (210)<F A2e2H(130)
Abololl = A2 = §(212a)°] JHAE = Aok =, A1 = H2lla)S A=
ZHA(210)2] o2 REH A1z} 7] 5(122)9] shehE Faho] AdE o,
;q]lu}x} 7]?(122)01] Z] 7] A oa zqf\ IEi= _9_7<4 = /\ 01 '5156&, ;q]zxd;ll
H(212a)2 A= 2 €A (21009 P27 H A2dat 7]5(132)9] st
%3}04 A= o, A2wkat 715(132)00 A7 A o= HE e §5E 7 Tk
o=, xﬂﬂd% %(211@ xﬂ%&%xﬂ(zlo)ﬂ A17% %-&(211)75‘

S
S

A9 Sl a1, AL A8 A e A 25
Istan, HE Al A Ae VA A B, T, T B, 4R
WA R 157 Sl A AEE sl 4 gk ma A A Ko R

!

A2A = w(212a)2 A= 2HA (21009 A2A=3212) F A28 EHo
[e] T

2

SREA G A2FAR ARl AL, Eiz A2FA Yol H a5 HE ] A<
% QITh o714, A2FA o] A A e A2A TR A A B, B
. e

Ao QAL gz, dFEu g U, A 32 e, e §
el
-

 shbd o= ol

5 3a E 5 3be & E o Aol mpE of| Al A o] X} A X](100)F | Al A
F= ©2H130) B A A = oA FA80)F A g AN R H i sol T
ol el gk -2 of| Al 4 o] 2} A A](200)0 &= & A st A Y FASHA A -8E o ATt

% 3a 3 & 3boll =AIE vpe} hol, A Ed o] E(151) ¢k = wAk(130) 9]
Abololl k= th F-A(180)7F A E = Atk DI ol Eoll A, Tt A (180)+=
N Zd ol E15D)9 F= @AH130)2] Alolel] AlAlE =AA EA8) e, EAA
FAA8D, A E& Ol E15D) R &= ©2H130)2] Akolell AR d A
FA183)E EET 4= ). i ol Eol A, =44 FA18)= Z8 W <}

A4 A E TIS 5 Ak,

3L of| Eof| A, &2 ™ = PPS(polyphenylene sulfide), PA(polyacetylene),
PPV (polyphenylene vinylene), PPY(polypyrrole), PANI(polyaniline),
PT(polythiophene) =+= PEDOT (poly3,4-ctylenedioxythiophene)e 3 33+ 5= ¢l T},

A 5ol A, =4 & 31# 7, S B gAY REE X3S
T AT A ol Fell M, EAA A (8] A7) A tHER 1kQ WA T EF
1000MQ == St} A7 ] ol M, Eelm AA7F A S 7 A, = AA
ez Aehd 5 vk A3 ol Sl A, ol 1A defrh 24kd A

Eﬂ@ﬂmawbiﬁéfﬁ

LI oSl A, A ¥ X11(183)5 YW E £, Eelv=
PC(polycarbonate), PPS(polyphenylene sulfide), PSF(polysulfone),
PES(polyethersulfone), PAI(polyamide imide) *=+= PI(polyimide) & 32 3F3t 5= A T},
A o Sl A, AR FA(183)9] HE L5 =14 FA(181)2 e



WO 2022/085991 PCT/KR2021/013589

[52]

[53]

[54]

[55]

[56]

[57]

[58]

SR =& g 120°C WA gk 300°CY 5 et A o ol A, A A
FA(183)= T Y EFEE 5 A

AR o Fll A, - FAA8N)7EAFE T ol of&l WA FAdw oL, o] %
SAA FAMSHE AARAA AAAd FA(183)7F Al &l o8l A E
ATk L3 o ol M, A A (180)= o] F A W2 o2 dAE 5= Qi)

ol &} grol slo], = td FAI(180)l o] &l &= TxH(130)<} 7Y
ZeolE1S)7F AV A o® Add o2, I S o] E(151) E ZN(140)
FFo R gidE = ) wpeA, FJE o] L& Egsli= Al Ao o5
H(140)2] WSl (ol & B9, Bl F ST aLiAD Fa)ol FAd = A o,
140y Wl gk 2] ddo] WA e & gk w ek, &= oA
FA180)7F A & & AV AFS 7HH o EZN, &= ©AH120)7F F = 9]
71140y SEhevhar )5, 4= oA FA180)7F dE AFE T2 £H]S
HT)h, A o Bl A, &= @x(120)7F =2 7140yl vEE A9 k= A
TA(180)7F A A1(100)9] A AA & F2 A8 Al A, A*](100)¢] L3} A&
WA s = Qlr

5k EHA FAASHE Y 257U A o ® & dAA FA(183)7F
Ao B, EAA A7 o &5 Aol o8] ¥ ¥ A &4 E A
gtk g2 AWk, £31(152)F A ZElol EsDe] A E151c)°
A 5, F21(152)8 A Sl EASD &4 = =, ol T A sk
2|
w}

i~

H
S A4 BA83)7F Abdate] A A8 A H A R e
ehA, LﬁﬂiEuss)sﬂr F= E2H(130) 2] Abololl HA| &2 1(152)2] &3
FAF WASHE Qo) 3 FF oA P A80)7F EH A WP H A sk,
A ol Sl A, EXW, FAA8= A FH I ESD, EA 715(132) R At
EdlolE133)0 HET F Ak LF d B A, =AA FA18DE=
EWA(1322)0 5T T Aok G ol Eol A, =414 FAA8H= A
7E2=A 17Dl B A E3 5 Tk A el Bl A, A AN (183)3= A
SlelEs), A4 FAA8D B & Fdl el =330l A5 5 3l

A 5ol A, A Edlol E(15)= Aol AAdE Allas(154a)s o] 3
g 1AL, =R FAA8) = AlLF(154a)l 2= AllE71(181a)E Tl
¥ 38135 2= 9)

A Oﬂ‘éow, A El ol E(151)= Al1 83 (154a)2] 950 = Ao
A4 H A28-3(154b)2 v E3e = a1, E A A (181)F Al2.83(154b)0l)
A3 Y= AR2E7I(181b)E vl 28T = don, A F zH(183)L
L2 (154by0ll A == A1=E71(1830)F U £ = vk U ol &0l A,
é FA(181) 4] A2&71(181b)eF A A H-A(183)2] Al1=71(183a)7}F
P HET A ol A FA o H Zd o] E(151)9] A28 & (154b)ell A% 4=

é
[\)

AR o Eoll A, 7] Zw o] E(151)3= A1 L3 (154a) 7} A28 (154b) 2] Alo] ol



WO 2022/085991 PCT/KR2021/013589

[59]

[60]

[61]
[62]

[63]

[64]

[65]

A

rtd

1 A1E71(15505 t] £33 = i, E-A A= H
E(150)9 A1E7](155a)0) 235 = A& (181c)S v £33 5= 9
Sol A, w4 A8 E 4Ee] U E A28 E(1810E O £ 5
Przﬂ(183)t A2.8-5(181d)ol A== A2E7]1(183b) 5 U 25T
oA, dAA A (183)= ol FAH xﬂ3£7](183c)-§— =
T e 111, A3E7](183¢) = WA} Ze) o] E(133)9] £ o) =3t 5

o3

=Zglo

é_f

it
0 !
™

yo Rl T Z
2

o T
_{E oL
é

-

30 M o e rUL [ gt
i

ZdlolE15D)0) A1,298(154a,154b) D A 1= 7](1552)7}

A A (181)0l) A 1,25 7](181a,181b) 2 A1.2-2(181¢)°]
A AA A 183)0l A1E71(183a)7F Al 3-8 © &M, 01%ﬂ o]-&
bAoA Z0(140)0] HFE L] ol o] Y ¥ A eFar gk H(140)2] W
o] YRZ FEH X A Hrf w3 A A (181)e] AH o

F(181dyo] A&+ a1, AAA FA)(183)2] sl A2E7](183b) 7+

o] A3z A% o2 EAA RANSDHS AAA BAl(183)e] AF 7k

A
o] gkAtE 4= Q)

A 5ol A, A —%i’ﬂ ol E(151)= kol A A2E7](1550)F o ¥3at
SHE A A FA(172)3= Rlel F498 517205 U 29 4 AT
,%‘ Z g ol E(151)9] A2%E7](155b)°) 3HE A HA)(172)9] L5 (1722)°]
gE)o], M Zao] E(151)<} 3HE Al A (172)Q] A5+ A o]
o]

2 2 0 op 2 X
by M ol o
T Y 1)

b
o ol

JE

Yda, 5 4b B & 4o B o] A A oo whE A A o] 2} A A (100)F
= : =, A %UJ_ED 7<1U4

o
g
U
o
o
° o
_VE
. b
o<
uy
=

F

2.*:
c
o0
9

& LAY AFSHA A8 ? A

% 4a, 5 4b F 52 4ol S2ATE vpo} %01, F= A FA(180)= =4
A(181)2] F-okoll HAH T=EE(182)8 t] ¥3+e &= v} ©Al 7] 5(132)9]
179 Txﬂ(lgl)/] B82S HEH 5 or, #EE(182) W51

AR A Eoll A, A FA(183)+= aFE = G5l | A4=71(183d)E
ol e 5 QlTh AldE 7] (183d)3 A A4 A (183)] A3EI(183e)(F, AR
=dhEFH LHZ Weko 2 559 dHd 5 vk ol g AAA A1 (183) 9]
Al4E71(183d)+= @At Z# 0] E(133)9] st el WA (1] A )l
Ajtg o B A, @2t E# o] E(133)¢} A A FAN(183)] &1t 37 o]

WA B E ko)

o d]%"ﬂ*i =R A8 FAE A12F(181c)S e AH2 gl
%’H%%‘ Tk A1 (181c)9 HSoll Al1E7]181a)7F FAE 5= oL
A122(181c)2] 2ol A2 7](181b)7F HAIE 5= At} A [ Sofl A, dHA

rl



1

[e)
(@)

)

13

&
LA

PCT/KR2021/013589

71(181b)2] <]

,154b) 2 A 1&7](155a)°]

=

1295 (154a

11

A A8l A2

(1512l A

E

T
T .

t| o]

gl ol E(151) Aol A &= o A (180)2] 3

=

AL

=

2, 7 %

°

]

A(183)<] A 1% 71(183a)

o FA(180)7F 74

g

T

WO 2022/085991
H

[66]

—

s} ol
149

)

75
54

g

b

74 910l A

B o

wr o

o o
o o

cER2

1

ko)
-

T

A 7F 75

Al
=



12
WO 2022/085991 PCT/KR2021/013589

o
-
oL
)

[ 1] A= Z2HGA;
71 A= 2GATE 8= Ao
F7) Aol ol Ao} AV A= 2HAE H et F Ed ol E;
71 A= 2 A QAN YY) A S ol EE #ESte] =EH vl
L
71 7 Ed ol E S} 4] w@hate] Alolo fAlE thd FAE E3stE,
71 A A= A7) 7 Eel ol Eet Adr] @xbe] Aloldl] A Al H EHA
HA 2}, g7 =R AL AT S0l B E A7) @habe] Afol e
AR AAA FAS E3H8HE, o] 2k A A

%473 2] Al 1 8ol lof A,
B7] A A= Eev el B e & xgety], V] e

PPS(polyphenylene sulfide), PA(polyacetylene), PPV (polyphenylene
vinylene), PPY(polypyrrole), PANI(polyaniline), PT(polythiophene) 5=+
PEDOT(poly3,4-etylenedioxythiophene)e - §stal, 7] A4 He &=
FhEEE BAA R B BAYRFHEE E8ekE, o] Ak A A
47831 Al 1ol glofA,
271 =R A AV A 1kQ WA 1000MQSI, o) 2F H A
drE4 A1l g om
A7 AAA FA = E2HE E39eHE, A7) 8™ = PC(polycarbonate),
PPS(polyphenylene sulfide), PSF(polysulfone), PES(polyethersulfone),
PAI(polyamide imide) *£+= Pl(polyimide)& 3 &3}, o] 2} 1 A].
4785 Al 1ol glofA,
71 A Aol W 2523 120°C WA 300°CST, o] 2k A A
el A1l slolA,
371 T&X}L 7 A= 2HACd AV og AdE A v A
| 7

FUCIEE Eshz @Al V3, 7] wAl Vel A E AL 4] Al
Yol E Aol AAA H = @A F ol B Egtehy], 4] A A=
Al

A ZECIE, 7] @x 7F R 37 dA ol Bl H 56t
4

812 7] Al 6 gl Aol A,

[ 8] Al 6 gl Aol A,
%‘71 T&X} l G717 Sl ol E o] Abolel] HAlE Al TS Y
0]

b2el &3z, ol 2 AA.

|
-.OL
ol
S
_‘rﬂ
o
N o
M
e
oX
iz
>
i
o ©
X
>,
i
NS

4% 9] Al 1 3l 9}01*1,



13

PCT/KR2021/013589

WO 2022/085991

o 3101,

&

A1

4 10]

Q_—rL

&

[7(

o 3101,

&

A1

@ 11]

Q_—rL

&

[7(

A1s71E Y

7] A EellolEL=

)

AO

o 3101,

&

A1

@12

Q_—rL

&

[7(



1/4

WO 2022/085991 PCT/KR2021/013589

100,200

145——
/1 43
-—144
142
140
141 /
/
Y
X
[5=2a]
120 150 130 =

1233 122 122a 132a 132 1334
23 152 133

111a 111 ? 113 10 112 112a




2/4

WO 2022/085991
[52b]
200
120 150 130
1033 122 1222 152 1322 132 1335

163 180
16— 171
162—" 172
211a —| | —212a
1] | 212

~140
145— 144
H n
| i
141 2\1 3 o
z
L X
|
[ - 3 a]

130

133 192 /

172

131

PCT/KR2021/013589



3/4

WO 2022/085991 PCT/KR2021/013589

[5=3b]
130
\ 133 132 133a 1324 183
) ) 183c
{ 180
183 j 181
181 NN 183a
151 " 181b
171 NN
151p—— 1724
172“’\)
131a— 1
1~ S S |
181 155a / 154b
z %4548 %1816 > 155b
LX
[5=4a]
180
183¢ 182 183d //
181
183

183d



4/4

WO 2022/085991

[524b]
181 180
— 2
(s ~183¢
1 83d_ﬂﬂ] . @'@1 83d
S Z
[5=4c]
1?1 182‘|b 18}3a 180
/ \‘\ 1 \
Y
18‘Iavf\. L—1 181c

PCT/KR2021/013589



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2021/013589

A. CLASSIFICATION OF SUBJECT MATTER
HO01M 50/572(2021.01)i; HO1IM 50/172(2021.01)i; HO1M 50/183(2021.01)i; HOIM 50/15(2021.01)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)

HO1M 50/572(2021.01); HOIM 10/052(2010.01); HOIM 2/02(2006.01); HO1M 2/04(2006.01); HO1M 2/06(2006.01);
HO1M 2/08(2006.01); HO1IM 2/26(2006.01); HO1IM 50/10(2021.01); HOIM 50/531(2021.01)

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

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

eKOMPASS (KIPO internal) & keywords: o]z} ﬁx](secondary battery), A F-A) (electrification member), =214 H-A)
(conductive member), HeA A FA) (insulating member)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2017-0000442 A (SAMSUNG SDI CO., LTD.) 03 January 2017 (2017-01-03)
X See paragraphs [0015], [0019], [0026]-[0029], [0031]-[0034] and [0036]; and figures 2 and 1-8
4.

Y 9-12

KR 10-2011-0137005 A (SB LIMOTIVE CO., LTD.) 22 December 2011 (2011-12-22)
Y See paragraphs [0044]-[0045]; claim 1; and figure 3. 9-12

KR 10-2015-0144600 A (SAMSUNG SDI CO., LTD.) 28 December 2015 (2015-12-28)
A See entire document. 1-12

US 2014-0178744 A1 (BYD COMPANY LIMITED et al.) 26 June 2014 (2014-06-26)
A See entire document. 1-12

KR 10-2014-0078812 A (LG CHEM, LTD.) 26 June 2014 (2014-06-26)
A See entire document. 1-12

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>» document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
23 December 2021 03 January 2022
Name and mailing address of the [SA/KR Authorized officer

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

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2021/013589
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2017-0000442 A 03 January 2017 us 10062894 B2 28 August 2018
uUs 2016-0380246 Al 29 December 2016
KR 10-2011-0137005 A 22 December 2011 KR 10-1126809 Bl 23 March 2012
us 2011-0311863 Al 22 December 2011
uUs 8828596 B2 09 September 2014
KR 10-2015-0144600 A 28 December 2015 CN 105304853 A 03 February 2016
CN 105304853 B 14 April 2020
EP 2058160 Al 23 December 2015
EP 2958160 Bl 01 May 2019
KR 10-2251329 Bl 12 May 2021
us 2015-0364731 Al 17 December 2015
us 9680136 B2 13 June 2017
uUs 2014-0178744 Al 26 June 2014 CN 103165844 A 19 June 2013
CN 103165844 B 01 June 2016
CN 103165851 A 19 June 2013
CN 103165851 B 27 April 2016
EP 2752921 Al 09 July 2014
EP 2752921 A4 04 March 2015
EP 2752921 Bl 02 October 2019
WO 2013-029483 Al 07 March 2013
WO 2013-029484 Al 07 March 2013
KR 10-2014-0078812 A 26 June 2014 KR 10-1544703 Bl 17 August 2015

Form PCT/ISA/210 (patent family annex) (July 2019)



= A & AR AL A e S
PCT/KR2021/013589

A, 2Ho §IE 7 EFG A S EFAPC)
HO1M 50/572(2021.01)i; HOIM 50/172(2021.01)i; HOIM 50/183(2021.01)i; HO1M 50/15(2021.01)i

B.  ZAHE EoF

H

ZAHE H AT AEA S EHE 7 A)

HO1M 50/572(2021.01); HO1IM 10/052(2010.01); HO1M 2/02(2006.01); HO1M 2/04(2006.01); HO1M 2/06(2006.01);
HO1M 2/08(2006.01); HO1M 2/26(2006.01); HO1M 50/10(2021.01); HOIM 50/531(2021.01)

EAbE 7] g obel Hohn Hadd ol e |
g s S A8k E B gk g ) A8 Alqk e i ALE H TR kel Y] A = IPC
AEESAG AT D QRN A BT 2ALE H 2 EH 2] 7] A IPC
= A=A o] 8- Ak bl ol B o] S(E| o] B o] o] W B Al Aef (e el A5y

eKOMPASS( E3 4 U5 2 A4 /\E“) & 719 =.:0] 2} A A (secondary battery), T4 F- A (electrification member), =714
F- A (conductive member), £ Xq A2l BA) (insulating member)

C. #4873

J}e L] * S 4 = G s A el 71A ol e

KR 10-2017-0000442 A (A4 ol 22t ofo] F=4] 3] A1) 2017.01.03

X w2} [0015], [0019], [0026]-[0029], [0031]-[0034], [0036]; =W 2, 4 F2. 1-8

912

KR 10-2011-0137005 A (el Z=1] €] B E] B =2 3] A1) 2011.12.22

v 2 [0044]-[0045]; 79 1; = 3 G 9-12
KR 10-2015-0144600 A (4 FAd o) ~T] ofo] F=24] 3] /\}) 2015.12.28

A AA EH bz 1-12
US 2014-0178744 A1 (BYD COMPANY LIMITED -5°) 2014.06.26

A AA EH bz 1-12
KR 10-2014-0078812 A (21 3] A} 4% 3} 3} 2014.06.26

A A xﬂ 64 7<1- 1-12

[ 571 &adel cAs)el 7115 o) lerivh, WS 55 el B3k EA B RIS

*ed wale 51

A" 58] o] %i T FAZU B g4 Foll FAE B0 207 45
e X ghov] o] 727k 5 ek o] 22 o] s3tr] ¢l3 <l

D A el il

B SAsddun X7 S0 pElo] P . AY Al o HE wge)
o] Fef FIlE A& NEA T AR A o] gl A o B},

L -AE T 9 et o o N R
el Er e s Y? B3 deo] 9l w3 s T &l o] st o] °] =53y
eard zghel 492 0 o] Aol A Ay A4S A rE g

1 w51 m .o 2] HA) - 7o 2 K
0" TN, AL, WA B TR SRS AT e Sl £ g Rl s s e
P e o) o] FAHY O FAENY olgle] FH e & TALHSSATA Ko LA
wAH AL A SEY TAH AL E LA E
20213124239 (23.12.2021) 2022301403 (03.01.2022)

ISA/KR®] B3 2 -3 52 A AL

= 535

(35208) A B G A AT FALZ 189, 4F (EALE, E A4

A Ah
N~ W5 +82-42-481-8578 A3} 5 +82-42-481-3325

A& PCTASA210 (- H A £-4]) (2019 79)



G A ZAFR AL A
HE&EH B AFR

TAZLHE

PCT/KR2021/013589
jjjg]fjg;é%"” A 2719 N EE LY 2719

KR 10-2017-0000442 A 2017/01/03 US 10062894 B2 2018/08/28
US 2016-0380246 A1l 2016/12/29

KR 10-2011-0137005 A 2011/12/22 KR 10-1126809 B1 2012/03/23
US 2011-0311863 Al 2011/12/22

US 8828596 B2 2014/09/09

KR 10-2015-0144600 A 2015/12/28 CN 105304853 A 2016/02/03
CN 105304853 B 2020/04/14

EP 2958160 Al 2015/12/23

EP 2958160 B1 2019/05/01

KR 10-2251329 B1 2021/05/12

US 2015-0364731 A1l 2015/12/17

US 9680136 B2 2017/06/13

US 2014-0178744 A1l 2014/06/26 CN 103165844 A 2013/06/19
CN 103165844 B 2016/06/01

CN 103165851 A 2013/06/19

CN 103165851 B 2016/04/27

EP 2752021 Al 2014/07/09

EP 2752921 A4 2015/03/04

EP 2752921 B1 2019/10/02

WO 2013-029483 A1l 2013/03/07

WO 2013-029484 A1l 2013/03/07

KR 10-2014-0078812 A 2014/06/26 KR 10-1544703 B1 2015/08/17

A& PCTASA210 (5531 F=718-2) (201941 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 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

