wo 20187105807 A1 | 0K 000 0

12) EF P HZ 3o FHE gAE=LE
19) A A A 2 A) 2+ @ 7) 7 <
ZA AR é L A A T A 1 IWIIIII Il IHIIIIIIIIIIIIIIIIIIIIII ]
,;9/? 10) A F AN

@3 A 3N —
W6 142 WO 2018/105807 A1l
2018 4 6 ¥ 14 & (14.06.2018) wipO I PCT
(51) ZAE3]EF: AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
HOIM 4/139 (2010.01) HOIM 4/13 (2010.01) CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
HOIM 4/04 (2006.01) HOIM 10/052 (2010.01) EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
HOIM 4/66 (2006.01) ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KW, KZ, LA,
Jp— LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
(21 FAELHs: PCT/KR2017/000415 MW. MX. MY. M7 NA. NG, NI NO. NZ, OM. PA. PE.
(22) FAELY 2017 1€ 12 ¥ (12.01.2017) PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
. SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT
(25) Eddel: it TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
v A . 5
(26) FALel: BN () AGF (Am ) LA} P D, AT RE B o
(30) THAARH: W dele] BEE 9)5ke): ARIPO (BW, GH, GM, KE,
10-2016-0164544 2016 3 12 9 5 & (05.12.2016) KR LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ, UG, ZM,
> ZW), -2k Aol (AM, AZ, BY, KG, KZ, RU, TJ, TM), -+
(71) Y42 YA 23 (POSCO) [KR/KR]; 37859 =
AAne waA u? Saele 6261 (1EE # (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

Gyeongsangbuk-do (KR). Aets el EgiA 3
T (RESEARCH INSTITUTE OF INDUSTRIAL
SCIENCE & TECHNOLOGY) [KR/KR]; 37673 73 =
%= ¥ A W7 F R 67, Gyeongsangbuk-do (KR).

(72) 27 x}: FA-E (NAM, Sang Cheol); 02587 A&A] Fof 3 70:

B AAMRE 471, 101F 160235, Seoul (KR). HYY =22 8304 of 37 (3¢ #21%(3))
(KIM, Young Sang); 21986 91 HA| A7 $EE31=2

2874 28, 102% 17043, Incheon (KR). %JA%‘ (KIM,

Do Hyeong); 37660 7335 %= L 3FA] F+- 3] of & 520,

106 2023, Gyeongsangbuk-do (KR). 7 Z % (KIM, Jin

Hong); 37673 73745 = £ A] G- AT & 155, 7 303

3., Gyeongsangbuk-do (KR).

(74) ] 2: #7532 (YOU ME PATENT AND LAW
FIRM); 06134 4] 2] 77 E 3l gF % 115, Seoul (KR).

81 AT EES TAZ = 8 Ve BE R =
) A8 9 R3S 9)819): AE, AG, AL, AM, AO, AT,

(54) Title: METHOD FOR MANUFACTURING ANODE FOR LITHIUM SECONDARY BATTERY, ANODE FOR LITHIUM
SECONDARY BATTERY MANUFACTURED BY USING SAME METHOD AND LITHIUM SECONDARY BATTERY COM-
PRISING SAME ANODE

G4 e BA: elF oAAAE &= Ax W, olF AMgstd Axd HF oAHdAL FFH 9
£ Zgete gF o)Ak A
(= 1] (57) Abstract: The present specification relates to a method for manufactur-

ing an anode for a lithium secondary battery, comprising the steps of: form-
ing an anode active material layer by coating an anode active material on a
current collector; and coating a protective film on the anode active material
layer, wherein the step of coating the protective film uses a thermal deposi-

I ti
101 Process.
metal p

= Li halide
film

>
N
5
K=
o
i
ot

i
!J

Liq. electrolyte




10

15

20

25

30

WO 2018/105807 PCT/KR2017/000415

™
2F olAAAE &5 Ax Y, o)& AMgstd Axd Hdu

[71=E°F]

B gANE dF olAAAE 39 Ax WY, olF A&ty
Azxg gdF )AAAE &5 R olE EFstE HF olAHAAd B
Rolt},

(47 71%]

AT FoE Az 717 2 A7) AEAe PEE dde= dF
o|AAA| 7t FE wth, {7 AHAL A}%ﬂoﬂ ute} 7]E 9 °L7‘al
FENG AL AAHT 2u) o] F2 Wd HAdS vERY
B9 E Jebd § g7 wWiEold.

A7) AsA Fol gAHE dF oJAAANE AHs
23 oux AT Z0E "Wz . o2 93 YFL o
o] A &5 Qlot.

gaA F5A &%Fo] ~370mAh/gQl Aol HlF E A &FS o
~3,860mAh/g=, 10Wlel] 7l7k& o]& &€ 7bd + Qivh. =3 B

oo N4
rok
mlo
4y
2
o

SIS TS 39 FAZ 4 50 WA 60 welL, AF SIAE
s 39 FA7 o 5 A 20molth. WA EE SN2
EYSE AS AF o) AAAY 23S /308 gAY & AT

23U JES LR AHRstE A9 1) P=gtolE(dendrite) 7}
AT, 2) Hl= 2 E(dead Li)o] 23D, 3) ¥ Past=
Aol A,



PCT/KR2017/000415

WO 2018/105807

me

neS
3

L
o

A1

}

°
pod

o] Al

[71=4 A

1

[

i

)
o
;OU
&

T

)

—_
file]

olJ

mK

}

]
«

oM A=

g

o] A

S

T

b= 714 3A

°

b

°

Rk

1

-

#54

s olshe +

5

otehe] F)AZHE B

712 GAZ A
Abol| Al § &

10

—_
o

ol
ar

B

o
o
Ho

0

No

il

A

—_
o

aO

10 nm WA ¢F 500mme] FA=

1o ot
L |

o
=

W
)

P
"o

)

—t—
"o
I
"

Nfo

20

—_
o

b
N

W
o

T

~

0

A

0

—_
o

R

[}

FAHH, 471 Al BESH 47] A2 BE Afold

2452 Al REE o]&31y

3

I}

A2 REEZ o] &

0

-

0

M

30



10

15

20

25

30

0 2018/105807 PCT/KR2017/000415

4
>
>
2
=2
=)
ri
)
o
o
_);]_L
R
N,
ofo
oo
Y
rlo
[-'N
)
o
o
i)
tlo
o,
ofo
ol
£

©,
(b3
>
2
2
=2
il
AC)
usi|
o
)
r>~l
D)
uly
ol
4
dlo
4
do - :
A
o
N
ol
oy
g

Az=st AAldd oJstH Bawo] FdsHA FHH= 2F
oz A S5 Ax WHE AT F Jon, o|ZRH Axd HE
ol A & == Z BF olAAA= BF J=golE FAHE AAIstn
Axe FHd o] FUE F Yot
(=9 st 4]

12 & did g gF olxAdAE 59 JMFH °dd
o] m| =] o]t}

L 2e 2 2% gF olAAAE 59 Az Wi uE
i I T R P Il A

T 32 AAd 19 F 2~2EF(Full stripping) HXE Z3}

AAld 2 oH oo 2 AR FA/FA Hrt

flo

T 4 YA = 10

T 11 WA = 132 AAjo 2 vlude] wE ESCA ¥
T 23U (depth profile) A 1z Zo|t}.
(B o] HAAE St A9 dH)

o3, ARY UL FEsto] B @ AA S FAA

dRetd oo 2. o, £ 71AE A oA, o A"
71 F& 740 tg A, 2 714 .X & B st7] Hsto

e} g $el $Y EE AR A L2
HAE FUS BE REE BES 9. £8, EHdA i 7
T4 27 2 A 499 B2 A9 dodz Yehyglen



PCT/KR2017/000415

stof A8

)

F71

°

il

k4

A e

}

0]
i

Al A1 Bl
EdoAM o7 F

=]

SERIEN e

S

=l

71 A7}

3}

WO 2018/105807
L

v > W G i
moa o T s ® OE g x =
° il O B TR - B S D <.
- I my - |mr X J.I v ‘Be —~ Lt t ﬂ_ﬁ
° T OB W T o oE e T e
I oF Y o e a5 I ,ém y X0 ‘M%u ]ﬂul -
—_— —; ¥ 0 )
a_.im.mqvim.% W o_eatz mo Eﬁ i
Tr L T mE MR W - >
o = Wy Mk BB ° = <k w ol oy G m_m T ujn
w W Mo ™ N Tl ol = o RoAr 2 in © o
¥ oge o B R G Wa m,_. - w " o M_e vl o R -
- . 0
! Twaba® o g Tw T %M i%
g _— - o)
3o T Iy ....J ° B = o oln iy _Ao T oF — ol -
o oo R m:wfm o ,zﬂl_ & op & W R T R o m—m =K AR po ﬂ%
T A R N O
YER ST eRE e _ 9w R X
T - S G I ST - N T
) _m W w' ®ER IS T YL sw 24
I .o ® T 3 o}/ =
Fr o Eidwgee® pRofrw . oF wl
ulw»&ﬂrmbo?ﬂ%.ﬂi zu%ﬁ.ioﬂuﬂ,wu;.c; moT
= = - =K B B -
NWM%WAT%W@EM ux,%zE%qLATLtﬂ g
% -_ . oy a_w 1 “ Ol T ol :#ﬁ %o T oL w“_ T 3 =
ERI 3 i = B RO op B T 53 nhy
X i X ol S oz xR T
T = e - KW 0 o N 8 I I i —
@ B @ﬂﬂo_ﬁ o R N
B T o " ™ o o1 T Ko ro< o 1 A iy
o o T oWy m oW o DU op =W Y o 5
o = = & aQ

30



PCT/KR2017/000415

WO 2018/105807

®

3 2~
UEd

22 o] E(PET)

EEI—

2ol & A H 2

=
=

o=
=

to, & dz wpde

)

s

5

—

ol A9 W
o] 845°CE W|aH ytol,

-]
N I S =

—

O

{F
o
Ton
o

R

_Zﬁl
Njo

i
Ho

Q

=N

10

BE9o ok 10 nm WA ¢k 500nme] FAZ

i+

B

_Z.—_l
KE
KA

—_

I

j
! _O
K
i
oy

hin

ojn

o|
ar

—_—
o

-

Nlo

No

o
4
e

Zgo] obd FHjoA H

g]
ba

L=
S
S

}od, LisN, LiOH, Li0, Li,C0s

O =
& ©°

s

+ 253

s

0

N

25

5ol A

ol
=X

RMIEETICE IR EBIREE

Z X

& 2F oAt

£ 32 A9

%

2

Fell M=

o]f;



9e 33

q

%

PCT/KR2017/000415

AA o 9

4

al
=

o P

WO 2018/105807

o
__OU
I

o
_z_o
"

o

Aeigedold 3 HAEZe ool

= (dgololg= Aol d 3hdt

J o]

S
ax,

1

)
o

[6)

—

7

A2}

—_
fie)

i

{+
o
;OU
23]
™
i

—_
o

Nr

)
o
=)

gujded

3
=

A B3 A A=A Agold

S

AgRz, Hogdagez,
gEF oo dd,

PuldER o=, 2858 ZndFRalolxs,
=

k|
=2

2
2l el

k2

=2
R

°

g,

[e]

$

]

o1A, FshistE opy)

o)
PR

5

A

uldy e, 9

=

o} o]of A

)|

olZd e elHE AE-A-Fedd W, o FA 4], 1Y

T4 5

L
=

2
=

il

4qr

ZE A =4 59

a -
F 9)\1, T3t

B

A+

o
=

Do

[e)
T

A
f=

4r
Mo
U
i)

L)

N-rgd S

L Y
|

A7) &ulz

et

R HIHE & Sl ZFsto]

1712 3

[

ar
=2

b ame A

-

A A A

T

do

ol
Hlo

30



10

15

20

25

30

WO 2018/105807 PCT/KR2017/000415

EE o5 23 o9 ThETol AgE & glov,
Y Y/F 2 BA 23 FelF, FellYW/ BT B/ FeI L
3% ey, Telzegd/Ed/Se 128 33 2elY 59 2L

FOE, AtE Lit, Nat, Kt&} 22 422 34 ol ExE ol&9
Zgo 7 o]Foj o]&& ¥¢sla B-E PF6-, BF4-, Cl-, Br-, I-, Cl04-,
AsF6-, CH3C02-, CF3503-, N(CF3502)2-, C(CF2502)3-¢} Z& Sol2 T
ol XFOoE o]FoX o2& IFete Yol ZTRIA FHRY O] E(PC),
olgdl FtR o] E(EC), tlolE 7R o] E(DEC), tlHE7tR o] E(DMC),
Hz 23718 do]E(DPC), Hu|E A FZALol =, ol EVEL | U SA| o &,
o EAlo g, HEZ sl =253, N-HE-2-

HEZYENP), A ErlE 7B o] E(EMC), Zr-REZHE(y-REZHZE)
TE o]l5e EFEZR olFoAX f7] &rjo &3k A Aol o,
olo AFHE AL olyr},

[Hge] AAE 93 ]

olgtell M= wlnld 1 3 AAJe) 1 A 85 T & EHo w
.]

20 um T8 7 RAAAE 7#ez AHEET. 1.7 g9
2] & (Honzo metal, Japan)& E8|E 4l 2 E (Molybdenum boat)oll FUs 5,
AE 4 FAYS ol &35t 78 JAA Aol 10 um AL 2AES 5 em x
5cm HHoZ FU3A F&3 .

E X 107 torr o8Z FAAATL, T3} A FHE 6
WAl 8 x 10° torrol A AastAct. JFY 2 £55 3 nn/secE
dAeA AN, gF 4y deE Fhe
ARG, A7) FHL FELAE(dew point)7} -45 °Col s}

2
=eho] Bl AAHN o, =2to]F e t71E o] &3] AR o F

7



10

15

20

25

30

WO 2018/105807 PCT/KR2017/000415

H]

bt

ol

gEe

M

AA 4 1: ex-situ LiF ¥'% 3 16mm
H] 3 o] 1°ﬂ/‘1 F49 10umd SE 9 ‘—‘?—Oﬂ gl gdalolz =

:L
m\n
<
to
[y
o)
AC)
jus|
E
38
2
P

3t

_;_L_ oJ
=T A
6m) Z2t7] $)ek 27| 7‘1%13% a% abute] Z3kA] 2317 %as}uq,
% .

AAle 2: ex-situ LiF % 5% 50nm _
AAd 13 98 271 stoA, EF 9 Yo 50nme]

AN 3: ex-situ LiF ¥2} € 80nm
AAd 13 43 24 dtoA, Li 22 9o 80nme] LiF ZEZS

FaRs40.

AA Y 4. in-situ LiF 2% I 16mm
ANl 13 BT 24 solA, T 7% A 10me] PEF GRS
A o)Fo] AL FHFHUAM vl B2o23EL 16m FA

bt

o\ ofN
£
ol

AN 4 5: in-situ LiF 89t 3¥ 50nm
AAld 43 T 24 A, 10ume] HEF 2 o 50nme

z2o=gdEe FHA

AA ) 6: in-situ LiF ¥2 3= 80nm
AAld 49} s AlF =134, 10ume] 2F 99 Yol 80 nme)

geo=seEE A4,




WO 2018/105807 PCT/KR2017/000415

Aed Blad 1 % AAd 1 WA 62 o & 1o Aeld upet

JF wet |nw nza H) 3

vladl (Li 10um T2 20um A&

AAE1 [Li 10um 72 20um  |LiF 16nm Ay N E LiF A==

2 A2 |Li 10um 2] 20um LiF 50nm Ay 4 &E LiF =2+

AA 43 |Li 10um 2] 20um LiF 80nm A 7l & LiF A52

AA 4 |Li 10um T 20um LiF 16nm F AejoA A4 02 LiF T

AA 45 |Li 10um T2 20um LiF 50nm AF Ao dLo2 LiF F3

A6 |Li 10um T2 20um LiF 80nm AF Aefo| A AL02 LiF 53

A Az 9 A7|8E 4T Hot
3 Hlad 1, AAd 1 WA 69 e 2l F S o]-§31]
Alzsti 71338 HsS H71esith. Coin 203282 Al Z3k3)
1S A7 14 mmE B sho]
unF7A2 g% E£Y(Honjo)E A7 16mm=

P

2
olN
D
i,
)
i
S
d

i, =
10 HAASYEH. 1e] P(polypropylene, 25um, celgard)
asymmetric cell- & A|Ech. M Ao 2= EC:EMC
iPFe(£HHME BWAA A&t on HE9

st

2
X
o
Ao
A/
12}
o

— 1 K
ky

1l
w
\]
N
<
~
<
N’
L2 4

| 1M

za

AN

ﬂ"'

Y

ro(t ‘r

A=)

Woop

ot %

o & =
i)
f, oo
2
~
o
lo,
2
N,
ot
ok
oX.
ofr

137
=

ich

e Rl oo
N
d
o9

o J

o
2

15

=
=2
x
U
ot off

)
2 K

3 (stripping) Al A &%

L 10um FAZ &9 gF5ud

(=T L )
8

§
o AN 2 do
fo o Hu 4y
_0|L
(g
to o

£
e oo
ot

do 2 2
olN

i X do o
~
~{d
X
]
oX,
QL

i jil
oS_J
—d
X,
Wi
o
il
4o
o
o[N
)
)
s
o
1o

A

=

(m

20

QL
30
o
fu
A
o @
o,

-4
[>
fru
4z
€
i1t
2
ofo
ol
o

i
ol

Ol
=5

b
3
AW
Bu)
T
I
)
L
ofo

jﬂ rir

32

{o

£

2 1. 931mAh/cm2-4 ﬂao} 741
9

o
|
=
=)
o
<n
X
fru
dr *
AN
s
i
2
|o



=
H

B

=

I

PCT/KR2017/000415

s,

)

H-&o] 99.9%

alk
=
ZgAete +1V, -1V2 A A

1.929mAh/cm’2 &2

[e)

L

s

4 A = 102 ztZ; vjud 1, AAlo 1 WA 69 W

A3l A

| N

-

= 242} 1mAh/cm®d T},
L

Loy
s =y

1V7F 9

=
h =

WO 2018/105807
Al

of SAHADTT THA]

i

Al oF Sum T8} 2lEol

_’l

=
el

Holx

o]
=

Alel 1 WA 6 255

A)
=

l
e

Hlale] 1

-
—

X (voltage profile)

o}
H

r A

.

7] 10 Aol E7HA
ule 10 Ale]Z o] TREE 10w &l

=

7 glel 4t

€]

=

o’

A BRA 7)€ 2E

—_
file)

—

0

rh

B

o] 143]=2

o

Hlud 1o vl3] Al 39 H
NdENeH, ol #F2

20

A=l
=

.]

A
fud

] AAld 62 Aol 2 Fre] 173714 A

°

9. =

Hlare] 1 8 AAje] 1 WA 6o ut

20 deld e 2.

2
ojn

=
|

b

o

o2 sHe o

Aol

i~

o
Nfo

N
‘__wo

25

10.5
12
13
14

10

T
T
}

21 A
24 Al
26 Al
28 A

LIRS B
A1
AR A2
A 43



10

15

20

25

WO 2018/105807 PCT/KR2017/000415

A A ofl4 26 A7k 13
A Ald5 29 A7+ 14.5
A A <6 34 A|ZF 17

T 112 vl 1ojx, & 12+ Li 10um AHF-o) LiF7} 80nm FAZ
ex-situ® FHIH AAld 30]311, £ 13L& in-situZ ZEE AAd 69
& ESCA §2 Z=23td =74 Adelty, SAAv| = V6 scientificAl
ESCA LAB250¢| ™ | A ¥2S 98] X-ray= monochromatic Al 15kV 15mAS
o 1.1mm* ol ALY EAsgen, flx Z29ds 98 o] 27 (lon
gun)& 3kVel Ar*o]l & 3m’F Holl FAbete] AHE BT, ol
2HEHY £5E Ta0s 3.6nn/ming 71E 22 89t

ESCA W2 T2t 24 Zse] wzd, Wid 1E e ¢ ¥

0 5ol HA%s &dstget. ol JF T&F 7Sl W& Lil0s,

= = U OF
T 128 #Hx3le] AAld 3& AHRH, XAFANA F7t HE 5o
LiF7h 3go] 98 38 & low, F7} lojAE oA 07} F43]

, 9% 4
2L 7)AE ANl FHHE Aol o, ¥ el Ag R HAS
Holubxl ehm skl ¢4 2 MY F 98 o] V& RopolA
e} AAg b A A AR dolk. wrebA, 23 FHe) Ex
WP EL B gl ) Aol EozRY AYgoz

B HE i, WPH ANTL B TP SHITEA Sk
shofol & Zloltt



PCT/KR2017/000415

F 1]

(=]

ke

8

7

A7

[

WO 2018/105807
[

)

pui.
o

_z]_o

i
o

I

o
_UD
gy

il

oy
)

P,
o

QO

ol
A

=
k=)

Z]

-

L

Foll A,

boll A,

[e}
Fe ok 10 nm WA oF 500mme] FAZ A

)

& 2]

A 13
7l B%

A1

T,

8

N

A}

[

10

_‘zu#o

ZlE oA AE

.

A==

17 &

oz ool TolA HuE

A

1
Y

ol 2}

1=

=1
59

g

L
P

L.

ul

AEolA =
-4, 7, UA

Foll A,
oA,
oA,

©

|
L
—

1

1
[=]

©

O,

T,

4]
5]

3
} 6]

A1
A1

F71 A A

[¢]

A3

5,

5,

ko)

[¢]
37

A

0

b5

9
[

[
[

A

20
25

=0

N

H

o A

hin

oln

olo

4ol 2F 0|2

ey
i
N
W
il

%!

~

12

Foll A,

5+ 7]
13

G

78

(47



WO 2018/105807

10 [F7% 10]

T,
15 &=, %
7] F=F R A7
37 E=
AZE EE 085

PCT/KR2017/000415

2 Al HEE o] &3dle] FAH L, 7] Hee A_2
FAHW, A7) Al RES A7) A2 BE Aol ZHo]
A A] &

13



WO 2018/105807

L
metal
! ~ Li halide
! film
i
!J
Lig. electrolyte
e .

e -

|

it

PCT/KR2017/000415



WO 2018/105807

A

3]

cell potential [V vs. Li/Li'"]

10
08

T

04
02

T

00 -
02

H

i’J :

04
0.0

05 10
Capacity [mAh/cm?]

15

2/11

20

PCT/KR2017/000415



WO 2018/105807 PCT/KR2017/000415

[= 4]
| @
m
[ )
N ey
-
(o)
=z
Q
E
-
o
£
-
(@]
-
|
- 0n o un Lo
o c§ !
[Alebeyjop

3/11



WO 2018/105807 PCT/KR2017/000415

[ 5]
L O
471
o
N —
3
O
L
£ ')
S E
\0 =
L
—
- o
= -
(V)
1
X
@
S~
£
-2
o
—
i
o =) !
[A]ebe3joA

4/11



WO 2018/105807 PCT/KR2017/000415

[= 6]
L. Q@
o
o
N ey
3
0
L,
E @
S E
m h
u
—
s § (o]
ey L
o
3
X
[
~.
£
-
(o]
L
]
)
- w O (9] -
o c§ '
[Alebejjop

5/11



WO 2018/105807 PCT/KR2017/000415

[= 7]
L ©
o
o —
o~ [
=
O
£
E Q
S E
0 -
e
—
2 e
0
X
Q
~ R
£
=
Lo
o
|
i
o o '

[/\]aﬁeuo/\

6/11



WO 2018/105807 PCT/KR2017/000415

[= 8]
Q
on
[
o -
-
(o]
Z
E Q
c £
o b
hd
L
-t
3 2
=
v
£
Sy
£
o 3
o
L
i
o c§ !
[Alobeyjon

7/11



WO 2018/105807 PCT/KR2017/000415

[= 9]
4 Q
m
o =
-
(s ]
I
>
£
c =
o o
(V]
w
—
2 =
7]
[
£
\
£
-
(]
-
r
)
- u't (= W L d
o c? !
[Alaberjon

8/11



WO 2018/105807 PCT/KR2017/000415

= 10]
(=}
o
g 5
o
E;
E - @
s E
[-e)
-
|
S
= o
({1 -—
£
.
£
S
o
-
-
1§ e
© Q
[Alobeljop

9/11



WO 2018/105807 PCT/KR2017/000415

= 11}

Atomic percent (%)

[= 12]

80

=
P=

=

b id
<

oy

5 ----Fls

T —--— Cu2p3

Atomic percent (%)

s
t

S —
T e e ————

sputtering time (sec.)

10/11



WO 2018/105807

[= 13]

100

Atomic percent (%)

1

¥

— lils
———Cl
—-—01s
~-—=Fls
—--— Cu2p3
1500

11/11

PCT/KR2017/000415



INTERNATIONAL SEARCH REPORT

International application No.

POT/KR2817/080415

A.  CLASSIFICATION OF SUBJECT MATTER

HOIM 4/139¢2010.01)i, HOIM 4/64{2066.81}, HOIM 4/66¢(2006.01 ), HOIM 4/i3Q2010.01)i, HOIM 16/052(2616.01}

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)
HOIM 4/139; HOIM 10/0525; HOIM 10/058; HOIM 10/05; HOIM 4/36; HOIM 4/62: HOIM 4/02; HO1M 4/04; HOIM 4/66

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

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

deposition process, vacuum, lithium halide, boat

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

eKOMPASS (KIPO intemnal) & Keywords: lithinr secondary battery, cathode, anode active maaterial layer, protective film, thermal

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2002-141058 A (NEC CORP.} 17 May 2002 1-7.9-11
See paragraphs {0001}, [001 1], [0017], [0024, {0025}, {0055], {00371, i
claim 16; and figare 1.
Y 8
Y KR 10-0485091 B1 (SAMSUNG SDICO., LTD.) 22 April 2005 8
See paragraph [0033]; and figure 1.
A JP 2004-193052 A (UNIV. KANSAL) 08 Jaly 2004 1-11
See paragraphs [0025], [0028], [0054].
A KR 10-2002-0091748 A (SAMSUNG SDI T, LTD.) 06 December 2002 1-11
See claims 1, 4, 13, 14
A KR 16-2014-0125970 A (UNIST ACADEMY-INDUSTRY RESEARCH CORPORATION) 1-11
30 October 2014
See claims 1, 2.

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

E See patent family annex.

* Special categories of cited documents:

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

“B”  earlier application or patent but published on or after the international
filing date

“L”  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)

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

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  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

“X”  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

“Y” 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

“&” document member of the same patent family

Date of the actual completion of the international search

\

04 SEPTEMBER 2017 (04.09.2017)

Date of mailing of the international search report

g5 SEPTEMBER 2017 (05.09.2817)

Name and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

) P International application No.
Information on patent family members

PCT/RKRZ2017/000415

Patent document Publication Patent famuly Publication

cited in search report date member date

JP 2002-141058 A 17/05/2002 JP 38123824 B2 23/08/2006
US 2002-0086213 Al 04/07/2002
Us 8964829 B2 1571172005

KR 10-0485091 B1 22/04/2005 AT 376262 T 1571172007
ON 1492529 A 28/04/2004
DE 80316897 T2 2470772008
EP 1416573 A2 (6/05/2004
EP 1416573 A3 04/08/2004
EF 1416573 B 17/‘0/?007

JP 2004-148348 A (0/06/2004
KR 10-2004-0036438 A %C/Oﬁ/?OOL

!\3

Us 20040081889 AT 28/04/2004
JP 20041693052 A 08/07/2004 JP 4224681 B2 18/02/2009
KR 10-2002-0081748 A 06/12/2002 CN 1178432 C

CN 1388940 A

JP 2003-035842 A
JP 3989303 BZ

KR 10-0413786 B1
S 2002-0182488 A1
US 6835492 B2

KR 10-2014-0125970 A 30/10/2014 NONE

Form PCT/ISA/210 (patent family annex) (January 2015)



A AR 1A

FAZLANL
PCT/KR2017/000415

A e o] &8t 7| E R F(FA S EFAPC))

HO01M 4/139(2010.01)i, HO1M 4/04(2006.01)i, HO1M 4/66(2006.01)i, HO1M 4/13(2010.01)i, HO1M 10/052(2010.01)i

B. ZFALE Eof

174

FAbE A 2R (G A SO B F S

HOIM 4/139; HOIM 10/0525; HOIM 10/058; HOIM 10/05; HOIM 4/36; HOIM 4/62; HOIM 4/02; HOIM 4/04; HOIM 4/66

FAE 7] E R ok Fote HAawd o9y 3
P GHAULATR B AT FAUBAUGT R A FH TR 7| A IPC
Adre=zAarolyny g AR gAMby FAE 4o 7] A" IPC
TA AR o] 8-F KA dlo] e u| o] 2 d o] ¥l vl o] 2~ 0] WA F H Mo Fats 5y
eKOMPASS(5-31 % U5 AAAI2~H) ¢ 7191 = 2liF olakdA], &5, &5 545, v, 4
& 34, AF, dEdYgel=, HE
c. IFEYH
F}el ;e * Aefddd % A FEEIDs= A9 71 A #E A3}
X JP 2002-141058 A (NEC CORP.) 2002.05.17 1-7,9-11
<= [00011, [00111, [00171, [00241, [00251, [00551, [00571, [00601, [00611;
A7 16 9 =11 A=
Y 8
Y KR 10-0485091 B1 (pFAdoll=to}e] 21 2AL) 2005.04.22 8
vhek [0033]: % =9 1 F=E.
A JP 2004-193052 A (UNIV. KANSAI) 2004.07.08 1-11
oheb [0025], [0028]1, [0054] #3.
A KR 10-2002-0091748 A (4FAdell2t)olo] G212 AL) 2002.12.06 1-11
Apet 1, 4, 13, 14 73,
A KR 10-2014-0125970 A (=g ulg el Sabaar|eg dtal AHededd) 2014.10.30 1-11
Are 1, 2 &

* Qg9 £ 51 Abe i ] ] .
FRETA SR e o ZAEAY B SH Fo BAY EHOT BN} AF4
‘A7 5e el gl Ao wol AA VErEe g gy FoS MRV A dei el e csa] A <4
ikl
B SAEUYRT 0E 299 B S AAS AP ZAE A o) ¥ ] .
SIS TR AR TSI SAREY T e cma wde) 9 peL 19 B9 smor 379 we 0
I A EE R gl oz 20}
‘LS AA TG L AV s £ B e A8Ee] §Y ) i i
E% u}‘é C}glgj}_g]%(o]l%}g ug_:] = s]ﬂ;] ﬂsﬁaq—fg;%ogﬂf “v' B3 AHe| 9= £ s £do] sl oo U E £H
Zgehs A2 1 xghe] Fdxjel A AR e A4S A e 2
“O7 FF A, A, AA EE vl S dF e Qs £ sAnAgelgl= Ao ant
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd

A A A

M~ G +82-42-481-8578

2017 092 0420 (04.09.2017) 20171 09¥€ 059 (05.09.2017)
ISA/KRS] 34 2 S AT FRED R
3 557
) 23]

e 5 +82-42-481-5405

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

A2 A8 A
A 5e10] 48 An PCT/KR2017/000415

g R o$ 5 R

JP 2002-141058 A 2002/05/17 JP 3812524 B2 2006/08/23
US 2002-0086213 Al 2002/07/04
US 6964829 B2 2005/11/15

KR 10-0485091 Bl 2005/04/22 AT 376262 T 2007/11/15
CN 1492529 A 2004/04/28
DE 60316897 T2 2008/07/24
EP 1416573 A2 2004/05/06
EP 1416573 A3 2004/08/04
EP 1416573 Bl 2007/10/17
JP 2004-146348 A 2004/05/20
KR 10-2004-0036438 A 2004/04/30
US 2004-0081889 Al 2004/04/29

JP 2004-193052 A 2004/07/08 JP 4224681 B2 2009/02/18

KR 10-2002-0091748 A 2002/12/06 CN 11794352 C 2004/12/08
CN 1389940 A 2003/01/08
JP 2003-036842 A 2003/02/07
JP 3989303 B2 2007/10/10
KR 10-0413796 Bl 2004/01/03
US 2002-0182488 Al 2002/12/05
US 6835492 B2 2004/12/28

KR 10-2014-0125970 A 2014/10/30 8=y

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	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 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	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

