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G AR DL KRR RS T F i o) 5 5 AR At B A B AR B

(2) ML AARSEE, oA EJE T 5k 5K, A8 fif ik R A %)
HE SR A b, o 2 B4R TP HO1MA4/38. HO1MA4/36. HO1MA4/62 25471,
RIEE A S ARE DL BCRG 2577, {E 2 Bl B A 95 B R 2200 s ol [ 32 B4R
£ HO1M4/38. HO1M10/52 %54k, EPRES Sk DU B B Hijth . /MR & S5
SZERIR LR S B R BB AR U A LA AT, (ER AR S BRI H AR, A%
2IIRNEA LS.

100% -
W HO1IM4/134

HO1M10/36
¥ HO1M10/052

70% -

60% - M HO1M4/48

50% - mHO1M4/62

W HO1M4/58
40% - ® HO01M-010/40
= HO1M4/36
HHO1M4/02

W HO1M4/38

30% -

20% -

10% -

0% -

P us wo CN KR EP DE FR T™wW

E3-4-3 FEER/MXEREARIUTHRARTE

#*”3-4-1 FEERMXEREHRGBHEATE
AA |*E |wo | #H | HE |K&F | #E B | +EGE

HO1M4/134 217 159 | 181 44 10 25 7 4 0

HO01M10/36 278 174 | 115 31 14 31 2 6 0
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HO1M10/52 236 159 | 212 8 46 42 5 7 0
HO01M4/48 273 167 | 209 36 28 39 3 3 0
HO1M4/62 294 180 | 183 89 16 30 3 2 0
HO1M4/58 325 236 | 147 31 17 48 6 4 0

HO1MO010/40 | 464 168 | 120 24 12 44 2 1 0
HO1M4/36 329 207 | 245 61 25 51 9 3 0
HO1M4/02 561 231 | 148 38 26 51 4 3 2
HO1M4/38 607 301 | 302 | 157 51 64 10 5 0

35X AMBREZENTIFAM
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K 3-5-1 5 7 E R HIERHEADT 20 HHR9RT 36 AN HiE A, Hd, 17 x4
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AR, =M. FHASNSMHHLL) . ZIHREA T HAFH. HA
RZLFHASNE. BRSO, ESERREV ST B4k, B 304,
HABSIATBEE NP AT HAMNER 5 62N NHEN, 2502 YAMAZAKI S
(Ll FPK; 2 ) FUKUOKAH  (H X 72 30 KAWAMOTO Y (JI[ A4 K ) MATSUTA
S (MALSTEE). TAKAMIN - Gy LIED

4 ZREHE, SRl THEEREIR . R 5E BT RGN LA B Al
ERAIR A

SEAPE AR, AR =EM LG % 5 AN NHIEN, 2k PARK C
H . KIMJY . CHOIBH . LEES RIKIMS .

R 3515 AR REEEA AR R R B N KR R RO,
iyl 3-1-3, WLAEH, REERA. RS RAE i iEs L, H
AR UASK B H A A0 [ ) H g A8
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MANZBIRED I EAFR R
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PR 5 S B ARSI ATBOE NP AR 3 B B3 E R A A R A B 2 [A1H
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22 KIMS-Ind
21 SMSU-C

11 LEES-Ind
9 JEON-Ind
T SUNG-Ind

30 TOKE-C
S TAKA-Ind
3 INAG-Ind
2 TATE-Ind
2 MORI-Ind

26 TAKA-Ind
9 KAWA-Ind
9 SONY-C
8 YAMA-Ind
6 MIYA-Ind

N

TAKA-Individual

41 FUKU-Ind
21 SAOL-C
16 KUSU-Ind
14 SHIE-C
10 MIYA-Ind

245 SONY-C
21 KAWA-Ind
10 KONI-Ind

9 TAKA-Ind

9 KUBO-Ind

27 KAWA-Ind
21 SONY-C

10 KONI-Ind
9 TAKA-Ind
8 YAMA-Ind

KAWA-Individual

25 LEES-Ind
21 SMSU-C

11 KIMS-Ind
9 JEON-Ind
8 KIMJ-Ind

23 SMSU-C

13 KINJ-Ind
9 CHOI-Ind
6 JEON-Ind

17 NAKA-Ind

6 FUKU-Ind
S SAOL-C
4 SHIE-C
4 KUSU-Ind

31 PARK-Ind

LEES-Tndividual |

19 JEON-Ind
14 SMSU-C

9 KIMS-Ind
9 LEES-Ind
9 CHOI-Ind

KINJ-Individual

31 KINJ-Ind
22 SMSU-C
13 PARK-Ind

26 CHOI-Ind

CHOI-Individual

46 YAMA-Ind
13 MATU-C
9 SONY-C
8 TAKA-Ind
8 SAIS-Ind

209 SAOL-C
21 FUKU-Ind
17 KUSU-Ind
17 KAMI-Ind
10 TORI-Ind

18

93 SHIE-C
14 FUKU-Ind
10 MIYA-Ind
T ARAM-Ind
T WATA-Ind

17 SAOL-C
17 KUSU-Ind
16 FUKU-Ind
10 TORI-Ind
T MINA-Ind

12 SUSUC 23 PARK-Ind
4 PARK-Ind 22 KIMJ-Ind
4 KIMG-Ind 22 CHOI-Ind
4 INDD-Ind 21 LEES-Ind

KIMH-Individual

20 MIYA-Ind
10 SHIE-C

10 FUKU-Ind
T KAWA-Ind
6 SONY-C

MIYA-Individual

20 KAMI-Ind
17 SAOL-C

8 FUKU-Ind
6 MINA-Ind
S SAWA-Ind

KAMI-Individual




Top links shown

—_— :-0_"]5 , 1(0)

0.50-0.75 3(0) 15 SUMI-Non
— — - 025-050 26(0) 13 0SAN-C
--------- s || IR

2 KIZA-Ind

SMI-Non-standard |

21 NIIT-C
7 TOYX-C
3 NIum-C
2 YAMA-Ind

2 UENA-Ind

17 OSAN-C 55 TOYX-C

13 SUNMI-Non i

g SHCE-C T N1-C

2 Kzi-Ind Skt | LT ]
3 ARAK-C TOYX-C

1 TAKE-Ind 3 UYGU-Non

SMCP-C

17 SMCP-C

9 OSAN-C 16 TOHM-C
9 SUNI-Non 13 NIDE-C
2 KIZA-Ind 1 SHOW-C

1 NIIT-C

16 TAKE-Ind

10 MATU-C 210 MATU-C

S FUJI-Ind 17 UGAJT-Ind

3 SAOL-C 1S KOGE-Ind

2 UGAJ-Ind 13 BITO-Ind
13 YAMA-Ind

TAKE-Individual

-

BT ikl SATO-Tndivi dual

21 FUJI-Ind
9 SAOL-C

16 SATO-Ind

MATU- 11 MATU-C
g SSNlYI'E S BITO-Ind
4 HOND-Ind

S TAKE-Ind 3 YAMA-Ind

1S MATU-C
15 KOGE-Ind

2 SATO-Ind

20 DONG-Non
9 NING-Non
2 AMPE-Non
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23 NING-Non

101 NIDE-C
13 TOHM-C
6 IRIY-Ind
4 KA¥A-Ind
2 NUMA-Ind
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17 MATU-C
17T UGAT-Ind
6 KOGE-Ind
S KASH-Ind
4 YAMA-Ind

----------------------- ‘ SHAN-Non-standard

21 SHAN-Non
S NING-Non
1 USJT-C

9 DONG-Non
S SHAN-Non
2 AMPE-Non

E3-5-2 RBEHBBEAEZLZFRIBEASERBEXSR
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=& SDI (195)
KIMS-I 8 [E (21) 9
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CHOI-I #i[® (26) 9
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=K SDI (195)
PARK-1 i [E (31) 13
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CHOI-I (26) 48 | 4 | SAMSUNG SDI CO LTD (SMSU-C) 22
=K SDI (195)
PARK-I (31) 9
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=K SDI (195)
LEES-I (26) 11
JEON-1 (19) 9
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SUNG-I (9) 7
TOKE-C 12 TAKA-I (24) 5
RZAF (30D INAG-I 3
TATE-I 2
MORI-I 2
PARK-1 (31) 51 SAMSUNG SDI CO LTD (SMSU-C) 23
=5 SDI (195)
KIMJ-1 (30) 13
CHOI-1 (26) 9
JEON-I (19) 6
KIMH-1 (16) 24 SAMSUNG SDI CO LTD (SMSU-C) 12
=& SDI (195)
PARK-I (31) 4
KIMG-I 4
IMDD- 4
SMSU-C 88 PARK-1 (31) 23
= SDI (198) KIMJ-1 (30) 22
CHOI-I (26) 22
LEES-1 (26) 21
MATS-1 (26) 28 SAMSUNG SDI CO LTD (SMSU-C) 8
= SDI (195)
TSUN-I 7
MATSUSHITA DENKI SANGYO KK (MATU-C) 7
AT (205)
TAKA-I (24) 6
TAKA-I (26) 32 KAWA-1 (27) 9
SONY CORP (SONY-C) 9
B (235)
YAMA-| (45) 8
MIYA-l (20) 6
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SHIE-C 38 FUKU-I (36) 14
HAMEE (93) MIYA-1 (20) 10
ARAM:-| 7
WATA-I (10) 7
FUKU-I 60 SANYO ELECTRIC CO LTD (SAOL-C) 21
RS (4D AARZFEHPL (189)
KUSU-I (32) 16
SHINETSU CHEM CO LTD (SHIE-C) 14
AA(ZiE (91)
MIYA-I (20) 10
YAMA-I (46) 38 MATSUSHITA DENKI SANGYO KK (MATU-C) 13
AT (205
SONY CORP (SONY-C) 9
RJg (235
TAKA-I (24) 8
SAIS-I 8
MIYA-I (20) 33 SHINETSU CHEM CO LTD (SHIE-C) 10
HAE# (91
FUKU-I (36) 10
KAWA-1 (27) 7
SONY CORP (SONY-C) 6
RJE (235
SAOL-C 65 FUKU-I (36) 21
=VERHL (209) KUSU-I (13) 17
KAMI-I (18) 17
TORI-I 10
SONY-C 49 KAWA-1 (27) 21
RIBAT (245) KONI-I (10) 10
TAKA-I (24) 9
KUBO-I 9
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KAMI-1 (20) 36 SANYO ELECTRIC CO LTD (SAOL-C) 17
HA=ZF R (189
FUKU-I (36) 8
MINA-I 6
SAWA-I 5
KAWA-I (27) 48 SONY CORP (SONY-C) 21
RJE (235)
KONI-I (10) 10
TAKA-I (24) 9
YAMA-| (45) 8
NAKA-I (17) 19 FUKU-I (36) 6
SANYO ELECTRIC CO LTD (SAOL-C) 5
HA =N (189)
SHINETSU CHEM CO LTD (SHIE-C) 4
HAfE# (9D
KUSU-1 (13) 4
KUSU-1 (17) 50 SANYO ELECTRIC CO LTD (SAOL-C) 17
HAR=Z RNl (189)
FUKU-I (36) 16
TORI-I 10
MINA-I 7
SUMI-N 22 OSAKATITANIUM TECHNOLOGIES CO LTD (OSAN-C) 13
SUMITOMO KEERA R AR (18)
TITANIUM CORP
(15) SUMITOMO SITIX AMASAKI KK (SMCP-C) 9
(18)
TOYX-C 10 DOKURITSU GYOSEI HOJIN SANGYO GNUTSU SO | 7
- (NIIT-C)
FHEFHLHMK S
# (55) H ARSI AT BEE NP AR (200
TOYOTAJIDOSHA KK (TOYT-C) 3

FHENEBRBARAT (27)
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SMCP-C 19 OSAKATITANIUM TECHNOLOGIES CO LTD (OSAN-C) 9
SUMITOMO  SITIX KB EBHE AR (18)
AMASAKIKKC (17 SUMITOMO TITANIUM CORP  (SUMI-N) 9
RASARBERFA (15)
DOKURITSU GYOSEI HOJIN SANGYO GIUTSU SO |1
(NIT-C)
H A SIAT Bz N AR AT (200
TOHM-C 14 NEC CORP (NIDE-C) 13
TOKIN CORP A (1000
(16) SHOWA DENKO KK (SHOW-C) 1
WA Tkt (1D
TAKE-I (16) 20 MATSUSHITA DENKI SANGYO KK (MATU-C) 10
AT (205
FUJI-I (20) 5
OSAKATITANIUM TECHNOLOGIES CO LTD (OSAN-C) 3
KRR AR (18)
UGAJ-1 (16) 2
MATU-C 58 UGAJ-1 (16) 17
AT (2100 KOGE-I (14) 15
BITO-1 (13) 13
YAMA-| (45) 13
FUJI-I (21) 25 SANYO ELECTRIC CO LTD (SAOL-C) 9
HA=PERAL (189)
MATSUSHITA DENKI SANGYO KK (MATU-C) 6
AT (205)
SONY CORP (SONY-C) 5
RJE (235
TAKE-I (16) 5
SATO-I (16) 23 MATSUSHITA DENKI SANGYO KK (MATU-C) 1

AR (205)
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BITO-1 (13) 5
BITO-1 (13) 4
YAMA-| (45) 3
KOGE-I (15) 27 | 4 | MATSUSHITA DENKI SANGYO KK (MATU-C) 15
AT (205)
UGAJ-I (16) 6
HOND-I (14) 4
SATO-1 (16) 2
UGAJ-I (17) 32 | 4 | MATSUSHITA DENKI SANGYO KK (MATU-C) 17
AT (205
KOGE-I (14) 6
KASH-1 (13) 5
YAMA-| (45) 4
TAEH e 16 | 3 | ARSEHALIE (20D 9
(23) iR A AERIH R AR (2D 5
nbiailk7Pe 6 |2 | TIEHAEE (23 5
@4D) BlATERY (16) 1

3.5.3 T & WiF AL A BT KB n

* 3-5-3 gyt VR AR E E AN (REEEE KT 20 15 BA I RfR
PR L. FTUVE R, HAREAR . HAR A, SE=227. H
A=A HARS, HAGE. #E LG M2 [ 2 /] AU LA HHE L
B EHAUES, iy HLAE T 5 H Al o 2 5RO HL A B Al L R R 1R AR
111 [ B AU LA G ReRE R, 1 HAEAR EECLE N g8, HAHR
DRI SE SR L R R T SR

#*3-5-3 EZEFIBFALHRBNRIPRES

us WO | CN | JP KR | EP DE | TW | IN CA

HAZ)E 105 8 98 | 232 | 70 18 1 19 3 0 |o
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HARRT 101 | 58 | 72 | 192 | 48 | 30 0
5 [F = & SDI 171 | 0 74 | 92 | 180 | 51 0
HA=FEHpL 78 | 35 | 46 | 172 | 35 | 14 0
AARHBS 30 | 54 | 15 | 67 2 4 2
H A i 49 2 40 | 87 | 42 | 17 24
HE LG b 49 | 43 | 30 | 25 | 8 | 22 12
ERVEJE VN 0 | 112 | 12 | 63 | 11 1 2
HA =350 19 | 18 | 13 | 55 | 13 | 14 0
F=H B AR S 8 25 6 44 5 6 0
YAMAZAKIS (1liH:¥2) 45 | 20 | 34 | 41 | 29 | 11 6
AARZI e A w 8 23 6 38 3 4 2
FETAAERAR 6 1 5 31 7 5 3
FUKUOKAH (48 XZ230) 35 6 22 35 22 12 8
PARKCH (#[E) 31 6 21 | 21 | 28 | 15 0
KIMJY (8D 30 7 20 | 20 | 29 | 15 1
I 1 2 30 0 0 1 0
HAZRZAH] 11 4 7 22 2 2 0
KAWAMOTO Y (IR AK) 27 4 26 | 24 | 21 6 10
FHAZNERDARAR 12 9 11 26 6 4 0
CHOIBH (#[H) 26 1 17 | 17 | 24 | 14 0
T A A BR A 7] 4 10 9 25 9 1 9
LEES Cii[ED 25 4 16 18 24 11 2
MATSUTAS (A ILSTE) 25 7 15 19 17 3 1
Hh L B A PR A 2 2 24 1 1 2 0
e PR BEIRAIT 7T T 21 3 12 | 23 7 0 5
TAKAMIN (= 0L 24 3 14 18 13 5 3
THEHTREIR (ATL) 0 1 23 0 0 0 0
H b 2= G R A F 1 3 1 19 1 1 1
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KIMS &R 21 1 11 14 19 8 2 1 0 0|0

HAH™ B3l a4 6 10 6 21 6 6 0 5 4 0 |o

R A A A R A 7 0 1 21 0 1 0 0 0 0 0 |0

Er RPEZRAXACE X N R US-E£E; WO-HF AR =AU ; CN-[E; JP-
HA; KR-Fi[E; EP-Bk%5; DE-fEE,; TW-HEEWE,; CA-INEK; FR-ZEE; IN-EIE,
GB-3:[H

354 F2RFAFTA P FELRERERI 0N DM

MF 3-5-4 i =L R 5 ELEHR T DLE 1, FEBE 7R B RIHORBIE R B s R
PHENEEZERAEAAR, wE, EEEEK, G sE=E. OARES. H
AfEH, E LG . Hr & w3 /R, FHE LW 4. PARKCH (i
ED. KIMJY  GHEED. wIEE. FHENERMDAERAE . B TOIA
BRAWE . P RRRRIEWT AR . THERREIE (ATL). HAH™ 3shZEfk et
R S AL AR A BR A B4 s BRI 8 5 IR AR o i R B, B AR R
FE=E, OAR=F. OAGEE, HA=3EM0% . YAMAZAKIS (L EPRRZ) .
HAR =GR A E . FUKUOKAH  (JEX % 30). KAWAMOTOY  (JIIAAf
KX)+ CHOIBH (FiED. LEES GHED. TAKAMIN  (EULIUHE) F1 KIM S
QA DI PN R AT AL S =

w3-5-4 EEEFRIFEALTFRIEERE RN

BV RS ARG 7]

A L 2o I3 | E3ERHR | BRLEES | BREY

H ead S/ BBk
HAZRJE 235 42 17.9% 638 2.71
HAR T 205 32 15.6% 806 3.93
HE=A 195 83 42.6% 644 3.30
H A =P 189 44 23.3% 565 2.99
HAHS 100 63 63% 181 1.81
H ARG 91 41 45.1% 371 4.08
HHELG 85 55 64.7% 138 1.62
H 3758 3 38R 68 34 50% 179 2.63
H A =354k 57 18 31.6% 247 4.33
FH A AP 55 52 94.5% 21 0.38
YAMAZAKT S (2D 45 12 26.7% 211 4.69
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HA = B A F 39 7 17.9% 129 3.31
FE LA BRA A 38 13 34.2% 198 5.21
FUKUOKA H (48 X% 30 36 4 11.1% 356 9.89
PARK C H (HE[ED 31 18 58.1% 83 2.68
KIM J Y (EE[ED 30 17 56.7% 84 2.8
R 30 27 90% 3 0.1
AARERZ 30 11 36.7% 71 2.37
KAWAMOTO Y (JIIAA A 27 4 14.8% 191 7.07
FHANERHARAR 27 11 40.7% 33 1.22
CHOL B H (HE[ED 26 9 34.6% 125 4.81
A T ERA 26 19 73.1% 25 0.96
LEE S (FHED 25 6 24% 165 6.6
MATSUTA S (RALLISEE) 25 4 16% 200 8
HH ] bE P 3 24 5 20.8% 18 0.75
e PRI 7T T 24 23 95.8% 7 0.29
TAKAMI N (g DL 26D 24 4 16.7% 160 6.67
THHTRERE (ATL) 23 23 100% 1 0.04
H Ak 22 PR A 5 21 12 57.1% 41 1.95
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FE BouER EGAM. 8. 8K | B B ELS—RoTR, oot
AN “IJCRMIEARE, Frid e R 50 EE%~95 HEW IS &,

101

102

AR H KB VERI SR Qe . Okme R e RO TR, Ra—
B SR BRAFAE R IANIE S AT R 2 S T B G SR A 0 I T 20 2 7S 98
WG BIGRICINE LGN ROM-T ZImgR. BEtz., &
T P 0 SR T e I IV fie, 3% L5 100 &8 400Mipa [ PTHi st . 40 % 100% 4L fif
RAEME RS G/ IERMRNE B SR (%5 A, LR (4%
&) Wi, HdESE (RS 2. #dESE (KBS BHRER.

ZEREZANEFMX G 7 RY, ASCFEds PCT BAEHIERI AT A
R (W02004086539-A1) T Rl A B BE 404t -

(1) BREEST

3-6-1-1 /& W02004086539-A1 1l 51 flj5 51 5% GEF LRI H1EN). Al
DIEH, ZEASIH T HEEEB. MTHESS. =T, REAF . =FEHNL
SENMIET 13 BB R, [FIR#A THES . RE. =2, 3M BIFFRA A .
LG LN R 25 5 RS GEE LR 3-6-1).
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Jl 3M INNOVATIVE PROPERTI

I |_E DINH BA

HHRA

Ml 3M INNOVATIVE PROPERTIES CO B LEE SANG-MIN

MMATSUSHITA ELECTRIC IND CO LTD  [MILG CHEMICAL LTD

M SONY CORP EMITSUBISHI CHEM CORP

[ CANON KK EMITSUBISHI MATERIALS CORP

M SAMSUNG SDI CO LTD EPANASONIC CORP

[JSANYO ELECTRIC CO B PIONICS CO LTD

[ 3M INNOVATIVE PROPERTIES M SHINETSU CHEMICAL CO
COMPANY B SUMITOMO METAL IND

M HITACHI MAXELL Bl SUNG MIN-SEOK

M LE DINH BA [CYUASA BATTERY CO LTD

K]3-6-1-1 WO2004086539-AL1fHT 5 Fl 5515 M CGEFEFRIFFE D
(2) BARE#HS T

]3-6-1-2/£W02004086539-AL {1 7 5| Al J5 511 it T ERIHi1ES ). ATLLEH,
SMAFRIFIR B AR RESIH 7TRXALH, Bz LREAT 7 RERSNE L F] H
W, BORTT R E W NG SILHI, RS0, rARR LA S A 2 F s o ) S
s A, ZERIETI T R T B AR TR, R T ETEY
FAEK BRI A T th &
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JP11007979A
EP1028476A1

EP1081306.
--
‘-
[rmmasisiss | | usTastoese? |
WO2002021616A1 —_
| WO2OTSENOM |
| WOOTBASHAT |

JP2003077529A

JP2003109590A
‘ | i i st 028 e vtud
L
e
| gl
JP10162623A
JP101628. ——

s
K3-6-1-2  WO02004086539-A1H T 5| FlJ5 51 1E M GETEFHiES5)
#£3-6-1  WO2004086539-A1FT 51 15 51 & F) ik

ERSCERS LB HIEHL
R8I ER (3] F W02004086539-A1 [11%EFISCHR)

EP1638158A2 Nonaqueous electrolyte secondary battery | 2 T HL 2%
and method for producing same

EP1643571A1 Anode active material and battery using it e
EP1643571B1 Anode active material and battery using it =B
EP1643571B9 Anode active material and battery using it =B
EP1873846A1 Negative electrode active material particle | Pionics co Itd

for lithium secondary battery, negative
electrode and methods for producing those

EP1908139B1 Alloy compositions for lithium ion batteries | 3M

EP1955393A1 Electrode compositions based on an |3M
amorphous alloy having a high silicon
content

EP1955393B1 Electrodecompositions based on an |3M

amorphous alloy having a high silicon
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content

EP1973183A1 Negative active material for rechargeable | — A
lithium battery and rechargeable lithium
battery
EP1973183B1 Negative active material for rechargeable | — A
lithium battery and rechargeable lithium
battery
KR1354336B1 Electrode compositions based on an |3M
amorphous alloy having a high silicon
content
US7229717B2 Anode active material and battery using it e
US7498100B2 Multi-phase, silicon-containing electrode for | 3M
a lithium-ion battery
US7767349B2 Alloy compositions for lithium ion batteries | 3M 13
US7851085B2 Alloy compositions for lithium ion batteries | 3M
US7871727B2 Alloy composition for lithium ion batteries | 3M
US7906238B2 Silicon-containing  alloys  useful  as | 3M B H R
electrodes for lithium-ion batteries NG|
US7923150B2 Non-aqueous electrolyte secondary battery | #A
US8053113B2 Composite  binder  containing  carbon | LG {£.2%
nanotube and lithium secondary battery
employing the same
US8071238B2 Silicon-containing  alloys  useful as | Le dinh ba
electrodes for lithium-ion batteries
US8697284B2 Negative electrode material for lithium ion | {554k T
batteries
US8835051B2 Negative active material for rechargeable | Jeong goo-jin

lithium battery, method for preparing same,
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and rechargeable lithium battery including

same
US8835053B2 Negative active material containing an | Sung min-seok
intermetallic compound of silicon and a first
metal and a metal matrix containing copper
and aluminum for rechargeable lithium
battery and rechargeable lithium battery
containing the negative active material
W02007015910A1 | Alloy compositions for lithium ion batteries | 3M
WO02007064531A1 | Electrode compositions based on an | 3M
amorphous alloy having a high silicon
content
JEEIEF (B W02004086539-A1 5| F BIEFISCHR)
JP11007979A Non-aqueous electrolyte battery PR E Lt
JP2001243946A Nonaqueous electrolyte secondary cell FAN HLER
EP1100134A1 Nonaqueous electrolyte secondary cell and | ¥ T~ HL#%
its negative plate
EP1102339A2 Negative electrode material for non-aqueous | = Z= 4k T &y
lithium secondary battery, method for | AR F]
manufacturing the same, and non-aqueous
lithium secondary battery using the same
JP2000357515A Negative electrode material and nonaqueous | % J&
electrolyte battery using the same
EP1274140A1 Nonaqueous electrolyte secondary cell AR H 2%
JP2002042805A Non-aqueous electrolyte secondary battery | #A T~ H 28
EP1028476A1 Negative electrode material for nonaqueous | 11 & 4 J& T\

electrode secondary battery and method for
producing the same
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EP883199A1 Negative ~ Electrode  Materials ~ For | o N HL#%
Non-Aqueous Electrolyte Secondary
Batteries And Said Batteries Employing The
Same Materials

W02002021616A1 | Negative electrode for lithium secondary | = H ALK
cell and method for producing the same Fyan

EP1313158A2 Electrode material for rechargeable lithium | £ fE#k &4t
battery, electrode comprising said electrode
material, rechargeable lithium battery
having said electrode, and process for the
production thereof

JP2003077529A Lithium battery and lithium secondary | =¥ HHLEI

battery E
JP2003109590A Negative electrode material and negative | =324 A k]

electrode using the same, nonaqueous
electrolyte lithium secondary battery and
lithium ion polymer secondary battery using
the negative electrode

3.6.2 US2002164479-Al

US2002164479-A1 ( Carbonaceous materal and lithium secondary batteries
comprising same) J& =& SDI #k\&4EF 2002 4£ 4 A 1 HHIER—MHEF], %
L RIETE H A (JP2002255529-A) B [E (KR2002070762-A) . 1 [E (CN1374712-A)
g 7T ERIRY . Hd, 7E3EE (US6733922-B2, A% H 2004 45 H 11 H).
#HE (KR424636-B, At H 2004 4 4 H 24 H). HA (JP4104829-B2, A+ H
2008 % 6 H 18 H) HIHITE &SRB

UHEAR S K SR, AL EREEUR . 0B A4 A LB TR R 2 T PR
(1) FLB AR DA B i AT FERE RIURE AN 5 B B AR b R S B L 22, UKL EH 485 &
FEAI A . FITIR &5 S AR TR S 7E Si02 #H . SiC A1 AN SiB4 #HHF & /b —Fh,
TR A & EE o 0.1:99.9~50:50. A1 a0k R ~) 9 2~70u m, % E &Mk
FFA/NT 50nm BHAKT 2u m, JE sk /2 1 B EEA /N T 50nm HA KT 5p m.
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FEHIRURL RN AT 10nm BASK T 2p m.

B & SRR vk TERRH R, T 1300°C~1400°C T, MBkest sttt Al
FCRERL, DLEESE A Jh TR Si02 AHAN SiC #H:

K 57 FBRARLIN B RERTRL s 5 SR SV R AT PO T RERORL, TR
A BURL AT A4

e B A BURLATAR, iR SV EDE BB R JZ . A 25 5 Bk ;

K 2 A ROROIN 24 SRTRL P s R SR SV R AT T 0 SBR0RL,  DUB RS bt
BT B S BATRIRT R, RS EIE AR Z, IS 2SR k.

ZEREZAE KX G T RY, A Sk Ped it 36 E R A A5 Sk
(US2002164479-A1) HTHFIE ARIE L/ HT

(1) BARBEDHT

3-6-2-1 #& US2002164479-AL HIHT 51 MG 511E 40 (T LR HIEND. A
DIEH, ZERSIHT =8, mEEath. =Bl FHEAM 5 HEh%
A, [FEH LG A, el B ERHL. =& 3M SV 40 L F 5
M GENREE 3-6-2).
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g T R 4755 .
= —
SN\ S S ST
\ . B » .

. | ,

EHBA #
MG CHEMICAL LTD 10 |[ELEE SUNG-MAN 1
ESAMSUNG SDI CO LTD 7 [ELS MTRON LTD 1
M 3M INNOVATIVE PROPERTIES CO 2 |[ENEXEON LTD 1
EMITSUBISHI CHEM CORP 2 [MOBROVAC MARK N 1
B TABUCHI TORU 2 [ESANYO ELECTRIC CO 1
[CJBASF SE 1 [MSEKISUI CHEMICAL CO LTD 1
@BYD CO LTD 1 [OJSHANGHAI SHANSHAN TECHNOLOGY C 1
MDO UI-SONG 1 |[ESHINETSU CHEMICAL CO 1
EIKANGWON NAT UNIVERSITY INDUSTRY M SHIRANE TAKAYUKI 1
COOPERATION FOUNDATION @ SONY CORP 1
B KIM DEOK-HYUN 1 |ETOYOTA CENTRAL RES & DEV 1
B KIM JAE-MYUNG 1 [EUNIV CALIFORNIA 1
EKIM YOU MIN 1 |[CYUASA BATTERY CO LTD 1

F3-6-2-1 US2002164479-A1HIHT 51 A5 51 5L CGEF L FHE )
(2) HARBEHST
K]3-6-2-25£US2002164479-AL K Hi 51 Al j5 51150 (FETEHEFHiES), ATLLEH,

ZEMLGI KBS IZ T FIHEAT 1 KR A LR HE, BORTT R L
TR AR TEM R TR SRR R SR

JPSOTA4EZA

JP20011065162 [
s I [T

- 2 P &5 ) / \ ' AN \,\ W T :
e

HYORREETIEY. CN100459244]

K3-6-2-2  US2002164479-ALFIHT 5| FfE 51 GEF LR H1ES)
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#3-6-2  US2002164479-AL1RT 5] 15 5| & R SCHik

BHCERS TR AR HiELE
BI5I &R (B H US2002164479-Al [11%E ) SCER)

CN100459244C Charcoal negative electrode material and | _F#AZAZ R
its preparation method

EP1644999A1 Anode material for lithium secondary cell | LG fL2%
with high capacity

EP1644999B1 Anode material for lithium secondary cell | LG f£2%
with high capacity

EP1782492A1 Materials for negative electrodes of lithium | b4 R 2 =]
ion batteries

EP1952461A1 Electrode active material for secondary | LG k2~
battery

EP1952462A1 Electrode active material for secondary | LG {£%
battery

EP1952462B1 Electrode active material for secondary | LG {£5
battery

EP1952463A1 High-capacity electrode active material for | LG {£.5*
secondary battery

EP1952463B1 High-capacity electrode active material for | LG {£.2%
secondary battery

EP2018677A1 Electrode active material with high | LG fb%
capacity

EP2018677B1 Electrode active material with high | LG 1k
capacity

EP2282367A1 Negative electrode active material for | Ls mtron ltd

lithium secondary battery, preparation
method of the same, and lithium secondary
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battery containing the same

EP2383224A1 Process for producing carbon particles for | F/K b
electrode, carbon particles for electrode,
and negative-electrode  material  for
lithium-ion secondary battery
EP2387089A1 Negative active material for rechargeable | — /&
lithium battery and rechargeable lithium
battery including same
EP2573842A1 Negative active material for rechargeable | =/
lithium battery, method preparing the same
and rechargeable lithium battery including
the same
EP2579365A1 Negative active material and lithium | =2
battery containing the negative active
material
EP2592675A1 Negative active material, method of | =&
preparing the negative active material,
electrode including the negative active
material, and lithium battery including the
electrode
EP2768049A1 Negative active material, and negative | = /&
electrode and lithium battery each
including the negative active material
US20100124707A1 | Secondary battery and anode RJe
US20110215280A1 | Composite negative electrode materials 3M
US20110311873A1 | Intercalation of silicon and/or tin into
porous carbon substrates
US20120021286A1 | Non-aqueous electrolyte secondary battery | Tabuchi toru
US20130115517A1 | Negative active material, method of | Kim deok-hyun

preparing the negative active material,
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electrode including the negative active
material, and lithium battery including the

electrode

US20130209881A1 | Negative active material and lithium | Do ui-song
battery including negative active material

US7037581B2 Conductive silicon composite, preparation | {54t L.
thereof, and negative electrode material for
non-aqueous electrolyte secondary cell

US7491467B2 Negative electrode for nonaqueous | =354k T
electrolyte  secondary  battery  and | FRA
nonaqueous electrolyte secondary battery
using the same

US7906236B2 Anode active material for lithium | LG {L2
secondary battery and a method for
preparing the same

US7951489B2 Anode active material, method of | =&
preparing the same, and anode and lithium
battery employing the same

US8092940B2 Non-aqueous electrolyte secondary battery | Tabuchi toru

US8182939B2 Anode material for lithium secondary cell | Kim you min
with high capacity

US8435675B2 Non-aqueous electrolyte secondary battery | Shirane takayuki
with  high capacity and good life
characteristics

US8642215B2 Negative active material for rechargeable | Kim jae-myung
lithium battery, method of preparing the
same and rechargeable lithium battery
including the same

US8753545B2 Composite negative electrode materials Obrovac mark n
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US8795890B2

Negative active material containing silicon
particles for a lithium secondary battery
and a method for preparing the same

Lee sung-man

W02004055925A1 | Nonaqueous  electrolyte  secondary | =254k LR H
battery-use cathode and nonaqueous | FR /]
electrolyte secondary battery

W02010112580A1 | Electroactive material, and use thereof in | E2# K
anodes for lithium-ion cells

WO02011109328A1 | Composite negative electrode materials 3M

W02013114094A1 | Composition of si/c electro active material | Nexeon ltd

WO02013116711A1 | Nanoparticles composite and current | Univ  california
collectors for lithium ion negative conductive
electrode polymer coated

Si

W02014084635A1 | Anode material for lithium secondary | LG {5

battery, method for manufacturing same,
and lithium secondary battery comprising
same

JEBIEF (B US2002164479-Al | B BIEFRISCHER)

US6589696B2 Negative active material for rechargeable | = /&
lithium battery and method of preparing
same
JP5074463A Secondary battery Pk & it
US5686138A Lithium secondary battery =V
JP50074463A
JP2001106516A Hydrogen occluding material FH
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3.6.3 US2003118905-Al

US2003118905-A1 ( Conductive silicon oxide powder,preparation thereoe,and
negative electrode material for non-aqueous electrolyte secondary cell) /& H A5 {1k,
PRt T 2002 4 9 H 9 HHIEW &R, ZLHEEREL R
(EP1323783-A2). H[H (CN1428880-A). #i[E (KR2003055091-A). H A&
(JP2004063433-A). &7% (TW593141-A). f#[E (DE60236401-E) Hiif 1L F
Ry, Hop, 7EdE (KR812302-Bl, A% H 2008 4= 3 H 13 H). KKEH
(EP1323783-B1, A% H 2010 45 H 19 F) HIHIE AR

ZERFARFEY L —F S HEME R, BFEAN Siox. HH 1<x<1.6,
SR B 0.01~10p m AU EKI4E D50. @I Ak SR VE R AL FRAE IX BE 4
PR RTD L E&ZSHKRE, BENKELSHEENMER REER
5%~70%.

JR A E AR, R BEREE 11 B AR R (BET RIHAH=200m2/g)
MNEEL LGB AR (BET RHA=4m2/g) Kk KAWL 1350 CHIETSSMA T
AEER, 7R AR —EAGRE SR YT AR KA A EE AN AT R b, WERDTIEY), 75Ok
BRES 5 /B, HlfF AR R (SI0X).

SHEALEER R BUHI 4%, 7F 500°C~1200C IR E TR, JEESE T, EHE
SARE IR SR, PabFRE LR, AR SRR 500°C~1200°C 1)
T R R A A B8

ZERMEZAEFMX B TR, A SCEFEE BN A A Sk
(US2003118905-A1) T HFIHEAREEE 34T

(1) HEARBEIT

3-6-3-1 j& US2003118905-A1 JHI 5 Al JE 51 5% CGETLHRIFIEAN). 7]
PLEH, TR MERE A sl Aa . FEeRFENEIH .

[ £ HEEEZE ($21€): US20030118905A!
1277 B~ Hh + 1 4TED
=5 EHRA
T B WINTEK ELECTRO OPTICS CORP
M ca1 Q1

M HON HAI PREC IND CO LTD
[0 LG CHEMICAL LTD

B STEVENSON DAVID E

[ TANG JIE

B UNIV TSINGHUA

e ey o

[]3-6-3-1 US2003118905-A1HIHT 5| Al JG 51 &t GEFHFH1E N
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(2) TEARBEET

/& 3-6-3-2 s& US2003118905-A1 WY 31 A5 1 HHL (T LHHIFS), M
BRIBARTT RHKAE, Ja St 5] LRI BOR W I A A ¢ T RE M A R
AR Sl 75 AR B SRS (PRI 3-6-3),

 W02014084502481

— _ US2011024475401 [EREEEEEIlEE

3-6-3-2

#£3-6-3 5| FHUS2003118905-A1 1 & F) ik

US2003118905-A1Hi 51 G 51 &t (G T & F|HiE5)

BRI S LRBHR HiEHLE

US7790060B2 SiOx:Si composite material compositions | IR
and methods of making same

US7749406B2 SiOx:Si sputtering targets and method of | Stevenson
making and using such targets david e

US7658822B2 SiOx:Si composite articles and methods of | IRl
making same

US20110244754A1 | Methodfor making cathode slurry RN

US20030118905A1 | Conductive  silicon  oxide  powder,
preparation thereof, and negative electrode
material for  non-aqueous electrolyte
secondary cell

W02014084502A1 | Silicon-based composite and method for | LG {5
manufacturing same

TWI398901B Method for making cathode slurry HENEE|4

43



3.6.4 WO02004097962-Al

WO02004097962-A1 (Cathode for lithium secondary battery, has thin silicon
oxide film formed on surface of collector, by vacuum deposition or sputtering
method) & A Bk 2 4L T 2004 45 4 7 16 H G — 4L F], ZLRCET
PCT &4 £ H A& (JP2004349237-A) . BXK & J& ( EP1622215-Al) . &

(KR2005119214-A). 1 [E (CN1781200-A). #[H (US2007059601-A1) Hiif
TERMGRY, He, EHA (JP3927527-B2 , /At H 2007 4 6 A 13 H). &
(KR1118933-B1, A% H 201243 A 13 H) AL

AR T ER VS Rl i s 7 Bk 1) AR SR AR R R A 1
B, AALfEN SiOx(0.5<x<1.0), M&JELE 0.1~50p m MITERIA, - IRIHE %
AR FERAE 98%EK L) |,

ZEREZANEFIX B THRY, AEFET PCT BEHBERAFFA
Ak (W02004097962-A1) T4 45 AE BE 404t

(1 HARBEESHT

K] 3-6-4-1 & W02004097962-A1 g | F 5 5158 (TR HFIEAD. A
LA, BRI 5 H TEB T =BV SN 5 R TR, RN # .
RICENIT 6 HFEFIGIH (FE LK 3-6-4).

JHNSE NO2004097962A1
{%ﬁ (=3 l&biﬂ -#IEﬂ

SEKO INSTR NG I ) _

—— - —

— =

e BN SONY CORP
DENKI KAGAKU KOGYO KK

LHRA

[l PANASONIC CORP

[ SHINETSU CHEMICAL CO
M SUMITOMO TITANIUM CORP
] DENKI KAGAKU KOGYO KK
[l SANYO ELECTRIC CO

[J SATO TOSHITADA
[ SEIKO INSTR INC
M SONY CORP

B wu MENGTAO

o= NN %
el el

K43-6-4-1 WO02004097962-A1HI R 51 A5 51K M GEF L FHIEN)
(2) BARE# T

K] 3-6-4-2 52 W02004097962-A1 HT 51 FlJ5 5l 1EH CGETHFH1ES), M
LR HAR T RKE, 5905 & R AN BEE P LT rREMEANDE
GBI R4 5. BALRER E SRS (PERLEE 3-6-3).
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JP10050312A
—
CN100470918C
JP2002042809A
CN1319190C

3-6-4-2 'W02004097962-AL1HT 5| A5 5150 GEF LR HI1ES)

#3-6-4 W02004097962-A1FT 51 15 51 & F SRk

FHCER 5 EHBHK HIFHLH

BB &R (Bl W02004097962-A1 (1% FISCH)

CN100470918C Battery and manufacturing method thereof RJe

CN1319190C Secondary battery negative pole (anode) and | Wu mengtao

making method

US20100178566A1 | Method of producing silicon oxide, negative | ¥A
electrode active material for lithium ion
secondary battery and lithium ion secondary

battery using the same

US7914930B2 Method  for

electrolyte secondary battery

producing  non-aqueous | fA T

US8334073B2

Non-aqueous electrolyte secondary battery
and method of manufacturing negative
electrode thereof

SATO
TOSHITADA

WO02006046353A1

Method for producing negative electrode for
lithium secondary battery

ERRBL A
bR 2> =]

JEBIEH (B W0O2004097962-A1 B| A HIEFI Sk

o

JP2002373653A

Negative electrode material for nonaqueous
electrolyte secondary battery

fEfe T
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JP2001226112A Highly active silicon oxide powder and its | 15 {t T
manufacturing method

JP2001210319A Manufacturing method of electrode for | = H LA

lithium ion secondary battery Fyan
JP10050312A Nonaqueous electrolyte secondary battery Seiko instr inc
JP2002042809A Non-aqueous secondary battery Denki kagaku
kogyo kk

3.6.5 US2006228626-Al

US2006228626-A1 (Electrolytic solution and battery) &2 Jé k<4t T 2006
47T HHRER LR, ZLRIEAEH A (JP2006318888-A) . i [H
(KR2006107410-A). F1[E (CN1862871-A) HiiE T LAy . Hrh, EHA
(JP5067522-B2, ~ 4 H 2012 4 11 H 7 H). #[H (KR1315528-B1, A% H 2013
10 H 8 H) SRAHAL.

ZHR F W R A R . AR B R T PR IR R BR AT AR
YN 4-5-1, 3- " EURIR-2-B B 4-50-1, 3-AURIA-2-T, DA KFRIREE T % &
Bl 1, 1, 2, 2, 3, 3-NEAKE-1, 3-RERE AR . ik, ©T A E TR
(o RN, I HAT DASSGE A PR R

PR IR PR o, AR S IR L S AR AT
R T HPRIRBRIRBEATAEY) . Forbr, MRMEAZ R A& 8EAE 0.1 EE%E 31 EHE%H
VWHEIN, WA rRB g, B Ets (D 2 6 st s
Vi) 2 b —Fi-

R4lo

o
N
R42 s
0 Rl 0 -
g N I I \ .
s 8T (1 N M4 --- &)
s - =
0% \,N_ <0 Ra3 //S\r\
M1 ras 0 O
Rﬁlo\\ 2
R52 s
o R2 -
>s7 Sc=0 - @ “NT-M5" - (5)
0% N ¢
\ R53 N
Mz gRs4 O
R61 e
3 R62 cf .
o=c__>C=0 @ N M§" - (6)
N R63 C
%
M3 R64

46



Hr M1, M2, M3, M4, M5 fil M6 % HE4 8, R1. R2 Al R3 % HAC
FEA 2-5/N 51 B EUEE B HE I e Bk B B I ot i S A3 S R A
FIFE], R41. R42. R43. R44. R51. R52. R53. R54. R61. R62. R63 Fl R64
FHARREABA 12 4 AR 71 R BH A b e i b 2 S S A Y
ZilP

Frik BR RS ATAE YD, 05 4-F-1, 3- —FURFF-2-Fi A1 4-5-1, 3- & RFf-2-
il i) & > —Fh

2 FL ARV B0 55 08 B RAT ANV AT RO IR B R T AV A iR ) 2220 1 R, o,
HAT AR (PR B BR TR 1Y & EEAEAE 0.05 HE% R 20 HEWKTEHEN,
Ui s RN TR A B AE 0.01 EE%E 5 HEWMTEEA, Hm .

G RIEZ A E X HUE 1 ORY, A SRR I 58 [ FE ) A 24 S0k
(US2006228626-A1) M T EHIHAIBER T

(1 SARBEEST

&l 3-6-5-1 /& US2006228626-A1 HHT 51 M1 )5 S 1FHL Gk TR HIFEA). A
LB, LG 7 =220 TN 2 fHERSA], FRgRE. =2,
LG fL=A55 U I 29 AFEA 51 (FEILER 3-6-5).

| SR RE] ($10): US20060228626A1
1277~ VEIE - 1 ShR - 1 $TED

= 3YD CO )
gl CHO YOUNG Jal

US20040146786A -
\ 5l COMMVY SCIENT IND R

MITSUBISHI CHEM CORP S i g TS
I=13] B I T eSS il e
US20060228626A e —

LHRA #
B SONY CORP 6 @
@ LG CHEMICAL LTD |
M SAMSUNG SDI CO LTD 3@
[ cCOMMW SCIENT IND RES ORG 2 [ LG CHEM. LTD.
23
10
1l
1
1

IHARA MASAYUKI
KOTATO MINORU
LEE SANG-MIN

B YAMAGUCHI HIROYUKI
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(2) TEARBEET

] 3-6-5-2 /& US2006228626-A1 [T 5 A5 51 1ML (GET LR HiES), M
BRIHARTT R KT, 5 a8t 5] LR AR Gt 2 B th e ¢ T4 B 1 IR i
AR SE (FEILEK 3-6-3).

AL200827190982

EP216294241

/5622165682

5200501640948 [ _
1520050164094, ‘

‘y“ ‘ -
K3-6-5-2 US2006228626-A1HHI 51 A5 5] T4 (GEF L F|HIE5)

#%3-6-5 US2006228626-AL1HT 5] Al 5| & F)SCk

B RS BRI HIE DL
BISIEFR (51 F US2006228626-Al 115 F 3CHR)
AU2008271909B2 | Lithium energy storage device Commw scient

ind res org
EP1970989A1 Electrolyte for lithium ion rechargeable | = /&

battery and lithium ion rechargeable battery
including the same

EP1970989B1 Electrolyte for lithium ion rechargeable | = /£
battery and lithium ion rechargeable battery
including the same
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EP2158635A1 Non-aqueous electrolyte and secondary | LG b5
battery comprising the same
EP2158635B1 Non-aqueous electrolyte and secondary | LG b5
battery comprising the same
EP2162942A1 Lithium energy storage device Commw scient
ind res org
EP2304835A1 Electrolyte for lithium batteries, lithium | EE3id A5 BR 2y
batteries and method for producing the same | w]
EP2367230A1 Electrolyte solution for rechargeable lithium | =2
battery, and rechargeable lithium battery
including the same
EP2645463A1 Non-aqueous electrolyte and secondary | LG b2~
battery comprising the same
KR1352333B1 Electrolytic solution and battery RJe
KR976958B1 Non-aqueous electrolyte solution for a| LG fb~
lithium secondary battery comprising a
eutectic mixture and a sultone-based
compound and a lithium secondary battery
comprising the same
US20080138715A1 | Electrolytic solution and battery e
US20080193854A1 | Electrolytic solution and battery
US20080286648A1 | Electrolytic solution and battery wJe
US20090004568A1 | Anode and battery =Je
US20090233180A1 | Secondary battery =)
US20100316908A1 | Battery =)
US20110020700A1 | Nonaqueous electrolyte for secondary cell, | Asahi glass co

and secondary cell

Itd
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US20120021299A1

Solid lithium ion secondary battery and
electrode therefor

Maeda hideaki

US20120115042A1 | Nonaqueous electrolytic  solutions and | Kotato minoru
nonaqueous-electrolyte batteries

US20120295148A1 | Electrolytic solution for secondary battery, | Yoshimura
secondary battery,electronic appliance, | kentaro
power tool, electric vehicle, and electric
power storage system

US7709142B2 Electrolytic solution containing 4-fluoro-1, | & JE
3-dioxolane-2-one solvent

US8211336B2 Method  for  producing  nonaqueous | Miyasaka
electrolyte secondary battery hanako

US8221656B2 Secondary battery Ihara masayuki

US8389162B2 Electrolyte for rechargeable lithium battery | Hwang
including additives, and rechargeable | duck-chul
lithium battery including the same

US8404389B2 Electrolytic solution and battery Ihara masayuki

US8679683B2 Electrolyte solution containing a cyclic | Yamaguchi
imide salt and light metal salt and battery akira

US8697293B2 Non-aqueous electrolyte solution for lithium | Park so-young
secondary battery and lithium secondary
battery having the same

WO2008082048A1 | Nonaqueous electrolyte for li-secondary | Cheil ind inc

battery and li secondary battery thereby

[&F (B US2006228626-A1 2| A IIEF])

US20050164094A1 | Nonaqueous electrolytic  solution and | =Z54b T4
lithium secondary battery HIRAH
US20040146786A1 | Nonaqueous electolytic solution,

composition for polymer gel electrolyte,
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polymer gel electrolyte, secondary cell, and
electric double-layer capacitor

3.6.6 W02008126800-A1

W02008126800-A1 ( Nonaqueous electrolyte for rechargeable battery,and
rechargeable battery with nonaqueous electrolyte) J& =251k 24k X 24t T 2008 4E 4
H 4 HHEW—LF], ZEFEmET PCT BAEHA (JP2008269979-A). EX
%) (EP2144321-A1). #[E (KR2010014725-A). 1 [E (CN101652894-A).
FE (US2010119956-A1) HIil | HAIfRY. Hr, fEHA (JP5268016-B2, ~
% H 2013 4 8 A 21 H) 3R1G4AL.
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AR RE B, HsiR Rt . TR AR, Egm ket
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HAFMEEIU . AR INEIT A& A PR R A/ B MR L . I E A AA
R € AL 22 S5 F BURF e IR AL S VDI AR K FRAARL, ok 1 IR TR

AR R AR U R A A 7K FR R VBRI 0 I B TS I ) A AT
1M, Herp GONE EY) B ik B R B R Si R Sn R A Pb R 2
LR T

Z A 7K H A 2 P PR AR A A 2% P AR TR ) AR KV A B o L R ERL R M
WA (7)) BRI IR B BE W AE h, JLAE 4 80k K s R R
0.001~0.5mol/L. 45 FoffE o S SR IR ER AN/ B g IR &, L S B ARX TR
K AR B 0.001 i 5 %~5 i 5%, fLiE N 0.01 i i %~5 i %,

[\ I,O
N M 7)
s,
0O

R’
o

ZARKIEFIAERSE: HAEKBERSE 30~90 EF%ILE 25°C K kL R EE
1.5mPass L N HIMLEY) . 5 AEKBE & 10~70 A% IR &9, I+ H A5
ik B BA A MM IKEREE . B x5 AR ER . 59U IR R I — U IR £h
RS 1 Mk EY) . Hodr, BTIRAE 25°C Nk REUE 1.5mPass LU Nt &
YIohik EEEIRBRER R  FEIRRIRER . BEIREE S IR IREE i 20 1 Mk &4; ik
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MARTAAL B V00938 T BRAN/ AR T IRAT A Pinid B A AN P AT B ) B IR I 9 Tk PR
W 2B B AR BR . £ s BT R A 50 J5L 7 IO BR IR G 1 55 10 3R XA IR e e
IRBRIR T o

ZARKHEMRIOE S A TRt & Fridfe&¥fE 25°C ok, Hoariw
Hre 5 LB R PE R 0.6 P LR, JFRATERE SR T 1B 2R IEER], prid
R T I E AR AL B L. Horh, B RGE 2% 5 T 1B R A AL &1
R IR JEAN S B S AL S . A s s AU/ “ AN BATRR T
<t J5 7 AA M AR BB R PR A T e BRAR S 7

ZAEK HRROE S Ak E T iRER (8) RRMIMLEY. Fbaw. REm
Btk &, WEISILEY). BRI &Y. BB A . HEML Y. TR
o AL EAEAREE M A EEL &Y. DL A RR-B A AR i E D 1 Rk A
W, FLIE S K AR RN 0.01 B %~25 i E%.

9
Rr—Z;Rs (8)

FEEX (D F, R1. R2 & R3 & B F R T AFIE#E R 7B
A T8 1~12 P et . BT IR U 1 U R I 74 1~12 B | 2t

ZARK LR UE 5 A IR 2 B AL S BSMIR BB AL &7, LS
H 11 0.001 J5ii F%~5 i &%

ZEREZANEFMX G 7 RY, ASCFEds PCT BAEHIERI AT A
R (W02008126800-A1) T Rl AE BE 40t -

(1) BARBERDHT

3-6-6-1 ;& W02008126800-A1 I H 51 M5 I fE ML (T LR HIFEN). A
DR, SRS H T =240, =FlBbl. ®E. 5 LRSI 12 44
LR, AR REEERAT . =8, =T, =FEENENEN 21
PEEFISIH (FEILE 3-6-6).

52



OHASHI YOUICH!

HOSHI MITSUO

FUJI ELECTROCH

LEHRA #

B MITSUBISHI CHEM CORP g |[BHOSHI MITSUO 1

[ SONY CORP 4 [(H)X NIPPON MINING & METALS CORP 1

Ml SANYO ELECTRIC CO 3 |[EKOHNO KAZUSHIGE 1

[CJ CENTRAL GLASS CO LTD 2 |[ELEE SANG ICK 1

Bl SAMSUNG ELECTRONICS CO LTD 2 |[EMITSUBISHI CABLE IND LTD 1

[JFUII ELECTROCHEMICAL CO LTD 1 [H OHASHI YOUICHI 1

B FUIIWARA AIICHIRO 1 [HSANYO ELECTRIC CO LTD 1

M HITACHI LTD 1 [ETAKEUCHI YOICHIRO 1
1 1

B HITACHI MAXELL KK B TOYOTA CENTRAL RES & DEV

[%3-6-6-1 WO2008126800-ALH{ 51 AlJm Sl HL (FEFEA A A
(2) AR

K]3-6-6-2,2W02008126800-AL 11 H 5| A5 5 1& &t (FETHFHiES), AL
EFH, =E. =FEEN. BB, PRI ARA TSN T B SZERHHT T KE
HIAMNE L R H 1, FAR T S F B M AEK B A B 1 R A,

JP4B076322A

JP4045832A

JP92458324

K]3-6-6-2 WO02008126800-A1H] 5| flf5 5 1FH (ETERHIFS)
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%£3-6-6 WO02008126800-ALF 5| F1J5 5] & F SRk

BHCERS TR AR HiELE
A5 EF] (5] H W02008126800-A1 1% F|THR)

EP2065339A1 Method for producing lithium | H RIIAFR
difluorophosphate and nonaqueous | 2 ]
electrolyte battery using the same

EP2065339B1 Method for producing lithium | 7 Je 3 35 F R
difluorophosphate and nonaqueous | 2 ]
electrolyte battery using the same

EP2184799A1 Polymer electrolyte, lithium  battery | = EH T
comprising the polymer electrolyte, method
of preparing the polymer electrolyte, and
method of preparing the lithium battery

EP2184799B1 Polymer electrolyte, lithium battery | =2 ¥
comprising the polymer electrolyte, method
of preparing the polymer electrolyte, and
method of preparing the lithium battery

JP05299164B2 =W

JP05416128B2 H 372 7 38R

JP05441221B2 =L

JP05549438B2 =ENT

JP2010165542A Electrolyte and secondary battery wJe

JP2011044255A Nonaqueous electrolyte, and nonaqueous | —Zzft T
electrolyte battery

JP2011049152A Nonaqueous electrolyte, and nonaqueous | —Zzft T
electrolyte secondary battery using the same

JP2011238440A Nonaqueous electrolyte secondary battery | —¥EHLHL

and nonaqueous electrolyte for the same
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US20090226819A1 | Electrolytic solution and secondary battery | & J&
US20100190054A1 | Battery RJe
US20110223476A1 | Non-aqueous  electrolyte and  lithium | H 3z
secondary battery using the same
US20120121988A1 | Negative active material for rechargeable | Lee sang ick
lithium battery, method of manufacturing
the same and rechargeable lithium battery
having the same
US20120202110A1 | Secondary battery cell and a battery pack Takeuchi
yoichiro
US20120282531A1 | Electrolyte for rechargeable lithium battery
and rechargeable lithium battery including
the same
US20130011734A1 | Jx nippon mining & metals corp  copper
foil for negative electrode current collector
of secondary battery
US8617749B2 Non-aqueous electrolyte and lithium | Kobayashi
secondary battery using the same toshiyuki
US8728657B2 Method for producing lithium | Tsujioka
difluorophosphate and nonaqueous | shoichi

electrolyte battery using the same

JEBIEH (B WO2008126800-A1 B| FH fE&FI3CHR)

JP2001006729A Nonaqueous electrolyte secondary battery =T
WO02006137177A1 | Method for producing difluorophosphate, | =254k T
non-aqueous electrolyte for secondary cell
and non-aqueous electrolyte secondary cell
JP9245832A Non-aqueous electrolytic liquid R
JP4045832A Device for preventing water hammer in jet | Hoshi mitsuo
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mixer

JP2004363077A Nonaqueous electrolytic ~ solution and | =251k T
nonaqueous electrolytic solution secondary
battery using it

JP2000012078A Nonaqueous electrolyte secondary battery FH

JP2004296389A Nonaqueous electrolyte solution secondary | =¥ HL#L

battery
JP46076322A
WO02006088021A1 | Test equipment and its utilization —FENT
JP11067270A Nonaqueous electrolyte secondary battery | =¥ HLHL
JP10050342A Non-aqueous electrolyte secondary battery | & JE
JP7176322A Electrolytic solution for li secondary battery | =%

3.6.7 US2004058240-A1

US2004058240-A1 (Anode compositions having an elastomeric binder and an
adhesion promoter) & 3M AFTA PR A A 2002 49 H 20 H HIEH—H%&F], 1%
LHEET PCT @21 A . AU2003258306-A1) % J5 (EP1547171-A2)
HA< (JP2006500738-W). &7 (TW200419837-A). FH[E (CN1682393-A).
(KR2005057430-A). ffi[E (DE60332253-E) HiiE 7 L Hl{Ey. Hb, A%
(US7341804-B2, A4 H 2008 4= 3 A 11 H). Bk%Js (EP1547171-B1, A%
H 2010 4F 4 H 21 H). #E (KR1062090-B1, A% H 201149 A 2 H). HA

(JP4860922-B2, %5 H 2012 4 1 A 25 H). &8 (TW332285-B1, A15 H 2010
F10 A 21 H) AL

SRR TE MR AEY), B E RIS YR G, Bk
o) < B RURLAN 3 FELRRRE T, DA SRt < IR UKL 3 PR REFRIATURE & 70 2 TR &
RIRERG R o 3R Bl R I S A5 Wi 43 1 B AR A R A R B 85 1 ri it

G2 JE UKL B AT (0 B AL S0 A | B0 R BR AR LU AR H AL S T A R
. . PeSE; SHERIER SR AL Bk, SRUGE. SRR, 2R
FEOIHERE. SHGEIE OIGER. L1- T8 M. NENG. L6 TIIEULK
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EATRIH G BRI B ke SRR NS . BEIRIEE LA eI & = MR Rk
Higttkl, &8, &BREWY. SRk, S&EEIAnEREMAAY); WBiEhk
AT DA (] 4% F A o A LR o o A LR B B R SRV R e s RIUSR O &
FILEM UL EN A G WA EFERIR 4 88 IR — L8R BxIRN —
EUASCEAITRAH A W FUER] LiPF4A. LiBF4 A1 LiCIO4; FH TV 4 v fifd 5 1) Ha,
) B AR 4 & Y0 6145 LiCoO2. LiCo0.2Ni0.802 il LiMn204; & 4 [l 44 Ha fif
JoT ) FL i R BR Bl 2H 5 P L Liv308 i Liv205.

ZERIIEZ AN E KX B TR, Ak 36 E #E iA A 2 STk
(US2004058240-A1) T E&FH RIBEE D HT

(1) HARIBERDHT

&l 3-6-7-1 J& US2004058240-A1 HHT 51 A5 5EHL (T HRMHHEAD. AT
UEH, ERGIH T =301, LA &bl i lds AT
ENLAIE) 18 HRESE B A, A B 3M BT A TR A F]. Accumulateurs fixes. Saft
groupe sa L4 ) 16 LG5I (FE L3 3-6-7).

| L HEEE EE] (33{€): US20040058240A1
AR77 > EIR -0 SR - 1 FTED

JAPAN ENERGY core [ —
FuarsuLTo [
UJI PHOTO FILM C

e e
ATSUHASHI HI

DENSO CORP
canonk |
g
A — _—

LHA

[l 3M INNOVATIVE PROPERTIES CO
B ACCUMULATEURS FIXES

M MATSUSHITA ELECTRIC IND CO LTD
CJALLIED SIGNAL INC

B CANON KK

[JDENSO CORP

B FUJI ELECTROCHEMICAL CO LTD
M FUJI PHOTO FILM CO LTD

B FUITSU LTD

M )APAN ENERGY CORP

BILE DINH BA

1 [ELEROY NICOLAS
CIMITSUBISHI CHEM CORP
B MITSUHASHI HIROYUKI
Il OUTBOARD MARINE CORP
[ SAFT GROUPE SA
Bl SCANLAN JEROME E
[CJSUMITOMO CHEMICAL CO
B SUMITOMO METAL IND
M TOYOTA CENTRAL RES & DEV
[ YARDNEY TECH PROD

O e e = NN
L e S S S S e

K43-6-7-1 US2004058240-ALH1 5| Fl )5 51H I (GEFH R H1E AN
(2) FARME#ST

K]3-6-7-27£US2004058240-A1) i 5| Al 5 51 &3 (GETHHHiES), ALl
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i, SMEIHA IR A R B S8z L AT T RERSNE LA R, SR REE
WG, M. B EYE.

1S20010033973

JP2001006683A

USS571638A

=y

=
W02 A2

US623542781

JP11354104A
— US20130219703A1

US4814242A i

K13-6-7-2  US2004058240-A1RT 5 MG 5l 1K 4L (BT LA HIE )
#3-6-7 US2004058240-ALHT 5] Al ji5 5 & F Sk
BFISCER S HFILFK B
RISIEFR (51 F US2004058240-Al [{1&FI 304

EP1837935A1 Plasticized electrode for alkaline storage | Accumulateurs
battery fixes

EP1837935B1 Plasticized electrode for alkaline storage | Saft groupe sa
battery

FR2899018A1 Electrode plastifiee pour accumulateur | Accumulateurs
alcalin fixes

US20130219703A1 | Method for producing composition for | Mitsuhashi
forming positive electrode material mixture | hiroyuki
layer and method for producing lithium ion
secondary battery

US7498100B2 Multi-phase, silicon-containing electrode for | 3M £ 7 5 R
a lithium-ion battery N
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US7767349B2 Alloy compositions for lithium ion batteries | 3M
US7771861B2 Method of using an electrochemical cell 3M
US7851085B2 Alloy compositions for lithium ion batteries | 3M
US7871727B2 Alloy composition for lithium ion batteries | 3M
US7906238B2 Silicon-containing  alloys  useful as|3M
electrodes for lithium-ion batteries
US7972725B2 Polyimide electrode binders 3M
US8062790B2 Plasticized electrode for an alkaline battery | Bernard patrick
US8071238B2 Silicon-containing  alloys  useful  as | Le dinh ba
electrodes for lithium-ion batteries
WO02008106288A1 | Electrolytes, electrode compositions and | 3M
electrochemical cells made therefrom
WO2011094126A1 | High capacity lithium-ion electrochemical | 3M
cells
WO02013070298A2 | High capacity positive electrodes for use in | 3M

lithium-ion electrochemical cells and
methods of making same

J5BIEF] (B US2004058240-A1 3| B HEFISCHR)

US6203944B1 Electrode for a lithium battery 3M
JP2050809A Die member for forming lost foam pattern Outboard
marine corp
US6225003B1 Electrode materials having an elastomer | =254t T
binder and associated electrochemical and
fabrication process
US6235427B1 Nonaqueous secondary battery containing | & /&
silicic material
US20010033973A1 | Electrode compositions having improved
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cycling behavior

JP9223501A Sheet-like electrode for battery B HEE
JP4188560A Manufacture of negative electrode for | #A T HL%%
non-aqueous electrolyte secondary battery
US4814242A Elastomeric binders for battery electrodes Allied signal
inc
JP9050809A Lithium secondary battery H A e i
JP10241678A Manufacture of electrode hydrogen-storage | 13 & 4 J& Tl
alloy powder and hydrogen-storage alloy
electrode
JP2001006683A Active material for lithium battery FH
JP4023501A Dielectric tem resonator [ElEmiii]
US5262255A Negative electrode for  non-aqueous | fa N HL#S
electrolyte secondary battery
US5571638A Lithium secondary battery R T
US20020122950A1 | Polymeric binder for adherent coatings Yardney tech
prod
EP1313158A2 Electrode material for rechargeable lithium | FERERR 24t
battery, electrode comprising said electrode
material, rechargeable lithium battery
having said electrode, and process for the
production thereof
JP11354104A Nonaqueous electrolyte secondary battery | Denso corp
and manufacture for electrode
W02001099127A2 | New magnetic materials, metallic particles | Univ iowa res
and method of making same found
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3.6.8 WO2006030681-Al

W02006030681-A1 ( Non-aqueous electrolyte secondary battery and
non-aqueous electrolyte) & =7 FANIFR N2tk A =254 22k X 4L T 2005 4F 9
H 8 HHiEM— LR, ZEFLET PCT &AEHA (JP2006086058-A). Kk
%5 (EP1806806-A1). [EH (US2007178379-A1). "H[E (CN1981406-A). #h
(KR2007054629-A) Hii 7 LAIMRY. e, fEHA (IP4921702-B2, Atk
H 2012 4 4 A 25 H). §iE (KR1272434-B1, A+ H 201346 A 7 H) 345
AL

ZHOR F B AR AR LI A IR & R i R U I, 2a i e A
& B AHEE, 20 MHEIRERBURLIE A LR, 2b 9 0.01u m DAL RIS AA.

TR & R TEVE R TE BRI A A, IR A H T DL & s (el AL &t mT
DASE [ V4

R B E A iR () s e 549,

RI_O\
C

=S¢
Re—07 (1)

A, Rl R2 B CHUREUEA &AM ERE b, Rl R2 & —T7
MRS EE 1AL ERE, RL. R2 0] LU AR [F] 234 F 4 n] DR AN [H] i 2 ],
R1. R2 A] LIRS L A, W] DUAH B 456 T 3h . fE R -h i & &8 0.1%~
Jfi & 10%-

PR T VARG B R BN 3~9 YU B N I N BRAL S . POIRBRIR IR . i
BRERME « BEIRRIRNS LA LR 1 A DL BV, 78 A & 208 90 BTE%
PLb, HApERRBRIR A A BRL S Y& TRy 20 BIE%LA b, BB AR ER
% H LiBF4 LLJZ LiPF6 ) —Fl.
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ZEMEZANEFHX HE T RS, ACEFEE PCT BEHIFRHAFA
3 ER (WO02006030681-A1) AT HFIFAIE BT o

(1) HARIBEHT

K] 3-6-8-1 & W02006030681-A1 1T 5 Fl 5 5155 GETFLHRIHFIEAN). Al
LA, ZERSIH T = RE. = HEHMN 10 L ER], R .
RIe. ZEENM 18 HFEFRISIH (FERLK 3-6-8).

ERELEXEE (121€): WO2006030
17 EIB  HM0L - 1 4TED

KOTATO MIN
~ |KOTATO MIN

gl 1 TSUSHITA E

NEC CORP >

[ sonv core
FUJITSU LTD

HHBRA
Il SONY CORP
[ MITSUBISHI CHEM CORP
Il SANYO ELECTRIC CO
[CKOTATO MINORU
B MITSUI CHEMICALS INC

CJFUIITSU LTD
B FURUKAWA BATTERY CO LTD

M 1TO SHUII

B MATSUSHITA ELECTRIC IND CO LTD
B NEC CORP

[ SANYO COMPONENT EUROP GMBH
[ SANYO ELECTRIC CO LTD

WINTER MARTIN

1
1
1
1
1
1

HHENNOGOO %

K3-6-8-1 W02006030681-AL1H; 5| F1J5 5[ 1& M (G&F L FH1EH A
(2) BARE#H T

K]3-6-8-2,2W02006030681-AL1 11 Hi 5| A1 5 5 1& . (ETHFHiES), 7L
B, ZBM=ERAA Bz T RIEAT T REMAINE LRI G, BT REEW
N EEL A TRURT BB A
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EP1394888A1

JPB138739A

JPSB038739A

US823645482

&3-6-8-2  W02006030681-AL1 R 5 F1 5 5 1E 4 (T LA HiE5)

#*3-6-8 'WO02006030681-ALH 5] FJ5 5| & F| SCHk

BRI S LRBHR HiEHLE
R 51EA (5] W02006030681-Al [1E&FISCH)
CN101449408B Negative electrode for lithium secondary | #a
battery and lithium secondary battery
containing the same
CN101483262B Battery R
EP2031689A1 Nonaqueous  electrolyte  solution and | —=3%
nonaqueous electrolyte battery
EP2031689B1 Nonaqueous  electrolyte  solution and | =3%
nonaqueous electrolyte battery
JP04993159B2 e
JP05147342B2 =TERR
JP05239302B2 e
JP05369391B2 =3
JP2006338892A Battery =)
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e

JP2008010414A Non-aqueous electrolytic solution and | ===
non-aqueous electrolyte battery

JP2009123465A Lithium ion secondary battery e

US8236454B2 Negative electrode for lithium ion secondary | Kogetsu
battery and lithium ion secondary battery | yasutaka
including the same

US8574757B2 Nonaqueous electrolytic  solution and | Kotato minoru
nonaqueous electrolyte battery

US8685562B2 Nonaqueous electrolytic  solution and | Kotato minoru
nonaqueous electrolyte battery

WO02006021452A2 | Lithium secondary battery =YL

WO02006021452A3 | Lithium secondary battery =YL

W02007043526A1 | Nonaqueous electrolyte solution and lithium | =H:4k2%
secondary battery using same

WO02007142121A1 | Nonaqueous electrolyte  solution and | =3%
nonaqueous electrolyte battery

JE5IEF (B W02006030681-A1 5| F i1 EFI3CHR)

JP2002279972A Electrode for lithium secondary battery, and | =L
the lithium secondary battery

EP1394888A1 Electrolyte solution for secondary battery | NEC CORP
and secondary battery using the same

JP8138739A Lithium secondary battery T IA] EL

JP2002289178A Lithium secondary battery and electrode for | =¥ FEHL
it

US20020192564A1 | Lithium secondary battery

JP2005235734A Battery, its charge and discharge method, | & JE
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and its charge and discharge control element

JP2003007295A Electrode for lithium secondary battery, and | = £ HLHL
the lithium secondary battery

JP2003007305A Electrode for secondary lithium battery and | =¥ HLAL
secondary lithium battery

JP56038739A Self shift gas discharge panel [Eimmeti]

JP10189046A Nonaqueus electrolyte and nonaqueous | —H1b2%
electrolytic secondary battery

3.7 &

ATERT DI BREE, SRR SRR L RS AT 704 JHLA
B, ATLUE -

Tk i A7 BORH DG B R FR S 7R B 2R I, (BB E KRB ZE . 2004
F~2010 SFHIERE BB E, BHE 2011 5, TR HIEHEA TS EI
BRI B R o AR B T B R BN AR R 5% B B4R FE AR AR LR
G, RS AR K EHIE R AT B % B . X — iR serE B £
W IEAE AL TP id Ok e B

MEEGRR LM HE 2R ARTE , W R A R i 2, (5 EEiE 80%. &
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WS, HREED I, BREY | SEEMERE, IR
EYN, FEEESET, I mREEY, wWH, o
BE, L imRIE .

FRACACEE 2~6 /N, R INFFVR A, BT s ingsloveE, &,
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Y SIS NGB WA 38, LR A RS HSQ ¥
WA, IEHT, £ 900~1000°C k52 jo F A UL IR nh 15
EIEZINTLS iy S EREARTEE v TN S LIRS IR
Wi, K AT S5 800~900°C Rk ik, KR,

CN201110369016.6

W FYIRIAE Y 300~500nm A= . IERERR ZBH. 5 Lt
W EHE . LRI A E T, £E 500~600C #fiE 132
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Kerbh . AR S BON 57K ST BRI 53 b .

CN201110414949.2

B >FH4ki4% N 300~330nm RS ZE AL P AL, g AbHE
R SEREIEW, 2 BGNAE AR S, T 60~80°C
HHATERBER N, B fa R EE .

CN201110415070.X

FEWWOR SR AR AT, R B A 51 R SR
TR e A TR A AU AT ST SR S I A A TR A
W, TRBRIELT BRI U 17> 75 0 800~5000g/mol . Kt
PR AEB[E 16 7= 40 T 600~1000°C K5 bedF 2 rhr (a4 kL, H4fir
AERIEL A SR LSRG IR & I TR
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RN e — S AR BEAT IR IR BRI 2P RLAR N 9RO
W Bk S A S AE ARG G SRR AR A 152
HHL ORI E TR

10

CN201210126511.9

RER IR HE A B A S &R M RS
WD, REREEE S =g 2 AU E AR

11

CN201210127121.3

AR A% PSS T AR IR A BRI R AR LT i — 2 e A e
-FRE A,

12

CN201210303878.3

Rerbky. FACRE. AHRIER S, BIET IR R R,

13

CN201210594097.4

- ARE-BR E S APRL, k- A hE - 2 S M ERE R
77 T R FERE RS URLAN 5 — T 58 BB JZ s Pk s Rk
PRI BAEAT 3R — e TR E R ) — OBk, TR i) —
WS TS ER R R AN R s G RN T A
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4 CN201210191929.8 ERREE R L, FLNETA ML 8Bk

5 CN201210204924.4 LA BEEERARINRERE GEEYFRCNA
2) , URAWEBAREZEARENTUZES GEEY
FUNEE, BEEMBEETHEDL—M) .

6 CN201210294046.X SERARRT ) RGBS —IRERTN S ik
2, BB EREEYIFONG R, . A SNgE ST
Kz —F,

7 BRI G RIE S E A, SRR

CN201210387258.2

Ay BAE BT A BRI FLBR R

8 CN201310391947.5 TR IR A EA M SRS

9 CN201310557205.5 LA AN AN S B AL IR B RS AT A2

10 CN201310565779.7 AREEFOIE RGNS BMGIR I3 RmEW %
B R BRI W i i B/ —Fl, BRI RG 457 4t
100~400°C #uib 21,
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FHBE TR

SRR G MR
i 7
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Fs BRI
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BRI

Rk Y EE B

1 CN98117759.X

HLHH

RO K e 3E BSOS MR AR B A B AN R UM 2
15 A IR KRR B R TRE,  AKEE IR N
5nm~100nm,  GRAUH I T FL K 0 B G S L S
ARG 5 70 B E I RORS 7510 o

CN200410030990.X

2007

WiTeshE i, M E A BRI, AL Y RS BN
7, WE MY UL B READ S B Ak in VO, V203, CrO.
MnO i —Fhel LIRS Y. A5 AR Z

CN200810226025.8

2013

RemusE FHatmpRm, REMN SR IITAIN,
ERMIITCAAATEN. SRS GEIINTTR
WD SMETLITARI . SN ILTRIMTED .

CN200910235699.9

2013

AHULEDAE R FOY B BC &9, Pk Ao 2~8,
Prid AL SN SIS Be. SBRIMITIA. N
TEI R AT EMAE .

CN201010034008.1

B E AR 5 Bas IR R R i s ik
G570, KZFC A N SRR B A T R AR I A%
MEG TN BEMESNEE, THEE)EN C. Cu. Fe.
Ni. Cr. Al203 &5 ) —FPa 2 A

CN201210185907.0

B A R BRI RLR , T AR R
53 E R L | SiOX ML & i) — R R Aoy, o,
0<X=2

CN201210310718.1

FRRREREEPEA RN R T G A B T SE A R A R
TRSME, QBN ARG EAR S S T8
PR LT SRR L A, HR R T S AR
T T I

R R AT

CN201110268147.5

2013

LA FLESHIRITERT R 9 R 4K, CuOXx BURLIR AR FLIA
AN RIS BRI 21 73 A T R AR AR R T AT FLEE

CN201210103692.3

2014

— i) g LR A R SR e R AR ) 2 AL
B IR AN I rt O AR 3%

CN201210105566.1

BEEE SR BIE, @R A AT S
FUUR Tibt Rk EA5 3.

4 CN201210407835.X

B ERIR B L B AUREE MBI R SR E SRR &
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PCT

Semiconductor  device  using

grapheme  and  method  of

manufacturing the same

WO

NEC CORP

2010102292

20

WO;US;JP

PCT

14

Lithium secondary battery for

computer, has electrolyte liquid

contains cyclosiloxane compound,
silicon

fluorosilane  compound,

compound,  compound  having
sulfur-fluorine bond, and specific

salt

WO

MITSUBISHI CHEM

CORP

2010015514

59

WO;JP;EP;KR;CN;

us

37

Negative electrode material for
nonaqueous electrode secondary
battery comprises grains of silicon
phase and surrounding at least a
part of each, a solid solution of an
intermetallic compound of silicon

with another element

EP

SUMITOMO METAL

IND LTD

2003175589

57

EP;WO;JP;CN;KR;

us

PCT

Electrode material, for rechargeable
lithium batteries, comprises fine

powder of silicon-based material

EP

CANON KK

2003157407

54

EP;US;KR;CN;JP;

T™W

=7

19

Carbonaceous material as negative

electrode material for lithium

secondary  battery,  comprises
complex particle comprising rigid
carbon material layer coated on
silicon particulate and conductive

carbon material

us

MATSUBARA K

6733922

53

US;JP;KR;CN

11

Cathode production, for lithium
secondary cell, involves providing
conductive  metal  foil  with
minimum surface roughness, onto
which is sintered mixture of active

material particles and conductive

WO

SANYO ELECTRIC CO

LTD

2004043294

52

WO;JP;AU;KR;EP;

CN;US

15
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metal powder

Conductive silicon composite for
negative electrode of non-aqueous
electrolyte secondary cell
comprises particles surface-coated
with carbon and having structure in
which crystallites of silicon are

dispersed in silicon compound

EP

SHINETSU CHEM CO
LTD

2003215711

51

EP;US;KR;JP;CN;

TW,DE

16

Electrode material for lithium
secondary battery in electric
vehicles and portable electrical
equipment e.g. computer, video
camera comprises solid state alloy
of non-silicon element dispersed in

microcrystalline/amorphous silicon

WO

CANON KK

2006040182

46

WO;JP;EP; TW;US;

CN;KR

18

Cathode for non-aqueous
electrolyte  secondary  battery,
comprises active material structure
having specific electroconductive
material, and preset amount of
specific active material particles,

on surface(s) of collector

WO

MITSUI  MINING &
SMELTING CO

2005208379

46

WO;JP;AU;EP;BR;
US;CN;KR;RU;IN

PCT

23

Non-aqueouselectrolyte secondary
cell comprises anode, cathode
comprising negative active material
comprising  specific  composite
particles, and non-aqueous

electrolyte

WO

JAPAN STORAGE
BATTERY COLTD

2006166098-Al

40

US;KR;JP;CN;US

=7
il

14

Nano-scaled graphene
platelet-based composite
composition useful as an anode of
lithium secondary battery, has
micron-  or  nanometer-scaled
particles or coating, nano-scaled
graphene platelets, a conductive

additive, and an amorphous carbonr

us

ZHAMU A

2009117467-A1

35

JP;US;KR;WO;CN

PCT

15

Negative electrode material for
non-aqueous liquid  electrolyte
secondary cell - composed of

silicon and capable of

EP

SONY CORP

6042969-A

35

US;EP;KR;JP;CN;
TW;MX

=07
R
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doping/undoping light metal ions

Anode composition for secondary | US 3M INNOVATIVE | 2004058240-A1 33 US;WO;AU;EP;JP; PCT 12

lithium batteries, includes adhesion PROPERTIES CO + =
TW;CN;AU;KR;D

promoter that promotes adhesion Ji &
E

among electrochemically active F

metal particles, electrically

conductive diluent, and elastomeric

polymer binder

Electrode materials as an anode for | WO MINNESOTA MINING & | 6255017-B1 33 WO;EP;AU;US; PCT 7

secondary lithium batteries MFG CO;3M + =
CN;KR;TW,;JP;DE;

INNOVATIVE Vil
MY
PROPERTIES CO ;

Anode active material for lithium | WO LG CHEM LTD ;UNIV | 2007190413-A1 30 US;WO;KR;EP;JP; PCT 12

secondary  battery,  comprises KANGWON NAT IND + =
IN;CN;BR;RU;CA

complex  comprising  ultra-fine COOP FOUND ;KNU Vi

silicon phase particles and oxide IND COOP FOUND

surrounding silicon phase particles,

and carbon material

Manufacture of negative electrode | EP KAO KK ;KAO CORP 6432579-B1 30 WO;EP;KR;JP;DE; | PCT 9

for secondary battery - involves + =
US;CN

applying slurry containing binder Vil

and solvent on foil or mesh and

baking foil in  non-oxidising

atmosphere after removing solvent

Negative electrode for mobile | WO MATSUSHITA 2007031733-Al1 29 US;WO;EP;JP;CN; PCT 24

phone, has active material layer ELECTRIC IND CO + =
KR;DE

with columnar particles that are LTD; Vil

inclined to normal of collector

Electroconductive material useful | WO SHOWA DENKO KK 2006035149-A1 28 WO;US;JP;AUEP; | PCT 17

as negative electrode in lithium ion + =
CN;KR

secondary battery has particle Vil

containing silicon and tin, and

vapor grown fibrous carbon

Cathode material for lithium | WO SHOWA DENKO KK 2007275302-A1 27 | WO;KR;CN;JP;US | PCT 14

battery, contains  carbonaceous + =

cathode active substance, binder Vil

formed of styrene-butadiene rubber

and carbon fiber of preset

properties
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Electrode composition for
lithium-ion  battery,  comprises
particles containing
electrochemically  active  phase
having elemental silicon, and
electrochemically inactive phase
having at least two metal elements,

that share common phase boundary

us

3M INNOVATIVE
PROPERTIES CO

2005031957-A1

27

US;WO;KR;CN;JP
:EP;SG

11

Conductive silicon oxide powder
for non-aqueous electrolyte
secondary cell, in which particles
of silicon oxide, are covered on
their surfaces with conductive
coating by chemical  vapor

deposition treatment

us

FUKUOKAH

2003118905-A1

27

US;KR;EP;CN;JP;

TW;DE

15

Cathode active material for lithium
secondary  batteries,  contains
silicon group composite material
containing silicon oxide and boron,
phosphorus, lithium, germanium,
aluminum and/or vanadium, and

carbon substance

JP

SAMSUNG DENKAN
KK

2005233213-A1

26

JP;US;CN;KR

12

Electrode material for electrode
structure for negative electrode of
electrical storage device used for
portable  equipment, comprises
amorphous surface layer containing
metal oxide, and primary particles

of silicon or tin

WO

CANON KK

2009162750-A1

25

WO;US;JP;KR;EP;

CN;TW

PCT

J7

15

Anode composition useful for
lithium  battery in  portable
electronic devices, e.g. cellular
phones, comprises anode material,
synthetic rubber binder,
cellulose-based dispersing agent,
and water-soluble anionic

polyelectrolyte

EP

SAMSUNG SDICO LTD

2004258991-A1

25

EP;US;JP;KR;CN;
DE

Cathode for lithium secondary
battery, has thin silicon oxide film
formed on surface of collector, by

vacuum deposition or sputtering

WO

SUMITOMO TITANIUM
CORP

2007059601-A1

25

WO;JP;EP;KR;CN;

us
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method

Anode for a secondary cell
comprises a first layer consisting of
carbon and a second thin layer
comprising a material that absorbs

and liberates lithium

FR

NEC CORP

2003054249-A1

25

FR;JP;KR;CN;US;

T™W

16

Glassy silicon tin  oxynitride
composition for lithium ion battery
anode - giving lithium ion batteries
that can withstand temperatures of
at least 250 degrees Centigrade in
use and do not require handling in a

glove box during fabrication

WO

LOCKHEED MARTIN

ENERGY SYSTEMS INC

6242132-B1

25

WO;AU;US

PCT

Electrode material for negative pole
of lithium secondary cell comprises
and-or

silicon, germanium,

magnesium,  transition metal

element and optional component

EP

CANON KK

6730434-B1

23

EP;WO;JP;US;CA,;

DE

PCT

12

Non-aqueous electrolyte secondary
battery has cathode consisting of
cathode active material-thin film
separated into columnar shapes by
cut line formed in thickness
direction, anode and electrolyte

containing  specific  carbonate

compound

WO

SANYO ELECTRIC CO
LTD

2007178379-Al

22

WO;JP;EP;US;CN;

KR

PCT

11

Battery-associated apparatus, i.e.
battery in which ions are moved,
comprises substrate, and
nanowires, each being
growth-rooted from substrate and
surface  with

having  outer

molecules that interact with ions

us

CUI' Y(CUIY-Individual)

2009042102-A1

21

US ;WO ;EP KR ;

CN;JP

17

Negative electrode for lithium ion

secondary battery for driving

electronic  equipment, includes

current  collector and active

material layer comprising two

layers containing silicon and

oxygen

us

MATSUSHITA
ELECTRIC IND CO LTD

2006134518-A1

21

US;JP;CN;KR

16
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Composite particles for making
negative electrode material for
non-aqueous electrolyte secondary
cell, is prepared by sintering
primary fine particles of silicon
(alloy), or silicon oxide with

organosilicon compound(s)

us

SHINETSU CHEM CO
LTD

2005214644-A1

21

US;JP;CN;KR; TW

19

Production of coated silicon/carbon
particles used as electrode active
material in electrical storage cell,
by coating particles of
carbonaceous material with carbon
residue forming material, and

subjecting to oxidation reaction

us

MAO
Z(MAOZ-Individual)

2005136330-Al

21

US;WO;EP;KR;CN
JIN;TWLES;CA

PCT

23

Negative  electrode  for a
non-aqueous electrolyte secondary
battery used in cell phones
comprises an active metal layer
containing silicon oxide directly
deposited on current collector sheet

without a binder

EP

MATSUSHITA
ELECTRIC IND CO LTD

2005048369-A1

20

EP;US;JP;CN;KR

13

Anode material  for lithium
secondary cell, includes metal core
layer, amorphous carbon layer, and

crystalline carbon layer

WO

LG CHEM LTD

2006234127-A1

20

WO;KR;EP;BR;US
;CN;IN;JP; TW;RU;

CA

PCT

J7

15

Electrode material useful  for
non-aqueous electrolyte secondary
batteries comprises a negative
electrode active material containing
a lithium ion-occluding and
releasing material treated with
organosilicon base surface treating

agent

KR

FUKUOKAH

2004106040-A1

20

KR;US;CN;JP; TW

=7

Silicon/carbon composite having
carbon dispersed in porous silicon
particles, useful to form anode
active material, which is useful in

lithium battery

us

SAMSUNG SDICO LTD

2009029256-A1

19

US;JP;KR;CN

20
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