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Spiral winding non-agueous electrolvie secondary battery

Abstract

A spirally-wound non-agusous electrolyie secondary batlery including a staked electrode assembly is disclosed. The stacked
electrode assembly has first and second current collectors facing region disposed at a winding start end and at a winding
tsrminal and, respectively. A positive electrode current collector exposed portion and a negative elecirade current collector
axposed portion face each other through the separator in each of the first and second current collactor facing regions. At least
oie of the positive or negalive elsctrode current collector sxposed porlion has a first insulating member formed theraon in the
first current colisctor facing region at the winding start end. At least one of the posilive or negative electrode current collacior
exposed portion has a second insulating member formed thereon in the second current collector facing region at the winding
terminal end.; The second insulating member has a mailing point fower than that of the first insulating member.
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1430



CN 101304103 B

(19) piE N\RAFEER ARG

4P (12) KEBEFI

(10) #4252 CN 101304103 B
(45) W NEH 2010.08. 25

(21) RIS 200810088777. 2
(22) BiFH 2008. 05. 07

(30) LA ELHE
122224/07 2007.05.07 JP

(713) EFMMA REMA =4
Heab H ARG

(72) AN HHEGZL

(74) FRMRIBAAG L IR 55 By
11105

REBA BHTE

(51) Int. CI.
HOIM 10740 (2006. 01)

HELR ARK

BRERS 50 wBH 12 00 Ml 4 1

(54) ZRRAMR

W2 eGSR AR K H A T IR R
(57) HE

ARG EE A B E S I E A A i
FEG SRR AR IR M. S WAt EE
Iy AT BIEGES I ism A G S A 8 SRtk
TS DX FA 28 8 FEAR T AT DX . F 5 — 48 AT o)
X 188 — 4 H AR T X X A — A, IE AR LA
T R0 7y AN AR AR R PR A R B S TR R AR A LG T
Xt IEAREE AR R BE T/ B AR AR AR B FR BE 40
12 /b2 — TR B ST iR v 7E o — SR B AR X X A
HARRAEMREE > LIS —4%0F. EW
EHAREIMSENIREBARREL TR
—TTARLEAR T 5 AR AR X X T B TE AT
TR B FE B EREE AR, B AR
BAR T30 — 4 B A 145

1431




CN 101304103 B W ) E Ok B 1/1 5T

L. — PR e LEE/K Ao R R, B -

M S AR A, JAFRE IE AR SRR B IR ARCR SR 2 IR) R AR, BT T AR AL S T A
TEAR B HL AR A /D — i b IEARE PR T2 BT IR 00 A A HE T A D A S HL AR 42 /b — i b 1)
ARG TE IR )2 IERR S SRR R AR R BE S SR — i,

oA B ik HE B v AR A A BT 0 S AT B E 2 55 T U i R 4 S8 A i 1 25 — 2 WL AR T X
AR A FLAR T X X, JEC A 7 T 5 — S HR AR T A DX ORI 38— 4 RO TN X R B — A, R
H IE AR HEL AR (1) 1 A% L A 25 5 30 0 i HH A7 b 4 P 1R ) B AR P Ak 3 50 43 40 B 3 i
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SZREE SR IR AR IR Rt
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[0002]  AHUFE SR T 2007 45 H 7 Hin HA LR BERACH H A LR g5 2007-122224
I ZEA, AN ARG AE S5

¥Rt
[0003] AW M B A SR oF (spirally-wound battery element) FJHE/K
HH i i VR Byt (non—aqueous electrolyte secondary battery) o

BHREAK

[0004] T4k, udk sl A #5854, B A T HUNURE _EASAS NI AS 2] TR, IF HIt R T
AN R AR AR DhRERS B T G, R A BE L R . Sk, H s
SN AL e A AN T R A R ORI R A A B LU

[0005] XX T B B 1 U5 2 A4S 2% (19 AR A FUR B T LI, S A2 SR A8 BRI IR
HE P T A A i

[0006] /K HELMR o — I HAL it ELAT TE AR DB, 122 IE A AL RE T B AE TE AR SR HEL AR L O 4 A
BESAY (140 LiCo0, 2k LiNiOy) HIIEARIEYEY IR , iZ B 58 e Sk Fe i ik b
(I8 I REW 15 2 MBS 2R BRI BB (o an A S5 A7 SR AR B ) D BRs T 5=
RS AE IEAR AN AR 2 [B) A B, JF HE AT e e 5ese R sriitooft. BAan E&imaE
KRR T R LI Y F R S N T AR BE I » AT T SR AT T D05 B0 RE

[0007] Ny T & an i, IR AR A Ag B O L ) 5 A SR A3 AT LA & R SCRIR 13 BT
IR, TEIEARA AR A A B8 AR i » T A Tt F W PR 5T (A8 43> BRI E AR AR v 0 2 2R 35 23 1 471
R A % i A0S 2> LA e Pl P T AR T 5 RIS £ F v DAy < R B R 2 sl L O Ak
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T BAT AR D) B35 1 10 26 50 45 149 T AR AR i T A7 R A S - 3K 4 R A A S AH T T 70« AT
Bk (step) FRI#5 73491 Gt T AR 0k 42 5 2 AR i RN DA AR R 20 o )= AR i » L % 7 32K 48 R i A
FHIEB Y o

[ooo8] [ LAISCHR 1] HACKH LA AT 5 2000-188115,
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[oo11] B BIRE R SCHER 1=3 o, {58 G5 5 = OB B A4 L, 9 G SR e Y i (PT) 2R 2K it
(PPS) SERXT 2K — WM £ —lE s (PET) AR 4B by ko RIAEAE i ith N 3L AE T w48
i R IR AR RENS DR 25 40 GO R Ty AN AL S M L
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[0013] Ak, 75 EE 4R Ak 2z A MR B oy K et g 8 el /K HL B — Ik HaLih o

00141 M3 AS A BH ¥ SEjitE /5 =X, Pefih B bE HE B il 2HF (stacked electrodeassembly)
(IR e 45 53 AR K LR IR — U FL b, 1% R AL RS < B AR, AL S e IE AR SR FL R E D —
[ _E W IERGE Y RE s ik, AR e R SR A & b — T B OARTE Y RE
A B AR IEAR AN Sk 22 18] (I BEAR , TE AR AR R BE AR MR i X e /e — AT o HES WAL BoA 2
AT B AT A S U i P13 B8 AR v 1) 55— B2 VAR T DRI — AR AR T [X o IE AR ER v A 2%
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HE By o IE AR A M A 8 B 0 40 sl S R B FL AR R R A I R /b — N E G SR I AR i R 3 — AR
FELAAR T X6 DX A B FE AR i 2R B i o 2 PSR — 2 Atk o AR AR AR R 3 o B A B HR
R Fa i 4 2 /b & — (BB AR Ui ) 5 A W AR TN X A T A 12 2 R 3 4 2 B
UG B B SR T A S I

[0015] B — AL I R N ER 2B AR B ra 2 ZERT LI 20°C B8 &, IR IE 4 100°C Bk
R=T

[oo16] A4 fnl LIk BRI IR SR A 2K — iR & I IR e\ R ZE 1R & — 1%
P b IR 28 2R R IR A SR BV R B o IR E 28 — 4 2k Pk F AR R R LI I S s
B OIEWRRRTRG G B K R £ FEEs M AR SR 28 1R & I8 (polyethylene
naphthalate) 50 ER 00 BEA i o

[0017] ¢ HEL It /M TR Bl (40 25— 22 A1 (R0 05 o ARG 0 R P (00 T2 ol 1790 238 — 8 5 R 1P 0
FH U, 0 SR v b R AV P L P T v, A R A M T B B A A A AR T 38 — 4 . A
T AFR 5% FEL Y ) B v vt G2 50 00 S B B o R T B ARG v vt e, () B Bk 2% e vtk A1) 1
P, FF EH I B AL v vt P R i A AR, 78 HI NS B 5 e AR i o

[o018] 5% —#aLft nT LA B AE IEAR I A5 25 T 4 oy 1) LE A% 4 FEL A4 8 B30 23 T 9 1 b, T 5
AL A ] LY AT IEAR RIAS B A i ) E AR SR LA 5 B 30 o R PR T b

[0019] W] LAATE AR b T IES — a8 R RN 2 — 4 24

[0020] W] DA — 4 A RN AR A At DAASE 1 B S P A 5 B8 30 R A0 AR B2 PR PR R R
A3 AN A AAS O ok i AR AR 1 T X6

[0021] W] DLAE A7 R 1R 9 it TR Bl B0 — 0 5 A1 RN 58— 44

[0022]  B5—AERAFRIEE 4 A4 T] UL T GLE IE BT S AR IR A2 b

[0023] &AL Ah ] LI e IEAR b, 1 55 — 4a gt n] LR ke otk F o

3 Z 35 BR

[0024] P& 1A FI 1B MR35 A 2 BH —Fh S 77 =R R e 8 Se A E /K B A o — R H it 5 A4 g o
=HE.

[0025] W&l 2 Ak B —Fpsicite 77 =0 Byt o M s = K .

[o026] &l 3 MyAS K BH— sz i 7 =X A 1) Bt o4 &5 A4 1 a8 1 P o

4
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[0027] W& 4A-4E 5 B RA A B — P sz 77 = g IE AR S ik g i s B B .

B{ASLHEA N

(00281  LLR 227 i Il it AH A BH ) — i s i 77 =X

[0020] P& 1A T RoRAS KB — s ity R E S SR AE 7K R o Il 1 RIS R,
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[0030]  HuithiTft

[0031] P 2 BoR T AUN(EZE R 2 A it oA 10 f&E A, s ithooft 10 A5 IR IE )
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11 Rk 12 2% 3 BAT AP LRSI (Rost ) o JEBRIIER 11 1 1ER 6T
L4a FUEREB| D 12 5K T 14b ( LA R S EA RIS — o 7 ISR AR il 7 147) ZE
R F FL s T 10 AT, FF 50 Al VR 8 IR A1) %5 057 15a 1 16b 78 35 1E AR I~ 14a F1 47
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[0032] P& 3 Sy Hathocft 10 AR . 7RI 3 Fros i oo/t 10 b, IEF 11 BT kA
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UG, AN, LAt 16a 1 160, DIAE IEARHE v A& 258 55 350 3 0 B 4 4 P 1R 8 B350
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[0034]  FAk

[0035]  IEAR 11 FFEIERAE IEAREE K 11b B & IERIE MY R IEAGS TR E 1la.
IEMREERAR 11b 4 BER, s (A1) 5.8 (Ni) fEEAEE® (SUS) §E.

[0036]  IEARVETEYBUZ Lla F0dE, B W1 IEARE 5 5 FRIRRS & 7)o AR BT 75 v vt
KA, AL G JE A A ) & B IR AL W Ry s R A A R IEARORE T 5T o 451 =24 71 1 B S - W
B, A AR 6 B B A A, A LiMo, (P MR &b — iy S E, x
it EEL b 14 7 B AT R A T AR AL, T A 0. 5-1. 10) f k. ¥ T4k (Co) B (Ni) A& (Mn)
SEAE AR LR S S A L SR

[0037] £ GEALMI BAR SIS L Co0, LiNi 0, LiMn,0, Ml LiNi,Co, ,0,(0 <y < 1),
W DA A LB e R B AL SR T IS E 4B AT T R o [ R I S AL A
LiNig 5C0oq 50, Fl LiNig 5C0q 50,0 IXEEE 55 G440 AT LA 22 i i s 9 R L I pe 25 % .

5
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W, ] DAE A B B R AL BEE AR 4] W1 MnO, TiS,+ TiS,\ MoS,;. MoOs. FeS, .
Fe, 05+ Fe 0,1 NbSe, V,05 8¢ V0,5 15N IEARTE 0T, 7] DA ERZH A48 FH X 28 AR VS A
Ji o

(00381 s I HscA4 R, 5] antik R Bl A7 S5 A0 S iR o A AR an 28l — i £ 0 (PVAF) BE8 DY
MR (PTFE) VE A&7 A N— FI3E —2— ntbrg e il (NMP) A1 5957 .

[0039]  Fufk

[0040]  fiAl 12 A6 AR AR EE AR 12b A0 3 s MR B ) RS T 2 124,
TR AL 12b (8@ IETER, B (AL 96 R (Ni) §HeAREEE (SUS) fh.

[0041]  HARE MY Z 12a G048, 1) W O bR PEA) 5 RT3 1 5 HU R RIDRS 551 A8
BB B G & BEAE B AR 45 24 B I BoM R B 42 8 M R R A L) 52 6 8 R 2 41
WrEPEY . BeAE45 24 RN 45 298 I Ao ) i) L AR S0 A0 65 0 58 A SR A Rl & A 55 4k
ko SEEAR &, T LUSE A k), Bl andividm A5k (U R VERIREEBCH AR ) A 3 3
WA WLE D TSRSy B AEIE 238 BEIBERE, WAk Iy B T <o s v i 25 25
IRAFIR ) IR ET HE B TR . AN, W LS FH 2R G420, 4 1 38 Bl SRk g 550 58447, 191)
U Sn0, V5 K BENE 15 I FINI5 2L B0 (KB A K

[0042] W] LAAE F 25 A G 8 1E 4 Ge 8 5 B G & A R, (2l A 8 (Sn) 4
(Co) JBH (In) JER (A1) B (Si) BREAMIN A S . JEM BN, FFA R 2B RS
K G FNRATE BRI, v DR A I8 o s P FL 2L (L) S @k g &k 7y
%o

[0043] 1l 41, A H R — W & M (PVAF) BT 2R (SBR) PE A A & ). A FH N- FF
I —2- mEng Rl (\WP) s Sl (MEK) AE A7

[0044]  #aZft

[0045]  Xf T4a2A+ 16 (16a, 16b) , F WIAF F AL FE 48 2 4F 16a F 16b 7 R JE IR 10 421y » 18
LR BT ARG R E . DR RS WM RHE S 484414 16 (16a, 16b) , IR -G WH KL R
LS5 P AN T A E K AR B AT N S8 el AR S A AN INGR) . IR REZE S F 16a T 16b [
Ak, AL AR e it S M (R a2 A1 16b R AR T 7 B AE FE b Py R 2 254 16a IR £ o
[0046]1  JE A AE HELIH P9 I R 2 2% 16a RSB FE R T4 (PP) AR S8 X 28 — iR & — I
lE (PLT) # /iR ER 28 MR & —BElR (PON) M R ASORE (PPS) A4 R FIER WAL (PT) MG
T R AE H It A M Ry 28 2 A1 16b 1) S0 B FE AR 25 FE 58 &0 (LDPE) IR\ i 6 i 58 &0 (HDPE)
WG RN (PP) BEHIE BRI iR & —J s (PET) BHIG B ZE 1% & — T e (PEN) I
FIZ AR BE (PPS) MG .

[0047]  XF T T AR AE it P I 48 22 A2F 162 R Al 8 it A0 () 468 21 44F 16b, M A4 %)
HERE— PP LLA, AT AT AR F B A MU (K A8 A1 16b [R5 s T R B AE L P ) ) £ 2541
16a M Ao T RGAE LB AN ) 4 25 F 16b FIZ BAE BT P N O 2 25 0F 16a 22 [R) FR 4 05 2
3% Ky 20°C 8RS iy, EARIE N 100°CE T o fEL8Z50F 16a 1 16b Z [RIHKE A2/ T 20°C
B, By L AR T R U BRI . 294250t 16a FIT 16b 2 18] (KRS S22 K 100°C B 5 i, 53504
SR 1 H S T RS . FHE TTS KT121 3 1 75 v25, I 2 448 45 A2 T s 5

[0048]  #uZk {1} 16a Fil 16b 2% H [ JE ML K 10-100 nme M40 4% B MR KT
100 v m, HEIB R AFRRCR M A TP 55— 7, H)E /T 10 um, 458 BERRAK, {63

6
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A AR 11 R % 1 R A

[0049] 1 FATIR, 48244 16b MBS AR T 4824t 16a OB A5, [RIL, 21 5L s 28 32 i PR b
WL S TERAE IR A IR 26 2 16b (RIS AT RS D T T8 Al e f it PR 26 2544 164, HIEAE
FL Yt A TE B 45 HL AR 1 Lh AR EE L AA 12b (o4 M 5L T et BL e B 4y i, S B0t Ah
AR o Gukl, W] DL syt i, ) B B AR WLyt A0 HH VAN B R, Wt P A O RR R, X
FEAE BB P9 AN 5 AR R B . 0 X DLHE SRS ) E i P A 25 AR S8 %, AT m] LA 1 He
W= A i AR AL R L ZH AR .

[0050]  FEIK HLMA T

(00511  FEAR K H i o b, m) RAASE FH A0 FH T AE 7K H e o ok Rl vt 1) R A T B AT AR K
o

[0052]  AEAKEEH ) BARSZ A FERERS 2 RS (BO) AR TA —EElS (PC) . v — T WIS,
ki — FlE (DMC) JBR PR — & W5 (DEC) ki A7 & W (EMC) JHk R —TA s (DPC) ik 2 £ TR i
(EPC) R p 25 B #e FIRBR RS H A ST R n] LLsphal 4] A IR .
[0053] W LA FH 5 S0 AR - A FH SO RV O i B i o R S B S (LiCL)
VRALAE (LiBr) JBALBE (Li1) JEURREE (LiCl10,) . &R e (Licloy) VUM (LiBF,) /N
IR (LiPF,) « LiNOyy — ( =9 PG amidt ) Hh %8 {LiN(CF,80,) .} « LiN(C,F;S0,) 5.
75 90 TS B (LiAsFe) « = G O B2 i MR A (LiCF,S0,) « = ( = JR O % hlf Wk 35 ) AP 6
{LiC(SO,CF,) .} USSR (LiALCL) M NHAERREL (LiSiFy) « FIEBIFAFI 2 LTz
SEME, BB (LiPT,) BRPYSRANER AR (LiBL,) 24 M. Al DL phak 41 1% F X se
#h o ERALEAEZK HL AR 5T v BBE Fh R B AT DL AR AT, HUERE SR mT DLV R B IR yE5w)h,
{E BRI EE (EIRWRIE ) RN 0. 05-5. Omol/kgo 4B EhURJEAE FIRVE 2 ShT, i
W SR G TR

[0054] =it eI b At ST I, A7 FH 25 5 2R S A 47K At B0 IR 58 » AT BR A58 TS P A ) o
1E R 35 JTUR A1), mT UAE FATAT RE 48 15 AR 7K FE VA 25 11 BE A B I AL I SR & ), 1 B R
R ARGV AR AT AR R R A BT R o SR ITER S SEL  AE B E e P L R IR R L4
(VdF) B &pE (EO) A TA KE (PO) S THIE I ) (AN) BT M4 I (MAN) MR &4%. wlLL
R e A X RS

[0055]  R&GW)T, FeAULIE ISR G W2 UL R ILRY), IR AR R M M L4 (Pvdr)
SR LA (VAF) VBN IS TR G A& 4 38 TR SR & e 7. 5% s /D IS
A (HPP) o SIS T8N 5. 0X 10°-7. 0X 10° (500, 000-700, 000) B )45
FEH 2. 1X10°-3. 1 X 10°(210, 000-310, 000) FUFEHRGREE S 1. 7-2. 1.

[o056]  FEHR

[0057] [t 13 HERIGIEMEL (R 20% (PR) BURNME (PP)) T 2 FLIRAA I, B0
FH AR (b & e g5Am ) TR 2 FLIE A Ao

[oos8] =% [& %I [A] B 3K 15 L % 19 1% AL (shut-down) Pf BE F1 L = W9 & ¥F M e
(floatcharacteristics), AL LAME S A B8R -E& WE NH S48 H B A B AV IR
HIZ8 44 (PR) FEA R ARPTEAIERIZR NG (PP) o

[0059]  — i =, ] BEAR A28 B B 20 5-50 1 m, SEALE 7-30 b m. 4FEHRAER, W51
W55 BRI L B ARG, AT BRI T Fvth 2% &, A 8 7 Sk, SRR . 5

7
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7 1T 2 AR A RN 5 B AR e LA B P AT o

[0060]  faldndn A il 2 B EIR S5 A4 R e A S8 R /K e YR B 1,

oo611 il & IEAR FN 41 4K

[0062]  H IEARVE T4 0 RG4S RN S H SR 38 SOTR A, A& IEAR AL A, ) 44 1R IE AR
1RG5 BAEREFI T IER A G EL . SR TG, AT B TS S5 IE A SRR S
WATRERAEHAK 11b Fo

[0063] VAT IE WAL & WIS, K IE AR A an Ievi A, A8 A5 AE IEAREE HLAAR LLb [
i AR ERAT IER AL PRI o (LU —RFRAE “ IEAREE AR BB 00 7 ) o 1, il T
PRIRAT I ER A S, B 250550, TR OEARTE D RUZ 11a.

[0064]  SRJG , K AR T A S AT 16 15 W R RIORG & 5008 e 35 S1VR &, H1) & DR 5 )
T ) 24 1 AR S o BEE VS R A, 4 AR S B ARG, A 5 H TR AR
T ¥ AR G SR S A AE B v A 12b b

(00651  4¥RAT S ZH S P)IRBH, Wit An S -G8, 1A DA B HIAAR 12b 1) it
TE AR AT AR SR 73 LA — PR AR SR AR ZR B R 537 ) o DA B W AR R R
HSy 0 IEAR B o AR B R 3 AE TE AR 11 RN R 12 A% A GH R TT A A S A B B R
TRRAT I AR S D), B 220550, TE RS ) 0 )2 124

[oo66]  #RJ&, FEIEAK 11 F4atk 12 b, FEIEAR 11 F1/ B 12 AH R T35 L8 45 54 1 5 PN i
[ —viig, FHAEIEAR 11 F0 / BRAAR 12 FRAH Y. 38 58 45 04 B A1 i R — it » 43 ] T2 46 24 16a
1 16bo W1 4A-AL Fros, o R 4a At 16a F1 16b, {875 IE AR5 FE 4 5 88 350 45 AR 4 Fa A
B 2 A Ay AN AN E I B R 13 48 eilfn a4 s FH 26 244 16a F1 16b 78 w5 HA D)% 1 B
T By AR o, B AR AR SR AR RS B ER 7 o AT AL AN, W EPTIR, 1 PR SR AR
JaAARL, A4 45 7 BN AE AR 58 S5 F A R 48 At 16b RIS A T IF R AR 5 8 45 7 P 0 ) &6 2 41
16a 4 2 o

[0067]  IEAKIR 14a 18 i) 40 s 55 k8 75 I e e BIE 11 B IEAREE ik 11b ) —
vit o PRAR AR LM S 1~ 14a FH <i i 9 53 I )T A4) mle, AELR TE AR i 5~ AT A HH < i LA AR
ARATA R i, B R s b 2= Ffb S Aae 3 B S . RN IEAR R T 14a $RHET 52
o, AR (AD) .

[o068]  HIEAR 11 —#F, 71k 12 HA I o s i B8 75 MR 420 422 3 0l 4 L pA — i 119 4
Bevis 1~ 14b, Tk 1~ 14b 0] LA 428 LA AT AR R i, B2 A B HAk 22 Rk 24 52
SEIF HAZ . AR 1 14b BB R SEH B FE4R (Cu) FIER (Ni) o

00691 ik IEAR I 7 14a AT 14b LLAHE 7 18] ZE18 , {H 2 e AT0] LLRAAS B ) 5
) SEAH , BN e AR 0 i 55 ) 8, I ELO T W vt PR RE A AR 2 B AT o 6 T IEAK I T 1da
TG AR I 1 14b [ B2, B A7 B REB: U7 VR I E AN BRI 2 IR s e, JUBmT DL pl o B2 fik
RIH] .

[0070]  HELVh 2%

(00711 F& o) 48 Iy 8 B Pl DTSV 38 Sy AT B IE AR 11 Fail 12 b, i FH S e fid o i
WO R BUEAE Y Z 1la FIGARTETED) RS 12a, 535 78 iR A7 BT 1R, T eI
HARTLZ o 2 )5, ACHEB 2% BB A I F A i 2 0 11 R 12 DL BRI 13, TR
M B 0 AR AL, B B e 28, RS9 Fth Tk 10,

8
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[0072] & 1B fios, FHZ TR 2 A4 dn b i) 46 17 F it oo /4 10, 2R 5 8 da I 2% vl vth {5 10
(2 R, B RS2 5 2 Al /K A TR vk FELI 1o Bl 145 RO e A S Al /K LA TR vk HRL
L BACUR RS e 2 Ayt o 7 i, Ayt /M) -5 385000 R 7 T vt iy H e 8 48, T BARRAIC
Lt LS () B B TS AR FL s P Fg R i 2R, BT DLWt D AN 5 e i . BRLUEE, AT LA 1 H
IR S PR T A, I R BT 1B e A SEAE K HL A B kel | Bk A T IR e e AE K
fif 5 YR EL 1 I B A AR T

[0073] St

[0074]  "NTHI, 2275 DL St A7) B 40 Hb R IR AR B, F A o e ST A5 AN B AERE O B 2 AR
R o

[0075]1  4n I il 4% IR HL o

[0076]  SEjitf] 1

00771 il & IEAK

[0078] 48 HH LiCoO, V& K IEARIE TEM ) 4 \EA - B 2%, LLO. Bmol & 1. Omol F EL A6 VR4 5
PR AIBR PRl , IFAE 900°C 7 MBke 5 /NI, $RA1F LiCo0,0. R, ¥ 87 H B JRAFIKI LiCo0,.
5 R A BRAE Sy SR 8 R R M R LM (PVAF) YRR &R A 7E—, )
H LA, FERGZ LG 0 BE N- B3 —2— e i b, FE2 I EARER S 3 8 o
[0079]  SRJ5, K5 BT 1R 0 IEAR LN G050 B35 SR A 2EVE R IEAR BE W R I JERE 2 20 wom (1997
PREFFE I b o SR An BT, 76 IE AR A F R 19D P T R PR iy, T R A B FR PR 2 R 4 o
IRIG P AT IEARBE Ha A I J Tl 4R IR i & s dtill, D124 50mm X 330mm, 28 )i 41 4A s
TEVZAT B LT e Ak, T SRAZ F AR o A6 FL it (4 P 0, A e R IR e (PT) A4 e 1) 44 2%
1, 76 IR SIS FH B 2R 2% R & s (PEN) R4 eity a2 4.

[0080] i) & 1Ak

00811 5 90 H &4 I E A A7 S0 AR 10 B B 38w i L4 (PVAR) 15 k&
FVREAE—, W& ARALE Y, T8 2 ) AR AL A o3 HOAE N— FREE —2— b e i, T
AR A SR

[0082]  AR)5, 1S DAARAL AW SR AT AEAE y RS F AR 2 0 10 wom (1977 IR 4
ST o MR AT SRR LA W RN, TE SRS PR 10 799 T (%) 799 i » T 8 67 A B HL A 22 T
5o AEMRNEAE S WA S I ) TEAR BR WA 2% R 4 O A BB I AR SR AR R BR R 4. 2RSS
T TS AR AR A, I R 2 ), B DI A 52mm X 350mm, M T SR A K .
[0083]  EHC HE AT

[0084] DL 6 : 4 [(LLHREGIKER L TR (EC) FIBRERIN _EEls (PC), ¥ LiPF, /5 N Hafid
JiER LA 0. Tmol/ke FH M ARAETR -SRI, il AE K v . SRJE, 5 & A 6. 9% IS
TR (HFP) FLER MR IR 9 (VAF) AEAFRREEE I B R — F IS (DMC) i AF 7K Ha MR v 4 Ik
TR IFPFE S, SRAFH IR FL A

[0085]  KF 1G] L MAIR XA SR AT A6 IE AR AR iy 2 1 b, 495 T s At vl 23 ) ot iE AR
P 5 J 2 A0 A R TR )2 5 AR G AL T AT IEAR R SR AT 25 i R B 8 /NI, 28 R B 2B IR
— e (DMC) , AT SRAFEEI AR T )= o

[0086]  ARJF, K45 B T A BEIRE LA T 2 1 TP R R A i LA B T T ARCRI B Bz 2 TRD 14T 8 Al
M B IR IEAS SerE— ke, & it oo th . FHEJE N 100 wm 094582 R B B it o, 5 1

9
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s - FUA AR Ig 1~ 5% BE AT 50 2 J B A0, 2K 5 2 e 138l 498 vt o R i 0 2 T B, 12 e K
L

[0087]  siEjitify] 2

[0088] LU =siitif) 1 FEAAH R g 2 il 48 0 1l vt , AN [ 2 Ah AE K7 IE AR D022 kg 7 FEL vt
F A FH H 2R 28 — R & s (PET) ZH R ZE 2t

[0089]  sSjiff] 3

[0090] VL5 siiitif 1 FEASAH R g 2Rk 48 00 R o vt , AN R 2 A AE 1K I AR 202 kg 7 FEL it
A ML T T 2R M (PP) ZH e 28 2 Ak o

[0091]  sijitfs] 4

[0092] L5 sitif 1 JEAAH R 5 oK 4 0038 L i, AN R 2 b 7E 1 10 AR D027 kg 7 FEL itk
A4 F e s SR @ (HDPE) 4 R O 2 244

[0093]  SEjiifd] 5

(00941 LU szifaf) | FEACHH [A] i 7 28 i 44 D03 B v, ASTR] 2 Ab A T 1E A 2025 kA L vl
[y S P RS S 25 20 (LDPE) 4L 4a 244

[0095]  sLjfs) 6

[0096] LA sizjitidg 1 5 ACAH [F] 1) 7 20 25 I3 FE vt , AN [R] 2 Ab7E T4 1E AR 202 4 76 FiL vt
B P st A T SR 2R AR B (PPS) 4Lk 44t

[0097]  sEjfs] 7

[0098]  LLL5sitif] 1 JEASAH R 75 X i 46 0038 r vtk , AN 5] 22 &b A8 15 IE AR D02 kg 7 B it
[ P IS E 2R AR I (PPS) 2B 48 5 A1, FHAE FEI P Z M A B SR 2K — iR & I
lis (PET) £H i 4a2

[0099]  SEZjitEfs 8

01001 VL siitifl) 1 FEAAH R Jy 2R 48 038 s vt , AN B2 Ah AE TK5 TE AR DOAR g 7F i it
A P A E B AR B (PPS) 2 B R 42 AT, 46 vt 1 M s FH e SR T 44 (PP) 2 i) 464
ZAt o

[o101] st 9

[0102] VL5 siitif 1 FEAAH [R5 2 48 00038 o vt , AN R 2 b AE K5 1 AR 20 kg 7 FE vt
H P A ER SR R AR B (PPS) A1 82 &A1, FHAE Wit ey S0 i 4s FH Hh e85 B2 28 &4 (TIDPEE)
2R L S AF

[0103]  SijitEfs] 10

01041 DL sitifl 1 JEAAHH R 5 2K 46 90038 L vt , AN [R] 2 AbAE T8 TE AR 25028 o £ L it
FES P A5 A E SR AR g (PPS) 2H Rl £ A1, FHAE vl it ) S s A FR IG5 2 58 & 4% (LDPE)
2H R A 2 A

[0105]  SEjtEfsl) 11

[o106]  LLL5sitifel 1 JEAHH R 5 2R 460038 L vtk , AN 5] 2 b AE K7 TE AR DA kg A FEL it
AT P A A ER 2R 28 e & ElE (PEN) ZH s 4 2 A, R e vyt iy 7 Ml 4s FH i 28 TN - (PP)
2H s A2t .

[0107]1  Sjtafs) 12

[o108] DL siitif] 1 FEAAH [F A 7 20 48 000 38 o vtk , AN R 22 b A8 TR I AR DO by 7 FEL it

10
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CN 101304103 B Wt BR B 9/12 7

TP FR 2R 25 R & R (PEN) £H i 2B 2 A1, FNAE vyt i) S M A F s 28 BE S &
% (HDPE) ZRsI) & k.

01091  Sjitafs) 13

01101 DL siitif) 1 FEAAH R 2 48 00 4 fl vt , AN TR 2 b 7E 17 I AR 2022 kg 7 it
FRS PN FH FH 26 28 R & — el (PEN) ZH Al 26 A, FNAE Il i) S MIHAE ) BRI 2 5 &
4 (LDPE) £l )ser) a2 k.

o111 sEjfe) 14

01121 DL siitafs) 1 FEAAH R g 20 46 00 8 fl vt , AN R -2 Ab 7E K7 1 AR 002 g 7 i it
PSP AT FH B 2K — R £ s (PET) ZH s ) 48 2 A2F , FIAE H b (60 M4 ] 1 28 T8 o
(PP) 2H 421t

[0113]  SEjitafd] 15

01141 LA szjfaf) | ZEAAH [F] 1 77 28 il D038 f vt , AS[R) 2 AL 7E T3 1TE AR 208 76 L vty
) P A5 ] P B R £ R (PET) 20 % I 48 2k A, FIAE B3t (1 00 A5 7T o v 8%
H O (HDPRE) ZH it 4 Ak .

[0115]  Sjafs) 16

01161 DA sjitidg) 1 25 ACAH [R5 2 il 25 I3 FE vt , AN [R] 2 Ab7E T4 1IE AR 202 2 76 FiL v
{1 P I A5 P T BB 4% — R £ S (PET) 2R % I 48 2 A, FNAE FEL 3 119 #0045 T T4 8% i
B L0 (LDPE) ZH it 4 At

01171 SZjtafs) 17

01181 DL siitifol 1 FEAAH R 5 20 48 003 fl vt , AN TR 2 AbAE K5 TF AR 002 kg 7 L it
P FH R 2R S J (PP) 2l sl IR £ A, FAE Wb (¥ M A FH F s 25 JE 28 & 0% (HDPE) 4
RN 24T

01191  sEjitEfa) 18

(01201 DLt 1 JEAHH R 2 48 00 8 H vt , AN [R] -2 b 7E T8 I AR 202 kg 7 it
TP A F SR T S (PP) ZH R IR 268 S, ANAE HL B ¥ A3 A FR AR &5 S 2 & 0% (LDPE) 4
R 2 AF

(01211 sZjtafs) 19

01221 DA sjtafs) | FEASAH [R] 4 77 2k 24 9038 FE vl , AS (] 2 b 7 4 1E AR 20 o 76 FL vt
T PSS FH FR SR 25 8 & e (PEN) 2R sl i 26 1, F0AE vt 1) &/ Ml 48 R HR 2R 06 8 — H
12 2 I RS (PET) 2B 1 48 2

(01231  XFELf) 1

01241 DAz | ZEASAE R0 5 2R 25 D03 s vt , AN [R] 2 Ab7E T 6 TE AR 2082 D 76 HL vt
A PR A R0 A R AT SR a8 — R & I e (PET) 2l i Za gk ik«

[0125]  XJLbss 2

[o126]  LLL5sitifel 1 JEAHH R 5 2R 460038 L vtk , AN 5] 2 b AE K7 TE AR DA kg o FEL it
R PR AR AR ASE A SR R e (PT) A I 48 4

01271  XJEefs) 3

(01281 LU sitif 1 FEASHH R 5 20 46 00038 r vt , AN R 22 AbAE T8 TF AR 20242 kg 7 FEL itk
4T PR A T AR S AE B B 2R TR (PP) IR 46 A

11
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01201  XJLufs 4

(01301 DL sz 1 FEASAH R 1) J5 20 26 I3k f vl , ANTR) 2 A 7 T8 1P A 22 S 78 FiL v
BT P A B el SR A (PP) ARG 4 A1, RAE r it iR S 458 FH R 2R X 28 — T R & B il
(PET) 4Rl i 4a 254

[0131] WA PR

[0132]  Xf T~ b 0 4% BB A B v, 78 0. 5A B 7o s AL, BEAT IR R Ao B, ARG 24 Ao |,
HLURIEF] 6. OV AN AL #e hy te R 78 L, 4 R 8 FRIN TR 2R 3 /i o e F ol ek i s = R
FEHLATE I R RS, AR A ( (RS B v JE RS — Fe g i HIe SR RS ) / 7S HLRT ) vl
JEEE T X 100 fffi e It AR JE o

[0133]  HELHHRJE VAN

[0134]  f L T il 8% F9 A A 003X F v, 0 ok 0 e A 000 8 P b (1) SR TR

01351 W EES K EI/RTE TR 2 Ho SEHiFI PV E NG EA AR BIR HR RS R T3 1 e A
HZERERHEAGT (DSC) WER IS S W ZBT, X T 5mg (Il &, ZE T AR,
P 0. tmm JEIEAE, I ECEARN B3 E D, ARG AR A L 10°C /min () T &), 3R45 DSC
28, JFo4 DSC & b AR J45 55 i TOU VL B A o DR 08 i AE SR BT, A FH AR AR 5 R A 1] 13
a — FALEE RN S IR EAE R A .

01361 3K 1

[0137]
“Ha AR R JE s (C)
W% (PT) -
BEEGREE (PPS) 287
IR PR L HEES (PEN) 265
TN E R £ —R3hg (PET) 253
E N (PP) 163
15 # FE TR L (HDPE) 130
&% fE 5 244 (LDPE) 109

[0138] %X 2

[0139]

12
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4, Y% W At
4% A} H = #y W, 38
=S B & E | (°0)
P A EAl (°C) 1%
(o)

L4 1 | PI PEN - 15 112
B2 | PI PET - 16 115
LB 3 | PI PP - 9 99
FH#®A) 4 | PI HDPE |- 6 95
FH#B) 5 | PI LDPE |- 4 90
34 6 | PPS PEN 22 15 113
Fs64) 7 | PPS PET 34 16 111
F64) 8 | PPS PP 124 9 98
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LITHIUM ION SECONDARY BATTERY

Abstract

PROBLEM TO BE SOLVED: To prevent the occurrence of dendrite caused by the deposition of lithium in the negative elecirode
side lead wire connecting part of a negative electrode collector by arranging an insulator for preventing lithium ion movement
hetween the negative electrode side lsad wire connecling part and the other end part of a positive elecirode plate. SOLUTION: A
lithiur lon movement preventing insulator 4 for preventing the movement of lithium ions is aranged belwesit a negative
elecirode side lead wire connecting part 2c and the other end part 1d of a posiiive slectrode plate 1. This insulalor 4 Is composed
of, for example a sheet member mads of polypropyiene and having a thickness of 25 um, and it includes an opposite part 4a
apposite the full surface of the negative electrode side lzad wire connecting part 2¢ and a pair of extended parts 4b and 4b
extended from this opposite part 4a to bath side of a slectrods plate group in a peripheral direction. The ssdending length of sach
of the pair of extended paris 4k and 4 in the peripheral direction is set o a dimension encugh for preventing the movermnent of
lithium ions.
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CN101815604A Elactrode assembly and lithium secondary batiery using the same

Applicants: SAMSUNG SBI CO LTD
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Priorifies: KR20080058128A 2008-08-23
Application: CN2008101504404-2008-06-23
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Published as: CN101615604ACN1G16156048, EP2139087 41, EP1IB0E7B1, JP2OT0003687A; JREIITITRE;
KR10100851781; KR200801329254; US2010038144A1; USS048489B2

Electrode assembly and lithium secondary battery using the same
Abstract

An electrode assembly and a lithium secondary hattery including the same. Heat generalion of the electrode tabs is reduced by
providing the eleclrode iabs at the outarmost parts of the electrode assambly. An insulation mermnber is altached at the boundary
of the electrode tabs and the respective slectrods plales. An insulation mamber is also atiached to the uncoatad portions formed
on the guter circumfersncs of the electrode assembly, thereby preventing internal short circuits sither belwsen an uncoatsd
portion and an active material layer or betwean the uncoated portions. The electrode assambly can be used in pouch,
rectangular and cylindrical lithium secondary batteries to prevent an internal short circuii within the battsries.

https://worldwide.espacenet.com/patent/search/family/041092054/publication/CN101615694A?q=pn%3DCN101615694A mn
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Electrade plate for nonagqueous slectrolyte secondary battary, and nonaguecus electrolyte secondary battery
Abstract

Disclosed is an electrode plale for a nonagueous electrolyte secondary battery, which is capable of preventing a short-circuit
when the nonaqueous slectrolyie sscondary battery is broken by the application of pressure. Specifically disclosed is an
elecirode plats for a nonagueous elsctrolyte secondary battery, which comprises a collector (10) that is formed of a strip-shaped
metal foil, mixiure layers (8) that contain an aclive material and are respectively formed on the both surfaces of the collector, and
a lsad-out line (11) that is connected o the collecior (10}, The collector (10} has an expossd portion (13) on both surfaces of
which a mixture laver (8} is not present, and the exposed portion (13} extends parpendicular to the longitudinal dirsction of the
collector {10}, The lead-out line {11) is connected to one surface of the sxposed pottion (13}, and the width of the surfacs where
the mixture laysr (8) is not present is larger than the width of the other surface whers the mixture layer (8 is not present.
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(TP AN A7 R P TR EGE o , FTIRPH T AR ARG v EAEHAR 10 R AN 38R T A7)
29, TR P THREGT o AEARAAK 10 R IAN TS T A G572 9. AEP I ARREGE v
FRAE LR 10 BN P THTHS) 8 HE I R HH A 12, — (i EERA 5514k 11, EREHKR 10 1
WA L, fAEGFZ 9 KSR FIARAELE B FIIZ 9 IIER 43 (I AZ FAR ST T-A0 R AL &, HE o9
RHGE o SPHEARREGEE v I X WS X RERIR) B, T 2408 AR 21 S5 BRI 6
— ARG UL A LR )5 5T ARAR 21 it JTE, RIS X A EARAR 21 )RR AR K AR,
BRI N E T X abe HEFZE 9 IR Ta(l EE) R 10 15 & 3%
9 Th i, A X AR EEE R (2Ta+Th) 25k The ZRAL B A FI)ZE 9 1 2 E 5, #14 T ok
Bz 21 (R REEIIZ 70 ~ 95% o g GL2, A B bt 21 EIU 5 X A LB A i, o4 o st
6 1 KA

[0045] 55—y, £E B 4 BT AR 9t 7 w0 HARAR 22 A, SRR 51 514k 11 SR ik
L0 B— T ERIAEAE ST 9 BB R (R M b)) K FAERAE 10 (19 55—
T C— T T ) B ESTZ 9 MIE R (ERAKE T b)) o AT,
MR AR 22 AT R AS e TR B o« 5 Rt B AR, i L 5% 3 2 PR T R0
B Y o HHREGES B ORAEHR 10 M T EAAELESTE 9 BT R 16 55— ¥y i
FAEEEFIE 9 HIERSY o XS, FARAR 22 0K T R b R TR A P TR o
TR B M5t Y &b (2Ta+Th) 4824 (Ta+Th) , JEE IR E A EFIZE 9 M 1 21
. PEREGE B SWIAREGE v IAR 2 AEEH (TatTh) 25k Tb, B IHAR L &
TR AEFNE 91 | B2 . B 5K 3 14k 77 RAH B, A Szt 77 2 dAR AR 22 BTz 3|
IS R ) 2 BT 5 Y FA 5 7 4k, FF FOA 5 Y 7 A B R I AR A &/ T e =0, IR 0k
T LK AN 2 LB A2 i, DAk T AR (s B i 6 1 mT Be o

[0046]  Uh4h, ZEE] 5 FTon K AR St 7 2CIF 5 — HLAR AR 23 R, 51K 4 BT R 10 B AR 22 AH
e, SEHLAR 10 (% — M T _EAAEAESF)E 9 KIS RE /. 3F HAEKE 5, £8P AR
oy S BRmEmEREGT 82 fIAR 2 ab, fEEHLR 10 IS TINAEAES | 514k 11, BRIk, B
KR IAFES | 5146 11 BB THVREGE B 2 FAH A AP AE R SR THIR G B 1 iX
FHERTVREG B 1. B 2. YL, MIARREGE v’ SRIREET B2 it 27 5
Bl 4 Pron B 5t 7 AR LG, 3123 i Y B S i S2 e A Sy DAL S i, DO BERERT 1k
MG BEIE 6 [l gEdE BT (b A B . 5340, 5 sk 11 Rk 10 B, 51 H
1k 11 058 7 1a) b A S o e e ok i B, BT DA an ] 5 FTndES I 514k 11 1
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i P 7 ) v AR AR FELAAS 10 B TANAEAE AT E 9, JREE XA 4 A s, 5572 9 An]
RERIT%

[0047] R PE 4 sWIE 5 AH R, SIERSA 515146 11 8R4 10 — Mg BT
FEEFZE 9 M BE FEAR L, Sk 10 1 5 — I EIAAFESTZ 9 e s (k10
KPET M ) SRR R, 5 L ol RRES ih v o B B s sz vk . Ak, A
Sl 514 L1 T P AE S A2 F A4 B o T B 2 O B P 75 3 4 B R T, AN e B K%
5 H 2> S EUHEY R EI U B R 7 S R B

[oo48]  JLF DL b JSUER], e A 5 | £k 342 I (& 500 2 R TE G o 1 96 KT 5 5 | 4R ik
TET S 2 A P14 T 145 500 J2 AR T 138 43 14 0 2

[0049]  LLF, Z3 Sl X A4) plecAR St 7 2 IR A E 7K A 0 — IR FEL B ) LE AR 4 BB 5 BRI 6
K AETK H A STUUEAT P4 ULEH .

[0050] 5%, X IEARAREAT VE4H vd B .

[0051]  — IEARAR -

[0052] 43 AR R RA) B IE AR AR 4 B IE AR B L 1A 4A SOEREFIE 4B BT UL .

[0053] 1A IEAR AR A4 4A, W] DUAS H 22 L 45 44 s 0 AL 45 00 i K ORH I 5 P JEE A
IEARSE FEL A 4A BT DU R 22 iR TR R &8 7 o IEAREE FELPA 4A 185 2 A e B e, IR
A lum L EH500um AR, #2000k 10um BLEH 20 0m BAF . 8 X A4 1E AR
FEHLIR AN 1R Ve AE FIRVE I Y, BERE AR FE IEARAR 4 [5RAE, JF H BB A0 IEAR AR 4 1=
. AR, R0k IEAR L Ak 4A FOZER (BRI ) 3%l b, AT
S27R 3% LA F R AR R, 90 G AR e Xt IE AR 4 it — 52 B A B ETE G AR & 572 4B 2 /T
HATHAEHE . eAk, VB 9 T S DB b 2 1 26 1) IE AR R i 1A AA BT BSR4 20 3, 48] AR e ]
SVEEHAERRH L 10 JRE % LA FH 2.0 Fii: % LR 998 [ ok 15 20 4l sk 8t >R A
TXFh 2H I IEAR SR FAA A, DT REAR 7E IEAR &5 JZ 4B T & 1Rk 45 57 S AR S T R AS 5
AR RS2 FaR e (e,

[0054] A5, 4y BRI IEAR AT E 4B A0 BT 3 100 IE AR TS PR 420 0 R 25 57 A S FEL SRR T U
i,

[0055] < IEARVEVEMR >

[0056] 1 Ay 1E AR & PE4 5, 9 4 AT 1) 2% HY LiCo0,+ LiNiO,\ LiMnO,+ LiCoNiO,+ LiCoMO,+
LiNiMO,. LiNi, ,Co,,;Mn, /0, LiMn,0, LiMnMO,. LiMePO, Li,MePO,F ( 77, M 2 Na. Mg. Sc.Y.
Mn.Fe.Co.Ni.Cu.Zn,Al,Cr.Pb.Sb f& B g/ 1 Ffr, Me 5 1%E H Fe Mn, Co Ni 1§
1P AE G ER ) B AT A28 HIX e S AL A W B 0 G SR A PO R B R 1S 2
W IERR TS YED T Ak, VE R IE AR A 5, AR T LLSR A HH 48 4844y B A AL P sl 3 H )
SEUAT T AR AR I TE AR PR T, A A SR T AL B, 45 L R] 21246 g K AL AR B

[0057]  IEARIE YR P RIARRIE S 5um LA EH 20 um LR

[0058] L1 A TE AR PEA T (K~ R AR T 5 wom, WIEMEY) FOR: 1 1 28 AR AR R R, 6 2
ReE 78 43 Ab PR IEARAR R0 B2 (RRG F2 0 B R & R A e B 22 o DAL, B S AR P03 PR
B, HERAC. 57, W SE I 20 wom, WITE IR AR AR ERBUE SR B, 25
Gy A REAR L. TR, IE RS T PR AR E S Sum DL EH 20um BUR

[0059] < k&) >
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[0060] 1 A&, Bl dna] 5128 H 2B W9 £ 4% (PVDF :poly vinylidene fluoride) Z P
S L~ SR L BE TR G ~ 7 T IR SR T M v i B Tk e« SR I SV e 5 T M Tk W i 5 TR 0 IS
RGIR RGP R MIE CBE R IR O NE R P EWNAER R T EW MR
Mg 28 LT A IR £ 58 TR R TG R OIS 38 R LU TG < B8 29 L NEL W e I 58 Ik . 5% ok
B S IREB M T R BOR AR 4T 4 225 . LAk, e ml S22 A ik B VU SR L 06 /S &
NN R Cm IR R O SR A O O N RS T I o
I LR MR IR A O M g 2 Bl LB B ST R L SR A L B e R 1 2 AP DL B R
FHRS T TRA) -

[0061]  £E 3K Z%S [k &5 75 F , 485 5] 02 PVDF %S4 A4 v 48 A 7K R R i — k FEL vtk Y
AR E , PTAT IER G502 4B 5 IEARER WA 4A 7853 R &5, 1 HLREASTA4) e IEAR & 57 )= 4B
(R LE AR IS P 3 i 5 700 R0 ) 78 23 i 5 5 BRI R 45 21 R - IR0 BR R 1 B 80 P B
B, AR A B IRPRG S5 57, AR R PVDE B AT A4 iz, BT PVDFE R HATT A TE il A
AR BRI, BRI AR . 5346, S T HIESR A PVDE VR A S5 55 16 IEAK , 46 HI7E IEAR B, 451
nIF) 28 2 PVDF % fd 1 N— FFERnCE g e I 45 R 1R 17 0 B3CKE K AR 1) PYDF W5 T IE
WA TR A R R 1

[0062] < FHLF >

[0063] 1k S5, 9 4 m] B2 HEORAR A AR s N AT SR 25 A0 S5 28 R P2 (AB :acetylene
black) 52 H F e B v B KT R ml P i R S BRI Tk AT Ak sl G R AT 4 S T AT 4
AR B G E R AR K AL B B R IR B 5 5 B MR R AR AL R S T HL T B B AR AL
LYNCR 2 S RA Rt/ S IS S ER Y S

[o064]  F25, X UMM AT PE4H U B o

[0065]  — fAARAR -

[0066] 43l f IR RS Ha) e T Bl Al 5 IR TR B A4 BA S 45571 )= BB AT Ui HH

[00671  {E il A WL 1A 5A, 1] LIAEFH 2 FL M 45/ B AL MR 25 M 1 R T 19 5 FE PR i o
VBN AR AR BA, 1 4 v A1) 28 HEANERAN B8 BB 5 . DAREE LR BA 1) JEE R VAT e il PR
E,MER Tum BLEH 500 um AR, 3208 10 um BLEH 20 um BUF o @i X A6
AR A LA A 1152 W 70 FaR Ya [ P, REAE CRFF S ARAR 5 3R AL, I HLREAE A 1 AR Al 5
[ B EA.

[o068] R G31))Z BB Bk S il id A B LAY & ARG 45551

[0069]  LLF, Xl & 57)2 6B wh & ) s YE ) s03E4 T Ul B .

[0070] < fAARIEEY )T >

[0071] VB S bRy PEA) 0T, 9 ml 4) 28 4 i« G AT 4 oM R B AL BAL Y 4L
G HNE DS TG GBS o VB H A R AR B AR T, 48] W a] 5128 B AR AR
B R B B4R (partially graphitized carbon) ik ET4E BRI . &0 N3G
S BRI A

[0072] XML, i THE (Si) 8% (Sn) %550, B AL S EG ML S D B =5 A,
S AR A R P T, 5 AR SR A B R S s A . VR Hodh AL S
HAKRE 7, B anm] F) 48 B S0, ( HiH, 0. 05 < x < 1. 95) <8R % 3 B B.Mg. Ni. Ti. Mo. Co.
Ca. Cr.Cu.Fe.Mn.Nb. Ta.V.W.Zn.C.N A Sn 4 &M C =P 2D | MLl EocEE
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T Si RS G B AR RS . A, MR N A G ) I BRI, 49 4 e 5125 NS,
Mg,Sn. Sn0, ( Hid1,0 < x << 2) . Sn0,.5K SnSi0, 5. S4h, RIS PEW 5 AT DL S Ad A ok
FIVES PO E HE T L R, AT BOE 2 B DL A AR .

[0073]  ETM, i 1] LLAE FH 76 SRR B FEL A A b DL R ME R IR A L 45 RE Ak &4 5454k,
G ) AR .

[0074] 555, X FEJEEEAT VR4 Ul B .

[0075]  — F@fiE -

[0076]1  VENICAEIEMAR 4 5 5ARAR 5 2 MBI 6, ] 4128 i B A KIEs 1-3% 1o A H 3k
FLH 5 (AU 8 P T 2 25 Pk 1k 22 FLAE I ST B E i A %5 . R A, VE N BRI 6, ik %
PRI WA R OISR 18 . T RGBSR i 20 B BAT DI Th &g, R if #g
PR ot e tE . BRIE 6 I 10 um BAE H 300 wm BAR, HARE A
10pm A EH 40 um AR o4k, BB 6 /SRt — B0 10um A EH 25 um AR 3
A, TEAE N BRI 6 SR FH 32 FLEE R R 17 0 5 3802 FLE IS RT LU B — R BL R B i) e 2 e,
AT DR 1 Fhek 2 AL BRI s E A IRk E R, RS, BRIE 6 1= LRI IE A
30% UL H 70% LLR, #E—25 ik 4 35% LA H.60% LR o IX LTI S FLRF R FLEB IO A
FRAHXT F B I (R S AR B B

[0077] A5, XAEK HLAR T 3EAT PE4H UL R o

[o078] - HAE/K HALMA T -

[0079]  YVE g AEAK HLMERITT, T LAASE FH VBRI IR s ] AR 1 A E 7K i AT

[0080]  ACRAEZK Hufidt it (AEZK FME ) A g () a2k ) RO i i g v i 1
IKEEF

(00811  WEMIR ALK HaMR TS A AE K FLAA B RS F 2 B /K FLAR BR 1 7 20 A R 1B Ri%
11 73 T MBE, 48] e 51 246 H SR AR IR £ 0 SR TR G SR B 06 VIR AL L0 BR TN A IR 4R B¢
P E T WA VAN TNTNp i

[0082]  [H| AR AR 7K H A 5T 25 i 43— Tl A4 HL A I o

[0083] X HL, DL AFHE/K MR MIEAT E4H UL IH .

[0084]  AF Ay A LA JBS AA RY AE 7K 50, 1T DAASE FH 28 S AR K S 55 o AR KIS T B AP 28 v
R ) PR A2 5 41 T DA BRI BRI  BE DRI TR I « sk IR POR IR %5 . E i B I AR B
P 19 ) L A5, 451 m] %128 Bk PR WV AT R (PC spropylene carbonate) sRBRFRIE L5 (EC ;
ethylene carbonate) &5, bAN, VE BRI IR NS i HLARE] , 51 ann] 2148 iR — 205 (DEC ;
diethyl carbonate).Wkl& F £ 5 (EMC ;ethylmethyl carbonate) sk g — FF Fg (DMC ;
dimethyl carbonate) %, A, 1A MR RS i B ARG, ] Wi n] )28 H v — T A EE (GBL 5
gamma—butyrolactone) 8% y — [N EE (GVL ;gamma—valerolactone) 25, FERKEEF 1] DL
P A _EIR 2SO AE K VS B 1A, ] LB 2 Bl B2l A .

[0085]  1E g ¥ i £ A A HE 7 A 1 FEL B, 1 4 i AR A LiCl0, LiBF,\ LiPFgy LiAICI
LiSbF, LiSCN. LiCF,S0,+ LiCF,C0,+ LiAsFs+ LiB, Cl, KA I iR . LiCl. LiBr. Lil.
SURR IR B 9 35 28 L SO i R 2 %% A Sk 3 B (PO A 1R 5k 2 1y L AAR A1), 4] dan ] 470 2% HE X (15
2- KRG (2-)-0,07) BHIREE. XL (2,3~ ZE MR G (2-)-0,07) BHEREE XL (2,27 - Bk
KRG (2-)-0,07) AIERAE BAL (5— F —2- MyiR & —1- KR -0,07) Mifgats%. &
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A, AR SRy P £ 28 1y B AR, 49 n] 1) 28 OO0 (= FRATE ) 8 ((CF,S0,) ,NLi) « (=
SR E ) (JUSR T REEE ) TP AR (LiN(CF,S0,) (C,.F,S0,)) B X ( i 9m L Hfh ik ) WP i 8¢
((CF5S0,) ,NLi) %, Hf T AT DL SR B b 4 28 () FEL A B P 1 1 B, el LUK 2 R L |
HAAEH .

[o086]  HALMA T AH X T AR KBTI i ALk A 0. Bmol/m® LA H. 2mol/m® LA,

[o087] VR4 AEK FEMRVE, B HLAZE 5T S AE A R LA, ot w] L& FH TAE 0 ik b5 fid
FEIE BB B - 3 2 v A SR 2 v PR 1 R R ROCR S Rl 4B B X AP Th RE G
A, B a] 4128 MR R V. 45 lE (VC svinylene carbonate) \4— FZLGKIR Y L 4R R4,
65— IR LR HE A- LIEBKTR . L4584, 5— . LFERIR W LI 14— TS50 IR I
LIRME 4, 5— ZINEERIR Y. LR TR A— ZRIELRIR Y L5 HE 4, 5— Z 2REE R IR L5 TE L%
EWRB Y L BE (VEC svinyl ethylene carbonate) <8R . OMIEBREE W L BEEE . Izhns7n] LA
AU B IR A2 A IR R g L Rl T DK 2 AP DL A . R iEE B B EIR
G ZE RIS INFA A ( B NV LG 5 s FE BT V. T8 e . 065 5 R V. £ B 41 e iy 407 1)
/b1 P, SAN VEAE IR, AT DU R 428 A R o S o SR RUR B R
i3 2 s 7).

[ooss] i, 1 AR /K MO RAVR, o LA BT A HEZK IS TR LA AT, 9 it m] L& A 7R o 78 H i 43
e 11T L PR b TR st B A T A R v B A 1) 2 S AT AR . AR B e Sh BRI 2R AT 2R
Yy, PLik B 2R3 K SR AR R N IR RAL A 3 (X AT A o 3K B, VR R 2R AT AR i) EL A
B, 0 G m] Z) 28 IR DU 2R VR R L BR IR BA S . TRAN, VR M IAT AR R BT S IR S
A, B anm] F1 28 BRI IR RS (EOIREE 25 B e it O AR R 55 o ZRAT AR ] LA AR
PAdFH FIR SN2 ZEAT A A G L B, BT LUK 2 BRLL RER AR . o SRETAE AR ST T
ARSI B w A R AE R TR 10vol %6 AR

[0089]1  Fi4b, ACsiita 77 =X AR ZK HLMA B R FL I A B AN PR 2 T L BT A e 491)
i, AR5t 7y AR K AR T R T RSB i T an 1 Ao R R AR, e nT DL T R AR
R A . AN, AR 8 tEANER E T un Bl 1 FTos R IE AR 4 Al AR AR 5 A FRBR IR 6
DL e DR A S 1 15 21 (944 e, 0 nT DK I ARCRI S b A Ei 5 16 2 38 1T 4 810 RO A e

[0090]  LLF, M54 AR St 77 AR E 7K M fd ot — Rk v, 471) 28 H B e R b A O B AR
W, 2 B _EIR 1 H s T VA AT Ul .

[0091]  MRIRAS IEARAR 4 IHIE 772 B SARAR b I 7772 « DL B it (8 i) s 7y v25ad 4T U
o

[0002]  — IEARARIKIHIVETT V% -

[0093]  IEAMAR 4 MIHIVE VAW TR R B0, B 58, B EARIS Y R 4557 (A ARG &5
551l an b BTk, 0 WidE SR PYDE PVDF [IRTAE4)  BRAR I R A 4557 ) A 5 HLFNVR A AETRCIR
oy, P HNER A FIREL . B3, 453 20 IEAR G TR BN AT B i = B SRR IE T2 B I
AR HLAR AA R IR LT . B35, X E R TR AT IE ARG R 28 4 o 453 21 i IEAR AR
HLAA 4 AT R SE, /e B e S5 RS A TEAR » HEM0, i 6HZ IEARAR 4 SEEHAb T, AT g
IR T R AE % o A L e I E AR AR 4 T A T AU R B TR S O
25, BLE VIR (hoop) A IEARMR 4 5 28 P S I FA IR 25 1 i 2 T 42 fud ot 3 o 1) 7 V2%, &
A3 2 HAT 3% LB & e R AR AR 4.
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[0094]  1EAK & 2K BT & 00 kk 45 77 & AH X T E AR PE R 100. Ovol %6 P ik A
1.Ovol % LA - H 6. 0vol % LA o #1M1 5 2, IEMKAFE BT 3 R 45 ) A X IE AR P
P 100. Ovol %41kl 1. Ovol %6 L H. 6. 0vol %6 LLF .

[0095]  — GUARAR ) A vk —

[0096] SRR 5 ITHIME VAW R BTN o B0, 1556, W SRR P40 00 BR85SV A AE R
Bo3 R, PR S RIS . B AR B R DR G RSB AT B R LA BA R
AT . B, XHE R I ERAT TG R 2B T 18 45 20 1 4 b 8 i A4 5A BEAT Hs 48,
il E B e JE i Ak .

[0097]  — 5|4zt -

[0098] A T MAIEMRHR 4 S kel 5 A EH H in A v s T3z 422 7 | 28, b 75 2 TS A 5 | 2k
o S AN RE U A K SSEER LN e e

[0000]  VEFA KI5 2623 i B, WA e i FR 2 B ARARAC B U7 ) B af ri i 0. 2%
RN 1R 0 TN AR G S Do i i, AE N 1/4 ~ 3/4 sl 181 BadRAa plse
WA R R, I RS SE IR 78 4y IR AR L . Ol A o TR R Y 1) Lt R kR S 2.
ab, iR 5| ez e i B B EARE AR I — e EIR A AFRITT, F— g e et B AL
TR TEC B AT A HLIAA B T S 5 — 5 | AN B 5 |k i i FL2 & iV vt iRy o 49 i 7 [
T R Lt b, T AR AR AR AR A B2 T ) 1) Hh D8 B 0T T o 5 | R e B 0 B I, SRR 5 | 48 e e o
7T B A1 FE B A AE H b e i b A5 o

[0100] 51 ZiEFa 30 1 i HH U7 v ] DA $2 B T S A U 2l 2 R T8 i e o & 70 1) 7
AEATIRE 77 (BLER ) BGE B NVRBUS #2384 R B W B P e — & .

[0101] < Hat R ZH 2 oo Ty v >

[0102]  FEith A e ilis Ty R s o B, i 5, Wik 1 P, SR dI i IE 5146 AL %2
FAEIEME LA (SHIE 2 4A) b B8RSR 7512 5L 227 AR EE iR (S 2 .
5A) o ARJE G IEARAR 4 AR 5 LLFE B2 N T FafEE 6 11 R T 4558, Ml
W 8. 55, LA 8 11 Bumfd & F a8k 7Ta, JF7E HEARA 8 11 R um il & T &l 4 4 il
Tho SRJG, ¥ AR G4k 5L 5 Hithse 1 158, P IER 514k AL 5 B W R 1E B 22 4 1/ 1
BN 2 J58E, K R 8 WA E AT 1 . AR)E, JE R T 2 AR 1 T ANGE
KA . B, e 3 ¥ b5 1 I Dol fE R AR 2 EEkgs, mthhilfs it .
[0103]  DATH, X St s AT Wl Ui B .

[0104] < Syt 1. EAH 1>

[0105]  fE k=it 1, HIVEmI 1 ~ 4, FE A Eee) 1, /e 5 ~ 7,

[o106]  DLAF, X Hat 1 i 7y VAU T 140 Ui o

[o107]  (Hayth 1)

[0108]  ( IEARARIIHIVE )

[0109] &%, VE A IEMIE BT, HEA-FIIRIAE 10 um ¥ LiNi, 5,Co0 15AL0 05050

fo110] B, K AHN T ERIEPEM 5T 100. 0vol % 4 4. 5vol % HIE A T LRI B L6k 78 L AE
N-— FREENE I BEl (NMP) RIS 551 TR s i AH A T IEARTE PR 5T 100. 0vol % 24 4. Tvol % FIAE
ARG EE TR B R 45 (PVDF) FIVEVE  FT LiNi, ¢,Coq 1581, 400, VRA, 15 BNEN SR . %
ZIER G ) I RAT BIE A IEARR AR S A 16 um B8R A P I, IR A58, ik
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IEARGFZ o SRIG, ATAE PR THRAT IEAR G 502 18 1 45 21 ) IEAR R W AR 8E AT R 4, 19 3]
JERESA 0. 157mm IACIR T IEAR AR o B i IE AR A AR BN B TS i 2 260°C HE # s a<
SRR, 2 /N FEECH o AT A IR S 0 IE AR MR P SE I 22 3. 5% o Bz B FHARE
P A% B8 FE g 57mm K SN 564mm, 15 3 JE 4 0. 157mm. B8 & 2 57mm. & 2 564mm ¢ 1E #)%
2 o

01111 ( SUARAR A HIE )

[0112] B %, LME PRI RIARIZ) 20 um 1977 20865 F RN 38 A7 SRB 8 920 2% o

[0113] &3, fEAVE N SbE PEM TR 100 8 0085 AR A dE A S8, IR & 3 EEM
VE ARG EEFN T IR BT 100 R S 1 B % R P 341 4 2 /KL 15 3 il &
FUZEEL o K iZ ARG TR ENRAT BIE A AR AR A0 8 wom IR 98 KT 10, FF A+
P, AR AT o 2R)G AR AR AT TR A OB I 88 1 45 21 10 48k A F AR EAT TR
GiE, P93 [ Jy 0. 156mm [IBCIR I H8 A . 78 190°C R AEESR A F B 2% 5 AR
PRSI 8 /NI FAL B B i AR P ARG D Rl B R 58. bmm A A 750mm, 15 3 JE
3 0. 156mm- %% FE A 58. 5mm. K& A 750mm (17 ARAR .

[01141  (HEK HLAA I PR I )

[0115]  fEA/ERIAE/KEFILMARILLIER] 1 ¢ 37 RIBESIRIR I £ BE R BRER — Y I8 17 A 1)
TRAEFN, VE 42 & vt 1 78 73 R 3 InFREs N bwt %6 TR R V. £ 445 i, i HLAE R v
A 3T LAAEXT T HEAK S T 6 BB SRk B IR B 1. 4mo 1 /dm® [19 77 SR LiPF,, 15 B HE 7K HL AR
[o116] (|5 fa 284 Wyt Fy il 4 )

[0117] 7 B IEARAR H, 4 FAE 5 | e W2 T 0] 1E AR 42 Fe Ak 8 B 5930 20 LA 8mm 58 FEA T
NSt B T U K BE 7 TR0 oA 278mm 45 286mm 2 ] | I HLAE TE B A2 FE A4 B AR 8 1 T L IE AR 4R
FLARLL 2mm B8 FEAE 28 1mm 2 283mm 2 7] 5 H 1 77 AT IEMR S Z IR . SRR 3% 5 |
SR T B AP R 7 R B B IR A B . SRR P 5 | 2 B 0 17 R T 1 A A St i 30
(EANEE ) o BRBS A7 5 | 20 28 42 3508 PR A F T B8 140 T % 2 o R IR (=t ) o

[o118]  CEEARHIM IEAR 14k ( 95/ 6mm) 22264 IEARAR AR IR T &5 E 5| iR m
LRI AR 12 (TR Amm) ZZERAEURER HLAA o IEARIT S | 22 2 U7 2 0m I e 7R U
IRBHERIAT o BRAL, TV 5 | 2222 T vl ik s BRI BV ok 1A T
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Lithium secondary battery and manufactunng method for same
Abstract

The present invention relates o a lithium secondary battery with an improved structure and characteristics, and a manufachuring
method for same. The lithium secondary battery of the present invention includes a first slectrode having a first curent collector,
and first active material palterns formsd on the first current collsctor such that the first active matsrial patterns are symmsirical {o
each gther with a first centar non-coated portion formed therebetwsean; a sscond electrode having a second current collactor,
and second active matenial patierns formed on the second current collsctor such that the second active material palterns are
symmetiical o each other with a sacond center non-coated portion formed therebetweaen; a first slactrods tab connected to the
first center non-coated poriion; and a second electrode {ab connected to the sacond centar non-coated portion.
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Abstract

PROBLEM TO BE SOLVED: To provide a highly reliabie batlery which can restrain the bend of an electrods lead when using an
upper insulating plate with a wide width, and is excellent in safety. SOLUTION: The hattery incidues a battery group for winding
up a pair of belt-like batieries through a saparator, a8 batlery case for storing the baltery group, the uppsr insulating plate
arranged at an uppsr part of the baltery group, a battery cap for sealing the batiery case, and a projsction extending from an

uppsr part of one electrode o the upper part of the batiery group. The projection includes a first electrode lead connscted with

the battery cap. The uppsr insulating plate includes a shape which continuously covers the upper part of the baltery group from
an inner peripheral side to an ouler paripheral side of the batlery group, and includes a notch for passing the first slectrode lead.
The electrode lzad is coated by an insulalor wider than the eleclrode lead. The insulator includes a nolch in a direction crossed
at a right angle with the electrode lead at a section stuck out of the slactrode lead in its width direction in the vicinity of a base of

the proiection of the electrode lead. COPYRIGHT. (C)2010,JPO&INPIT

https://worldwide.espacenet.com/patent/search/family/042205228/publication/JP2010073653A?q=pn%3DJP2010073653A
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&, %2 eI ERNEETERGERS K,

[0017]

AT, 2BE1~A4F KRR R — LT NiETHA. B1REHK
R — KT XNOBAEBERT R TEARIAE. 822
AR 4 PR REYERS AATAE, B3 RAERA4 G IRy IAKE, AR,
HAREBAANIEHRSHAGIAE. b, B1 P, 4B 2~4 Frreyd
%W 11, RETBT.

[0018]

EARBAEMGEEE 1 QKA ARRE 4, ZERE 4 RELKERS 5
FRABOMEZNIGEFRBET7 EERR. ER5 LA EBRERERT R
FEEMERARF G EMRBASFE . EEMSKATE P RIS HAET, &
BT 6k EARE AR B A R IE AR A FE 9b M B b EARE ARG 2D 9a,
ERERARE DI 9a th— A Lk E FIRGEM T K Sa. JEMEF| X 5a th—
HoEETERERAZE LN 92 d9 L3, EMRI| K 5a LA MRERS T 693
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Gl 5a YRR RN E TR E 2 49583, EMI| K S5a bth—HH R
ZUBRKERS G THRREG S X ERTERERAARE LR 9% BT,
[0019]

EARRAFE b Pl he L S EARE RSB, HLEF . RFEHH. EHER
EWIR, Pl RAREASRNY. FASEEL AN, Plhe T HE4R
42 (LiCo0,) \LiCo0, % s Mk 4288 42 (LiNiO,) \LiNiQ, &9 2 P AR B8 42 (LiNMnO,) .
K LiMn0, By B MR . & BEARTT Bl A 6,44 da (AD) . 48 (Mg) 5 L& &8tk
7 9h, BRHEARTHZEES4 (Co) NI A& Mn) ¥ £ B IEA,
[0020]

YA EMRAAELER, Bldedt Al R 9 R T H (PTFE) |\ 200 7 M AR R B A (191
4o B A 35 8 (FR) 413269 BM-500B (F &%) ) . 3k PVDF, PTFE A& 2 P 73 1 i AR AR
#itkhit G R T R 44 & (OMC) . IR A LI (PEO) . R A AR (B4 B
A (R) #1318 69 BM-720H (B &= 8) ) F3EAM 02 A, X LGAF A AER
AR E MR BR P . PVDF £ A 54550 BIEAAR AAT A 8.

YA S iH, BldeiE Ade Utk B RAEEZ (Ketjen black) ¥4 8. K&
W RAREBRARERELEM, ZETUAERER, LTAALSHMAH UL
£ Ao

ERERARREMF| & 5a Bl 1E Al 42248064
[0021]

EAR G| & ba AER E3RAaxt A9 ER B (A, 5L EHEER
MR IF) Fe EARERARE B3 9a —RMFKRLEAK 11 BE. AAOIEERT] X Sa
ARG ENERERAE RN Ja MALLEK 11 BE, TARSHAERG LR
EMFIRE AR RF AN ANLES, AnETERREG. b THL%4K 1
R FEEANTERERARE RN 9a, 25K 11 WX B ERERKRE R
9a ¥,

Ag#HxAXF, GERSHL, AHRO6RTEKX, EREERS, ARl
WA EET, AR OMILTEMRS mRE. AXAHRT, ALEK 1
BEMNERS LM EREA 4 LhEAp by EMI &K 5a LAA A, @HE L3
Y%k 8a, HERLLEAR 1 QFEMT| K 5a, REHERGLEKI K55
AR 6 4 L3R IRHEAR,
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Gk 1 QAN LEEE 12a, 120, BFH K F KRG LEIKH 12a, 12b
AES M7 XM AERS K ba(R+, ERkieRERRI) R EMERAR
FEhF9atymE L, KdHRLE%EK 11,

BHRBFGEERA 20~T0um. G, HPBERIIX 5a 9T E, 1A F e
FE T~12mm £ & %% H . LHRFH e 2% L ERBZALLESL S
MAES (R B L EB O ARAH., REXAR. HESEF O SBREKE
FaA T R A IHER R AESH
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BB TR ER G| & 5a (9T E L, LEIKF 12a. 12b KER G| &
5a YA (£4) EHRUBBTEME, BEERII K 5a. B, AHLERKF
12a, 12b /278 £ F M 3| & Ba &) F R LM R LM, FHEH L4 H KRR L
MHREBK. AHALERFHMBERSAERNERS B T LRGBS AMELE
Am A —, BREAH IR 14a B4 43R 14b,
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0B 2 B3PI, BBIRGAE LB 14a BB IR 14b BHRA 1A
HE& Ko, B, oA HBRELAMHF 14ath 1 MERKREW O 152, &
A AR 38 14b 89 1 N E KK AW o 3 15b, A0 3 15a K& 0 3 15b
OB A4 ESEMA, BEEMFKba EXMFTE(LEEKR 11 OEESG) X
. 203 15a RAE 23 15b £F 5 EM 5| & Sa &9 F RFHMTARRE.
Bp, i 15a 55150 EARR KA (B2 v69KEAN, LiXEAAM
REaE(BA4MTARRE LaadLtiFHE B A4 HH 14a, 14b Hldmh
KB 2~3mm. A& 23 15a, 15b Flde K K B 1~2mm, $biF, Frifin o 15a,
15b B &k, 2o BRHARRZE Tk, Hlde, TURV FIR, KIREIK, &
%Ko
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B2 RAm a3 15a B A 2R 15b 69K B A Lk A48 % T 4% 3R 14a.
14b TE 69 2/3~1 6K E. BEEMI| K Sa WLELAKR 11 R H 5 LHLLEMR
8a RET b,

BATAMOI 15a RAEWOIR15b KM 8 Esxdm ALt dE Bk
A 0~2mm. fEFPH) B £ EHF] 4% Sa M98 54K 11 5 E3RB% 4Kk 8a KA Fib. Bp,
L% Ba MR AE D HL%KIK 11 AW 3R 15a B4 3F 15b 8L
AF| L3R,
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BEAde AR I ZSAME LR 2R 4 EIGHIK, BrAE IR 48
LR AR 4 B3R HEAFREAENEF R,

Wik, B6ARTABALET AN LR LIRFERA LFLLERGRE
LA . do B 6 B, TR L30%E4% 4k 8a 69 LA (B 6 T SL A L1) Rk
A, ILIEARF| X ba A I LAHTF LHELER Ba L, B REELAR
GBEEE LRSI 8a, Mg HRA,
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B 3R 6P, BEFERT K Sa bk o3 15a, 15b 8 T 35,
TERCBE AR RN R, 2ATELBORGAHRERRK, 5E44A005
THMRWER, WmAEWDI 152, 15b 49 L3, BIRME 4 B8 R0 7 sz,
2ATELHNBON XRKEER, S5ELBAQ0aT BERAXKEFER. B
s, BEAEMI K ba YRR RH 5 LIRLY%MK 8a KA T, e T HXAH
FHEFRERI K SaTHh, THASUEHULEE L1 KEW LHRLE K. &
, REFELEBKANSTEREE,
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ARG K 5a tISENERET R EEIMRTHROLRLE2HTEAA.

AR 4 RN BMAZI AN (BARE 4 S8 idw 1 Z ) LERE B
BR7, A1 Fod, BEFHLAIRLGELELL2, ZAART, E
Ko 1 FORFBEEHEIERRLE2WFAANRRE, RELELT 1
A o IR 3
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G 6 BH AMEARRMRAENRERRD TN ARBEANE. RKR6
AR EAMEG 3R, A RBRERABE LA R ARBESFERE L ABRE
RARGG IS (ARERARERR), AR & 6a ) —NRIERT AMERKRE
3. AR K ba 955 — AN EZET RMERMBTHRGERT 1 HAKRT.

AMERARG g MR 1FH AMFI K 6a, BB AL, B, BERE
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E, BEEEKE 10um AL, AEFL G TEETHNELRE, BWEEA
PHREIOUM AT,
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A 4 B IEREMR, FREBMEY I RBEHAETHAEK
BR g, AR TR S AR (LIPF) . R AMBR4 (LiBF,) . dEXK
) e ST 4% Bl 8K BR T M85 (EC) . & BR R Mg (PC) . &K BR — ¥ &5 (DMC) . #K AR —
T B (DEC) . RAEE P LB (MEC) , X ST A¥E g ), & 7T A& H A L4
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3 o
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AR B9 ER R RARGH B Z THE, RAERERRR G R EREESFE,
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B 2 P8 EHR 5,

[0034]
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MAN100 EEHEHN ARERBRGKER., 2 EEDEAMLERNGRTH-
TR ERY BREBE) 2EEVEAEANGART AL LT AREEN K,
RF AR RSFIBR .

Pz AMBRESFN KRR FAEBRASE (FE 14um, FLA 58. 5mm) £ & 49
BERKRGABHFEZ TR, REIREAREDBN R IRESNE, RFA
KA. KRB, S RBAATEIE, £ FRGEZERA 180 pm. I 5 R4
TR A RSN AM 35 EE AARERARE B3R (A 45mm) . 485 A
35 4% 6a(FE 0. 1mm, ST& 3mm) SIFA R BEAARE LI AXHGFT X, 4
P d RAR 6.

[0035]
(3) 72 & 84 1] 45

FEXPHEHGERS 5 EXFHERG AR 6 BEZ MGERK 7 3
TR, KRB 3 & 4 B e 4, EX LA R HUE AR LA AN
4T B A TR R Ak 1 (5h42 18 1mm, K342 17. 8mm) A4EAN LA 4,
SLEE, RG] K 6a BRI ALEE 1 HRKD. B 6 FTw, ALRA
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PR EREERG OB R T, Hvo 3 15a, 15b 89K E A(E 2 F65 A)
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SAEE R RS S, AT, LEAETARED D HAES S,
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0 1 2 3
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1 - 3.2% 0% 0%
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2 - 3.1% 0% 0%
3 - 3. 2% 1.5% 1. 4%
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EA WO (A=0mm) R R EH 5 3%, XEWOHGRREES 0~3.2%,
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FRBH—FEIK, A 0~1.5% L KEAH 2~3mm, AR FEB A 0~
2mm B, AR EH 0%, T AR,
[T E&G-TH A]
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AXP Bt T AEFN, ERALEFEEXLEBEEYRER,
[FHEH]
[0040]
[B1IRGEARLAG LG — 5T XOBEHBEZETF A LG TELG
LA
[FE 2] £ 1658k d 4R 6 ERGITE.
[E3)] 2B &y PiE e RRMAE = 35 2HKE,
[B4] RE1 a9 Ao REay EM T RHAY 2R 0GFNA.
[E5] 2B eyRbP MG LRLLRATAE .
[BOIRATABACLTANE IGELRATREARBS 69 LRLLRGKRE
AL .
[B7] RAA LA TFERGHNA,
[E8] RALLKFOEALR LRI RWELIRELN ZEHY 2hE,
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BATTERY

Abstract

PROBLEM TO BE SOLVED: To secure safety and eliminate troublesomenass of a manufacturing process by placing an
insulating tape on at ieast one of a positive electrode plate and a negative electrode plate, setting the fape width wider than an
electrode width, and selting a coating width of an adhesive narrowar than the electrode width. SOLUTION: Lead terminals 4 are
welded with a positive electrode plate (width 48 mm) and a negative electrode plate (width 51 mm), respectively, and then a
polyimide made insulating tape 7 is adhersd. A width of the insuiating {aps 7 is 55 mm, and a 10 mm wide upper adge and a 10
mim wids lowsr edge are not coated with an adhesive. The positive and negative electrode piates and a ssparator are
sequantially piled, and wound in an elliptic vortex to form a powsr generaling element. At this time, because the adhesive does
not adhsre (o an excessive place, winding failure does not ocour. Length corresponding to an slasctrods widih of an insulating
pari of the electrodes is adhered to a side wall part of the power generaling element parallel with a winding center axis by means
of a winding t8pe made of polyethylene, and the powsr generaling element is wound and fixed. This is stored in a film cass
made of metal laminats resin, and slectrolyie is injected to form a hatlery.

https://worldwide.espacenet.com/patent/search/family/013932664/publication/JP2000285902A?q=pn%3DJP2000285902A 117
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fnvolution-type lithium ion baltery's pole piecs
Abstract

Tha ulility mode! relates o a pole pisce of an involution-type ithium ion battery, which comprises a current collecting bodies (13,
dressing (2) which is coated on the current collecting bodies (1) and a pole ear (3) which is connected with the current collecting
bodies (1), wherein the dressing (&} are respectively coaled on the current collecting bodies (1) on both sides of the pole ear (3).
The pole piece of the utility model is still composed of the dressing, the current collecting bodies and the leading-out ear, but the
structure of the pole plece is improved according to the principle of the distance of current, which passes through a carier and
the relationship that the carrisr generales resistance o currant and the principle of the racombination of the resistance value of a
parallel circuit; the current collecting bodies on both sides of the pole ear are raespsctively coalad with the dressing, and the pole
ear i1s weldad on the currsnt collecting body in the middle of the dressing region of each of the currant collscting bodies,
thersfore ths resistance generatsd caused by the passing of the current through the carier on the current collecling bodies and
the resistance value of the essential resistance on the pole plece are reduced so the essential resistance of the involution-type
fithium jon batiery which is made of the pole plece is small; besides, the uniformity difference of the essential resistance is smail.

https://worldwide.espacenet.com/patent/search/family/036775356/publication/CN2786795Y?q=pn%3DCN2786795Y mn
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Application No. Applicant(s)

17/407,081 Tao et al.
; 27, - Examiner Art AlA (First Inventor Page
Applicant-Initiated Inferview Summary CYNTHIA K WALLS | Unit to File) Status

CYNTHIA K WALLS Primary Examiner Telephonic
Mr. Yalei Sun Attorney of Record

Date of Interview: 01 February 2024

Issues Discussed:

35U.8.C. 103

Applicant's response dated 1/24/2024 was discussed. The Examiner suggested that the second
insulating glue layer be further defined to prevent lithium precipitation. No agreement was reached.

/CYNTHIA K WALLS/
Primary Examiner, Art Unit 1751

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20240201
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REMARKS

This amendment is supplemental to the response filed on January 24, 2024 to the

Office Action dated October 25, 2023, which has been incorporated therein.

INTERVIEW SUMMARY

Applicant’s attorneys thank Examiner Walls for the opportunity to discuss the
pending claims during a telephone interview on February 1, 2024 with Yalei Sun. In the
interview, the Examiner suggested further amendment to the pending claim 1 that may
advance the prosecution of the application. Claims 1 and 10 have been amended based on the

Examiner’s suggestions. No agreement has been reached.

REMARKS CONCERNING CLAIMS

Claims 22 and 23 have been further amended for clarity. Claims 4 and 13 have been
canceled without prejudice. New claims 24 and 25 have been added. Support for the
amendments and the new claims can be found in at least FIGS. 1 and 5 and related
paragraphs of the application as filed. No new matter has been added.

With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations
of the invention, nor any rejections or objections of the claims, made by the Examiner.
Moreover, the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent
they exist, made during the prosecution of this application or made during the prosecution of
any patent or other related patents/applications, and advises the Examiner that any such
previous disclaimers and the cited references that they were made to avoid may need to be
revisited.

After entry of this amendment, the pending claims are: claims 1, 3, 5-7, 9, 10, 12, and
14-25.

REMARKS CONCERNING REJECTIONS UNDER 35 U.S.C. 103

L REJECTION OF CLAIMS 1,3-10, AND 12-21 UNDER 35 U.S.C. 103 AS BEING
UNPATENTABLE OVER SUGITA, IN VIEW OF KIM, AND ATSUO.

The Applicant hereby incorporates the response filed on January 24, 2024 to the
Office Action dated October 25, 2023.

024607-02-5113-US 8 Supplemental Response to Non-Final Office Action
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As noted above, claims 1 and 10 have been further amended to recite that the location
of the second insulating glue layer disposed on the first film can prevent lithium ions in the
first film from crossing the separator in the thickness direction, thereby reducing the lithium

precipitation build-up on the second plate where the second recess is located. In contrast, the

heat-resistant protective film in Atsuo cannot prevent the movement of the lithium ions

across the separator is based on the porous nature taught in Atsuo for heat resistance purpose.

In view of the above, the Applicant respectfully submits that the pending independent
claims 1 and 10 as well as their respective dependent claims 3, 5-7, 9, 12, and 14-21 are

patentable over the three cited references.

REMARKS CONCERNING NEW CLAIMS 24 AND 25

Claims 24 and 25 further recite the structure of the second plate near the second lead,
wherein “the second film is disposed on both sides of the second current collector; along the
thickness direction, the second film has a first outer surface of the second film on a side of
the second current collector where the second lead is disposed and a second outer surface of
the second film on an opposite side of the second current collector, the opposite side being
opposite to the side where the second lead is disposed; wherein along the thickness direction,
the second lead has a first surface of the second lead and a second surface of the second lead
opposite to the first surface of the second lead, the first surface of the second lead facing
away from the second current collector where the second lead is disposed, and the second
surface of the second lead facing towards the second current collector where the second lead
is disposed; along the thickness direction, the first surface of the second lead exceeds beyond
the first outer surface of the second film and the second surface of the second lead is located
between the second outer surface of the second film and a part of the second current collector
outside the second recess”. A relevant portion of FIG. 5 of the present application including
the negative lead 23 (which is labeled as “second lead”) is reproduced below with annotation

for illustrative purposes.
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Because none of the cited references teach or suggest what is recited in claims 24 and

25, claims 24 and 25 are further patentable over the cited references.
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CONCLUDING REMARKS

By responding in the foregoing remarks only to particular positions asserted by the
examiner, the Applicant does not necessarily acquiesce in other positions that have not been
explicitly addressed. In addition, the Applicant’s arguments for the patentability of a claim
should not be understood as implying that no other reasons for the patentability of that claim

exist.

In light of the above amendments and remarks, the Applicant respectfully requests
that the Examiner reconsider this application with a view towards allowance. The Examiner
is invited to call the undersigned attorney at (650) 843-7558, if a telephone call could help

resolve any remaining items.

Respectfully submitted,

Date:  February 7, 2024 /Yalei Sun/ 57,765
Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLp
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-7558
E-mail: yalei.sun@morganlewis.com
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Desirable Safety

Performance

SUPPLEMENTAL AMENDMENT TO RESPONSE TO NON-FINAL OFFICE ACTION

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The enclosed Amendment is supplemental to the response filed on January 24, 2024

to the Office Action dated October 25, 2023 for the above identified patent application.

The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims

in the application:

Listing of Claims:

1. (Currently Amended) A lithium-ion battery, comprising:

a first plate comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector;

a first insulating glue layer, disposed on a first location of a surface of the first lead;

a second plate comprising a second current collector, a second film and a second lead,
wherein the second film is disposed on the second current collector and is provided with a
second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a
remaining portion of the first film from an edge of the first insulating glue layer covering the
first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate_to

reduce lithium precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
2. (Canceled)

3. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a distance
between a center of the first recess and an end of the positive film is 1/4 - 3/4 of a length of
the positive film, and a distance between a center of the second recess and an end of the

negative film is 1/4 - 3/4 of a length of the negative film.
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4. (Canceled).

5. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a length of the
first recess is less than a length of the positive lead by 1 - 100mm, a width of the first recess
is greater than a width of the positive lead by 1 - 10mm; and

a length of the second recess is less than a length of the negative lead by 1 - 100mm, a

width of the second recess is greater than a width of the negative lead by 1 - 10mm.

6. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a length of the
first recess is less than a width of the positive film by 1 - 100mm, and a length of the second

recess is less than a width of the negative film by 1 - 100mm.

7. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a depth of the
first recess is no larger than a thickness of the positive film, and a depth of the second recess

is no larger than a thickness of the negative film.
8. (Canceled).

9. (Original) The lithium-ion battery of claim 1, wherein a width of a portion of the first
lead in the first recess is greater than a width of a remaining portion of the first recess not

occupied by the first lead located on one side of the first lead.

10. (Currently Amended) A lithium-ion battery, comprising:

a first plate, comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector, the first recess having three sides defined by the first film;

a first insulating glue layer, disposed on a first location of a first surface of the first
lead and covering the three sides of the first recess defined by the first film;

a second plate, comprising a second current collector, a second film, and a second
lead, wherein the second film is disposed on the second current collector and is provided with
a second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a

remaining portion of the first film from an edge of the first insulating glue layer covering the
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first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate_to

reduce lithium precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
11. (Canceled)

12. (Original) The lithium-ion battery of claim 10, wherein a distance between a center of
the first recess and an end of the first film is 1/4 - 3/4 of a length of the first film, and a
distance between a center of the second recess and an end of the second film is 1/4 - 3/4 of a

length of the second film.

13. (Canceled).

14. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a length of the first lead by 1 - 100mm, a width of the first recess is greater than a
width of the first lead by 1 - 10mm; and

a length of the second recess is less than a length of the second lead by 1 - 100mm, a

width of the second recess is greater than a width of the second lead by 1 - 10mm.

15. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a width of the first film by 1 - 100mm, and a length of the second recess is less than

a width of the second film by 1 - 100mm.

16. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is no
larger than a thickness of the first film, and a depth of the second recess is no larger than a

thickness of the second film.

17. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is
greater than a thickness of the first lead by 0.005 - 0.1mm, and a depth of the second recess is
greater than a thickness of the second lead by 0.005 - 0.1mm.
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18. (Previously Presented) The lithium-ion battery of claim 10, wherein the second lead
on the second plate is sandwiched between the pair of second insulating glue layers in the

thickness direction of the first plate and the second plate.

19. (Previously Presented) The lithium-ion battery of claim 10, wherein the first
insulating glue layer is disposed on an upper surface and a lower surface of the first lead in a

thickness direction of the first plate and the second plate.

20. (Previously Presented) The lithium-ion battery of claim 1, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

21. (Previously Presented) The lithium-ion battery of claim 10, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

22. (Currently Amended) The lithium-ion battery of claim 1, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the
first lead is disposed and a second outer surface of the first film on an opposite side of the
first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first
lead and a second surface of the first lead opposite to the first surface of the first lead, the first

surface of the first lead facing away from the first current collector where the first lead is

disposed, and the second surface of the first lead facing towards the first current collector

where the first lead is disposed; along the thickness direction, the first surface of the first lead

exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

23. (Currently Amended) The lithium-ion battery of claim 10, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the

first lead is disposed and a second outer surface of the first film on an opposite side of the
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first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first

lead and a second surface of the first lead opposite to the first surface of the first lead, the first

surface of the first lead facing away from the first current collector where the first lead is
disposed, and the second surface of the first lead facing towards the first current collector

where the first lead is disposed; along the thickness direction, the first surface of the first lead

exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

24. (New) The lithium-ion battery of claim 1, wherein the second film is disposed on both
sides of the second current collector; along the thickness direction, the second film has a first
outer surface of the second film on a side of the second current collector where the second
lead is disposed and a second outer surface of the second film on an opposite side of the
second current collector, the opposite side being opposite to the side where the second lead is
disposed; wherein along the thickness direction, the second lead has a first surface of the
second lead and a second surface of the second lead opposite to the first surface of the second
lead, the first surface of the second lead facing away from the second current collector where
the second lead is disposed, and the second surface of the second lead facing towards the
second current collector where the second lead is disposed; along the thickness direction, the
first surface of the second lead exceeds beyond the first outer surface of the second film and
the second surface of the second lead is located between the second outer surface of the

second film and a part of the second current collector outside the second recess.

25. (New) The lithium-ion battery of claim 10, wherein the second film is disposed on
both sides of the second current collector; along the thickness direction, the second film has a
first outer surface of the second film on a side of the second current collector where the
second lead is disposed and a second outer surface of the second film on an opposite side of
the second current collector, the opposite side being opposite to the side where the second
lead is disposed; wherein along the thickness direction, the second lead has a first surface of
the second lead and a second surface of the second lead opposite to the first surface of the
second lead, the first surface of the second lead facing away from the second current collector
where the second lead is disposed, and the second surface of the second lead facing towards

the second current collector where the second lead is disposed; along the thickness direction,
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the first surface of the second lead exceeds beyond the first outer surface of the second film
and the second surface of the second lead is located between the second outer surface of the

second film and a part of the second current collector outside the second recess.
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Electronically filed March 7, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Tao Tao et al. Confirmation No.: 2876

Serial No.: 17/407,081 Art Unit: 1751

Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: Lithium-Ion Battery Having Attomey Docket No.: 024607-02-5113-US

Desirable Safety Performance

TRANSMITTAL LETTER

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

On February 7, 2024, Applicants had tried to submit a Supplemental Amendment to
the Response to the Non-Final Office Action filed on January 24, 2024 to the Office Action
dated October 25, 2023 for the above identified patent application.

Applicants have noted the attached EFS Receipt — Patent Center # 64236249 shows
the 11 pages of the word document filed on February 7, 2024. However, the Patent Center
only reflects 8 pages with the “Applicant Arguments/Remarks Made in an Amendment”
showing an incomplete page, missing the interview summary, and excluding the signed
portion for the amendment. Applicant’s Attomey, Yalei Sun, has communicated with the
Examiner regarding the technical issues on March 3, 2024.

Applicants request to take initiative to resubmit the copy of the Supplemental
Amendment to Response to Non-Final Office Action as filed on February 7, 2024. No new
matter has been entered. Entry of the Supplemental Amendment to Response to Non-Final

Office Action is respectfully requested.
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The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).

Respectfully submitted,

Date:  March 7, 2024 /Yalei Sun/ 57,765
Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-7558
E-mail: vale: sun@moreaniewis.com

024607-02-5113-US 2 Transmittal Letter

1585



Page 1of 2

UNITED STATES PO Box14s0
RATENT AND TRADEMARK OFFICE A8, e apto g

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

17/407,081 02/07/2024 05:34:33 PMZET 024607-02-5113-US

Title of Invention
LITHIUM-ION BATTERY HAVING DESIRABLE SAFETY PERFORMANCE

Application Information

AFPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 2878 FILED BY  Jacqueline Yu
PATENT CENTER # 84236249 FILING DATE  08/19/2021
CUSTOMER # 24341 FIRST NAMED  Tao Tao
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Yalet Sun
ADDRESS

Documents TOTAL DOCUMENTS: 1
SIZE

DOCUMENT PAGES DESCRIPTION (KB)

024607-02-5113-US- > Application body structured 143 KB

APP TEXT.docx text document

Warning: Text decorations have been removed. Bookmarks were found and have been
removed,

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

D52C48C0186708319A88C18F8FB7152A5344FF48006548DDF7
BOAGCA4DE627 C7TESB211836016DESDOCAF28DEAEZFACF2E4
01B8D3C25F7AZECOBS1994D7818B04B

024607-02-5113-US-
APP.TEXT doox

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized

1586



Page 20f 2
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Receipt will establish the filing date of the application

Mational Stage of an International Application under 35 U.8.C, 371
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371 and other applicable requirements a Form PCT/BO/ECB03 indicating acceptance of the application as a national stage
submission under 35 UL.8.C. 371 will be issued in addition to the Filing Receipt, in due course.

New infernational Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Tao Tao et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: Lithium-lon Battery Having ~ Attorney Docket No.: 024607-02-5113-US
Desirable Safety
Performance

SUPPLEMENTAL AMENDMENT TO RESPONSE TO NON-FINAL OFFICE ACTION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
The enclosed Amendment is supplemental to the response filed on January 24, 2024
to the Office Action dated October 25, 2023 for the above identified patent application.
The Commissioner is hereby authorized to charge any required fee(s) to Morgan,

Lewis & Bockius LLP Deposit Account No. 50-0310 (order no. 024607-02-5113-US).
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Amendments to the Claims

The following listing of claims will replace all prior versions, and listings, of claims

in the application:

Listing of Claims:

1. (Currently Amended) A lithium-ion battery, comprising:

a first plate comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector;

a first insulating glue layer, disposed on a first location of a surface of the first lead;

a second plate comprising a second current collector, a second film and a second lead,
wherein the second film is disposed on the second current collector and is provided with a
second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a
remaining portion of the first film from an edge of the first insulating glue layer covering the
first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate to

reduce lithium precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
2. (Canceled)

3. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a distance
between a center of the first recess and an end of the positive film is 1/4 - 3/4 of a length of
the positive film, and a distance between a center of the second recess and an end of the

negative film is 1/4 - 3/4 of a length of the negative film.
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4. (Canceled).

5. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a length of the
first recess is less than a length of the positive lead by 1 - 100mm, a width of the first recess
is greater than a width of the positive lead by 1 - 10mm; and

a length of the second recess is less than a length of the negative lead by 1 - 100mm, a

width of the second recess is greater than a width of the negative lead by 1 - 10mm.

6. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a length of the
first recess is less than a width of the positive film by 1 - 100mm, and a length of the second

recess is less than a width of the negative film by 1 - 100mm.

7. (Currently Amended) The lithium-ion battery of claim [[2]]1, wherein a depth of the
first recess is no larger than a thickness of the positive film, and a depth of the second recess

is no larger than a thickness of the negative film.
8. (Canceled).

9. (Original) The lithium-ion battery of claim 1, wherein a width of a portion of the first
lead in the first recess is greater than a width of a remaining portion of the first recess not

occupied by the first lead located on one side of the first lead.

10. (Currently Amended) A lithium-ion battery, comprising:

a first plate, comprising a first current collector, a first film and a first lead, wherein
the first film is disposed on the first current collector and is provided with a first recess
configured to receive the first lead, and the first lead is electrically connected to the first
current collector, the first recess having three sides defined by the first film;

a first insulating glue layer, disposed on a first location of a first surface of the first
lead and covering the three sides of the first recess defined by the first film;

a second plate, comprising a second current collector, a second film, and a second
lead, wherein the second film is disposed on the second current collector and is provided with
a second recess configured to receive the second lead, and the second lead is electrically
connected to the second current collector; and

a separator disposed between the first plate and the second plate;

wherein a length of a portion of the first lead in the first recess is less than a width of a

remaining portion of the first film from an edge of the first insulating glue layer covering the
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first film to an edge of the first film opposite to the first recess; and a second insulating glue
layer is disposed on a second location of the surface of the first film opposite to the second
lead across the separator in a thickness direction of the first plate and the second plate to

reduce lithium precipitation on the second plate where the second recess is located;

the first plate is a positive plate, the first current collector is a positive current
collector, the first film is a positive film, the first lead is a positive lead; and
the second plate is a negative plate, the second current collector is a negative current

collector, the second film is a negative film and the second lead is a negative lead.
11. (Canceled)

12. (Original) The lithium-ion battery of claim 10, wherein a distance between a center of
the first recess and an end of the first film is 1/4 - 3/4 of a length of the first film, and a
distance between a center of the second recess and an end of the second film is 1/4 - 3/4 of a

length of the second film.
13. (Canceled).

14. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a length of the first lead by 1 - 100mm, a width of the first recess is greater than a
width of the first lead by 1 - 10mm; and

alength of the second recess is less than a length of the second lead by 1 - 100mm, a

width of the second recess is greater than a width of the second lead by 1 - 10mm.

15. (Original) The lithium-ion battery of claim 10, wherein a length of the first recess is
less than a width of the first film by 1 - 100mm, and a length of the second recess is less than

a width of the second film by 1 - 100mm.

16. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is no
larger than a thickness of the first film, and a depth of the second recess is no larger than a

thickness of the second film.

17. (Original) The lithium-ion battery of claim 10, wherein a depth of the first recess is
greater than a thickness of the first lead by 0.005 - 0.1mm, and a depth of the second recess is
greater than a thickness of the second lead by 0.005 - 0.1mm.
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18. (Previously Presented) The lithium-ion battery of claim 10, wherein the second lead
on the second plate is sandwiched between the pair of second insulating glue layers in the

thickness direction of the first plate and the second plate.

19. (Previously Presented) The lithium-ion battery of claim 10, wherein the first
insulating glue layer is disposed on an upper surface and a lower surface of the first lead in a

thickness direction of the first plate and the second plate.

20. (Previously Presented) The lithium-ion battery of claim 1, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

21. (Previously Presented) The lithium-ion battery of claim 10, wherein the first plate, the
separator and the second plate are wound together; an outer winding end of the negative plate
is located between two layers of the separator; and the two layers of the separator extend over

the outer winding end of the negative plate along the winding direction.

22. (Currently Amended) The lithium-ion battery of claim 1, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the
first lead is disposed and a second outer surface of the first film on an opposite side of the
first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first
lead and a second surface of the first lead opposite to the first surface of the first lead, the first

surface of the first lead facing away from the first current collector where the first lead is

disposed. and the second surface of the first lead facing towards the first current collector

where the first lead is disposed; along the thickness direction, the first surface of the first lead

exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

23. (Currently Amended) The lithium-ion battery of claim 10, wherein the first film is
disposed on both sides of the first current collector; along the thickness direction, the first
film has a first outer surface of the first film on a side of the first current collector where the

first lead is disposed and a second outer surface of the first film on an opposite side of the
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first current collector, the opposite side being opposite to the side where the first lead is
disposed; wherein along the thickness direction, the first lead has a first surface of the first
lead and a second surface of the first lead opposite to the first surface of the first lead, the first

surface of the first lead facing away from the first current collector where the first lead is

disposed. and the second surface of the first lead facing towards the first current collector

where the first lead is disposed; along the thickness direction, the first surface of the first lead

exceeds beyond the first outer surface of the first film and the second surface of the first lead
is located between the second outer surface of the first film and a part of the first current

collector outside the first recess.

24, (New) The lithium-ion battery of claim 1, wherein the second film is disposed on both
sides of the second current collector; along the thickness direction, the second film has a first
outer surface of the second film on a side of the second current collector where the second
lead is disposed and a second outer surface of the second film on an opposite side of the
second current collector, the opposite side being opposite to the side where the second lead is
disposed; wherein along the thickness direction, the second lead has a first surface of the
second lead and a second surface of the second lead opposite to the first surface of the second
lead, the first surface of the second lead facing away from the second current collector where
the second lead is disposed, and the second surface of the second lead facing towards the
second current collector where the second lead is disposed; along the thickness direction, the
first surface of the second lead exceeds beyond the first outer surface of the second film and
the second surface of the second lead is located between the second outer surface of the

second film and a part of the second current collector outside the second recess.

25. (New) The lithium-ion battery of claim 10, wherein the second film is disposed on
both sides of the second current collector; along the thickness direction, the second film has a
first outer surface of the second film on a side of the second current collector where the
second lead is disposed and a second outer surface of the second film on an opposite side of
the second current collector, the opposite side being opposite to the side where the second
lead is disposed; wherein along the thickness direction, the second lead has a first surface of
the second lead and a second surface of the second lead opposite to the first surface of the
second lead, the first surface of the second lead facing away from the second current collector
where the second lead is disposed, and the second surface of the second lead facing towards

the second current collector where the second lead is disposed; along the thickness direction,
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the first surface of the second lead exceeds beyond the first outer surface of the second film
and the second surface of the second lead is located between the second outer surface of the

second film and a part of the second current collector outside the second recess.
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REMARKS

This amendment is supplemental to the response filed on January 24, 2024 to the

Office Action dated October 25, 2023, which has been incorporated therein.

INTERVIEW SUMMARY

Applicant’s attorneys thank Examiner Walls for the opportunity to discuss the
pending claims during a telephone interview on February 1, 2024 with Yalei Sun. In the
interview, the Examiner suggested further amendment to the pending claim 1 that may
advance the prosecution of the application. Claims 1 and 10 have been amended based on the

Examiner’s suggestions. No agreement has been reached.

REMARKS CONCERNING CLAIMS

Claims 22 and 23 have been further amended for clarity. Claims 4 and 13 have been
canceled without prejudice. New claims 24 and 25 have been added. Support for the
amendments and the new claims can be found in at least FIGS. 1 and 5 and related
paragraphs of the application as filed. No new matter has been added.

With respect to all amendments, Applicant has not dedicated or abandoned any
unclaimed subject matter. Moreover, Applicant has not acquiesced to any characterizations
of the invention, nor any rejections or objections of the claims, made by the Examiner.
Moreover, the Applicant hereby rescinds any prior disclaimer of claim scope, to the extent
they exist, made during the prosecution of this application or made during the prosecution of
any patent or other related patents/applications, and advises the Examiner that any such
previous disclaimers and the cited references that they were made to avoid may need to be
revisited.

After entry of this amendment, the pending claims are: claims 1, 3, 5-7, 9, 10, 12, and

14-25.

REMARKS CONCERNING REJECTIONS UNDER 35 U.S.C. 103

L REJECTION OF CLAIMS 1, 3-10, AND 12-21 UNDER 35 U.S.C. 103 AS BEING
UNPATENTABLE OVER SUGITA, IN VIEW OF KIM, AND ATSUO.

The Applicant hereby incorporates the response filed on January 24, 2024 to the
Office Action dated October 25, 2023.

024607-02-5113-US 8 Supplemental Response to Non-Final Office Action

1595



As noted above, claims 1 and 10 have been further amended to recite that the location
of the second insulating glue layer disposed on the first film can prevent lithium ions in the
first film from crossing the separator in the thickness direction, thereby reducing the lithium

precipitation build-up on the second plate where the second recess is located. In contrast, the

heat-resistant protective film in Atsuo cannot prevent the movement of the lithium ions

across the separator is based on the porous nature taught in Atsuo for heat resistance purpose.

In view of the above, the Applicant respectfully submits that the pending independent
claims 1 and 10 as well as their respective dependent claims 3, 5-7, 9, 12, and 14-21 are

patentable over the three cited references.

REMARKS CONCERNING NEW CLAIMS 24 AND 25

Claims 24 and 25 further recite the structure of the second plate near the second lead,
wherein “the second film is disposed on both sides of the second current collector; along the
thickness direction, the second film has a first outer surface of the second film on a side of
the second current collector where the second lead is disposed and a second outer surface of
the second film on an opposite side of the second current collector, the opposite side being
opposite to the side where the second lead is disposed; wherein along the thickness direction,
the second lead has a first surface of the second lead and a second surface of the second lead
opposite to the first surface of the second lead, the first surface of the second lead facing
away from the second current collector where the second lead is disposed, and the second
surface of the second lead facing towards the second current collector where the second lead
is disposed; along the thickness direction, the first surface of the second lead exceeds beyond
the first outer surface of the second film and the second surface of the second lead is located
between the second outer surface of the second film and a part of the second current collector
outside the second recess™. A relevant portion of FIG. 5 of the present application including
the negative lead 23 (which is labeled as “second lead™) is reproduced below with annotation

for illustrative purposes.
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Because none of the cited references teach or suggest what is recited in claims 24 and

25, claims 24 and 25 are further patentable over the cited references.
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CONCLUDING REMARKS

By responding in the foregoing remarks only to particular positions asserted by the
examiner, the Applicant does not necessarily acquiesce in other positions that have not been
explicitly addressed. In addition, the Applicant’s arguments for the patentability of a claim
should not be understood as implying that no other reasons for the patentability of that claim

exist.

In light of the above amendments and remarks, the Applicant respectfully requests
that the Examiner reconsider this application with a view towards allowance. The Examiner
is invited to call the undersigned attorney at (650) 843-7558, if a telephone call could help

resolve any remaining items.

Respectfully submitted,

Date:  February 7, 2024 /Yalei Sun/ 57,765
Yalei Sun (Reg. No.)
MORGAN, LEWIS & BOCKIUS LLP
1400 Page Mill Road

Palo Alto, CA 94304
Phone: (650) 843-7558
E-mail: yalei.sun@morganlewis.com
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and MPER 506}, & Filing Receipt (37 CFR 1.54) wili be lasued in dus course and the date shown on this Acknowledgement
Receipt will astablish the Hiling date of ihe application

National Stags of an international Application under 35 U8.C. 37

i & timely submission & entsr the nationad slage of an international application s compliant wilh the conditions o Sm U.8.G
371 and other applicable requiraments a Form PCT/DOMEOAANS --“:'i:ca ing acceptancs of the application as a national stage
subrnission under 35 U8 Q T will be issued in addition o the Fiing Receipt, in dus course.

pel

New international Application Filed with the USPTO as a Recelving Office
i & new international application is being fHled and the infernational application includes the necessary componanis for an

international filing date (see PUT Articls 11 and MPEP 1810), a Notification of the International Application Number and of the

International Filing Date (Form PCT/RGANS) will be issuad in due course, subject to prescriptions concarning national security,
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and the dals shown on this Acknowledgement Receipt will establish the international filing date of the application.
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Electronically filed April 11, 2024

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of:  TAO et al. Confirmation No.: 2876
Serial No.: 17/407,081 Art Unit: 1751
Filed: August 19, 2021 Examiner: Cynthia Kyung Soo Walls
For: LITHIUM-ION BATTERY Attorney Docket No.: 024607-02-5113-US
HAVING DESIRABLE SAFETY
PERFORMANCE

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In accordance with the duty of disclosure provisions of 37 C.F.R. §1.56, there is hereby
provided certain information which the Examiner may consider material to the examination of the
subject U.S. patent application. It is requested that the Examiner make this information of record if it
is deemed material to the examination of the application.

1. Enclosures accompanying this Information Disclosure Statement are:
la. A list of all patents, publications, applications, or other information submitted for

consideration by the office.
1b. A legible copy of:
Each foreign patent;
X Each publication or that portion which caused it to be listed on the PTO-1449;

[] For each cited pending U.S. application, the application specification including
the claims, and any drawing of the application, or portion of the application which
caused it to be listed on the PTO-1449 including any claims directed to that portion;

all other information or portion which caused it to be listed on the PTO-1449.

lc. [] An English language copy of search report(s) from a counterpart foreign
application or PCT International Search Report.

1d. [] Explanations of relevancy (ATTACHMENT 1(d), hereto) or English language
abstracts of the non-English language publications.
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O] This Information Disclosure Statement is filed under 37 C.F.R. §1.97(b):

[] Within three months of the filing date of a national application other than a
continued prosecution application under §1.53(d);

[] Within three months of the date of entry of the national stage as sct forth in
§1.491 in an international application;

[] Before the mailing of the first Office action on the merits;

[ Before the mailing of a first Office action after the filing of a request for
continued examination under §1.114.

X This Information Disclosure Statement is filed under 37 C.F.R. §1.97(c) after the
period specified in 37 C.F.R. §1.97(b), but before the mailing date of any of a final
action under 37 C.F.R. §1.113, a notice of allowance under 37 C.F.R. §1.311 or an
action that otherwise closes prosecution in the application.

(Check either Item 3a, 3b, 3¢ or 3d)

3a. [C] The Certification Statement in Item 5 below is applicable. Accordingly, no fee is
required.

3b. Xl The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. 024607-02-5113-US).

3c. [] The $104 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

3d. [] The $52 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

(Items 3b or 3c to be checked if any reference known for more than 3 months)

] This Information Disclosure Statement is filed under 37 C.F.R. §1.97(d) after the
period specified in 37 C.F.R. §1.97(c), but on or before the date of payment of the
issue fee.

(Check Item 4a, and 4b, 4c or 4d)
4a. [C] The Certification Statement in Item 35 below is applicable.

4b. [] The $260 (large entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

4c. [] The $104 (small entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37
C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).

4d. [] The $52 (micro entity) fee set forth in 37 C.F.R. §1.17(p) in accordance with 37

C.FR. §1.97(c) is to be charged to Morgan, Lewis & Bockius LLP Deposit
Account No. 50-0310 (order no. ).
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Sa.

5b.

5c.

5d.

7a.

7b.

7c.

Certification Statement (applicable if Item 3a or Item 4a is checked)
(Check either Item 5a, 5b, 5c or 5d)

[ In accordance with 37 C.F.R. §1.97(e)(1), it is certified that each item of
information contained in this information disclosure statement was first cited in a
communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of this Information Disclosure
Statement.

[] In accordance with 37 C.F.R. §1.97(¢)(2), it is certified that no item of
information contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application,
and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information
disclosure statement was known to any individual designated in 37 C.F.R.
§1.56(c) more than three months prior to the filing of this information disclosure
statement.

[] Each item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart
application, and the communication was not received by any individual
designated in 37 C.F.R. §1.56(c) more than thirty days prior to the filing of this
information disclosure statement.

[ Pursuant to 37 C.F.R. §1.704(d), cach item of information contained in this
information disclosure statement was cited in a communication from a foreign
patent office in a counterpart application, and the communication was not
received by any individual designated in 37 C.F.R. §1.56(c) more than thirty
days prior to the filing of this information disclosure statement.

Copies of each cited U.S. patent and each U.S. patent application publication are not
enclosed pursuant to the USPTO OG Notice dated 05 August 2003 waiving the
requirement under 37 C.F.R. 1.98(a)(2)(1) for U.S. patent applications filed after June
30, 2003.

This application is a continuation application under 37 C.F.R. §1.53(b) or (d).
(Check appropriate Items 7a, 7b and/or 7c)

[ A Petition to Withdraw from issue under 37 C.F.R. §1.313(b)(5) is concurrently
filed herewith.

[C] Copies of publications listed on Form PTO-1449 from prior application Serial
No. , filed on , of which this application claims priority under 35
U.S.C. §120, are not being submitted pursuant to 37 C.F.R. §1.98(d).

[] Copies of the publications listed on the attached Form PTO-1449 that were not
previously cited in prior application Serial No. , filed on are
provided herewith.

>
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10.

11.

Date:

8a.

9a.

9b.

9¢.

This is a Supplemental Information Disclosure Statement. (Check Item 8a)

[] This Supplemental Information Disclosure Statement under 37 C.F.R. §1.97(f)
supplements the Information Disclosure Statement filed on . A bona fide
attempt was made to comply with 37 C.F.R. §1.98, but inadvertent omissions
were made. These omissions have been corrected herein. Accordingly,
additional time is requested so that this Supplemental Information Disclosure
Statement can be considered as if properly filed on

In accordance with 37 C.F.R. §1.98, a concise explanation of what is presently
understood to be the relevance of each non-English language publication is:

( Check Item 9a, 9b, or 9c)

[] satisfied because all non-English language publications were cited on the
enclosed English language copy of the PCT International Search Report or the
search report from a counterpart foreign application indicating the degree of
relevance found by the foreign office.
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Dry-process deburring method for positive plate of lithium ion balfery

Absiract

The invention belongs to the technical field of thium jon batierias, and particularly relates to a dry-process deburring method for

a positive plate of a lithium ion battery. The positive plate of the lithium fon battsry comprises a positive current colleclor and a

positive mambrans arrangad on the surface of the positive current collector. Aftar the culting procedurs of the positive plats and
bafore the resling or laminaling procedure of a batlery core, a procedure thal plasma generated by gas ionization removas buirs

at the cuf edges of the positive current collector is arranged. Compared with the prior art, burrs at the cut edges of the positive
plate ars subjected to physical high-speed bombardment and chemical eiching process through the plasma generaled by gas

jonization and completely removed under the conditions that the shapes of the sdges of the positive plate ars not influsnced and

a coaling on the positive membrane is kept complete, so that an isolaling membrane betwesan the positive plate and a negative

plate is prevented from being punctured, and short circuits caused by direct contact between the positive current collectorand a

negative membrane are avoided and the security of the lithium ion ballery is effeclively guarantead.

https://worldwide.espacenet.com/patent/search/family/046859483/publication/CN102694148A?q=pn%3DCN102694148A
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CN102187487A Elactrode plate for nonagueous electrolyie secondary battery, and nonaqueous slecirolyie sacondary battery

Applicants: PANASONIC CORP
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Classifications:
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Fublication: CN102187487A-2011-08-14
Published as: CN102187487AJPWO2010134258A1; USZ01111127641; WO2010134258A1
Electrade plate for nonagqueous slectrolyte secondary battary, and nonaguecus electrolyte secondary battery
Abstract

Disclosed is an electrode plale for a nonagueous electrolyte secondary battery, which is capable of preventing a short-circuit
when the nonaqueous slectrolyie sscondary battery is broken by the application of pressure. Specifically disclosed is an
elecirode plats for a nonagueous elsctrolyte secondary battery, which comprises a collector (10) that is formed of a strip-shaped
metal Toil, mixiurs layers {8) that contain an aclive material and are respectively formed on tha both surfaces of the collector, and
a lsad-out line (11) that is connected o the collecior (10}, The collector (10} has an expossd portion (13) on both surfaces of
which a mixture laver (8} is not present, and the exposed portion (13} extends parpendicular to the longitudinal dirsction of the
collector {10}, The lead-out line {11) is connected to one surface of the sxposed pottion (13}, and the width of the surfacs where
the mixture laysr (8) is not present is larger than the width of the other surface whers the mixture layer (8 is not present.

https://worldwide.espacenet.com/patent/search/family/043125951/publication/CN102187497A?q=pn%3DCN102187497A mn
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A, ARIBUREER 3 ik i AR A it ot — 2 it F P AR, v, Bk 5y — My 1B
THT st 8 H 958 4 BT 6 510 J2 180 P A B A X 2 4 Bk — I RO 1T A A i 5 | L 5
EJIETA

B ARIRACANESR 1~ 4 AF—T0UAT IR (K AR 7K FLAR 5 — O FL it D FUA AR, b, BT R WL
WA, DS A PO IR T

6. — AR R B — R L, JLR AR RN S P s AR TEARARORI SRR A v 2 AL R 4
GRAESE N ) PR B AR AR BRI AR A HURR B — I it

JITI TEARAR K B SrOpRAR b ) 28 /b — 2 BRI EESR 1~ 4 b AT — TR IR A AR 2K LA
TR L H AR
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JE7K FRAR BT =0k AL ith A ER AR AR AL AR 7K FR AR B R ALt

A G
[0001] AT Wi J— b=l K R AR i 2 Ryl P PR AR A% AR 7K AR S — 2 L

HEEA

[0002]  ILAFER, AT FRRENEE ) R T VR RS EOH I R i e RO H B T H A
SRR G ML s =/ P P 14 2 S 0 W A N i S B N E AN S s O (OB
R TP B SR ) S 5 Lt R 5128 H A AR A LR T R LT, 2R AR T R
DA R s G G SN T ) L B S B IR NAE A A CIEELITIR 1A 2
TRREMS KA M W REE B I B ) B rP i 7 21 B AL S E A AT R LR R
LiC10, B LiPF, “541 #h i aE B 1 A WL TR A H i

[0003]  1%AE7K FAE T v It — i L 6 S D ARCR 2 AL R4 2 5, TR Stk am i 4 b
TR AR RHORARE PR S A R A7 B A vl i RS, TR LE ARGE a4 B 4 52 A S AL A A
S0 AT 1 R AT F A 2 RN IR TE AR T AR AR AT L S AR B I AR A FEAA T
W2 AL 4L S R A T DR AR HORAE Sl 5 IEAR 2 [ L7 1B AE S 5 IE AR 2 TR) e A
i

[0004] 534k, TERCA FORERTEIR I IEAR L RN B 2 LA 2K IR E S, A 2
FLIR 0 25 |2 WA SR R BT R, T R B 22 . T L, 2R B R AN AE Bt R N 5 1% LI
FEHAEANE] S PR SRS S B . A, 7R H AR R N I F 5T N
S5 o Vo TR A T I i E FTB A I T 100 AN T A 7K R AT R H it

[0005]  FRAHARICHR

[o006] &R 3CHR

(00071  HRISCHR 1 : HASREHF 2009-64770 5 A4k

[0008]  EHIICHR 2 : HAKFH 2008-234855 5 AR

XIRAE

[0000]  JA HH Jr ZE gt R I [ il

footo]  mJE, AR NAEARK R it (DU RAT It fag Ak “ Ridts ) P A B —
AT B AT AN TEAR S R K B AL o SRATZT BN, TEAR S AT — 3 A A7 AE AR AR
G

loot1]  Eily, B A EAL, A5 it (i e B2 T AW R I, 2 2 PR fRA R
YA 2 AV RS0 2, A0 T F IR 2 ey A S5 EE R P F) 56 T T4 FEL i e AT .
TR F AR AR o X4 LB ) R B HOR AL TR AR A Ll AE ISt
ARAR I T s 3 T 437725 - D70 W, 3R] R et R0 A B v - % bR e i, AT R /L 3R
[0012] ST L il &, AR WA H LR T, PR DL RF T AR K AR o — B it O e A A
R RE 2 JF HLBJ5 1k 1) B PO R e 4 A K LA — Lt P P AR

3
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(00131 JH Tk il i T Bt

(00141 & TaRB| B H G, 2% A B IR EE7K AR BT — 7R H vt A RO 2 7 A A R A4 K
HEA BRI AR N SR AR S I M O R E T LR AR R T T A A
A RE A ER R B S E 4, FIRERARAWIIALZL LREGHZMEL
W, PR EE A T B RS A T R E A, FORER R — I g
ERFIHFIE, BiR—MEE ERAFE R GHZR SRR TS W AT
BREFZMEE.

[0015] W LAUESE 2 U0 ARG K < bR 55— fg 1D F R I ER 38 H 0 ) R A3 2 i A
U7 E X R IR — 0T E AR EIRAFIZ B E

[oo16] W LABEE M R BRSSO AR EREFIZ M TSN T B
H | R (A T I AR R B ) R T D . SRR, T AT E S A R
B+ LR ) T L P T e L3R R 0 B LR AR 2 A e A AR X R AL —
(T A7 46 BIREI S IR AL E

[0017] A B E 7K R T — IR R D052 S T R R AR L2 78 FURR 3 o 3 A LE R
RGN A i 2 FL TR G ARAS BRI 1 ) FER 28 B AR K A5 1 Al /K FR AR TR — W, 1
TRAR N A BRAR P (1 42 D — 35 S i AR 7K B RE TR — vk Btk A R AR

[0018]  FiRdE7K rE Ao — vk R rEBRORR o, T DA ok W N A R B AR AR S T T
W Tk ARSI

foo19] IR

[0020] AR A BH T HEZK B A TR — ok Bt P AR A SEZK B AR TR — Y HL, B T 1T R
— DT L ASAFAE S TIE 58 1 KT 59 — i T L AFAE A2 58 7, BRI RS 8
FI R A R A . B, BEfe K RNGE i 2 27,

3 1 5% AR

foo21] &I 1 e S il 7 AR 7 LA o — U P it DA e ) 7s S T L
loo22]  [&] 2 & AR ZH RO R B R R B BOR TP o

[0023] &I 3 JE7R LB T 3P ) 5 | e 22 e r B8 1) 5 A D 7 s TBOR TR
[0024]  [&] 4 7R ST X AP IR 5 | 2 2 B B IR S5 40 K7 ROBOR AL I o
[0025] 5 AR Hfth St 77 A 7 | e 22 e i B ) 5K 7R B UK I

BIELEAR

[0026]  7E 1 B A A B (10 St 7 32 BT, o 5 A & BRL PR R 200 AT U

(00271 G bR, JEAT X Wyt i ALY g 1 G R Al (1) 358 I, 7E IE AR AR 28 e 2 P
AR AR 7K PR R 2 R Y, A B AREARE IR s P i S S R R A R T A AR R B o R
Filei ol A3 5 22—, 25 FE B o &R STk | P c 2 TFE SR AR 1 5 ISR, DA
Al I e B
mm]{%E%mT%@mm%MIﬁl¢ﬂ&Mmfé%MEﬁMFﬁT 1
TR AT RE SBUR G AHZCIRASTHAT 7 VR4l 87, 45 R0 T FR T OB (0975 | 234 Be i b v
MR ZE B AR IR (51 RIER) MIEE 28K, w55 1, NI e H 0 RS il

4
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BB A % A3 R R T S B

(00291 iR AT LRI SCHk 2 T T et i R AT AR K B T e T R R O T
BORBENE B 7E At () P8 SR T o 18 5 | e AR BRI B R /N B S I HLBe 8 BRI AR AR i S v
L BE, AEL 55— T T, W] LA T T TR AT AR 5 2, AT M SR T 0 i R AR (0 R 2%
SR F BRI, R X FIX— 4, TRk 2 P RIET il 3.

[0030] IR F3l ] A HE R F AN T OOz AT T S S, A TR T
AR

[0031]  DAN, ZHRPH AR BB 92t 77 AT BB o 40, AR BAFEANBR & T LA N6
i

[0032] 1y St 5 AR K HUAR S R s, 1) 28 A B R L AR D Rk 7, 5
WEE] 1 AT HAB) R AT U0 B o ] 1 2 2 s St 7 2 AR AR 7K L T 2 P FRY ) S PR 0 v 0 4
K,

[0033]  ASZiE 5 A A kI I | TR, BB gk (RIEEEER ) HIRH
5T 1 A e Bt Se 1 G AR A 8.

[0034]  HLHEST 1 A BRI A O la. B AR 2 2 fi# 8] 3 s saa e O La kb, itk
W IT O la B4,

[0035]  FLERZH 8 HAT IEARAR 4 TARAR 5 Ffe) in 2R 0w 2 FLR 442 (FRIE) 6, JFi8
AEIERAR 4 55 5 2 MSRIFRERR 6 RS0 iR Bek miid i, 72 H R4 8 1 by e
A EERALAN Ta, R 8 I N HECEA N4 b,

(00361  4RHIMIIER T2 (IEMMITIHTIZ) 4L 10— 5l LB IEARAR 4 1, R IER T 4
AL B — A S IE A TR A 2 L. BRI g 146 (ks Hi 514k ) 5L
(1) — i 4 22 AR ARAR 5 b, AT 1 4R 5L 1R — it e B AE SR AR SR 1K s 5T |
t.

[0037]  LAF, ZRABE 2 XA AR S g = 7K T — vk H VR ) BB 2 8 1R R AT
Y. B2 RN A 8 R A RO BRI

[0038]  IEARAR 4 Wi 2 Fim, BA RS 44 FIEREFE 4B, IEARE A 44 R
WH 0 S R SRR, Bt 5 0 a0 R B S AR AT R . IE AR 5772 4B W E T 1L
WA B A W B3R T b, B AT IEARTE MR B (B8 5 44U0) » IF BARIERR IE S
YW R LA AR ) A S R

[0039]  fAfkiR 5 W 2 iR, BA SRR IR 5A RIMRETIZ 5B, SRR 5A il
WH A SRR FEFIE 5B %'E T S Bk 58 WK L, &5 i
WRAETEY T A, DL B SRS ) BT LLANE &R 4557 o

[0040]  BEE 6 QP 2 7R, % FOICAE IEARAR 4 50U 5 < IR 7 AT E -

(00411  FEIEMMR 4 M AR 5 1, £/ DFEAT— & WIEERE S | LR RO T b, R 5 R R L IA
038 B L R FEAR BN RS ik EXRTE G Z o 3 B R T & 71 Z T 43
Fr A 5 . 78 B A T 1R A E AR AR 4 BRAAARAR 5 AR 7 TR 1A 7 R G, 1A%
B 4 SRR 5 WIAEAE 85 B B0 70 O VB T IEARAR 4 s 5 ERIRE . 128 0
hy e o A PR (3 B 7 LR IR 0 T i+ BRI A 6 02 WO il AR S 0 7 |
2 A R IE BN SOm 550 2 #T%  RIEALIE .
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[o042]  ASTT 3 A, 5 S H i W 1 45302 AR T G o3 B0 95 LK T S 2 i i A
S5 A FRY T P65 700 R AR TR B 70 F) 05 P o S AT 5 75 | 2 e e T RS AH S5 0 PR T £ 5791 = R T R
iy, S AR T ) LR AR AR G oy sl (BB AR R MR B A
FUZHIT 7 HIAZF) A A, PCe A Sl P9 A T ATIXE R T w0 (5| 2 e )
AFEGRZRALE . M, PLIE S 5| LR SO B O A% T ) & 570 /2 AR T2 G 2 1) 0 1
PNT G .

[0043] &1 3 JE L BT AT FIBAR 21 A7 RCHIAL IR, T 4 A S 75 A LA 22 (7
BRI . SO, B 5 AT AR AR AR 23 7R AL IR o b P 1 i 1 28 D
XA T7 I U)W RGBT 21,2223 T A5 2 I T

[0044]  fEP 3 7m0 ELE 7 sC AT B ARARC 21 A, EDN TR IRBACEE v B B ARB S 7 1) |
BRI A AP IR o, TR PR IRBAES v RAEFAR 10 AR A 22 R T - &
JZ 9, B P IERREGE o FERHR 10 BRI 2R A G771 9. 7R ARIRHGEE v
AR LR 1O R A T 28t P L2, — DU R SIS 12k L. SRR 10 1Y
PATE b, AFAEE TR 9 AR Y MAELE G IR 9 WIS A FHAE AL T AHIRI RIAL ., oA
HERECHS o SWIARIREGE v A5 Xo QR OWIXAE I G W20 AR AR 21 SRR 6
TR LRI L DUACE SR A X AR 21 BT I, AR5 X AR iR 21 (S AR BURARAL,
PISE N ) S b A58 X Ak RE55000R 0 MR BN Ta(l IRINE ) RSk 10 192 B
S Th B, I X AR (2TatTh) A2 pk The BB A GFHIE 9 10 2 E 1, # 24 T H ik
B 21 (T2 70 ~ 959 o FLEE A, A7 IS FARR 21 FEIQ 7 X AL DABE A 75 1, 0l 475 7 15
6 1Ml A T K

[0045]  Zg— 5, £E K 4 B I ASE 75 AR HRAR 22 7, A 91 914k 1L BER LR
10 A9 DU b R AFAE G FZ 9 B RE (BRI s 1R | ) R TRk 10 19 55—l
fr (MR R ) _ERAFAESTR 9 R CREMKET M L) EMEILT,
HURAR 22 BAT QN A AR - PTHIREES o L5 R IERELAD B AR, 32k 1My 3L 5534 2 7 T R
R v o BRI B ORSEHK 10 B DA d_EAFESTZ 9 (EXS RS — I i
EHEEEHE 9 K5 EAMELLT, AR 22 KK EETT 7] b i J5 BEAE Y IR0 o A
PRRELES B RS Y Al (2TatTh) 220 (Ta+Th), JEERIARALE N AFIE 9 1 12/
o PO B SWEHARIREGEE v KL R 2 AR E (TatTh) 22K T, JF LRI (L=
TR A ERZ 9 1 ZIE. RS E 3 1B 7 RARLE, ATt 7 I R AR 22 T2 3
(025 v 7 BT I FE Y A G 7 4k, IF HIG 5 Y Z A )3 R Al &/ 1 Be By 0, TRk
AT RAA A AN By LABE A 25 i, DA AT AR (R D BB 6 FmT e .

(00461 A, FEE 5 Biras B ASE it U7 AR 5 — MR 23 P, 5 4 BT i AR 22 A1
be, B 10 18 55— K T EANARAE S0 9 I sE L /N . LA 5, AEPR I AR AR L
il oy B R RS B 2 BIA S 70 A, AR AR 10 O M AEAES | LS 11, D, B
XN TN AFAE T 5126 11 BB R EGE B 2 M A ANTERE B B IRTR B B 1K
FlEATHERECHS B 1B 20 AN ILER R, PIFTRVRETHS v 7 BB RREGS B2 MigA 27 &
Bl 4 BRI 5 7 AHEL, X175 18 BAT S i 52 78, A8 2 CLBE A 75, D8 SERERT 1R
RIVIBENIR 6 BT REVEM BT (b AT . T340, KTl D 12 11 BRI ik 10 Bk, i T4 51
Gk 1198 07 1R LR AR SR A RO B, B LR 8] 5 BoasfE 5| 51 2 11 1Y
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TS5 v i AR B LA 10 A AE S Z 9, 1 B S X% A AT e, S E 9 AT
(00471  HI{E5 ] 4 B El 5 MH L, SiEEA LI H T4 11 B8k 10 f9—M 80T LA AE
AEFIZE 9 IR BEATLL, B2 FL MR 10 195 — M ATHE LA A GHIZE 9 MERE (B 10
K b)) BRRIR LT, 5 R v FRE S g o B s i 2 . AL, sl
SIH SR 11 (¥ T AH SN 4R R AR HH T LA MO B2 BT R A 0 BT, AN B ph g K%
Fa 12 T EOE M TR R R 2 KR

[0048]  FLF LA bR R, AREEAT 5| ol B &7 2 R TE G 7 S KT 5 5 1 R 8
T FS A S5 00 E4Y TR )5 502 AR T R ls 2 1 5

(00491 LT, 43 BG4 A Szt 7y 30 AR K HAR B — 2 FRLt P TE AR 4 TARAR 5 BRI 6
S AE 7K R TOIEAT VE AN U B

[0050] B 5E, X IEARMRIEAT FEAH UL

[0051] - IFARMR -

[0052] 43 B AT A R IEARAR 4 (1991 R 8 LK 4A R EARATHIE 4B AT UEIA

[0053] 14 IE AR BE H 14 4, T DA FH 2 P &5 4 sRE AL PE 45 W P ORI S B TR AR
(AN EE LR AA W] DU 2 8 pAE B & B T . IEAM AR FL R A [1)JR S R E R R 5, 18
HEHlum L EH 5000 m BAR, 00N 10um DL EH 200 m BAF . @I IEHR
LML AA (1) )RS RSB AE LORTETEI N, BR O AR RE IEARAR 4 5%, I B RES A TR 4 I E
B R, AR, R EARSE AR 4 R (WK ER) 3%l b, AT
7 3% LA (e I, 4 ot 2k 6 IE AR 4 e fin— 52 B BB B AT R EAR & )2 4B 2 B
BTG . IEAh, VR H T SEE I 4 1 % ) IEARER fL vk 4A BT 2SR B 4R, 191 A e vl
MBS AR LA L0 FUE % L HL 2.0 B0 % BAR i3S B In ik i 45 30 i 4 o 8 R
TX TP 2 RS Y LE AR B LA A, TTRERE 7E IEAR & 772 4B Jr & IRG 46 50 B E RS P LA 5
DAL R RSB IR R,

[0054] &, I3 KN IEM AR )2 4B o B & I A TR A0 51 Rk 25 511 Je 5 VLRI AT U
;8

[0055] < ICARIEMEVDR >

(00561  {F g 1E AR 3 Pk 4 5, 15 41 n] %1 2% HY LiCo0,. LiNiO,+ LiMnO,+ LiCoNiO,, LiCoMO,.
LiNiMO, LiNi, ;,Co, sMn, 50, LiMn,0,+ LiMnMO, LiMePO, Li,MePO,F ( H:rh, M 4 Na. Mg. Sc. Y+
Mn.Fe,CoNi. Cu.Zn.Al,Cr.Pb.Sb [ B {1 & /b 1 Fft, Me J4d & ik H FeMn. Co Ni H1[{]
0 L MG BICE ), T HI2 I e S HAL A YR  JC R PR B i 15 E
W EARSE YT, R4, VE R IEARSE YT, (B nT LUR A A &R Ak BE R A 5 3 L)
SEUHT T R AL B IEARSE YT AR 9 R AL, ] i m] 51 28 B K AL b BE

[0057]  IEMIEMEM RSk ARt Sum BLEH 20um DUF,

[0058] Uit BRI 4% 3% PE W R i~ Sk A T 5 wm, WS MY FORL T H R AR AR A, W 2
REAS 78 70 b B 1T AR 1P B 1 R B S BT TR R 45 TR AR P 2 o RIS BB (09 T 42 I
b, AR W, W EE 20 v m, WEEIEARSE AR FREOERL S FER RN, &
e AEIRE SR G0, TR, IEARE R PR Ak Sum DL FH 20um BLUF,

[0059] < Khighi >
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[0060] YRR EEF], Bl TaT A% HH B w9k £.0d (PVDF :poly vinylidene fluoride) %Y
LT LN BT I 5 ik SR ) g 58 e R W W M 5 O Mg B 0 e B8 T 0 G
RWNHRENER TP R AGBR LT BN GR IR RPENGR.RPENGR T
5 3R FIEEGIR A5 R P ENGIR OB R LR LR TR 8 C AT o B | 2% k| 5% ik
BN IR T T R I s R SR 4T 4 255 . SR A, JEmT 7128 A 1% [ D3 205 N &
H NBAR B RGEORER RE LK SRR . AR RN BT
IRFETE NG R A C A T i 2 B DL B bR SR T AL B ) L B IR Y 2 R DL
BHEA TR EY .

[0061]  7F bR 428 Rk 45 50 b, 4 51 2 PVDE R SLAT A= i T 4F JE 7K B i — R B Iy
A 2EMEASE , AT IERR G 71 Z 4B 5 IEARER LR 4A 7873 R 45, i HLBEAEA OE )& 77 )= 4B
) I RS T 4 T R 4 R fEL A e R 4 R T T A5 B R G G B R B R A
I, AR R AR R RG &5 0], i SR PYDF A HATAEY) . iz, T PYDF B HATAEMTE A
R BRI, IR E . S A0, DA T IR SR T PYDF V2 Ak S5 35 (40 15 A%, £ IR 1 AR, 91
WA Z 28 Y 24 PVDF W1 N— FSELE g e il o A5 FH ARG 20 « BREER AR 1K) PYDF V5% T 1E
RRAS FHAL P A A B o

[0062] < SHLF >

[o063] 1R T HIF, 1] ] A48 HHORAR A SR s NS A7 2825 A 282K L LR B (AB :acetylene
black) A} 522 FE 7R B2 0 BE KT B B R B AR R B S R AT U B 4 AT R G T FL TR AT 4
L WATR B SE BJEB A R Er EU AR 4 T R A AL A SR T B R AL
W) B 2T RS A LS B R

(0064]  FEF , X FARACEAT PR T .

foo65] - FuARHR —

(00661 43 A AT AA R SUARAR 5 (9 TR S FEL A BA R U552 BB AT UL IR

(00671 {1k fu bk 4R HL 4 BA, T LUAT 2 L1 45 A4 SOE FL IR 25 A X K ORI 3 B R 6 AR
VE R A BE FL IR DA, B UIR] Z1) 28 I ANER AN BR  BE 55 . 7 B S v 1A BA 1 525 V4 R il Y
B, MIEAN Lum BLEH 500 0 m LUR, 3 —22A00E 8 10um BL EH 20 0 m BAR o I8R5
Bk AR LR 5A B R FE R AE BRI H P, REABAR SR SRR 5 BIARAE, IF HL BB AH 61 AR AR 5
MERRER.

[oo68l LIk Hiik& HJE 5B B GRS MR LAAME ARG 45 7)o

[0069] DL, S Hka)E 5B o BT & B Sbin Y4 B AT Ui 0

[0070] < FARIEHEDIT >

00711 fF 2 SRS MY TG, 9 a0 v 5125 4 R & R 41 4 UM R SR AL BAL ) R4
GBS SR SR A o VR FP BRI BARA] T, 0] e 5128 R R R SR
A8 EB TR BB LR (partially graphitized carbon) Jh£F4E ERRER 55 Rl Ai&EA T
Sl b TR 5

[0072] XM, fHT4E (Si) 385 (Sn) S8, 80H b S L A I 2 =% K,
PR DTS PE B, B R i B i L S BB AL & . 18 R IR L &1
HARE) -, I ar 7) 28 S0, (Hrr, 0. 06 < x < 1. 95) «BR H3% [ 1 B Mg, Ni. Ti. Mo Cox
Ca. Cr, Cu, Fe . Mn.Nb, Ta, V. W, Zn, C.N K Sn IRl cRAH IR 1 FLL LK LR E#H
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Ty SiREES B B A RS AN, R B LS I BRG], 8] e 2128 N, Sny
Mg,Sn. SnO, ( Hi1,0 < x < 2) | Sn0,.BX SnSi0, 2, A4k, GRS FUA] LA At A ik
A2 ) SRS P S ) 1 R T B 2 AL L AL-E A .

[0073]  J3kifi, 3B ] DAE A A SR fE AR BA b DA IR HERR iR h 85 HEAL &) sk 1L
Gr/N it 8

[0074] 43, XREMEREAT R4 UL AH o

[0075] - kMK -

[0076]  ECARAEIEMAR 4 5 AR 5 Z A RIREIE 6, 7] 4128 th B K i il B Bk
FLRI T FUR LB R AN 4 2 1k T 2 FLIE TR A B 2 A 5% . KRS, TR R R 6, fiE R
FBIINZE R IR SIS R il o BT 3R J FAT R R i A 1tk HL BT VI Dhsg, i g
PEEAE T R e, BRI 6 R —MCh 10w m LA B F 300 wm BUR, (RARIE S
10wmPA Ll H 40um BUF . sb4h, Bl 6 f RSB 0EHRN 10um BLLEH 250m BUR. Ik
S, LEAE AR 6 KM 2 FLERR IS T, T2 FLEERE W] LU [0 —Fh oAb} 1 i B0 2 i
BRI LUZ L APE 2 DL B RHE I B A IR 2 B . Ak, BRAE 6 1735 LA
30% LA B H 70% LU, 32—k 2 35% LA E H.60% LAR . 3% L ATIH 25 fL R T n FLE R 14
FRRE T T b 1 2 AR AR AR L 36

(00771 &g, XFAEK UM FOEEAT VF 40 L BH

(00781  — AE/KHLMR )T —

(00791 1R AR A HLAR BT, 1T LA V0IR L 48 R R B o] 4R ) AE A HEA 5

[0080]  VRARIAE/KHLMRET (FE/K HAfRME ) A Hufidmn (IanglEh ) RAE i i fd s g 3E
IKEF .

(00811  HEOIRAE/K dafig & A AE /K AR R AR BEZ A K R TR 1 3 2 T L. 1R %
T T IRL, B W] 5 28 HER AR R S0 R G TG VR R A% R R 0 NGRS B
Al E WAy A TRZNp

(00821 [l (AR AFZK LM 5 A i 40 I A H e o

[0083] X HL, LR ATHE/K FUMEIEAT V4l i B o

(00841 1 Ay {7 H i S s At () Al K 771, R IS T A R R KIS o 2 E 7K ) IR e 28 0%
ARE A B2 , ) a0 n] DA FH BOIRBR R T B PR TR SR IRR TR R 55 o 1 A LI BROIR Bk
BT (R B AR5, 90 4 n] 57021 B B2 T TR (PC spropylene carbonate) BUBRER &M (EC ;
ethylene carbonate) . HbAN, V5 A HEIR ik BR Is 1 2 A , 41 4nm] 5128 BBk R — £ 05 (DEC ;
diethyl carbonate) .l T £ Fg (EMC ;ethylmethyl carbonate) sbfi g — FF g (DMC ;
dimethyl carbonate) 5. J8b, 15 R FOPRIRERBE 1) B AR, 1 ana] 7128 1 v - T BB (GBL ;
gamma-butyrolactonc) B¢ v — XA (GVL ;gamma—-valcrolactone) %%, JEZKEEF) 7] LA BB
PEAE A _EIR 528 AR 1 A, Rl RO 2 AL B4l A .

(00851  {F by ¥ fid 75 A A TR b Y i g5, 481 dnml AR A LiC10, LiBF,\ LiPFg. LiAICl,.
LiShF,. LiSCN. LiCF,S04+ LiCF,C0, LiAsFgs LiB,Clyo (4R AR i R M4 . LiCl. LiBr. Lil.
SRR IR 2R 2 SO R Eh RS . AR X B AR IR Ak 2 i) B, 49 el A1) 28 X (1,
2- KR A (2-)-0,07) MNEREE A (2,3~ ZEZMR A (2-)-0,07) BIEREE W (2,27 - Bk
KEMRE (2-)-0,0") PIEEE. BN G- & —2- Ml & -1- KEEE -0,07) BIREESE.
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b A R YO 36 25 1y B AR, ) e ) 28 HE X ( = TP ) AR ((CF,S0,),NLi) | (=
R ) (LB T REEE ) TENE A (LiN(CF,S0,) (CF,S0.)) ERAL (i Z ik ) 7 i g
((C,FsS0,) ,NLi) %, HLfR BT LAl A A Lok 40 2 () W B S 1 L e, th e DK 2 R L
HEM .

[0086]  HLfE FUAE XS AR AR R E A 0. 5mol/m’ L E A, 2mol/m” BLF .

[0087]  {F AR /K FLREVA, Bk LA SR B AR KRR LA AR, o b v D57 FH T8 S b b 2 fi
FIE RCBE B 11 S e A R4 R RV I S O AR BV IR . AR 8 B IR R Th e Y
NI, 490 Wre] 512 AR IR . £ 4% fis (VC svinylene carbonate) \4— FUZERRIR V. £ %5 4,
5- "FILBRIR W LSRR A LFERIRW LSRR 4, 5 T LAFERIR W LG T A TR TSR IR
LI 4, 5— ZINIERRFR . LA TR A- ZEFERRIR Y. L4AliR 4, 5— —RFERIR . LMl L)%
FLRER W W5 (VEC ;vinyl ethylene carbonate) \E{ . LMtk L L BG5S s ] DA
B LR A28 A ISR A i L Al BT DL 2 A DL L ALAAE A . REA PRI IE B il g
FUES RIS IR A R8RS G G CMGFEIRIR W S M LR IR TR . S 2R i A 4 1
2201 B SIAR, ARSI, AT LU EIR AN ZS A g o B SR TR R TR
[RGB

[0088] 33y, A A AR AK HAE VR, 3k FELAA IR A A KIS TR LA, A8 i ] LA 35 A 8 ik 78 FLERE )
fiff T PR T2 RS A P AT ASE PR S ) 20 Fn B 2R AT AR o AN HLA Wtk T g B 2R AT A
W, Ak B AR R 5 2RI A B M R RAL A WSS I AT AR ) o 1K L, VR R 2R AR ) LAk
1, BT A1) HHER R ZE THE  BR R MRS . b, PR N AT AR BT R A 4 5
(VAR BIANTFT A28 Y 25 PRI AE  FROIR A 2 B o 2 L BN S 55 o AR AT AR T LA 2
A LR B 28 BZRAT AR 1 A, e mT LU 2 R DL L& . Horp, ZRAT AR A T
ALK& B A2 AR KSR 10vol % AR .

(00891 53 4h, A 77 AU AE A LR T — R LI A AR AN BR 2 T B L R A e 81
W, AR SE 7 A HEZK R AT — ok It R R E T B 1 BT I R £ 2R, e DLy e A
S A R, HA L 8 AN KR 2 T AT 1 BT s R IE AR 4 RS BAR 5 A B i 6
DL e R A 98 171 15 B (10 3, 17T U IEAR AN S AR A HH B L2 8 15 1 PRI A4 e o

[0090] AN, 1B A A Szl 75 3 ¥ AR AK FLREL S 0 L, 4] 28 H B s 1 ok b 4 Dy HLOA
o), 8 IR B 1 6 RS AT

(00911 ARV IEARAR 4 BIHIVE T5 i B SRR 5 WhIAE 7732 LA B et () s 7 v A T Ui
H,

[0092]  — IEARAR T HIME 572 -

[0093]  IERKAR 4 IHIAE T VL0 T BT . B, & 28, B EARTE Y R 2550 (VR R 45
], w1 BT, 90 W3 B R A PYDE PVDF [RTAEY) s B A 45571 ) B 3 e VR O ZE IR
BN P IEAR & 3R . 3555, K13 1 10 IE A A R SRR AR 21 F 35 925 B 0 6 T8 B 1
RREE LR 4A PRI (T4 . 46345, TR SR IR AT IE AR & 7L 4581 15 21 ) IE AR 5
LA 4A HEAT IR 4 , Ve B $05E JE R I IE A% o TR, T8 1 W2 T AR 4 S A3, AT RE
SN T g 2 (e 6 o 5] A3 e K IEARAR 4 8B AE B R T R A B o — 5 B TR e B 1
5, B AF IR (hoop) B9 IEARAR 4 528 T TR0 IR A& V0 48 3 T il o 38 ook 1) 7 v 5, g
AR A 3% LA LA R S R 1 IEARAR 4.
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[0094]  IE %4 7 2% Kb Jr & WS &5 50 8 AH XS T IE AR M9 5 100. Ovol % A 1% 24
1.0vol % LA FH 6. 0vol % PAF o il 5 2, IEARATIE TS R, 45 55 & AR T IERE M
W5 100. Ovol %Ak A 1. 0vol % L [ H. 6. 0vol % LA T

[0095]  — FARKMR I HIME 5 vk -

[0096]  GuEKAR 5 WIHIVE A IEUT T BTN . BN, & 56, B UGS M4 0T ROR, 45 71T & A B0IR
Weor  PEI GRS EL . B, 113 BRI SRS 2R B AT I S SR HL A BA 1R B
AR T BB, WAER IR RAT TS FIFBIE T 42 49 21 1) A B Fa fA BA AT ) IE,
VR B B )2 ) Ak

[0097] - 5L %%s -

[0098] 4 T MIEMMMR 4 S A ARAR 5 HH FR i An v He e 5 | 26, it TR 22 s Al | &
LR B I 23 I AR HE R 23 i HH

(0000] VR AN i A i) 5| Be iz e A B, VA e A B GE , SRR FE 7 7] L2k Bl 0. 2%
MR LI 0 Bk AR AR SR oS, ik 1/4 ~ 3/4 (VEH . 18 E iRk pcig
WA R A N AR, I LRSI A . IR A 5 S 7R 1 P Y AR S 8. )
bb, iR de iy B R B IER SR B —Z e BIR SRR, 5l e B B AL
TG AR N AR B 7y 1% R85 T — 5 1A 5 5 S A i HL25 ) il vt (e H 7 o 90 an 7 [
TR b, TEARAE IR BE 77 1] R b SR B AT e 5 | B e e A B, DR 5| R e e i &
AR = AN Gl 5 B lawd = YR A Al =g

[0100] | 2 H2 3 ) i R 732 0T LA 32 R T 56 A0 AT 1% 20 R Weis e o & 79 1 7
AATIRE 77 (BER ) B BRI S FE r M B 7 E T — 2

(ot01] < WLy AL BEHIIE 7% >

[0102] A ATAEE YR N AR . a0, & G, W L PR, KRR IR IRk 514k 4L %
PAEIERE R (ZHE 2 :40) b BEEI RG24 5L 2efe i mfk (2K 2 .
5A) b o BRI, W IR 4 FIAARAR 5 ATE AL BN T FEIE 6 N7 4558, Ml
WA 8. $3E, TR 8 (10 BImBLE B LGAR Ta, FFIE AL 8 (1 F om Bl & F T4 40l
Tho ARJE, ¥ KT £k 5L ST 1 R, JFR IEAR S 14 AL 5 HA W) E ALK 22 A IR 1)
B 2 058, 1 AR A 8 WA e | . ARJS, JB ki 5K sk s 1 T A
KR . B fo, o p AP 34 Ht e | T DumififEd DA 2 E &8ss, mtbmilfs it
(01081 DAF, AP SE Al e AT 940 i EH o

[0104] < SEHEH] 1. ELEHE 1>

[0105]  VEgscitifdl L, HfE s | ~ 4, /R Eesefd) L, i/ 5 ~ 7,

foto6]  DUF, GF eyt L f i A vE AT ST R

fo107] (W4t 1)

[o108]  ( IEAMMRIHIFE )

[0100] &5k, AR IEAE R I, YEAS S S5RIA20R 10 B m (1) LiNig 6,Coy 1541, 65050

[0110] &4, BN T IEAE Y 5 100. 0vol % A 4. 5vol % HIE R SHEFII L4 2 78
N— PRI e AT (NVIP) R0 s AT AR T IEARS P45 100. Ovol %24 4. Tvol % [ {E
IR GE R I B IR AR 24 (PVDF) BRI AU LiNi g 65C0q 15010 030, VR G 1R B IERZ G HI L,
ZAETRE TR HRAT BIE A IEAR R AR JZ 2 15 wm BRRSE 1) R I, JFAE T8, ik
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ERERNZ o SR, AW TRAT IEAR A FHR 0 5 3 1 IE AR R i AR AT 42, 15 3

JERE 0. 157mm FIARAR B IEAR AR $ 12 E AR A BROBON B TS i A 260°C HE B #e iU

SR, 2 AN R o AT IR S B IER BRI RE (R 3. 5% FHZIE AR

YIRS B 5Tmm. KB b 564mm, 79 31 FE 4 0. 157mm. %5 £ 9 57mm. 8 > 564mm ] 1F

R o

o111 (SRR A HIE )

[0112] 56, LME R AR 2129 20 wm (77 2OB8E A R GETT BRI 2 .

[0118] B4, EAE N SRS TR T 100 E &85 IR IS A S5, iinIHR 4 3 B0

Ve REEERI T 25 A 100 EEMEH 1 T % R P I AF 4 Z KT 15 8 il &

FHRE o BRI EFINRR AT BIE A DA AR T4 8 wom (AR I I, I8

P TR AAR A TE o RIS, XA P T VRAT SR A 7B I 5 1T 45 21 6 47 B S LA kAT I

L, fF 2SR 0. 156mm FIBCIR I AR . 75 190°C T 78 2R R AR XU Z 57 i

WRSE T 8 /N AAR B, V3, Bz SO TR DI 38 2 0 58. 5mm, K A2 2 750mm, 73 3 5

g 0. 156mm. 58 B 24 58. 5mm A SE 2 750mm [ TR .

[o114]  (HE/KFLRRIR A ] )

[0115]  ZEERAREKEEFI LU LR 2] 1 ¢ 3 8975 IR 15 8 . 2 156 R0 8 — FF A R 1)

TR, AR R 2 it 1) R TR AR R RN INSRIAN I Sw e %6 B e . £ 0 i i HLAE A

L 3R DAAH T T AR K VB () R SRR SR B 1. 4mo 1/ dm® (1975 VAR LiPE,, 75 31 4R 7K B #AR

lot16]  C[5fe 282 WL ot PR AR )

01171 71 Bl IERRMR T, F2 REAT 7| e e B i i 1 AR 4 A4 i HR AT 9 LA 8mm 56 FE A7 T

M FF A A BE 7 A1 24 278mm A2 286mm - 8] H HLAE IE RS v R IR A& i i LR g

FEL AR LA 2mm B FE A 28 lmm 22 283mm - [ F& H 19 75 AT IEAR A FIZ R . AR 4 5 |

S T BAMIE R T AR B AL B . AUIRAR PG 5| 0 B0 1) 8 H 1T 8 78 S i

CIAMNER ) o BRE SR 5 | 20 Bl A AE N B 1 T AR R 52 Ry ARV (5 S ) o

(o118]  IGEEFIRIEMN S (BERE 6mm) L3R IEAMAE AR IR A7) 105 4 i

b BRI SRS S (BERE Amm) AR UAREE LA o IR T 2 g 307 iR I R U

PRERVSRIAT o WAL, SRR 5 Sk 225 Ty vad i P AR V)R kAT o

(01191 7E& Huflk b ozde |2, IEARAR  FH 56 5 2k Smm F%) 28 TR S thll FRT RS &5 i % 5 | R AT

RISy, SRR T 2R 0 IR & A i 0| e BT IR R4 5, SR 5 6 1IE AR R £ A%

ﬁiUE MZ TSN T R LAz il (R B e () 77 g AT 2 4%, M AR A #5 , 7R AR 4L 1o
I L _E A, T HA AR P S MR ASIR. R)E, BRG] 4k S it ST AR

2, 3 H¥ B 51 45 B N RSV 22 4 10 (1) 35 I BRG#2 , P AR S MM AE FILIB 2 P o

NG By 3 A e P N AR K AR o B 28 R R BB LV TS IR 1 S e

CUHR AL &g%, Ik 7 st . OREZ B ARy it 1

fo120]  (Fth 2)

(01211 7F b3S 52 o) 70 el b %) 7O 4 o, 42 B LT A P AR T 5 | 2 2 2 T 10 5 T AN LA T 9 2

T2 7 AR S IE A B9 6 O 282mm % 283mm 2 [F)HEAT IEAR-S 7 2 AR B, B3 UL LLAk

5 i 1 HIE FIREHEEIT o K T R IR P ORR A FE v 2,

lo122] (i 3)
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[0123] 7 i[5 fay 24 e il ) o) o, BV L A B0 R (1 0 | o e T 1 88 T ) LA, 4 58 /52
a1 77 AT B IE AR (4 33 A 280mm 22 284mm 7 [A]3EAT 1E AR A7) 2 I S, 53 1 LA Ak
5 L 1 E RFEHBZEAT o KB I I r v R o vl 3.

[0124]  (FEIH 4

(0125] 75 b3S [52 o 28 et vl ) T4 o, 4 L AR R rE AR T 5 | 4 i 4 1 1 5 1 0 LA 6 55 2
& 1 77 0 B0 U AR (6 5 8 R 279mm 22 285mm 2 [A) HEAT IE A7) 2 I B, B3 1 LA
5 bt 1 IR R RE BT o K BT I IR R g HL 4

[o126]  (Fiyth 5)

(01271 7 b 3 [ ) 784 Al ) o) VR v i BRI A B WL PR T 5 | 2 i 2 T P05 T 0 LA 8mm 58 52
22 77 A0 A B IE AR 9 86 S 278mm 22 286mm 2 [F)HEAT 1IE A7) 2 R BS, B3 I LAk
5 Bt 1 IR FIREHEEAT o KT 4 IR R R HE i 5

[0128]  ( Hiith 6)

[0120] & b3 [ f 70 e s F sV o, i SRR TP AR B W AR 1 5 | 4 02 2 T 1% 28 T 0 A L 2mm 5
F 5 A 7 T FE B I ARON s 8 2 276mm 42 288mm 2 [R)HEAT IEAR G 572 34 B, Btk DA
S5 BRI 1 RHIE IR HEAT o K BT IR () r R R itk 66

[0130]  (HEHE T)

(01311 7F b i[5 fay 2 r vty ) o0 o, TEARER Fo A B0 5 | 48 T2 4 1 ) 5 TR AS 80 88 IEAR A5 71
2 P HH i 4R R Rt AR Ry LR 7

(0132]  7ZErath | ~ 7 [ fthorpy, SR AT 2R VR L UVE RS 20 S NP e AT
0CY AN EIE . 0CV A R 5E 77 vE 00 R TR

[0133]  <OCV AN KR e >

[0134] K5 Ll | ~ 7 4F 25°C BRI R L L. 4A FO1E 2 FELIAT 70 F 28 Al L T 16 5 4. 2V
15, 76 A CHEE IR 24 /M. SRJEHGAE 25°C RBE T I vt Ha HS IR eyt e R R 4. OV
PR Bt o AN R, SR R AR 2R

[0135]  HEAEVATHMAZHMWE . B AESHWE 7D R,

[o136] < MAVLZAR =R E >

[0137] W54 Ft 1 ~ 7 4F 25°C HIEREE R LA 1. 4A [ 1E 2 MO 78 W 28 IR S 31 4. 2V A 1k, A
4.2V IR 2 B 78 B AR LIS B 50mA 4 ik JE, L 0. 56A 1R LB R L R IA E 2. 5V
Ay 1 T E BT A

[0138] A XFHNL 1 ~ it 7 B H s, SRA DU B 07 VAT IR ae, sk A5 2R
[0139] < FRAkIAE: >

[0140]  T§5E, 4 &t 1 ~ 7 DL 1. 45A [E E B SR AR LR A B 4. 25V AL, LR E
JE 78 H A LA B 50mA ik B, EHIBVEIE R 30°C AT 6 & [IAIEE 5 8t 1 ~ 7 42
fiih, A5 Z A 42 LL 0. Lmm/ sec (13 FE () FLR T Lo BB ), 25 BB L ~ T )i o SR )5, AR
S ARSI E T AE it 9 R AR B 2 [ AR T I AR TR R Rt 1~
7 AR IR 1 4 Rl A T RL R TRIER 1

[0141] %?%%fi 1~ T H“0CV ANRAFR” F s it IR AR 50 A i « F i R A= i 1)
T E” MR, WEH T NIRRT,

[0142] [zj% 1]
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OCV AR F HA It 25 T M5 VR
[Ah] [mm]

HHb 1 0/20 2.9 13
HLvh 2 0/20 2.9 12

[0143] FLb 3 0/20 2.9 12
vt 4 0/20 2.9 10
Hivh 5 0/20 2.9 5
HLR 6 0/20 2.8 12
bk 7 3/20 2.9 8

[0144] <SR 2. begefh) 2>

[0145]  ( H1yh 8)

(o146]  5SiE/) 1 [RIFEHb B E BRAR , SAOARARA U A8 B 5 | 2 22k 7 vk o

(0147] 755 | 2t T, 2 M O AR 4 v A B HA A0 20 LA 6mm 58 FE 467+ Mo 3 H- R v AL
77102 372mm Z2 378mm 8] ) 77 2 FF HL ARG o g | S e T A 7 T A 2mm B8 R
HH 1) 75 22E R B AR AR (1K) 3 B0k 374mm 2 376mm 2 [B)UEAT RIS o BRI (E8R 10 51 4 B
IR T SRR 7 ECE TR al . 5180, T B BT 4 5 g | Zefr B B IE )
T ARG IR Gl e 2. BRIGLASN S Bt 1 [RIREH IR fvth . B iR fa ik 8.
[0148]  (Fith 9)

[0140]  F R B AR WA 1Y) 5 | S e e T (1) 75 T LA 6mm 58 P2 5 R Iy SR BE B AR B AR 1)
Y El A 372mm A2 378mm Z [l AT Sk 550 2 BRI, BRI DAA S Bk fth 8 i) iR M)A
AT o Pz R o faith 9,

[0150]  (HE¥E 10)

(01511 2 fd AR B v (e 10 5 | 0 4 T ) 95 0 40 A LOmm 58 A5 58 K 1R 7 7 B 40 AR 1)
g # R 370mm 22 380mm 2 [AJEAT Ak A 70 2 B, Brik DA 5 R B it 8 (¥R [RIFE 1
AT ¥z RR oy Hith 10,

[0152]  (HAyE 11)
[0153]  7E 5 SRR 5 | 0% B A AT B [ 1 A AT ol &7 2 B #1E, Brib CLAh 5 fith 8

FIFEH IV b CREZ R D i 11

[0154] G T & it 8 ~ 11 BY“0CV AN R A7 J it 2/ Ho i A o i« 2 % 2 AR INF 1)
IR 8RR, 5EE) 1 FRHICE T LUR ProRrk 2 e
[0155] [ %% 2]
OCV AR % it 7Y 0 BR VRIS
[Ah] [mm]
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HL I 9 0/20 2.8 6
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H 11 1/20 2.8 6
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[0157]  LLF, % FSeiif] 1.2 LRl 1.2, 5T 1 ~ 2 BATEGAF 9%
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CN202422458U Device for round-comering pole piece
Applicants: YIYANG KELIYUAN BATTERY COLTD
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Device for round-cornering pole piece
Absiract

The utility model provides a device for round-cornering a pole piecs, which comprises a punching machine, at least one upper
shear mouth, at least two lower shear mouths and at least two positioning plate parts; the central position of a platform of the
cubic upper shesar mouth is provided with a hollow oylinder mouth, the cylinder mouth is connecled with the punching machine,
one of more corners of the platform are respectively providad with hollow arc bodies, the center on 8 platform of sach
rectangular lower shear mouth is provided with a hallow cylindar mouth, sach lower shear mouth is fixedly connected with a
working board of the punching machine through a fixad piece via the cylinder mouth, one or more corners of the working board
are ground into a solid arc bady, and the positioning plates are amanged on the position to be tangential to the solid arc badies of
the lower shear mouths; and the upper shear mouth plalform is paraliel {o the lower shear mouth platform, and a right angle is
formed between the positioning plates. After the device is used, the sharp comers in four direction of the pole piece can be
frimmed into arc shapes, so thal the pole plece is difficull for scraiching a diaphragm, and the influence of burrs on the sharmp
cormners on the tail part of the pole piece on internal circuits of a batlery can be reduced.

https://worldwide.espacenet.com/patent/search/family/046748186/publication/CN202423456U?q=pn%3DCN202423456U mn
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CN202585621U Punching equipment for slecirode plates of fithium ion power batteries

Applicants: FUJAN BORUITE MOTOR CO LTD
inventors: RUAN ZHENZHONG

Classifications:

PG HOTM4/04; HOTM4/138;
CRC YOZESU10 (EP);

Priorities: CN201220225940U 2012-05-20

Application; CN20122022528400)-2012-05-20

Publication: CN202585621U-2012-12-05

Fublished as: CN202585621U

Purniching equipment for electrode plates of lithium ion power batleries

Absiract

Funching squipment for electrade plates of lithium ion powsr batteries comprises an upper fixing plate, a lower fixing plale, a
male dis and a female die. The male dis is fixed on the upper fixing plate, the cross saction of the male die is a rectangls with a

protrusion, and the female die is arranged on the lower fixing plate and matchad with the male die. The female die and ths nmale
dis can be manufactured into shapss of multiple battery slectrode plates. By the aid of the female die and ths male die which are

the same in shape, posilive electrode strips and nagative slectrode strips of the lithium ion power batlleries are sheared into the
required shapes of electrode plates by downwards movement of the male die and shearing action of the female dis. Since the
female die and the male die which are high in precision are used for punching, defects of great guantities of flash and burrs
generaled in conventional laser cutling and cutling die shearing are efiminaled, utilization rate of the eleclrode plates is

increasead, while performance of the batteries is guarantesd.

https://worldwide.espacenet.com/patent/search/family/047254999/publication/CN202585621 U?q=pn%3DCN202585621U
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JPHOB5275A PLATE MATERIAL FOR BATTERY PLATE AND BATTERY PLATE

Applicants: MATSUSHITAELECTRIC IND CO LTD
nventors: YOSHH FUMIHIKO, TSUBO! RYOMH TAKAHASH! OSAMU MASU MOTOHIDE

Classifications:

PG HOTM2/28; HOTME/26; (IPC1-T): HOM2/28;
CRC YOZESU10 (EP);

Priorities: JP168449092A 1992-08-23

Application: JP184480524-1882-08-23

Publication: JPHU85275A-1984-01-14

Published as: JPHOBS275A

PLATE MATERIAL FOR BATTERY PLATE AND BATTERY PLATE

Absiract

PURPOSE: To pravent distortion and cracking subsirates due o stamping, by providing a specific width of openings for matsrial

absorption beforehand when recessed collecter terminal welds ars stamped, to a material-plate mamber for a baltery plate.
CONSTITUTION A plale material 1 for a batlery plate can provide six positive slsctrode 2, 3, 4, 5, 8, and 7 by cutting along the
imaginary lines. in the position electrods, collsctor terminal welds 28, 3a, 4a, 5a, 8a, and 7a are formead as recesses priot {o
stamiping, and neighboring positive electrodes 2 and 3, and, 5 and 8 are stamped to make two collector terminal welds 2a and
Ja, and, 5a and 8a at the same time. In this case, by providing openings 8 and 8 for material absorption with specific widths at

the positions the recessed collector terminal welds are formed, beforehand, an expansion in the surface direction of the material

by the pressure 1o the material can be absorbed. Consequently, distortion and cracking of the piate and culling of the recessor

the like due o stamping can be prevented.

https://worldwide.espacenet.com/patent/search/family/015794324/publication/JPH065275A?q=pn%3DJPHO65275A
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CN203732884U Lithium ion battery

Applicants: NINGDE AMPEREX TECHNOLOGY LTD
inventors: TAQ TAQ MO MINGLUIANG

Classifications:

PG HOTMI0/0528; HOIMSO/536; HOTMSO/838; HOTMBO/572;
CRC HOTM10/0825 (EPUS); HOIM10/088 (EPUS); HOTM4/ 3 (EPUS); HOTM4/138 (BPUSY

HOTMS0/538 (ERUSY HOTMB/S3E (ERUSY YUZESONO (EF);
Priorities: CN201420030318U 2014-01-17
Application: CN201420030319U-2014-01-17
Fublication: CN203733884U-2014-07-23

Published as: CN203733804U;US1054144182; US11923488B2; US2015207111A1; US2018388775A1; UB2021384548A1;
US202227838041; US2024113323A1; USZ202411332441

Lithium ion battery
Abstract

The utility model belongs to the technical field of lithium on balienes, and parlicularly relates to a lithium ion baltery. The lithium
ion batiery comprises a positive plale, a nagative plate, a diaphragm arranged between the positive plate and the negalive plaie,
as well as an electrolvis, wherein a positive pole film pisce is provided with a first groove; a negalive pole filim plece is provided
with a second groove, a posilive pole tab is welded in the first groove, and a nagative pole tab is waided in the second groovs;
each of upper and lower surfaces of the positive pole 1ab is covered with a first insudating glue laver, and a second insulating glus
fayer is attached to the swiface, corresponding to the second groove, of the positive pole film pisce. Comparad with prior art, the
fithium ion battery provided by the wlility model has the advantages that the upper and lower surfaces of the positive pole tab ars
coverad with the firstinsulaiing glue layers, the second insulating glue layer is attached 1o the surface, comesponding to the
second groova, of the positive pole film plece, inner short circuit and lithium resolving dangers of a battery are greatly reduced,
the safety property of the battery on the premise of high energy density is guarantsed, and the lithium ion betlery can be
popuianzed and used on the markel.

https://worldwide.espacenet.com/patent/search/family/051203941/publication/CN203733894U?q=pn%3DCN203733894U mn
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