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(57) Abstract: The embodiments of the present application provide an electrochemical device and an electronic device. The electro-
chemical device comprises a negative electrode sheet, wherein the negative electrode sheet comprises a negative electrode current
collector, a first layer, and a second layer, the negative electrode current collector being located between the first layer and the second
layer. The first layer includes a first negative electrode active material, and the second layer includes a second negative electrode ac-
tive material, wherein the first negative electrode active material includes graphite, and the second negative electrode active material
includes graphite and a silicon-based material. The ratio of the impedance of the first layer to that of the second layer is 0.7 t0 0.9, and
the negative electrode sheet of the present application can improve the capacity retention rate of the electrochemical device without
substantially losing the energy density of the electrochemical device.

(57) % ARHFR G IR M T A R E A A A AR AR O, R A B
MR ER A, B-EME TR, AREREL THE - EME R 2R BB - ARk
ML, BB TR B T ORIR VEARL, S8 — DORIE MEM R AR A AR, S T OO AR B A R
MR, E—ENETSE EMETIILEN0TEY, A HIE I AR 68 9% & KA
RN REERRERBEREI T, R REERE R,



WO 2024/198566 A1 || 00 00 00000 0

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, R,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG. CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
D, TG).

AER LA
—  ERe R IRE GRAE215:0)).



WO 2024/198566 PCT/CN2023/141698

CRFRERELTEE

A8 X PIFE 3|

AwiF KT PiF5 A 202310303762.8, $iFH A 2023 503 A 278, %
A R FEERRTREE” WPEAEAPERE, A2 KA TEEHP
FARAER, EPBEEAPHFGLRNEALIINAPFHEALLAE,

AT
AW iFS R ORGSR, BT R FEE b TR

HEHER

HREBASMHAEARRGRE, ol EE (Flde, 225 -FH0) 695
TEEABIERRE T ARG O E K, A MAIEA QAR ERMAH,
REBRRARALNZEENREEFL, BRARAMAALZS THRETHREP
A 300% A LG RARIS IR Fo i 28, FREZRBMFE A, Bk, \EXG
w3t — 3 Bk,

RKARE

AP FERBT —F e EE, BALFEEOILEAMMBE, THBAE
HERARERAK, F—ERFE_E, AREAKLTH fé%%#ézmo%
—BOIEHE—AMERME, P R0 S ﬁﬁéiﬂﬂ — AME R
MHE LR, H o AMERME I L R s LA, &%mh%
ZEMMA AR 0.7 £ 0.9,

L—REHPIP, F—ENEEHF _ENEENLAA 06 £ 1, £—
LREBIP, F—BNBEEE5F _ENEENAAAN 0.7 £ 1, £—3LE D)

FBEPRAEAMBAOREZaSEEN 6%E 40%. £—REHH P, F
&#%&%Mﬂ%ﬁzﬁAAéﬁu%éﬂmo&fﬁiﬁ@¢ Rl =2
L OIEHLER, F_EBPUREHNORETL»EEN 14%E %, £ —F
M*,%L%iu%@%*%,”fé¢%&%#”%ﬁgﬁAA§ﬁ

\\ 46— \Ff

& B

1



WO 2024/198566 PCT/CN2023/141698

0.3%ZF 0.7%. E—%FE0ublP, $_BTORBHRTEAHEEN, 2P0y
HRPRARFNORETTSEEN 03%E 0.7%, & — 55600, 2L 4H
QiEa, RS R EAMHFHE D —F,

KPP FeEARPIERET ML TREE, O EAGBLFEE,

APF B EARMBENE—BEPHE— ARERM OISR, &
SRR ARSI 04 T B A, B RO L R
PR ELAE N 0.7 £ 09, /8% A EM EAE AT AL PIZRE ], f
BEIATRRCALFEENRSEAGFLT, RITCUFEIGESHK
BHE,

fi+ B8 L BA
B | TARIB— RGP0 69 QAR R 895 & 5L 7 ) 69 A @ .

B R T X,

T @ 89 5 5549 T A4E RABR B R AR £ 4 @HEMAK P iF, 1218 U4E
T 75 X A P iF

AwiFeg— L PIRET MO UFEE, AFRIEQLE ARKA,
B 1 Rl TARBE R E GG RS 6 E TR T e RE R, £—kE
P, B 1 PR, ARARAR O QHRERK 110, F—E 1Ll F_E
112, ABERARIIOETE—E L1 AF 2 112208, E£—%EHuH P,
F—E 11 OEF—ARERMH, F-AREEMHeELERLILALR
QM. RIZER, F—AREHAHPORAMRGREET NS E
A 02% AT T AN AD F— AR EEMF AR ER e 4, @ ¥t
EHMHEE—E 1l PHEETL20H, XBR VBT IEFF—E 111 F
09 & E 6 AL, Ao ) ROARAR R ARG I IK .

B RFEBIP, % B 112 @46F% Z QRERMH, = AMSHH
#Hoteedfom iittt, Bk, AviFFa i g b A R ARERK 110 89
kML, BFER, AHERRBMGEGEEAAHGRETE>SEAM
Blay., AARIHFY, HETEARLF —MYEEMBERAFEEN L LR,
B — e 5 EHBAF R E M,



WO 2024/198566 PCT/CN2023/141698

s gEupP, H—F 111 89faR B % & 112 498 egtb iR 0.7
2 09, A—E PP, TRBTMEREN ST 48, FRAaE., f4
FIER REBR . B RAE. BREERATE—E 11l Ak b5% 2
112 89184, T E—F 111 9T % & 112 9, TUAAFH —
111 BEARZKOARBAZER, FF 112 B4 AR E, o,
BETRE TR FEENERIACRZERGHELT, B RH A E =
B 112 B9 EAF BT VUG R MK R RBRE, RACNFEEY
rERFE,

A—RFmPlP, F—E 11l HEEFHF_F 112 WESHILIEH 0.6
E 1o £—2E#upF, TURBIRRRAERATE—F 111 8952, T

FRBREA/RSIAERBTHE_E 112 PHIE S, @255 — & 111
%@Ef%;éluﬁ TAILLAEA 0.6 £ 1, ¥ FTIUAE AR TR F 4
rERFE,

HE—REHPF, F—F 111 WEEEFEE 112 ERZHIEH 0.7

. 3% —E I WEFHEE_Z 120 EFTHILEH 07 2 1 1, Bk
EENEERFEORIZREAIFE.,

3 EHP P, B 12 PREEAMHGRETE 25 EH 6%E 40%,
REZEIRAEGRETGDEEN 4%E 20%. £—LEk5F, & T LM
B RARRIERS, $E 1R PaAMHGRETE » 45 )T 6%,
RO RERE 2Rk, PAEREGRSERNREATHRRE, FE 112
PR EAMHGRER S ERT 0%, RO GEAL;SERL, R
112 Q9P A K, A—RFR/HIT, & 112 POOALAMHGRE
AREEN 12%FE 20%. BF_E 12 PHALMHGRETSSEA 12%
E20%0t=, RFE_E 112 PHHGFTZa 0 2EN 4%E 10%, LRFEE

BPERFRGRIAZREATE,

f—iap e, A aEsE. BAMHE. B S B A
GRS —Ar, R FEEPI P, AMERK 110 TR AMAE . 4LH R
BERERARAPHES R, F—BA 11 FH_E 12T RLEFEH. K
R Fa AR (Blde, RFPRALEMN), E—RRHMY, F—F 111 F5F
ZEIR2 PHFERTAROEFERE, #R2, HEGE. &3, &



WO 2024/198566 PCT/CN2023/141698

MARE RRTEPHE ) —F, E—EHPIP, F—F 111 F=25 2 112
AR AR T IO ER T AL E (CMC). RAMHR. R TH L g Iwim.,
RoRMe., RBEERk., Rk, RARIK. TRRK. FAME. Ri5
MG, RABMERARGTOE ) —F, £—RERBP, F—EFHE—
AMERMHEORER D SEN 97T%E 08%. F£—FEH/BIP, FEFH
FAREUMAORER S EN 93.6%E 98%, £ — L EHPIP, FH—
B 1L P87 — R E A R A A R 4 = T LA (97 £ 98):
(02206): (18 224), £A—RFEHPIF, F_EI2FHE GHRF
PEA R, FERF . AERFIEATG R ZLTIAA (936 £ 98): (03 &
0.7): (1.4 £5): (03 £0.7), £—RFHuMF, F & 112 LQFERLER,
FE 12 PORERORAZEBS SN LA%E 5%, £—LRHEBF, &
ZE 12 0ERMRT, FE 112 PHRMARENRETENSEN 0.3%
£ 0.7%. A—REHuBP, F_B 12 LOBARFTRTAEEM, F_2 112
FHARTFTRAEZTANRZE 0 EEAN 03%E 0.7%.

FE— RSP, B FRELOIELRMA FofaBHE, EMRMRA F R
AR R R E AT A A 6 5 AR [ T,

f— R P, ERBRA OELRER R EREEMHE, ERE
AR B4 T IERE ARG — R BN L, A—EEM P, ERERKT
AR REBE, SR, BT ARAAMBE AL ERERK, -2
el P, EARFERKEGEET A lum £ 50pms,

F— R ERG P, EARENEMAE T IAQEERERA. S Ak
SR E—EEPIF, EREEMHTUAOLIEERE., BREKEZ. BB
B2 BB RREPHNE Y, AR EP P, ERFMEMH
E PG ERTUALEFERE, HELE, GEMRFARETPHE S —
Ao B EHMIP, EMERMBEEPEORERNTRAOERBACH.
ACH-SAAmGERES, RUH-AHEBRESE RS, RUH-T MR,
RBthe., RAWME. BRAKREE. RAMRK. RAMRKRE, ATPARTEEH,
R CHES, RO R IER, B, RPARGKRTE. BWALC
WRRSAAHEPEHE S —Fb, E—RFERE P, EREEMHE P G IER
EHEPEA R F R AR £ 69 F 2 1L 4 (80-99):  (0.1-10): (0.1-10), {2 A& iX

4

.



WO 2024/198566 PCT/CN2023/141698

IR T, TR RAEAT A b it 69 B Btk

AP, MEROERLHE. BAK. BhEACLH. Bxtx
VRO R, BRREERFAETHE S M, P, BUHOIELA
BERERUH . REERLHEARLS S TERLHFTHE S —F. LHR
ROUMAR AN, €N a LA RAFOER, T Ul g X B 2
MEV AR, £—REaBP, BSEREGZEAY 3um £ 20um 49
AR

FE—EapP, BEHEBEMERETRAFESILE, ZILEEELR
BRENEY—NEa L, ZILEAELNBEKLEN, LA EL A A
ie (ALOs) « &fLrt (Si0) « &AfLE (MgO) . &A4k4k (TiOy) « =
A (HIO,) « &A% (Sn0,) « Z&MAH (Ce0) . AL (NIO) |
A (Zn0) . &4 (Ca0) . AMLE (Zr0O,) . &AM (Y,05) .
AR (SIC) . i b, RAMNE . [ A, A AN R MNP 4y
EY—Hf, g pF, BHEROILLAEALLY 0.0lum £ lum 495E H
WAZ, ZILENKERNLEARBATH. BACH-~ARHGERS,
RBLIE . RAWK., RAKREE., RAKRKR. RAKRKRIL. RTAL%EE
. ROWHUEIRER, RUHBE, RPAAHBRTE. RWATH K
AAMHEPWES —H., BHBEEDE D ILET AR B I & M 58
LA E RO Rz AR, RSB ER A Mg,

ARl BALFEF QLT Rk, 22 KPiFRRTFi,
sk Eipl, BASEELOEELMHIR, LA AR., AKEKRT
WBE REAE P 2V — AP, A—RERPIP, WRRLOEEE, BafER
(AAEEEI) Bt hiR Ao A B AT, A2 69K E A Imol/L & 2mol/L, H.3
(ABREE L) Bt P42 Fo ok AARBR A T Z L 4 0.06 £ 5, £ — & F 5615+,
WA IR L T AL FEIE R IE ] o JEARIEF T A s ERBE L A4 AR BRBR LS4 .
BEAL A4, RECAMEF R EMNHEs,

AR ER B AL A4 7T A iR KRR BR BRI A4 . IR BRBE LS4 . # AKX ax B
G R L mb,

5k K a5 BR B AL o4 69 55 ) R s BR — T B% (DEC) % BR — F &5 (DMC) .
B —ABE (DPC) . BT ABE (MPC) . 8 L AB; (EPC) . #&B&

5



WO 2024/198566 PCT/CN2023/141698

¥ LB (MEC) A HE 484 . FIKRBR BS 1L A4 69 55 ) A o5 BR T LB (EC)
R AEE (PC) . ABRETHE (BC) . MR UL T TE (VEC) X
HHEBE . T R ARRB BG4 P AR KR TE (FEC) .
BRO12-—ALCEE., %8 LI-—ALLEE. %8 L12-ZALLE. #K
1,122- R ELEG, KR 1-8-2-F A LB LA, KB 1-8-1-F A BT,
R 12-ZRA-1-PHEILCTE., £ 1,12-ZA2-PR LB, KB AT
KT UBRALBE,

RRBGAL S R P H LR TE, CRRUBS, CRRIEARE. CRRT
B, ABERTAES. WERACHE . MEBRAMR., v-T NB. XA, RAB. TR
B ARG, CTHBE., PERFEERA LAE,

BEAL S by S T hE, WHE P, —HE_FE, [,2-=7F
AR, 12-ZCAEUIR, TAETPALACIR, 2-PAWA%H, W
AR R A LA

REECHMBERGE AT A, 12-ZAKFK. FTH, PRLIRT
AL 13- F 2Kk Je AR N-F R -2-mbg b BR . Poble., —F A PBELAE.
UM, BRER=FBs. AR =CBR. BRAR = F B, FBbBis R L ad.

APIFHERPILRET O LAENFREN L TEE., KPiFE
P T EELXARNRE, ATURARTAAEKR P Clothitff T
BE, A—RFAEPE, EFRETUSE, BRRT, Liikelm, £
NG E AL, B, BT RERS. BB X EE, R XA,
XL, BIFXATIM, KRN KB T, TR, Rah e,
FRXNAFR. RFECDM. HARALE, AN, €EFRFLA, HER.
BigF. RBRAZFM EFN, SRER. €I, AE. BieE B
AiTE. BITHE. AN, BHR A, AL, fFRM., P&, ©ah T B,
WAIT. Bham, RERAXBE el o 88 F,

T &P AT — 2t AR R ) o xf o) A R 4F 3t A g S ATl 8, A
PR RAE BT R AR T,

xF He A7) 1



WO 2024/198566 PCT/CN2023/141698

RMAN % & FAMERMBARGE, HEFNBRATH KT
R hFmiE 2L 907.5: 2.1: 044 a9bBlin T2 H-F R, A H— K,
KA 6um Ba94R EAE AN AR RAR, B H — KARR T A ARERARG—M L,
R EEHR 0.086mg/mm?, FHAHE—F. FaAmEEMEALEEE, Si. #
HHRRAHR., RARETRRT R L FMEESIL 59.7: 36: 3.5: 04: 04
Qe BlETEBTKY, BB K. FH KR A T ARERKGF
— ML, AAHFEEAH 0.035.5mg/mm?, HRH_E, BiITIE, AXR, 26
1528 AARMA .

ERMA B L WEREEMHERE, FEH., BEFERACH
(PVDF)#: € &1k 97.6: 1.1: 1.3 898 F N-F L&z B(NMP) & & |
T EM KA. KA Sum B a943 G 1E A EARERMA, FEMREHRE T ER
EFARG M L, RAREA A S0um. BT TR, AR, DG 1T R EARMR
Bo

M & IR A% & B EEM A Sum BHR M (PE) , AMaHEEAME
AWM ERE 2um AALRBARLE, REARF THEAELENAMERE 2.5mg &
FERRBATH (PVDF) , BT,

WAR IR A H S A KRE DT 10ppm B9IE T, Fx AR 5IEKA
WA (RBRCHBE (EC) : sxBRAMEE (PC) : RAM (PP) : Z T Hkax
Bifig (DEC) =1: 1: 1: 1, Fig Ao b) BE RAZERE A 1.15mol/L 49 &
it o

BT F L FEREE ., BHE. 7 HEMER B FIRKR &4,
1% Fa B ARAL T OEMRA N Fo RARAR A F R AL R Fa R a9 E R, PR RMFH EMA
fro FRMMBMHETIOERBERTY, £I°CTHRELEKYE, EALAD
fRig 3 g, aadfk, A EUFILALGFIER TR,

] 2 AR FHP 1 £ 11 89X A ET RABRR GH &, BAKA F—
BFofh ZEMSEHIR, FRE 1 £ 2,

FI~, ARPEF, RAWLTHENSMEasi, LAPEPERY
¥R &R WA R @A 49.5%42 mmP.



WO 2024/198566 PCT/CN2023/141698

1) Wb R E] 3.0V, FMEGEEBRMBA A ARME, B SRR T
B (DMC) %% 15min /& TH& R

2) FEATHREREAAARIRE, ] 1) PERBRAF QGRBA A, A,
ERAREERARBEEREESR L, HEZTRFTENELEER @GR,
0.7C BAABLERAL R LT EAGRERD EV LI HFHAKRS, HabBiR
0.02C, 0.2C AAA L E 3.0V FEEEL K 0t ZE, REt+HF3 AR
MRt ledminse (AMRBAELEOREE=LELRRLES/EELNE
A K EAR) FARIE QAR R 89 E A B @ ARER T o B AR 2] f AR B 2 ag
A, TAERGFETUFEG M EE;

3) R 2) PREEE R RS RAM R ET AR IFE RstRet (Rs
GRRI MBI, Ret I8 WALFHEATER) , § THRIRGEESL R LiodmMm, F1E
IEH A L%, RstRet LA e 18 £ 5, 128 MM Rs+Ret
49 PR ST AF 9 M 9 1 4 R 69 1R 3B

4) &R 500 B ZEREE=IEIF 500 B 6 B E/FHHEVLEE, K
MK AR £ 25°C, 0.7CEBARALE 45V, REEEALEE 0.02C, KB
0.2C AR E E 3.0V AER —/NEIR, HAEIL 500 B,

5) KieBFeikl 02C WREEBAARE 445V, RBEEAVE
0.02C, TAREHTEEHEA; FTREM 02C VB ERBRMLE, AEVE
BARE 3.0V, RZRREIRP, REVEESAHACHREEFSE U, MNELSH
FREERGEER KPS, FHF T EREOEZHFT KRRV, REFE
=C*U /V,

=
¥

&

1Ak 2T TEHRPE LAtk | 2489805 A iE4E R,

%1

FEY | BIE | BIE | RZEP | FZR | BB | FE| B2E | FZE | H=

GgsE M | PRSI | S B | dhaksk | PRI | PAYAR | A9TRIL | M9 | IR R | BW

Hhzwe | igs | £5% AT AR | PAHE | (mQ) = (mm | &%

naE e | (wit%) (Wt%) 8 % F (mg/m ) (m

(wt%) (wt%) (Wt%) SE m?2) Ah)

(Wt%)

e AR] 1 36% 17.3% 59.7% 0.40% 3.5% 0.4% 290 0.035 0.025 | 12350
%549 1 25% 12.0% 71.3% 0.40% 2.9% 0.4% 250 0.043 0.031 1250
2 ) 2 20% 9.6% 76.7% 0.40% 2.5% 0.4% 225 0.048 0.034 1250




WO 2024/198566 PCT/CN2023/141698

5 5] 3 15% 7.2% 82.2% 0.40% 2.0% 0.4% 200 0.056 0.040 | 1250
St Ap) 2 10% 4.8% 87.4% 0.40% 1.8% 0.4% 180 0.064 0.046 | 1250
5 3619 4 36% 17.3% 59.6% 0.50% 3.5% 0.4% 249 0.035 0.025 | 1250
5 #45] 5 36% 17.3% 59.5% 0.60% 3.5% 0.4% 218 0.035 0.025 | 1250
E ) 6 36% 17.3% 59.4% 0.70% 3.5% 0.4% 193 0.035 0.025 | 1250
A5 7 12% 5.8% 85.2% 0.70% 1.7% 0.4% 150 0.070 0.050 | 1563
5 #5) 8 12% 5.8% 85.1% 0.70% 1.8% 0.4% 165 0.066 0.047 | 1471
5 7649 9 12% 5.8% 84.9% 0.70% 2.0% 0.4% 178 0.062 0.044 | 1389
g2 1) 10 12% 5.8% 85.0% 0.60% 2.0% 0.4% 189 0.059 0.042 | 1316
g2 11 12% 5.8% 85.1% 0.50% 2.0% 0.4% 195 0.057 0.041 1282
2

R | BB | BB | BB | B—K |R—K | B— | B— | B— | X500 | ¥

PasE | PAYR | PAIR | B9 | MIRH | ®MER | BY | Bl | B | AEE | FA

EE5F | AT | FRAHEF | (mQ) ¥ (mm | 2% | = | = | K&EFE | (W

(Wt%) | Ho%® | $fkh (mg/m ) (mA | B8 | Bd h/L)

(Wt%) TE m?) h) Mt | AE
(wt%) #rk | Yk
15| 1A

st b s 1 97.5% 2.10% 0.40% 174 0.086 0.060 1250 0.6 1 76.10% 804
T 1 97.5% 2.10% 0.40% 175 0.086 0.060 1250 0.7 1 87.60% 753
S 2 97.5% 2.10% 0.40% 180 0.082 0.057 1250 0.8 1 91.30% 783
5 3 97.5% 2.10% 0.40% 180 0.082 0.057 1250 0.9 1 90.20% 740
b As) 2 97.5% 2.10% 0.40% 180 0.082 0.057 1250 1 1 89.30% | 696
5318 4 97.5% 2.10% 0.40% 174 0.086 0.060 1250 0.7 1 84.5% 804
5349 5 97.5% 2.10% 0.40% 174 0.086 0.060 1250 0.8 1 83.2% 804
3 6 97.5% 2.10% 0.40% 174 0.086 0.060 1250 0.9 1 81.0% 804
548 7 97.5% 2.10% 0.40% 135 0.062 0.043 938 09 0.6 86.00% | 770
5 347 8 97.5% 2.10% 0.40% 148 0.068 0.047 1029 09 0.7 93.0% 760
A9 97.5% 2.10% 0.40% 160 0.073 0.051 111 0.9 0.8 92.80% | 751
534 10 97.5% 2.10% 0.40% 171 0.078 0.054 1184 09 0.9 91.50% | 744
540 11 97.5% 2.10% 0.40% 175 0.080 0.055 1218 09 0.95 90.50% | 737

BT AR D] 1 E 3 ferfibdl | £2 e, AF—EWAREE =
AGTEATAGILIA R 0.7 £ 09 BF, 2 H TR adfe B F A MKE D, Rt -F

TR EEREFREORAZRBEARE. B9, BEFENERES

B, REBTREGEEREELILNG K BBIGALY,
iﬁiittii%z’@f'l4é6‘_’]‘7’€v, MAH ZEPaF R ek,

BRI IR ALY, BETERNEERSEIIRD LY,

5 0]

ol




WO 2024/198566 PCT/CN2023/141698

BT R AR T E 11 T, MAEF—EOEEEH ZE0 5 E0ILA
IR, RREFTOLENREFLZARNGLYE BEFELRGEEREE
BRI =R - MNEE SR

A LR ALK A F e AR F AR s KR IZAHH. K
ARBEAARAR L SEME, AviFP i RGAFER, FARTLEHAK
ML T RS MMABRRFTE, L2 BHEH EEBRRFIERL FF
HIEHITEETAEMUBRGECHERT F, Plde LRSS KPP AT
EA EMARGBRFIERIT LTSRS ROGRR T E,

10



WO 2024/198566 PCT/CN2023/141698

A R P

L — AR ER ) Hads:

ﬁﬁﬁﬁ ik A MR BIERARERK, F—EFFEE, AR
AL T A S — BEArL % Z & H);

b, R E—BEOEF—AMERMHE, S RS IHE
PMH, A E—ARERAHOELE, TS AMERMHOELE
Fark R MAE, PR E— B 5PTE F ZE A MHLagtbiEdy 0.7 £ 0.9,

2. ARBERAIEK | TR FEE, b RS —ENESHHA
B RWREMIIES 06 £ 1,

3. ARBRANERK 1 TR e FRE, LF, MAE-ENEEHMA
B REIER 07 E 1,

4. RPRANZK | e REE, b, A B et
M RER TEEH 6%E 40%.

5. ARBAABK | iR b g R, Hb, R E B Pl
MAGREE 0 EEH 12%E 20%.

6. RBERANBK4 ARG EILFEEE, Lb, ARF _EPRANRE
AREEN A%E 20%.

7. RBRANEK S RS EE, Eb, AR _BEPOIR0RE
AREENA%E 10%.

8. MBAANERK 4 FTARGBALEEE, P, RS BT OIEH LR,
RS B PRITARLEHNREEZEN»ESEA 14%E 5%

9. RFRANBK 4 FTARGEILFEE, Eb, MMAF _EZLOIERHAE
E, TAEZEPHIARMREGFEZALEEN 03%E 0.7%.

10. ARIBERANBK 4 Pt w2 E, b, A E_ELOEART
K Fm, IAS _EPNMARTEALHLEZANREALEEN 03%E
0.7%

11. RF|AIZK 1 FraRdYRALFRE, b, radimieaisst,
FER M AL B AEBMAT PO 2 —F,

)

11



WO 2024/198566 PCT/CN2023/141698

12, — A FEE, QIFERERANEL] £ 1] PHE—AFEG LIS E
EO

12



WO 2024/198566 PCT/CN2023/141698

112

110

— 111

171



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/141698

A. CLASSIFICATION OF SUBJECT MATTER

HO1M4/133(2010.01)i; H01M4/134(2010.01)i; HO01M4/36(2006.01)i; HOI1M 4/38(2006.01)i; HO1M4/587(2010.01)i;
HO1M10/0525(2010.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HOIM

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

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

CNABS; CNTXT; WPABS; VEN; ENTXT; CNKI: Fijth, 11}, 2. f5&, & 3, HAH, battery, negative electrode, layer,
graphite, silicon, impedance, ratio

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 116314608 A (NINGDE AMPEREX TECHNOLOGY LTD.) 23 June 2023 (2023-06-23) 1-12
description, paragraphs 9-50, and figure 1

PX WO 2023060494 A1 (CONTEMPORARY AMPEREX TECHNOLOGY CO., LTD.) 20 April 1-12
2023 (2023-04-20)
description, paragraphs 56-178, and figure 3

A KR 20210039599 A (LG CHEMICAL LTD.) 12 April 2021 (2021-04-12) 1-12
description, paragraphs 9-90, and figure 3

A CN 115832185 A (CONTEMPORARY AMPEREX TECHNOLOGY CO., LTD.) 21 March 1-12
2023 (2023-03-21)
description, paragraphs 54-65, and figure 2

A JP 2001155776 A (SHIN-KOBE ELECTRIC MACHINERY CO., LTD.) 08 June 2001 1-12
(2001-06-08)
entire document

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

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

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

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

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

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

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

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

Date of the actual completion of the international search Date of mailing of the international search report

19 March 2024 22 March 2024

Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT

International application No.
Information on patent family members

PCT/CN2023/141698
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 116314608 A 23 June 2023 None
WO 2023060494 AL 20 April 2023 Us 2003112421 AL 13 April 2023
KR 20230054313 A 24 April 2023
EP 4195331 Al 14 June 2023
CN 116783736 A 19 September 2023
JP 2023550218 A 01 December 2023
KR 20210039599 A 12 Apil202  Nowe
ToN 115832185 A 21 March2023 WO 2024012166 Al 18 January 2024
P 2001155776 A 08Jwe200l  Nome

Form PCT/ISA/210 (patent family annex) (July 2022)



Edly e e iy R S
PCT/CN2023/141698

A FRETE

HO01M4/133(2010.01)1; H01M4/134(2010.01)1; HO1M4/36(2006.01)i; HO1M 4/38(2006.01)1; H01M4/587(2010.01)1;
H01M10/0525(2010.01)1

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. YN

R 1R ISR SO PRI 2E R A 26 5)
IPC: HOIM

SRR R AU AR i AR B SCERA SO 3% Sk

T E s 22 I A BRI O F R e R R R e, Ao 2= CanfER ) )
CNABS; CNTXT; WPABS: VEN: ENTXT; CNKI: Hjth, 71tk, B, A2, &£, EH, H{E, battery, negative electro—

de, layer, graphite, silicon, impedance, ratio

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
PX CN 116314608 A (FIEFEEERF TR T 202346 H23H (2023 - 06 - 23) 1-12
WA SEo—508%, &1
PX WO 2023060494 A1 (F{ER RRBTERIR BRI A SR A F]) 20231F4 F20H (2023 - 04 - 20) 1-12
WA 5E56 17858, &3
A KR 20210039599 A (LG CHEMICAL LTD) 20214F4 F12H (2021 - 04 - 12) 1-12
WA SE0-90E, &3
A CN 115832185 A (FHERARFEERERR AR AT 202353 A21 H (2023 - 03 - 21) 1-12
WA 54655, &2
A JP 2001155776 A (SHIN KOBE ELECTRIC MACHINERY) 20014F6 A8H (2001 - 06 - 1-12
08)
_______________ e S N
Dﬁ%i#ﬁcﬁé’ﬂéﬁﬁﬁbﬂﬁo LIRS R
* B FSCARIRRRA. T TEREASAN ] 2 50T, SRE AL, B0 TR
“A” AR RE R THE BoAR—E R AR S R A 2 PR BRI T S SO
“py” BRIBATEERE BB RS X" ﬁ%ﬂgﬁ%ég’gxgﬁ $?E%)%17XT¢ INE ERGRR E AR
(e IR AR R A ”iﬁfxm i R
oL AR E R IR, SO Y Haa LG S S

%%ﬁ?ﬁgﬁmﬁ%@ﬁ@%ﬁﬁmﬁﬂ%mxﬁ(@ﬁﬁ %%%ga*@ﬁﬁﬁﬁ*k D, BRI

C W RASKATIE, R REEE AT AT
oA B A TERR BE B{EIR TR R (e i 3 it

ﬁd
%
i
§§
%H
E
ﬁ
_R;

EFts 2% L s 19 H A EFrte RS E H
2024 F3 H19H 20244F3 H22H
ISA/CN L MAThE 25 bk ZAE R
SHESESE A e
HhEHE AT A T HIRE 6 5 100088 -
HIESE (+86) 020—28950885

PCT/ISA/210 F2(3E2T) (20224E7 F)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/141698
o3I PRI P ha AR P
S 16314608 A 2003%6ARH .
WO 2023060494 Al 20234F4 H20H uUs 2023112421 Al 202344 H13H
KR 20230054313 A 20234F4 H24H
EP 4195331 Al 20234F6 H14H
CN 116783736 A 202349 H19H
PP 2023550218 A 202312/
KR 20210039599 A 202UF4F12H A
N 15832185 A 2003F3A2UH WO 2024012166 Al 024 1FI8H
Jp 2001155776 A 200146 H8H T

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

