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(57) Abstract: Provided in the present disclosure are a solar cell sheet, a solar cell slice and a photovoltaic assembly. The solar cell
sheet comprises; a semiconductor substrate; and a positive electrode and a negative electrode, which are arranged on a backlight face
of the semiconductor substrate, wherein the semiconductor substrate comprises a first substrate portion and a second substrate portion,
which are symmetrically arranged along a central line. In the present disclosure, the solar cell sheet is cut along the central line to obtain
two slices. In the first substrate portion and the second substrate portion, which respectively correspond to the two slices, the extension
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direction of a first positive electrode portion coincides with that of a second negative electrode portion, and the first positive electrode
portion and the second negative electrode portion can be respectively connected to two ends of a conductive wire; and the extension
direction of a first negative electrode portion coincides with that of a second positive electrode portion, and the first negative electrode
portion and the second positive electrode portion can be respectively connected to two ends of another conductive wire. Therefore, after
cutting, the two slices can be directly connected in series by means of the conductive wires, without the need for performing rotation
and alignment operations on one of the slices, thereby simplifying process operation steps, and improving the production efficiency
and yield of a photovoltaic assembly.

G WE: ARITRMEK — MR R A, KR KOS REME, B FFERER. E
e SR EENOE T b A IE OO B R AR e S A R AR B I R T R B I R B AR ) R 5
TR . ARATTH, KK BHRE M AR O RPN RIS BIP O . BT P A  Fr i) LB A —
B Y AN O P, B B A AR R e MES, AT RS S
2N P S E SR, R ORI S T OE AR T MR RE AR TS R E S, ATRA A T R P e
B, WA DB 2 e T LU 5 B BT RIOER, AF I H BB — o BT e
PexiESRAE, NTTRIG T TERMEDE, =& TOURAMFRE PR



WO 2023/024585 PCT/CN2022/092491

—Fh KA B . K PEELd b B BOBR

KbiFEZLAE 2021 % 8 A 25 BRZFTEEHE. #iFF 4
202122018861.0. K BALARA “—F KFafedwi iy . KIBREE B R KK
A P E SR EIFRER, EeRN Bl A4g s ERT P,

FARARER
KT BAARIIARATIR, HFHNLF AR —F L fafedbh . Kfagedk
o R B AR LA,

TEHEK

A% (Interdigitated back contact, IBC) K[BAt e Z45d i £ d
M, EREMHRELELEL T @G KIEAEE A, AT LRV AR AT
Wk b AR, Hhnd bk 94 IA, R Rk R RiE,

RNA G HERKFAGER R P, RGO EE T ETILOLAE S LT4T.
18] Fg A 69 B EAM A A U I, B2 A ailhaE TR R
Hregidfed, FRAE R MR R BE A TR AR AR AR ARG
FEmERE R Rl , BRI F A F h wk fest 180 A, FEafARATRA
Ak B B AT R, ARATARATRE AN B B B R, — B B
PO EMIMERE B —AFHBR PO AR EAMEREN S TS,
My =T VAR AT A AR AR 6 FRAS - R B o 69 SE AR M AR e AR A
WAL, B mEBARARE A R 0l R AR R,

{a®, EIARRFY, EFFFFEEMLBHANFER SRR, §2%
Hb—AE R BB st 180 ., FIET, FB3TARAREASF K Bk B gt R
OB T AR A R EA AR VAT EBRAE, FECER At &L iE T
LA R, BRI, ARmMEIKT LA TRk,

RN
FONTFFARAE—FF K FEfL o B . KEfL e B B R R g, VAR R,



WO 2023/024585 PCT/CN2022/092491

HBEARF R G H G TR L R FRED SR 4 F B ERK 1
A,

F—FdE, AT EAGIRMET —FRafed g, TR KPafed el
.35

FFHRAEM . KB AR FFARIARE AT L6 E S § AR,

FIT iR 3 R AR €145 75 P iR - AR AR 8 F S R ARIR B 69 & — AR
4R ZHRARSER

I i JE @, M8 6,35 1K B S BT iR 5 — EAR 36 P 69 5 — E BARSE6, VARR
BAEFES —EHByHFHE ZEAByH; A AR OIEREAMES
—EBHE T HE — R LA, LWEERBEAEFRS ZEBSHTHE AR
AR

P 5 — E M43 e AT 3K 5 — 01 M 30 A BT ik 5 — A B
APXE; Prid § B WARS I AT 5 R AR B0 P i B AR R
FAT&E;

ik 5 — FAR oA T ik 5 AR 30 o, PPk 5§ — iE AR -3 A BT it
F R BARSHEA T EA, TR S — R AR AT R O S A
I T 8 E A

ik, TR E —ERRSHROELANATEHFRLREREGF —ERE
B, ABGEBEARARIT A & — EAREE B0 — EAGE BN, FTAE — R
WAL S AN T H S KA H — R BRI L, L EEEARAR TR
F— QAR S0 — MR

i — BBy AIESANA THF R EREENGE Z EMMEEE, VA
BAEFEARARPT IR — EAREIE S 05 — EMEEMAK, TES = fl 3
RSN TEHEFLEEENE — AMEREE, AREEARAIES Z K
HEEGGE AR

i H, FTiA R WARE QL35K B JE PR 5 — AR 36 P 69 5 — EAR tm At
SR, R BEFEE AR 6 F BB @M, PR R B B3
K E AT S — AT 69 5% — QAR a3, R B AEPTE 5 — A 43
B 5 AR A -3



WO 2023/024585 PCT/CN2022/092491

BT ik 8 — EAR Sl M -3 A BT 38 55 — AR Stk 431 AR 2L P AT LR ik &,
Frik 5 — EAR a4 3R 69 —3m B Prid B —E AR 303, B — HPTEE
— R MR [ —FTRIE D, Frik s — QAR o3 6g —sh 5 ik % —
R IERE. F—R GRS —E BR85S RS

BT ik % — B AR M3 A BT 38 55 = AR fa itk 43R AR 2L P AT B ik &,
Pk 8 — EAR a3k 6 —3% 5 PTiA 5 — E SRR iEE, A —m B TAE
S RGN RS SRS, TR S — A a3y —sk SR F =
REARE RS, A GRS —E BARSE0E] [ B v HURIE A .

ik, PRk KR4Sl f ik eLis: @4 B,

P ik 46.% BiX B EARARPT A 5 — EARE 48,5 2 1), BB ZARARPTiA 5 —
AEAE AR B 2R 6 5 — AR A S S AT B — EAMGE A A — 3R,

R, Prikee% BiX B AEARARPT A % — EMRiERE 5], BB ZARARPTE
B EAREE B E Z QAR mAM BRI S AT A B T B MR AR AR G —

I

.

R, Prif s BiX B EARARFT A B — RAREE S0, BE EAR4RPTE
B — AR EZ 6 0 — EAR M SR S L PR B — R AR E AR 0 —

R, Prif s BiX B EARARFT A B — RAREE S0, BHE EAR4RPTE
F AR EIEEZ A E BRI AT E S — AR G —

Tk H, PTRS —EMEREE . RS — AAEEE. FES EME
BEFAS Z AMEEEGEM A EFHEM, FEAEFHEMGA RS
600-1500 % X ;
Frik 8 — EMGE M . Pk 5 — RAMGEIEM AR . PTiE 5 = EMRE 24
LA PR = MR B G LA 150-400 & K;
I ik 5 — SEAR m At o5 A T A B = SEAR am A 53R 64 5 LA 60-200 £ K ;
FIr ik % — R M43 e B iR 5 = RO S 43R 69 50 4 20-60 £ K.,
ik, PPk —EMEREEfopTd f B EEE QT O3, LA
% B AR IR 64 S A3



WO 2023/024585 PCT/CN2022/092491

Bk o 3R LE M) A T e M), PR Fudredia K A 600-1200 & K ;

PRk ShE A0 6 W 46 Bk b P ik of SR 9N BRAR L &, ELPT RSN 48
SNAE B b PR A 46 BRAR AT, PTiR SR IR eI AR ed i K h 800-1600 £
x.

Wik, PRSI AR B, PTRHLIR A4 B,

FoFdE, AT LR T —F R st a i kL TR KR d il
R R KRG sk f i F AR T X E SR E— o0
RAg =k

FIT iR 3 R AR €145 75 P iR - AR AR 8 F S R ARIR B 69 & — AR
Tk ey T

Pk 5 — 40 B L4 PR 5 — M43, AR B A PTRS — A3 oF
WH— ERMHFE — R OB, HTEE —EaMy AT LS — R b
M FATIE

Bk 5 =40 B GL3EFT R B R 3R, VAR B ARG — Ao b
G5 BB AE Z f AR, ATk Z E Ry A S R Y
AP ATIEE

Firik 8 — o B FeBrik 8 = K F, ik —E OB Afpiid s — A v
MBS eg AR G B A, PTiE S — R AR A AT ik 5 — IE W AR 48R 49 2L 1
F e EA.

B E, KA EHROBLET —FEREME, @fE: ZA LR KAk
B R A % i A

ZAKMGe RS R VO FE—5 R AE 0 R A8k E;

—FITAFRRG R ETRE — R P E —IERARSE, B
HEAARE R PO E QB F— RSB R e E AT
RE—DRAFTHE— ARSI, H—REBAALNE SR THE Y
AR,

ik, BT RAR AT 6L 45 43

Frik i 4538 B EARANY B — - A A% — 40 h 18], PPk 330 5
ARG P S KM, B AR EAMANGE — R oA T a4



WO 2023/024585 PCT/CN2022/092491

B,

AT EAB| PG —F KRAE R . KIAsE R A A RR 4,
ik FFHRER. REEFFARERET LG LM EREA f B F K
HAR I F SRR PO AT ARIE B F — BRI AR
ERAROFERELAS ARG FOFE —ERARGE, AREKEALAF AR
SEPE BRI, ARBOERELESE —ERSHFTHE — R SR
S, VABGR B S ZHERGH T 6 H =R WA F— R BRI
— RS HES —EHAEF FATRE; FoEAR S By
HES ZHEMIF - FATRE; F— ARG AR adT, F—EY
My Fe st — QARG LM FTEETL, F— RN BHEYHAF ZEBMH
RGP T B ELS. A F, TABIEE KRR E kRS S &8 153
AAS K, BT AR R0 F— B F P, F—
SE AR A R WM I T B B A, T AR B SR K ey Fsn ik
B, B-REBSHFE BBy EMN T TS, TUANHE S —F
WK A PR, B@mA-o b BB Z T Al i i & U AT % BRE
B, NEEHL P Ao R HAITREASERE, AEHT ZEBRES
B, BHTRKRAMGE FRERRLE,

y

1!

PP ) i

AT EE R RNT LB GHER T E, T @Est AN HF Z86469
FR P PTE BAR R YW BAE R MG, B S i, T @#5E ey B
GEANTT 69— L3 4], 3T AAURE BHARAT RV, ETATH )M
TR T, BT ARG LW B RF L WA,

B 178 T AT £E0 46— KIRfe i i 6947 Z B,

B 2 7 T AT £4E0) 4 6 —Fr KMRfe iy b 6958~ F H;

B 37 T AT L4404 6 —Fr KR s i iy b 6942 M~ F B

Bl 4 78 T RN EEH T 495 —F KRG Ry RS m~EH;

B 5Tl T AT EHRAFG—FKAfEa bl e BB TEH.



WO 2023/024585 PCT/CN2022/092491

P

T &R S AT a4 F &G B, AT ARATE KA e AR R AT
R REWGA, R, PR LM ZKNTF—IH o EH6, 2
A G|, T ANT b6 0], AR B ARAR XA 4
S SR T AT RAF 69 PT A FAe 256 4), ARB T AR ETEHE.

ARBEL1, B15ET RN ERFH—F R EF GLEHTE
B, KFEfeeih TA a4 FFHREKR 100 REAFFHREMR 10 FAd
6 AR A R AR,

A, FFARIAR 10 Tl Q5L F SRR 10 497 & AB A ARRE
G5 — AR 3R 11 Ao 30 12, ABEH, EQHMTUCELRELS
—HEBE N T F BB 2], WEXBAS AR SH 12 P05
ZOE WAL SR 22; RMART VA LIS E S — ARSI 11 P E — B
586 31, VARGREEH AR 12 695 = 5 w4 32.

HARey, ERIAREBEN 9% — KR 11 ¥, F—EBMHH 21 F=

— R AR 31 FATRE, M*i%ﬁ“%2hﬁ%“A%ﬁ%%3hm
5#@&ABmx%f@x@, —F ey, F—EBBHIH2 E—R G
ﬁ%ﬁﬂﬂﬂ%?ﬁ&AB%ﬁ'ﬁim b b 8 AR 12
“;i%ﬁA%n%z R EmARAER 32 FATIRE, ”#i%ﬁAﬂﬂﬁz

SRR 32 Ok AB MR Eg e it dt—eg, 9
ﬁ%%nﬁr A%ﬁﬂﬂnﬁu%¢m&AB%ﬁ FlaT, H—EMma
N A AR 12F, L THF AR 11 F64F—ERMH 21
Fofs T 5 AR N2 T H Z R S 32 6B H G ES, T AL
5 $BRGHBEE, 2 TH RS 1 FHFH— R BRSE 31 AT
FoEBA DR PHE BB N GERFTEESLS, TUSHNE H—
T 04 B S i

FEANTF 36 d, T B KFRfe s | ik b u& AB 93453 5
Al b

ABE 2, B27E T AN L&A T G—F KIAfEd by b bgEE T

U



WO 2023/024585 PCT/CN2022/092491

FH, ¥ EAKMEERER TP S AB RASCLLR B T AF 2] A&
My K F—ohk 81 BB H 82, MEFANE —2h 81 E ok
82 4B L B — AR 11 Ao R 12, B—ARSE 1 T F
—EBENH 2] Ao ZEME 2 FHE RN 2 LN FTHE
Sy B AR PRS- R AR 3 e AR 12 P S
IE AR ER 31 69349 5 6 E A

B, 32 E, LERLF—/A-disy b 24T 180 At sbfast 3R
%, MALEFKIAfERER WEZE, FRERANBESFGLE, IRE
BAG A 69— A R AT AR BT R ARAE, TV AL TSRk R AR
BEFaL (JFF) 90, 9K 90 69—m5 % —ah 81 F615 —EBARHH
21 %8, H—25F -0k 82 Pe5E A LA 32 EH, A -Fil mA-
WAL A .

AR, B =R 82 R LA L § ¥ 48 90 48 7 s — A K [E4E
A WMEBEFRNG A —ANB—5hk 81, B4Rey, Fa L0 —s25% 45
F 82 FHy s BRI 22 HHE, F—sk5H5—AFE—nk 81 e F—
REMER 31 &, MmFAR M RES R, EmEE LA KEf S by
K, FAFR R,

Beoh, B R AR I AME A 4R s MR, B DB 133
ASdbo BB, AN b B B AME A, BLAE o — A B g 4% 180
JEAE R ARG, RAM F J/ iy i F e AE A 4L T R —
1LE, FAQE—F aHF|, T RREMFINITGE EN, ARE 2, K
NTE RS, B Rk 90 EENF — ok 81 AF 4k 82 69K
WM, Hip2| AT A PEAL R K LA K —2, wWAME A e T R Iass e R
AR AL E, A B BAFeAL 50 R .

L ERTR, EANTFEREF, @i FFRER. REEFFREMR
H A bR wARFe f WA F AR @35 AR ARG S R ARIR
BUFE—REBaFoE AR, PR OEEELAS AT HE
—EEAMHE, ABREAEF AR, E BB, ALK LE



WO 2023/024585 PCT/CN2022/092491

REEG—EBSHPEOE— TSN, ABREESE AR F 4 F
TR WM F WA A F — R WARS A F — AR AT
B, HoEEMEAE SR ORI ES AP FATRE, B4
WA AT, BRI R QRSN R E
L B R ORGSR B MMM TG EA . KA, Tl
R AR R ET KB R AASH, @ TREANS R SRS
— R A R, BB AF R WA AR e AR
BEA, TUANAEFEEGAFEE, F— R AN H Z E S5
GGt tb @ E A, TSRS B —F R K eGHmsniEE, BBk EE
ZEMABI R L ABRTEREE, REER LA 0k #iTeit
BT EBRAE, AT TERETR, B35 7T ARAMH A 5B E RS
E,

ik, RARE 1, HF—EMHH 1P, F—EBEN 2] TUALTE
EARTEHES L EREGSE —EMEES 211, AEREMRE —EHREE
B2l W F —EREBME 212, F— Ry 3 TSN TS
RN E — AR 311, ABREBARAE — AMEES 311 95—
AR E AR 312;

MR, B AR 2R, FoERBSR N TUAESANARATS
G KEE S T EMEEE 221, VABREEARARE B S 221 K95
S EAREEMA 222, F AR N TIUOES AN TS SR KiEEY
F AR S 321, VABGEBEARARE — RARIEAE S 321 695 = AR R
% 322,

BApkty, AR FRE F4) S8 K daik h 8 5153586 K gk
WL BB, B—EMEES 211, F—fHEES 3. B o EmERE S
221 Ao — GARERE R 321 T AR AR 5 IRHRHATIRE, BEFFFLE—
ESAE 2] Ao SR AR ER 32, RIEH — R BRI 3] Ao —EE M
3R 22 3/,

ik, RARE 1, KGR P EOBEOIEXELES — LW 11
¥4 F —EAR AR A0 23, R E A S ZAMGE 12 F 695 B AR A 430



WO 2023/024585 PCT/CN2022/092491

24; REAE QIERBEAESE — AR 1 F 05 — AR @m0 33, R E
FE5H A3 12 F 695 = G AR a3 34,

Hof, F— AR ER 23 Ao F — AR fa 48R 33 A8 AP AT HLIA] ik
B, BPF— EARMARER 23 A — AR w3 33 2HRARE, BF
— B 23 B —sh 5 —E A2 HE. F 555 —f AR
o3 31 ) 8 5 —FRIE B, F— QAR 33 69— 5 5 — R A3
314, F— 5% —EaByH 21 AEE —FRIES; AAEH, F i
B3 24 Ao — UM e A B3R 34 AR A -FAT LA (iR B, BP & —EM
MaER 23 o fh— R M mAER 33 B AR a3t 24 Ao = AR et o
34 ZHORAGRE, B B3 24 69— 5 % — E A 22
HHE, A5 % RS 32 BEE ZTRIES, F = AR
MW —EEE OBy N EE. 55 EAR S 2 A EE W
FIxFE & .

BEANTFEZH#b Y, EF—EBSH 11T, BF5—EREmMEIH 23
ST H MR 1 Rd, A TIKES AR 11 k@ AdF Ed
AT, S ER T B9 RATHMINILRES —E 9521,
BP £ 5 — EAR SN 3T 23 Fo s —E M3 21 FHRBAFILE; F—71
Mgt o3% 33 A T & — R 11 Ad, ATIRES AW a 11
AEF AT RBGBEAT, FHHRER T R LB ATHRIFILRES
— R BM A 31, BPAE S — S ML a3 33 Fof — R WA 31 FH AL
AIHLE, B, F—EM@mMay323 5% —Eamy2] &8, 55—
AR 31 B g —HURIES, BPE —ER MM 23 69 —m 5 % —
WARER 21 4, s 5 F— A wMH 3] BT —TRIES, AL
F— R RAMER 31 Z B AW, R T ALK, B — R AR 33 5%
— R RIS 3] . 5E BRG] XA RS S TURIES, TE
— AR 33 Mk 5 F — R AR 31 %48, F 5 FH—LaR
428 21 1A f@ % —HURIE B, EIE F—E SR 530 21 LB 69T, BE -
A 4334



WO 2023/024585 PCT/CN2022/092491

AR M, JEH AR SH N2 P, BT H BRI 24 0k TH =
HEMoE 12 Rd, A TIRES A3 12 A& & A6 W 9 e HAT,
FRILER T BB BATHMIFILRES ZERIR5ER 22, PAES —IE
M LmAR 531 24 Fo s —IE WM 3R 22 F R BIAIHILR, % = AR Mo
34 AT T 5 ZHMRAE 12 2, A TRES Ao 12 @A e
R e B AT, IR 9 A R BATHMIFILRES = R W50
32, BPAEh — R tmAo3R 34 Ao 5 MR 32 R AL R, B
B, H T EAR M ER 24 5 B B AR ER 22 k. 5 F R AR 32
B 5% ZTIREE B, B & — EM MR 24 69— 5% — E AR 22 i
B, A5 BRI 32 AREZFRESR, FALE A AHy
3R 32 Z A QYW T A 4ESE BT MMM R 34 5§ = fi A
3%, HEERRSE22 XEBEOPERIES, BFE ARy
34— 5 E RN 32 %, A—snbH B BRI 22
FOHERIES, FIEF B WM A 22 X8 e, # R T ALK,

fd, F—FURIEER. F VRIS, $TRESAE OFEIE ST
AR, & TTIATHSE, H—TRESR. H _HRIES. FZFREBRF
v TGRSR B, VA A IE SR 530 L A AR BB LA B0 1] R K 48 I AT 4
8] BE .

ARy, BRAIFTHEES —ERMSE 2] FB R RIS 32, RKE
— R WARSER 31 A SR AR 22 B, IR IR RS, A SEIRY
5 R Mm-S Ak, AmiE R, B, HRAFFEES —E9H N
3021 8, FRFALEL A BB, NaFEFF 5 — R @30 33 &4,
il F —IE AR 21 55 — AR MM H3R 33, @ T H —E W
21 5% — AR mM 3R 33 P AAMMBAR R GBIAT, A sak. g
T4k, AR IR Lk KRR S B MR RABAR, PR IR ey 24
HEERPBEZRERS, AmFEEE&F2 6 R BB ERIK.

kM, KFEREEMEAETAQELLE S50, ARE3, B3THETA
T RS T A KRR R M T ER, EEwibsh ¥, %%

10



WO 2023/024585 PCT/CN2022/092491

& 50 TVAR B EARAR S — BRI S 211 X)), HE EAARE —EMEE
B2 Z 65— RAR 3R 33 L E — EAREEMR 212 49—,
PPebis B 50 BE T % — R AR M3 33 7 5% —EAREBEME 212 AR
eg—Ea, B, 8% E 50 TAI|GB F— R AR @3k 33 Fo 5 — B iE
MR 212 691 R, AT R AR IR A 2 1% K P A b My s AR R4 BT, Bpde
REAES — BRI 2] s E . 55 —EREEE 211 £EGFY
EAE—RREGRD, CR2FBRTEF — AR mMa3R 33 HEhk,
B8 B — EWARE 21 55 — AR @R 33; X, % E 50 Trhik
BAEARARE — RAMAEEE 311 2, BB EARARE — RAREREE L 311 X196
F—EAR S 23 S B — AAMEBEAER 312 69— 4o, B4 E 50 &
ETH—ER@MNI 23 ¥ 55— AAREEME 312 AL —3 4, B
dh, 4% 5 50 ARG B H — AR Mt 23 Fu B — AR 312 49
YR, AT JE AR R B % K PR RS o My SRR LB BT, BBk B S — 7
BAESE 31 AT AR, 5F —fBEES 31 AENETAALE —FTRE
Wi, LIRASEITH 5 S — Mm-Sk 23 Hhk, st % 5iE % —
TMMAE 31 5§ —ER Mm-S 23, BPE4 B 50 T VLB %, 5 — IE M 5
21 5E— R a6 33 X8, H— R wEsE 31 5E—ERay
3 23 ZADA BRI i IE e, M T A I IRIF A IR 4 B 6 ALK R A R B K,
R G RAF ST 6 R0 Boan

HEE5RB 33T F—aiby b F, B%E 50 TR EEAARE —EM
HHEE 221 206, BB EAARE ZEAREREE 221 XA 69 5 = R AR m A 43R
34 FH Z EMEEMR 222 49— 4, BPURE 50 B E T H AR
SER 34 P 5 EME MR 222 RARE GG —3 4, Bk, % E 50 TA
B8 & % = A3 34 Ao ZEME MR 222 G9E R, Ad R A A
R Bk KA R R ET, BPARIR B A S —E AR 53R 22
AL E . 5 ZEAREREE 221 REOFETEE —FRENRES, LTS
BIRHEE — fARm 3 34 hk, RS SFES - EVM S22 5F
R AR 34, R, #E S0 TR B EARAR S AR S 321 X
), HJBEZANARG QiR S 321 ZEMF B M 24 i E =

11



WO 2023/024585 PCT/CN2022/092491

N, 322 69 —3 o, AL E SO BETH _EMmai 24+ 5
% = AAREBEMR 322 RARL GG —E0 s, Bk, 8%E 50 TR EEFH -
EAR AR 24 A — RARREAM 322 69ER, AR EFIR RS %K
FEAE & M) s R AFBS, BPARR E AR — R BARS 32 s magfnE. 5
B AR R 321 HEGIFT A A T RENG RS, LR FERETSS
ZEAR LM SR 24 Bk, LB H T WA 32 55 — EAR
D24, BP% R 50 VAR R AR AR 22 5% = fi AR a3k 34
Z 8, B R WA 32 5 H AR 24 Z A VAR RAEH, A
VAR T JF 38 B 64 RATAF L Ao BB K, IR G RAH S 2 69 R st
0 R E,

BEANTZHHF, 2RBE 3, AiZdilyh T, £FRMEEBENH
MR F— EMEE S 211 A — AR S 311 B RRsb ey b 6y R
Z R AR B 6% E 50, B T i & A Kafe iy b 6930 R K691k
BE—REKR, Bk, F—EHEESE 21 A5 —ABEREE 31 5 KP4
o 6 R Z R B s B 50 AT TSR 10 K AB 9 R
+ (), KRTAARAANSE —EMEEE 211 FoAR4R A5 — A AE 5
311 Z AR B 49 48 % & 50 & -FAT T FFARIEAR 10 F & AB ¢ R T (A ),
M T VAR & 5, 4K 0 15 4 5T M,

BeSh, A5 FARAR A — EMEHE B 211 Z 18], AR S —EMEHEE 211
HXlated iy R e RZ A 4% E 50 TTOAR BT B & 5 — EAEE M
212, VAR F—IEM mho30 23 S — BRI 212 49 —30 4, 1RAF
FAARFAS 3 — EALEAE B 211 A% B S0 MR EBARX LM, = TA4R
FAH— AAREAEE 311 28], ARF — Rt L 311 5 RMEfEdbns kA
WA R G % E S0 TT AR BT B & % — RAREEM R 312, AR S — AR
M-3R 24 FULH — AMEEEME 312 64—F 5, BIFAATANF — R
WAL 31 X% R S0 MR EIR R A,

FEARNT EH#PIF, 8% E 50 E-FTTHFFHRER 10 F9% AB 19R
(AR KT % —EAREEE 211 fof— RAREREE 311 BT FF4K
M 10 ok AB $9RF (FLE), X THFRLEFA4TFFHRER 10

12



WO 2023/024585 PCT/CN2022/092491

Fugk AB 89 R+ (LA
A RRE 4, @4T$T$/%%%%¢%5*ﬂim Ao B 84 LA
TEE, ARk sA T, AL TAHRLAAS *iﬁﬁ%éZﬂ(M,u&%
—EAMEEE 211 B RIAfeE R 69 RZ BG4 % & S0 REBEEH — R
AR emA R 33 LB —EMMEEME 212 89— 4, MAEES — LM
?%N%Bﬁk%“iﬁﬁ%W&NZM“% SR S — E LA, 212,
% 5 50 MR EM; AL TARSRMAS % — AR R 311 X0,

M&%"A#&é«ﬁ%é? 311 Ei‘\FElfi B R A B s B 50 1B £
F— BB a3t 23 L H — RAEEME 312 9—3 5, MABER

RAR LM 3R 33 L — ﬁﬁﬁ%ﬁ&&u%*% VA B G — RARE H A
2 312, BAFLLE 50 MR AN LEM . AT AT G 4 & %% E 50 694
G R, FRAK, ZATRAGLLEE S0 L&A TFF4REK 10
H 8 2R 6 T B AR R HE A

ik, ABE 1, AMAEQEL FE—EREREE 211. F— 7K
HAEE 311, B IEAREESEE 221 A S R AREAE S 321 69T A JE T
T4 Hy, ELIE 45 M a9 KT vd A 600-1500 £ K.

Klaged b b5 — EMBEME 212, F— AR EEME 312, &
ZEM RN 222 Fo = QMR B 322 4950 T VA 150-400 K.

KIAfed e g of 6 % — AR sttt 53 23 Ao 5 — EEAR fm Al 557 24 69 5 /8
AR 60-200 K, EH— R EAMH IR 33 Ao — R AR MM 34 49K
JLT A 20-60 £ K.

Tk, KARE 3, F—EREREE 21 TAGEFSH 2111, AR
B SH 2111 MU SRS 3R 2112, FF, oS30 2111 B9 4T A B
T LE M), PR 2111 #92K T A4 600-1200 Z K, M0 2112 9 Mt b s
OB 2111 499N BAR B F &, HINES 2112 695040 B W 46 B AR B - 4T,
S ER 2112 695046 Er e A K =T VA h 800-1600 £ K.

AR M, B EAMEREE 221 TTOA S B — MR R 211 A AR 694
#.

LML, FUER 2111 T RAH R AR R B SAF R 094 BAR, SMEER 2112

13



WO 2023/024585 PCT/CN2022/092491

T h R AR R SRR g4 m AR, AT A KAR GG A B, AT E AR

i, B ST E T AT RS T g —F KEfeR LR BB TER,
ARRE 5, Kfagedilh F a3 AR 10 T ek 60, YABIRE
B 60 AT EaEsFH —FFHRR R FeF = F 5K KR F 5K K%
70.

BREg, KBRS o 64 E BARE B 5 —F SR R 3R B AR 2R 60
G—d, ARAMREAS ZFFRRRE B ALK 60 69—,

HoA, F—FFIRRIRT AR 60 FREH R P AT B R EHM
RGP AR F SRR R, H o FFARRIRT L ALK 60 F A®mH R N A
T X M ARG N A F SRR KR, Bp KB AE S | P 69 OE B Ak B 8 F 5K
EH N0 T B P PAFEFKRRIRE, AU ELEFEFHRER 10T LT
F a9 N B F AR KR E,

FERANTF BT, F—EFRBIRTALERELE 60 5% —EMi%E
B2 Ao EARERE S 221 3t ey RIRE LR R, ABEARAR G H — BB
HAEE 211 B F — EMEEME 212, ARARGF B RS 221 @it F
CIEMGEREM L 222 EE; B FARRIRT A AR 60 L5 E— AR
HHEE 3 oS ABEEE 321 3P RIRE LR B, ABAE4RE F — T
MEAEE 311 B — A MR 312, AARHYH — fiAREAE E 321 iBad
F QAR EEME 322 H3E. wd T T AR 60 R SL 6 EARE A
Z 8 ST A TE A EAR R M R, RARESE R0 ST A RLE AR A ARE
B EEE, A, TR 60 ARG E —FFRREAE —FF
PRR IR AR AEE 49X B 69,

ot SBBE 3 AR 4, KEAARAATAAE — RAREEE 31 X064
BESOTIS S —fmEdE s 31 X ARAB—ZES, ARBE S, XE AL
ARTAS 8 — AR S 311 2 %% E S0 BTl 5 % — R Mk E 311
HAE, BPHRYE 50 RAMAE —AMEEL 311 ZEGRIR, AR TLE
FALF 4% E 50 L7 095948 90 S A0 M AR R m AN oo AR 32 ik

42 FRTA, EARNTFERGF, 03 FFREM. REEFFIRER
HAE _Eag E BARFe i AR F AR L35S F SR ARG S KT AR

14



WO 2023/024585 PCT/CN2022/092491

BUFE—REBaFoE AR, PR OEEELAS AT HE
—EEARH, ABRERES AR T HOE ZERMHE; R IR
REEG—EBSHPEOE— TSN, ABREESE AR F 4 F
Z RS FH B RARGHFe F — R R F — ARG AR
B, HoEEMEAE SR ORI ES AP FATRE, B4
WA AP, F—E Oy S QB s G E
L B REMEFF WA AR TG E A, AaFF, Tid
IR AR R B K BFB A AR, B TR R RS
— R WIS, B E WS A S = AR A A
'L, TSNS FEREGHAZEE, F— 7 QB HFH Z E AR5
It FE TS, TS A —F &R WssEE, BimA-ohk £93F
ZETUBEFREAERTEREE, REZR L P —A ok 7kt
BT REBAE, M @LT TEREFER, RE T ARAMH A B EF R
,

AT BT RAET —Fr KB s g, G4 L KAk %
FFREARE P KB BB NG — A RE SR,

LA, ARBE 1, F3REMR 10 G355 FFRIEMR 10 657 & AB 3
RiZ B 69 5 — AR 11 Fo h ZHARS30 12,

ARHE 2, ¥ LR KGR E R G F & AB RAMALBE T 4F
B\ASES R H—0hk 81 Fof ok 82, BRI E—o0k 81 =5
2R 82 4R AL H — AR 11 Fe AR 12,

LA, F—oh 81 QIEHE AW 1, ABREES —EMRNH 11
B4y 5 — E WA 21 Ao — R mALEE 31, H—E WAL 2] A — R
AR 31 FATRE; F oo h 82 OFEFE ARSI 12, LBREAES =
FEM 12 F oG5 WA 22 o — R WA 32, B IE WAR ST
22 Fath — R 9436 32 FATIEE.

BlEf, A FH—aH 81 P95 —ERMMHE 2] A TFH K 82 F
095 — AR 32 (9 EAY T B E A, AR a4k 90 69 B sk,
EFF—hk 81 ¥ FE—REMyH 3 e TH 4R 2 FHFH Y

15



WO 2023/024585 PCT/CN2022/092491

M35 22 #93EMp 7 Q) E 4, TANF S 5 —F 8K 90 69 P854, AmE
¥ ARragesib h T EFEE— R 81 S ok 8225, RERKALTF
— Al f BEAT 180 B st Ausd IR, MATARKEAA GBS H 6
LE, BPREBH LT o R TR ERAYE, TUABERANE
MoK Z A ESEE (JEH) 90, $REK0G—255F 5k 81 F645
—IERM L 21 e, sk F 5k 82 P 9% = i w436 32 iRk,
Mt -8 P AN dL R4 A

AR, =R 82 R A I F ¥ 48 00 48 7 sh—A- K [Efed,
A WMEBEFRNG A —ANB—5hk 81, B4Rey, Fa L0 —s25% 45
F 82 FHy s BRI 22 HHE, F—sk5H5—AFE—nk 81 e F—
REMER 31 &, MmFAR M RES R, EmEE LA KEf S by
K, FAFE| R,

FEANTE Zaep T, E 56 KR d iy A Aast T R FEsE &b i 89 R
TREEN, ARG R T AR RILEAN KRSl T ey, R
HE G e KR a by R h A5y Kiafh e h R+ ag—F, #4554
LAEHE GG BRI T A AT R BK TRV B R R L —,

ROTF EHAIEFAET —FP R 8, @482 /A~ Lk KIag by b 4=
EE SN

ZRE 2, ZAKMEESESRFOE—0h 81 Fok Z4h 82 A&k
B, 599K 90 69— — a0k T 81 695 —ERAMRHE 21, FH—i
HIBANARGE B 82 P HIHE S R AR 32, A — A UK 90 ¢ —Rik
BHE—2H 81 PHE— R OB 3], B R BARARNE N 82 T
F ZEWARER 22, MR FBEA GRS R, KR FAfew ey b F A S
Koy Autfrit—Fegil &,

ik, FARAAFET A IR 100, EIEIR 100 X EAEARARG 5
—4h 81 A =g i 82 X H), W FFARAAR GG F O R IEA, H 5 R AR AR
W —n K 81 A — ok 82 64959 4 90 Wik,

FEANT EZapld, HEMH 100 TAE FHEK 00 LA AR 69414,
Bl 4o AR L S 4R A T BAE, Bl BRI H . BEAE 100 ik

16



WO 2023/024585 PCT/CN2022/092491

Bk 8l a5 A 82 WS AT 0K 00 Bk, BT FIMEIA
Wi, EFEK 90 49305 RIRA L RIF AR, AT AR Sk
e BE RS B ARAR R, KT Ak B, G T AMtemE.

F2HPG R, EALF, KiFQiE. “O48"RF LML ThE
ik EAEH G 68, WA RFOE— AP X0, Fik. houiH
EEIMLOIENRE2E, mMATGEXARAHI B TS dt, XFRLE
FEAHAZAEAE, Fik. DRRERLERERGEE. EXH ZZ R4 FRL
T, wiEaC@E—A L RENEL, FREREQEZRRGIE, I
k. R HEREFTEALD IR BE.

MALVA B ey e X a#hid, R BERARARN TAF 3T 3] Lik
KM R TG B B A Ao b F 6B AR 6 69 5 Nk F I, 3 RAET LE
WA, (R HEILT AT R ARG K7 N, A TXAFGER, KAOFe)
BARFEAF ERE DT A AL TR 30T AR = B8 X
RILH K, T BN e A — /N (S92 ROM/RAM. F#EK
RE) F, BEFTIHRERNAMF— 6 %o (TUUEFA, H A, REF5,
TRE, RH WNLRESF ) PATANTFEAN RHGPTE T k.

@A BT AT 64 EAAHEATT #438, (2R AN HRARTF L
e EAR EH T X, LR EAR E e AAULZ T E MG, ARG ey,
AARA LB HARA R EANTFGRBTT, ERBRE AN R §RBA 2R
FrR4yp 6B LT, ETHERZHN, XEYRETARMFGRPFZA.

17



WO 2023/024585 PCT/CN2022/092491

I S
L AP RIEfERA ), RAFAEAE T, PR KERERIE R 246

*%%ﬁﬁ KE AR FFARERY @ L6 B A AL

B ik F G EAR L3E 8 ik F SRR T O K AT ARIZ E 69 % — R
53 Aa F Z KA A3

PP B AR Q459K B 2 BT IR 5 — AR 30 P 49 F — R A3, ARGR
B AEPTE S Z MR F 49 5% B PTIR R AR R B AT R
—HHEF 65— R, ABGREEPTE R AT e F =
AR 53K

FIf i 5 — I @, 4R 533 A T 3R 5 — 1 WL AR oS0 AR T IR B — B AR 3R R
TR E; PridF = B S APT IR S = R B FTIE S = AR 530 F
FiTX E;

ik 5 — FAR oA T ik 5 AR 30 o, PPk 5§ — iE AR -3 A BT it
Z RO AT TG E L, TR SE — R RRS A PT LA S WM
AT T ) E L

2. RABEARFER 1 Frifeg Kiagedw ), L4 ET,

& BTiE K FAfe s e i P o8 R R OB AR By E 5T VAT B B A d, 4
h: B—oh#E 0k,

I F B G TR T — o B A BT B =5 B o BT R BT iR 5 — AR 8
Fa P ik 5 KRB, PTiEF — M3 69 Pk & — E BARS AP i 5
Z AR G PTA F Z R SAR GG A B A, PR — AR R
GIBTEF — R BARS A BT iR 5 AR 3R T 69 FT IR 5 = IE AR 43R 69 28
197 &) 4.

3. RERANERK 1 TR KIaged ik, EHEET,

Frid & —E AR QIE S AN A T HF R REENGFH —EMEE L, 2
B EFEARARPT A B — EMGEIE B0 5% — EAE ML, PTiE S — R AR
BIEZ N TEHE SR EENE — ARERE S, ARREARARITE S — R R
HHE B0 F — AR

Frik s — E M52 0.3E S ANA THFRKREZE ZEREE S, VA

18



WO 2023/024585 PCT/CN2022/092491

BEBEARARPT A B B MR B0  EAEEAR, FTR S R R
OHESZNATEHEFEEEENE — AMEEE, AREEAAIT AR — AR
HEEGGE AR

4. WRIBERAER 3 rdeg Krageakr, H4FEET, PrREERL
CIERBAPTEE — ARy PO HE —EM 3. KEATES ZER
SEF 0 B AR A PR AL QL3R B AP E B — A M AP
05— A mMSE . REEPTES Z M A3RF 69 F = AR da 438

BT ik 8 — EAR Sl M -3 A BT 38 55 — AR Stk 431 AR 2L P AT LR ik &,
BTk & — EAR S 3R 6 — 3k ST iA 5 — E WAR S 3RE 3. 5 —m 5 ATiE 5
— QAR A [ —FURIE B, FriE S — R a3 —2 5T % —
AR RS, A —m G TR E —E BARSEE B B —HURIE B

I ik 8 — SE MR Sl M oS e BT 3R 5 = AR gl oS0 AR B P AT BLIA iR B,
Frik % — EAR Moy 3R 6 —3% 5 AT iA 5 — E W AR 30k 8. B —sm 5 ATk f
ZREAREA R ZHRIE DR, PTA S — AR oS —sh S ATk =
REARE RS, A GRS —E BARSE0E] [ B v HURIE A .

5. RIFBMAIER 4 9 KIaged R, H4FEAET, FFEKIAfEEL
EOFE: B E,

ik ¢ 4% Btk B EARARFT R 5 — EM A4 52 1), A8 ZARARATA S —
SEAREHE B A 69 5 — QAR S S S AP AR B — E ARG AR A — 34,

R, Prikee% BiX B AEARARPT A % — EMRiERE 5], BB ZARARPTE
B EAREE B E Z QAR mAM BRI S AT A B T B MR AR AR G —

3

R, Prif s BiX B EARARFT A B — RAREE S0, BE EAR4RPTE
B — AR EZ 6 0 — EAR M SR S L PR B — R AR E AR 0 —
3,

R, Prif s BiX B EARARFT A B — RAREE S0, BHE EAR4RPTE
F AR EIEEZ A E BRI AT E S — AR G —

v‘Igjﬂ\o

y

1!

19



WO 2023/024585 PCT/CN2022/092491

6. HIESMAZK 4 FrRegRKiate i, L4FEAET, RS — IR
R TR E— AMEES, TR S B S E = AMEE R
GsE M B MM, TR E T4 Megia Kk 600-1500 & K;

PTik % — EAE MK . PTiA S — QMG . PTiE S — EALE AR
KA E = MR BME G T A 150-400 & K;

BT ik 5 — SEAR fm M o3 3R e FT 3R 55 — SEAR S 430 69 58 60-200 £ K;

I ik 5 — R AR m M o3 F BT 3R 56 = MR Sm M 3R 69 S5 20-60 £ K.

7. R\ARAZEK 4 priReg RKiagedwibl, 4 EAET, PrEAKIERY
R AR TR S —EREEE RS — AR EELPTA KR E ik
R BRI AR B % R, PR %% R AT T AR SR e
PR KGR, KTFAARAANPTR F — EARL &R E AN AR AT iR 5 — AR
3B Z )R B % AT T TR SRR A s e R

8. HMIEMA|ZK 3 PR KIafe Ry, E4MEET, MTRE—EHR
HHE B AT A T EAR R B IS SR, A RGR B P IE S HRMu 6 S
%3,

Pk of SR eGLE M) A IE 7 T 45 M), PTiEd s8R edia K2 600-1200 £ K;

PRk ShE A0 6 W 46 Bk b P ik of SR 9N BRAR L &, ELPT RSN 48
IR B AR R 6 Bk AR BT AT, RSN IR B eG A K h 800-1600
x.

9. RF/EAAZK 8 ey Kiasedibly, H4FEAET, PR F A
AR, PTiRAGER 42wk,

10, BBSAAZR 1 ARG RAfE R, THEET, L0

ik K Pe A8 ot B A 69 BT iR SR AR T A L8 s IR, VA RGR B P
FAARRE LE L e —FFRRE B H ZF 5K KR F-FR KK,

11, HRIBAAZER 10 Frikeg KPasewm bl , R4 a T, & a4

P ik —F SR R T oA R PPk s LR b 5 P ik 5 — E MR 3 5 Fa P
R B AR ERE AT A R IRE SR E

i = 4K RIR T vA R P i A 2R B 5 ik 5 — R ARk 3 B e P ik

20



WO 2023/024585 PCT/CN2022/092491

F T RAAREE BT 6 KRR IR,

12, —fF KMyl , LAFIEAET, PFEAKIEfES S R @i5:
BAIE R 1-11 AE—IFT ik 49 K FA g B B 3 Sk AR 8 o b ) 5 2
By F— A Ao R,

FIT iR 3 R AR €145 75 P iR - AR AR 8 F S R ARIR B 69 & — AR
4R ZHRARSER

PRk & — 40 K QLT B — AW 3R, VABIR B P 5 —E o3k
0 5% — B WM e — R BARG B, Tk F — BRI iE R — R G
o2 ATIRE

Bk 5 =40 B GL3EFT R B R 3R, VAR B ARG — Ao b
45 B BRI A F R RIS, BTk S B S S A BT iR S i,
o2 ATIRE

ik — R Ak — R, TESE —ESR AR AES i &
MBS eg AR G B A, PTiE S — R AR A AT ik 5 — IE W AR 48R 49 2L 1
F e EA.

13. —FPRRasr, HFEAET, GiELARFNEK 8 ATEM KA
I S I

ZAKMGe RS R VO FE—5 R AE 0 R A8k E;

—FITAFRRG R ETRE — R P E —IERARSE, B
HIEARARGGE - B P 9 R B3, B —FPTA SRR R AT
RE—DRAFTHE— ARSI, H—REBAALNE SR THE Y

A3,
14, ARIBARFIER 13 iy kiatt, LM ET, ik Rapsir
oL 35 E I

PTid B3R R B EARARE) 56— i Ao dh 5 i 28], PR 43006 -5
RO s K3 Mp, LT AARAR G F—a h Feh 5 R g R &b
HE,

21



PCT/CN2022/092491

WO 2023/024585

173

3
R
&

S

s

-

B
DA

AR AR R AR R A AP
A A A

SIIIIII

DI

e il P

e i

BRI,
%

G,

Aottt
w‘\\\\\\\\\\\\\\\\\\\\\\\;m\

e

RN

P
A

poioioseoeoi bt obeoton

D

B e

RS b s b s kb

4

4
& %

Pt

AN
P,

[202020050000005000000500%

O A NP,
e S s
J s s
000000 £ R0D0000000000000500000

N

AN AA AP
AR APA DI APA DI IIAD

ot

£
L
AAANAANAAIIAIIIAANA
PO

?w W : f

%

S R
4

A1



R

PCT/CN2022/092491

2

e ey i 8 R

s R

D AT

e R B S |

xﬁ_: T . ey,
7 e

WO 2023/024585

i
sl

jou-]
=)

3
B

3
)

NN AR RNRANRNRNNN

R uStEREEREE X

RN S

2

A2

o

22

)

A3

SRR RaSUSEERRERE




WO 2023/024585

£33

e

ARSI

R R PR PR PR vy

i\\\\\\\\\r{\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\

PCT/CN2022/092491

373

e R

N
N
AR T
N
N

\\\\\\\\\\\\\\\\\\\\\\\\\

s R e TR

R SR Y

T 3
X } D 3
~ R4 &
Bt} hadoos T
RN, g RS
R NSRS R .~
3 3 ¥ X 3
o

SaRaananariaii m

m\\\\\\\\\\\\\\\\\\\

NRNRARARR RN B ANRRAARRRCRRAAA

R

R
w\\\\\\\\\\\\\\\\\\\

\\\\\\\\\R{M\\\\\\\\

N RARARN AR AR

m“\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\ e e \\\\\\\\\\\\\\\\\\\\\\\\\\

AN w\\\\\\\\\\\\\\\\\\\\ W

s
4AAAs
i
e

I &
3. X

23,

IR I———

ASANMNMMMANMNMNMANANN 3

2 SN NN
T :

X

A s



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2022/092491

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 31/18(2006.01)i; HOIL 31/05(2014.01)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)

HO1L

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)

DWPIL, ENTXT, CNTXT, CNKI, IEEE: KFHGERLIE, TE R, (AR, AR, WK, solar, cell, battery, positive, electrode,
negative, substrate, gate

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 107195696 A (JA SOLAR TECHNOLOGY YANGZHOU CO., LTD.) 22 September 1-14
2017 (2017-09-22)
description, paragraphs 63-109, and figures 1-7

X CN 111477702 A (JA SOLAR CO., LTD. et al.) 31 July 2020 (2020-07-31) 1-14
description, paragraphs 44-77, and figures 1-12

A WO 2010151844 A2 (GEORGIA TECH RESEARCH CORPORATION) 29 December 2010 1-14
(2010-12-29)
entire document

A WO 2012097473 A1 (WUXI SUNTECH POWER CO., LTD.) 26 July 2012 (2012-07-26) 1-14
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
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

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

09 June 2022 19 July 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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

Facsimile No. (86-10)62019451 Telephone No.

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



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2022/092491

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 107195696 A 22 September 2017 CN 206976356 U 06 February 2018
CN 111477702 A 31 July 2020 CN 212161825 U 15 December 2020
WO 2021232715 Al 25 November 2021
EP 3961726 Al 02 March 2022
WO 2010151844 A2 29 December 2010 us 2012280224 Al 08 November 2012
us 2015207067 Al 23 July 2015
WO 2010151844 A3 21 April 2011
WO 2012097473 Al 26 July 2012 None

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




Efrte R iR &

I B B IR 5
PCT/CN2022/092491

A ESIRbaES

HO1L 31/18(2006.01)i; HOIL 31/05(2014.01)1

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
HO1L

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

electrode, negative, substrate, gate

7EE A R R T AIEE BIEEN AR, FERNRRE GofER) )
DWPI, ENTXT, CNTXT, CNKI, IEEE: AFHEEf s, IEAR, M, M, W%, solar, cell, battery, positive,

C. HETH
% AU SR, DER, FRIEMHKEE PRI

X CN 107195696 A (WM KPHEERIFER AT 20174£9522H (2017 - 09 - 22) 1-14
1 BE563-109E%, E1-7

X CN 111477702 A (SRMUKPHEERFR AR ) 202047 H31H (2020 - 07 - 31) 1-14
4477, E1-12

A WO 2010151844 A2 (GEORGIA TECH RES CORP) 20104E12H29H (2010 - 12 - 29) 1-14
E'a

A W0 2012097473 Al (WUXI SUNTECH POWER CO LTD) 20124E7H26H (2012 - 07 - 26) 1-14
E'a

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁﬁ'é’]ﬁ/‘i\ﬁﬁﬁhﬁ

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341

V] oz B4 5 M 2 1 341

o [ b BT e X B IR i 65 100088
fEEE (86-10)62019451

20224E6 H9H 20224E7 H19H
TSA/CNF & FR A0 MR 2y ik ZRE R
] B 2 50 R 2 4R) (TSA/CN) SR

HiE 510 62411895

PCT/1SA/210 3 (58271) (20154E1 1)




E R & H S
XTREERNESR PCT/CN2022/092491
Wit 4 8 0 B RS el Gl el
CN 107195696 A 20179 H22H CN 206976356 U 2018F2 H6H
CN 111477702 A 20207 H31H CN 212161825 U 202012 H15H
WO 2021232715 Al 2021711 H25H
EP 3961726 Al 20223 H2H
WO 2010151844 A2 201012 H29H us 2012280224 Al 20124F11 A8H
us 2015207067 Al 20157 H23H
WO 2010151844 A3 20114 21H
WO 2012097473 Al 20127F7 H26H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

