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(57) Abstract: A semiconductor structure and a forming method therefor.

The method comprises: forming an auxiliary layer on the surface of a cov-
ering layer by means of a first selective deposition process; forming a first
medium layer on the surfaces of a substrate and the auxiliary layer; form-
ing an electrically conductive structure in the first medium layer; forming a
second medium layer on the surfaces of the first medium layer and the elec-
trically conductive structure, forming a first opening and a second opening,
with the first opening being located in the second medium layer and the first
medium layer and being exposed from the auxiliary layer, and the second
opening being located in the second medium layer and being exposed from
the top surface of the electrically conductive structure; forming a first elec-
trically conductive layer in the first opening; and forming a second electri-

cally conductive layer in the second opening, wherein the growth rate of a
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material of the electrically conductive layer on the surface of the auxiliary

layer is greater than that of the material of the electrically conductive layer
on the surface of the covering layer, which improves the performance of
the formed semiconductor structure.

[ L& 5]



WO 20227252000 AT | {0 HI 10000000 00RO Y

RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
— B E PR IR A2 ().

G WE: M SHhal LR R T, B iEedl KNS S8R I EariE SRR
T 7% 30 B2 A2 BT I At AN B iR B B R R W R A R TR A R W S RS
FEPT IR S v iR A ik T M a5 M R Y R A R B T O —JFd, ik I H
T RS A TREMFRE - NRENHE T ORE LA IR, TEE O T Rd s
RN HIA S T OB W S T R I TS T OB SR, T
REITHNRRE —SHE, RS —SHENMBETRHEZE RN AERERS TR —
FHZERMBHEITIAE & R R I A KIER, SRR SRS ETERE




WO 2022/252000 PCT/CN2021/097156

_l_

F R A %

R BRI B FARE AR, LR —FF FIRE MR LT R,
R
FEEK

W E AR R B4 0 B R R BTAR &, F AR B 694 AE R T
WG )y, B 52 R 6 Ao 2 KA PR Ao BOR BRIER T 44 1 3L, B4 R~
& Bt —F 45 /) IE AR AR I 2,

LRBBBEARGR L RSB EERRRET E5092K. 4
G b e B AR AR OLETRHANRLERRKLENE S, KB+
FUMOYRERBLERRORALER ARG ETELRTOZ—. A
7, JEE R BRI T AL KNS, AEEE AR @G
B E XK., ©BAHRGEHMERASL, 2 5FRG A LA
89 5 & AR AR AR B om BRI B K.

B b, A 6L ELER IR Ft—F B,
AARE

LB R 64 3K ) R R AR —FF - PR MR AT Rk, VA
PRI F - FARLEM &G MR,

ARk ERB AR, KEPHRFERLE—FF SR My, &
ARG AL TEHSEATR LN BEEZE, A THEEE BEREGH
Bh By AL T TR AT R AT R B B R @ F — R, AL T AT & —
IR BN 6T RLEM), PTEE — R ET RS ATt R4 ML
@ AP AL TFREPTR S —I R BAe ik G i M A& 5 R E;
{2 FPTE & ZN R BRIk — N RER G F—Fr o, Bk sE—FF



WO 2022/252000 PCT/CN2021/097156

_2_
0 B AR B, 42T P S AR B A 0 5 S 0 ELPFES =
FORE N EASSEMTANRAD: L TFHAF—FOANE—5d
B, FHAZ _FuonNgs 59k,

T4, FTAATR FERR . AL T AT AR B a9 MAR 45 My A fn T
BT 3R B 6 BB B, Pk B AR B AL T PR AW AR 45 A ]
BE, HREFZEPTAMRLEMTRE AR @, Prid B 2 Bl TR AR LM
S LT

ik ey, PPdATRIE Q354 T BT AR 25 A 7 AT R A 89 IR R
B, P § a8 M e RIENEATRA, B4 TR RBERD.

Tindy, AR EENGMHGESE.

AR E, REPABRARF LR FFIREMAGT R F %, &
& REAYR, EHSPTERATR LM REEE, KA B G FHIR
ILERE E BRI R BB, FEPTEAT R Ao TR S0 B B R & T
B —IR e, EFFESE —NRENTRFELEHM, PrdE—NRE
T3 A d 5 Pk 5w MR A& F-F; AFFEE AR EF PTG g
M E BT RE ZNRE BRE—TFufF _Fa, frirg—Foa
1 F TR G Z AR EAFT LS — R ER BH—IFa BREdpridsd
Bh B, PPk & O T ATA S — R B R BLATA S —FF v 5B H Ar
RGP MR ATD; EFFEE—F O ABRE —FL &, APTiES
ZH RN RE TR, ik F— 58 R PR A PR A 8 R |
HAKRESZTHRAS —FALEOMBENMREZERTENAKE
%,

Wik 4y, PTiREEBN B G 354,

Wik ey, PTEARE) B R L LI F AR LY B
FEMMABRLEH T ERILOFE: REARGLIE SRS REA, &
AL 2B A 300 K JEZE 400 R KA.

LGy, PTRATR QAE R AL T AT R L 69 AR 25 Ay e



WO 2022/252000 PCT/CN2021/097156

_3_
Bk AR R, B89 BB R B, PTR BB AR BB AL T P iR AR 25 A AN
BE, HAAE BT AMARSEM TR AT, PTidE 2 BT AT AR 44
TRE% & E .

Tk, PR ATRAE 6L FEAL T AT R AMAR 5 A 0 AT R A 4G R TR
By Bk Sl e A RBEANPTEATR A, AaTFRTERRER®.

Tk, MABEENBEASE —FF, TdE 2 B aiss
BET, TS —BTRIAEALRE BT RMRE T4, PrikiH
BIERNEAAERETRE BT, IRAE 5 TRIEEEST
MR AL, PR S AL A eI T Pk 5 — L et e ft,

ikey, TAF—BFTOEIAET, A B FafEasT.

Tk, PTEAJE 63545,

STikey, FFEABEENURILEOFELEBRRETERLALY.

Tk ey, TR RTERBIEG I LR OIE R AIRLIER
4 Fe R A, RALRESLE A 400 K JEE 500 R KJE.

Tk, FAE—FHERASE 58BN RIEOGIESE -
SEMRRLY.

Wik ey, Tk i BRHAR I LG I LA OTE: RAAIMKE
FEN B FR A, BRRETLE A 300 3HIKAE 400 KA.

ik, TAS —FBERAS 58 BT R T E0iE &
Bk 8 —F 0 bk & 0 RSO E, AR LS —F o
Fa BTk 5 I O A IR S R A B RE R A =
R E.

ke, RRIEAET, FAS O EAPT LM ERTmgERK
REBEGSTAEIRASFREMET@EGAE Kikik FE,

kA, PTRE—F8 ERRTE R 58 B L3648,



WO 2022/252000 PCT/CN2021/097156

_4_
L6, PTASBIEGBEETCE A 1 HhKRE 10 K.

ik 4y, PTR-SE et s,
SIAFH A, KAEAGHERFEELAF A TR ZZK:

REREAR T ZRBEGFFREMGT RS =T, RAF—L#HF
MR T LR R £ ERET R B, EATE S —F 0 RSP
—F9E, EAS ZFoABRE ZFEE, RS —F 8 &M
B AMB ERAOOAERREG THES —F L EMHEREES
EREmERZRE, A% F—F 9 B EPT RSB E R @K F
—FOANNARERESE 8 BEOMAES L METRNE
BN Kk R Z R 64 £, TRV A BN B B8 5 —TF 0 RO
ZRTARAT A GG HE L, SRR G P R AR A 6 ML

s—%, REERENEE S BT, HARLBGIHHCIEE
BEBT, S —B TR A RS TZ MRS — G Pk
SENBAFEEREFRAZBT, HEE BT RAELES T
MRS AR, PRSI B R T P75 — e Bak Ry, AT
5 A0S AR P — I A LR HAATAL, R & T AT B
BABHBEE —F @RGP LBk,

#—F, FRE—FTOREABT, FEE B TEEAET,
B ik SR B B I B AT 45- B, 45- BAR 6 A h T IR A B BT AT
BB RS, BT H—5 0 B R B I R4l SR 64 B ],
BT BB ER BT RSMAG A KRR, St — TR ERT A
F—FoRARRESTEES A AAEKRE, AV
T AR S —JF 0 S X ATIR AT 69 0L, 3L & P Ak bd F
FARLE MGG MR

¥ B HLEA
B 1 EH 52— FFIRGEMT I3 ETERE;
B 6 £ 12 RALIN— K40 F 6§ F-FREAMGT T RS



WO 2022/252000 PCT/CN2021/097156

RegEm TR,
FAR KT X,

FREZOR, ARAHTH RE7. L7, A TREEE G
FAALE K F, FARETRAT AEER,

B FHARIE, RAAK LR EELTEH ARG F $hs
My, HERE SR E R ILE o —F FFARLE M BT BTy i AT LA A7

A1E2A 52 —FFFFREME TGN ETER.

HAERE 1, RAEATK 101, 12 F R4 & 101 LB s,
BT iR AMAR 45 4 61368 B 101 Fa & 102, AL T AT X ARAR 45 40
BE A M 103, 42-FRTEM3E 103 # g BTk 4t & 101 W EF R
X 104, HAzFATEAYR 100 _Legif LA EEARE 105, Prid B8
IJF B 105 45 -F B ik AN 103 A0 B2, ELRGE o PT ik AR 45 M TR0 R 0 .

ERAEE 2, EFFALSEMW 101 ABYRELZE 106, EAFEE
RIS E 105, PR AR 45 #y & @ A P i A3 102 TRERA AR5 — 2 4%
1%k B 108; FERTE B —2 42451 B 108 K@ B — R E 107.

EAEE 3, EFEE—NRE 107. Frid % —z|4R121E & 108
Fa Pk B AR B 105 AR RS —F 0 (B ¥ kA7h), FRE—Fna
BEBPTRRERIR 104; EFFES—F 0 QB RFELEH 109,

HEAER 4, RS QLM 109 FoFFik s — AR E 107 L@
R SR ARk B 110; ERFESE —2)4k420k 2 110 2@ R EF A
JRE 112 FEFTRE A E 112, % = %4e421E B 110, F—I i &
107 Fasf —%| 42420k & 108 W R E —FF o 112, %u%#%ulu
REHPT AR ZE 106 RERERFT; EATESE MR E 112 FPTiR 5
ﬂ%ﬁiélmm%ﬁ”:%ﬂlw,%u%;%ﬂﬂ3ﬁﬁﬁﬁu
S, 45 H) 109 TRERA @ .

HEAELAS, EASE _Fo 112 FAES ZF 113 AFHRE



WO 2022/252000 PCT/CN2021/097156

B B 114,

LR FEATEBEEXRLILY. FIEEEE 106 8944 445,
KA BT ERER (ALD) TEH, HReE B ETESBM 101
ol BAARIF 6B, BAATH R BLREGELE 106, FF
RBFERBRILH IR RS AE T, #8585 TP Miks A4
BB E N T A R, BIURRFNE, AT w4 109 494044
. TR 2B R 114 AR H 45, i TIFARAMRAR (CVD) =2
EABIFEMBELZE, B RTEARI LTI, Fpr
EeEE 114 RAALFAARTLR L LK.

K, BT RFEABRIZLZRAIAS (4= WCl;) F=2 SR EH
R, A EBEEE 106 ¥ EA XK F6948-242. RTERARIZY, A
AABFa RR L 6 R I3 By 460 3 KJE. Wk AL F AR T EH
mEBE 114 IR Y, &R%ELSBMHADARHGER, RA
AR ELIES BALFe R A, BB EIRT 400 KL, KT 400 3%
REMFEHT, BE2E 106 ¥ HEGKF048-24 LR AR A
1AL P 6 48- BAE BAET, 45- R4 B AERALF AR I E 444
FHIR GG s R 6 B3, i FHAEE EE 106 L @EAe A Kk B
AT AT R 109 2@ ag4oAtes A Rk A, Aob, Pk s —F
2R EESTHRES = 113 95 E, #tm, E8HFHAE
ZHe N3 HAAMABAR G, ks o 112 $RBESMAHBAH,
AR B PTR S =0 113 BuSA KU ETFTTHE LI ML
FoHa 112 &@, RS o 112 RATHAGHFRLLE, i
FEAES 0 112 A RE R E 114 A SURS4EE, FrakT
R EE 114 695 R, TEIRPT A ey F SR A et e

AT Rk LR PR, KA PR FFARGE M T T &
¥, KRR L BWAR I L ATEREERETY MR, ERZE
F—FuABRE —FRE, EFAR o ABRE ZFRE, AT
RE—FOEMHERMEAMY ERONERRESTHESE —F 4



WO 2022/252000 PCT/CN2021/097156

L
EMAETEE B ER MO ERRE, A% NG —F 8 EGHAERT
R ER DO F—F oA REEEE 59 R ES S
M E @ H IO e KRR R0 £ 7, A VB E Ly
F—JF 0 EACRBZ AT AT A 9 F L, SRR G T R RS
A 6 M fE

A RE G LA R 6. SFEFl AR REBEHRARHE, T
g 45 A B st AR B8R 64 B4R 52 36 A5 A 4w 69 BLER

B 6 £ 12 RALIN— K40 F 6§ F-FREAMGT T RS
ReqeErZ A,

HAER 6, AT,

REHB P, PTEATK CIELE 201, 12T ATR L)% 201 &g
AR My Feds T BT iR LR 201 B 64 BB AN B 202, B ik BRI E 202
AL F TR AR LE MR, B E TR AR TR A @ .

FIT R AMAR 45 ) 6L 3EAMAR B 203 FoAs T AT iR AMAR E 203 0] AF 4 )3
204,

BTiE AR & 203 694 L3685 . REHBIF, FTEMRE 203
& ATAE A 48,

P AR 45 M) 6 T s 5 ik L3 EPTR 2R 201 70 s AA AR
(B AATS ), FEPTIRAAMARN B R AT EME 204; FEPTIE R
201 R @ ARE R E 202, ik BRI & 202 55t P ik A
MR R T, 2 4kERPTAAAARL, fEPTE &R AFE 202 W7 AR
1 (B RATE ), TR WAE A TR AR E 203,

RGBT, HRITEUARE, AP R E 203 7T, &P
i WA B Ao R BT AR AR B 205, BTRARASR & 205 6444 €4
& K AR A

AEHBIF, PTEAELE AL Q315 T AT RMAR B 205 FopTik



WO 2022/252000 PCT/CN2021/097156

_8_
MR E 203 Z A 69 h HH B (B Rkird ),

AFARGIT, PTRATR 200 i Q3642 T AT R ARARLE A P AR
201 A &9 7R & 206.

IHAEE 7, BISPTEATR L REEE 207, R F—k#E
MR AR T AP R E E B 207 2 & RAE B B 208.

Frid488h & 208 A TRESRGH —FUENMAENEE 2 E
207 494 Kk &,

KEABIF, PTEE EE 207 15T ETEMB L4 202 TRE A @,
HARM, PTid B £ B 207 AL T AT EAAMARE 203 TRER A @ . PTEE 2 B
207 F T RIS B F @ PR B 203 W3k, AT 4EREPT S ey B4
69 BE & RS R

BTk B £ B 207 9T AL L3685, ITid 4 5 L3848, K E#kp)F,
BTk 4 B 4 45,

PFrid B EE20T R ILEAIFLEERRTERFLE,

KEHBF, FFEARTFEARIEHG I LR OTE: ARG
R EA, RARETCE A 400 HKAZE 500 HBIKE., A4
Fo AR RAY, FrikiaBM BT ERBRIE, 1AM FHE T AR
ME 203 A @ EARIFGGEAN, LA R TFHRY G A E G
ML, Pk B & & 207 69 R TAE R B T, B R B T PTiE AR
LM BB AR R, 2R RTRFEARLIY, AREER

-8

FridBEE20TNERE—BF, kB E ZE 207 9 3L
BET, RS —5 Tk E T RMRE LT,

Bk, TS —BFaEaET. AEwpP, FHEBEE
207 K At Fe B A BTG R, BRI AR E E 207 A
FIIANRET, FFEE—BFAHRET. B4, PTEEEE 207 9404



WO 2022/252000 PCT/CN2021/097156

o
HGEBT, ABTHEETIRMRGFE TG4, HB-2
AR T4L-RAL T A S ATA, AT A E 207 A& RA < AL
e AL RADM L6 5 — 0 BB, @ T48-24Ee9 54, 1%
A A R EAF B A,

Frik st & 208 W EH k& BB THhE BT, FiEE —BT
Fa ik o BB FHRE AL, BT AL I T Pk 5 —
s hbfe, TR % AL ARARRT PTiR B — b5 4 8 R 43T, 1R
BT B PR E 208 A @ ARATES — 8 B 66 RS
ik &,

R, FridsRe) & 208 69brat @354, ik — 8 T &85
RKEHGIP, PTiRsHE) & 208 49Tkt A4, PTEARE BT AHRB

T.
T.
Ff iR 5 80 B 208 49 i L8 3 F AARRAR LY Friffb g &,

AR LELH T LR OTE: R AR OIEN f SR A R, RAR
JESE B A 300 EE 400 K.

AR, AFEHRB P, PTEIEENE 208 WA 4E-A4E, TR
£ E 207 MEA A4, B T4h- AU BERIR T A dk a4t Ak, e
st FAEEEEE 207 KBRS —F 82, EATAHBE 208 2@
A RAGHHARAT RS

Prikiden 208 69 B ESE A 1 Ak E 10 k. EEEH RE
—F 0 B E AR AE B & 208 49 204k T F T fb-A %t BT A 48 Bh & 208
Q9IE AR, Pk Bh & 208 2 B2 s (BPART 1 49K ), W Ffik
B B 208 T HE A B MUK mAL R EVE R B PTiRARB) B 208 49 B
TR, BPRTF 10 K. —FH @, 7RG 42 R BT iR AT R AR @ 7 AR 69
F— B 210 AR 69 R\ R 5, BrnBRek. 5758\,
DRI B T LR,

HAERE 8, EFEAT KA AAB) B 208 2@ R F — NI E



WO 2022/252000 PCT/CN2021/097156

210,

Tk 56 — AR B 210 89 4R H AR ATAE, FTf AR A 36 Bb
. RALEE. REAALEE. BRELEE. B R LA R RUARSLAE T 89 —FF
R Z AP,

AZHABE, HRITEF— AR E 210 7], LA FTEATRF P i
8B 208 £ @R — R ARAF LB 209, EE S MR E—TF g,
BT ik 8 — ) 48420k B 209 JA TV st Fr ik 55 B B 208 49 %) 4215 .

HEAEZE 9, EFASE—ANE210 A RF 8 M 211, Frik
B NJEE 210 AR @5k FusH 211 A& FF.

AEHRBIF, PR R M 211 ¢ RIENFTEAT RN, BT
FI A R R & 206 & @

P ik - gE My 211 6975 AR ik L35 EPTR  — R E 210 2@
B G —BHAE (BFdRAFE ), kG —BBAERE LS
R — IR 210; TR —BHALE AL, 24RFTA S —NIR
B 210, Bk —z4kiE0E & 209, BEEARE 202, HBBRE LT
AR E 206 KE; EFTA SR —ANRE. BTk F —al 445k & 209 Fo
Frid BB AJR & 206 W =0 (B RAFd ), EPTiESE =5
0 R RARA B AR, RIS s 211,

Pk S 25 4 211 694k L 3s4E . AT HHME A AR, BA R
KPR At RGBT RMAER. R EIK,

HAERE 10, EFASE—ANRE 210 fmpid o) 211 &A@
R A B 213,

BTk 3 B 213 89 AN R ATAE, Prid SR A s ik
FE. RULEE. REAULEE. BEEALEE. B RALERFaRR R EALEE T 04 —F
REZ .

REHRGIF, BRITES A E 213 7], EEPTESE —NRE



WO 2022/252000 PCT/CN2021/097156

210 Aeprik w454 211 K@ R H 2418 151E & 212, R4 R
#oJrant, RS 545k B 212 B TRV st iR S a4k M 211
&9 2| 4R A% .

WHAEE 1, HARSE—F 0 214 o8 —Fa 215, R —Fu
214 45 F PR 5 AR B 213 A BT B — AR E 210 W, ELBTE 5 —
Jr o 214 Rk TSR B & 208, Frik s g0 21542 F AT H A
JRE 213 W, BP0 215 R ATiE a2 M 211 TRER R @,

PR —Fua 24 R ILEOIETRZIIRIYE,; lFESE _Fu
Q05 B9 R L 3T 24k T . FTE-TF iRk TEA A FH K
ARG a .,

AFHBIF, FTRS 0 215 HRF ik O35 EAHTRS A
B 213 k@ B AL, IRk S —BHALERE B3 pTik
S b M 211 L9 E ZARE 213; TR S —BHAE AR, 2
IRPTIR S AR 213, AR RE TR SR LM 211,

AREHRGIF, FTRE 0 214 89T R F ik QLIE LR E —
JRE213 A@ApridH =Fna 215 RBREZBHBLE, Frids = A
AL B R E b 3R Pk 4 B & 208 49 5 R & 213; VABTE S =
B WAL E HIBIE, R4RFTEH AR E 213 FaBTik & — AR E 210,
HB|REE TR E 208; W PTEMBIE 208 )5, ARATASE =
BHALE., KE®BIF, Frds—FFo 214 £FFESE —F o 215 BF
. EAMLEMAIP, SRR S —F 0 214 e Tk —HFa 215 49
PN &

EAXE 12, EFAE—Fu 214 AMRE —F 8 E 216, FEFF
RE v 215 A BRE ZFBE 217, RS —F8E 216 6444
FEFTIRSHEN B 208 R 09 A KRR B & T AT A% — 58 & 216 694 AHE
Pk B 2 B 207 Rdmey A Kig &,

Ik 5 —§ o 2 216 69 A E Pk 46 80 & 208 Rom ey £ Kik £ 5



WO 2022/252000 PCT/CN2021/097156

T
TRAS —F8E 216 A EPTAE £ E 207 R Eeg A Kk &, vL
BN F—FRE26 M AR —F 214 R ERER S — 58
B 217 AR S 9 1 215 Meg A Kk R a6 £ 5, Rmik v AT
HEEBN B 208 E6G % —TF 0 214 AABHZ AT R AT H A R, R
PG T s -k 2 M) g ML

Pk 8 —-5 9 & 216 Feffik & =3 9, & 217 694 603648,

Bk 8 — %o, 2 216 Aprik % =58 £ 217 9 R ik tLis: &
Frik 8 —F 1 214 Fafrik 8 = 1 215 RS aiHE (B ¥ k47
d), AFFEFE—IF 0 214 Fepfik § —FF 0 215 #3E %, P 1RILAT
g Fa A E A RE LTRSS AR E 213, FTRF—F8E 216
FaPid s — 98 & 217 AR —T L ¥, KA R —&EHE sy
A AT EIRAE = AR

Frik s —Sd E216 APk S 5w BT B R ILY 0% =
BERRBRLE, B, FEE—FLE 216 FATERF - F 0k
217 BRI EANFAANAARLE., AN FEMAR LT E LA
Wy e B E2%, Bt TRTFEARLIYE EAANE. KRN EF
&

P 8 i MR T 6 TE AR 38 R AR EFES 2L
Fe AR, R EZSEE A 300 KA ZE 400 IR

i bt EEPT RSB & 208 Rty A Kk R & T AL
Fh M2 RmegAKiRE, B TFHARE I 214 895 E& TFT
RE I 2S5 HIRE, BRYFHRAMESE —FF 0 214 5 KHOLH,
Bk % —JF 0 215 #3h#H 5, sE— R irg ik 8 —JF o 215 M &
B oFRENMRSREA R, AETEEZIAESE—F 0 214 L7,
SHE 0 204 RATH A G, KEHEB T, FTABE 208 B
HAD- AL, -G HEAT RS REES, BT H—F%
BT AT AZ R 55 BARAL SR GG BT 18], R AT T AE4R BY & 208 R & T AR
B A KRR R, S EE S —F 0 214 HegAE Kk



WO 2022/252000 PCT/CN2021/097156

EGHTAEPEFE I v 215 RegE Rk F, NmA Yy T HTEF—F o
214 AR Z AR AT H N G T, RIS T AL Sk M 4
AL

AR 6, AR B — AR B AR A iR T kBT R 6 F AR
M, WWHRELAFE 12, @ik AR AL THSFFEATR LGRS E
207; ALFATAE E2 B 207 k@ e9R8h B 208; A% T AT AT &R AP iK
B 208 K@ F— AR E 210; A2 TFRFRAE—ARE 210 A eg%
W2 211, BFRS —AVRE 210 MA@ 5 ATAS 944 211 TRA
&5 AR TFAEFTRE —AE 210 Fa ik S 24 211 £ @695 =
IR 2135 AL TF BT S A E 213 FeBiik & — A& 210 Req 5%
—F v 214 (4B 11 Frr ), APk —HFa 214 FREE ke &
208, 4L FHrEH ANRE 213 WegsE =1 215 (B 11 B+ ),
HArA S —Fr 215 BEHPEFOLEM 211 MEREA®E; 2T ArLE
—F 0 214 WEHF—F 8 E 216, S FHRESE —Fo 215 AesE =%
W & 217,

B iR AT R L A5 ER 201, A5 F AT 2k 201 b a9 AR 45 My Fuds T
PRk Uk 201 Eag B AR E 211 (4B 11 FF ), Bk BRASR &
211 B4z F AT R AR A BE, ELAK TR MR R &, FT
HEEE 2072 TATEAMAR LN TR A @,

BT iR AT J& AL QL 354 T P R AAR 45 49 B0 AT R, 7 69 R 0 & 206; PT
i F 0 25 M) 211 49 JREVRAPTIEAT R A, BAL T AT R R & 206 & @ .

BTk B £ B 207 9T AL L3645, ITid 4 5 6L384h . K E#kp)F,
Frik B £ B 207 4144 45,

RARARL PR E A B, (2 RKEZ R FAEFRE T b, 4T RARIEAR
AR, ERBE KL AL BN, B TS EHE55K, B
S AR BR B BR A TG ) B B AR R B R BT IR 6T B A



WO 2022/252000 PCT/CN2021/097156

R A & R
I —FE SR, AREET, Gl

A&

Ao TPk At R L6 B 2 &,
1o F ATk B 2 &R @ 640 8 B,
A5 F B iR AT & A BT R 58 B B R 8 69 5 — AR B

(o F IR — AR B 0§02k, FTEE— AR AT RS S 5
W, 4 M TR R & 7T

1o F PR F— NI BEAPT R G MR @S AR,

i F ATk F AR EF T — AR BN E—TFra, BTAS
—F o RERTEMEE, L THEE A RMENGE oA
PRk =1 0 B 5E sk AT iR § R & M TR A | ;

EFHRE—FaRE—Fa 8, GFHEFE - Fanus=
LR Y-

BRI R 1 RGN, LHELET, PTRERATREIEL
o ASTF T IE EUR A MR 4 A A T BT R B 8 B B AR E
P i B B AR B A% T B R ARAR 45 B, BB E o B A A AR 2%
MTRER R, PTEE 2 BAL T ATk R4 TR A & .

AR B R 2 PR ARG, HAFIEA T, PTEATRIL E3F
A5 T BT R AMAR 45 A 9 AT R R 69 R R B, BT iR -§ W 45 M) 69 R SRR
ANFTiEAT R A, HAS TR RR E £,

AR B R 1 PR AF RGN, B4R A T, PR EE B
a5,

L ARG AT T A, RAFAEE T, @i

(\®]

W

~

W



WO 2022/252000 PCT/CN2021/097156

AT

FE ;P RAY R L R BEE;
KR R BB IR EERET R &,
JE B iR AT J& A B iR AR B B R B R — AT R

FEFFRF—NRENTRF 0, TR AR ETIHASS
P -3 & 25 A TROR & 5

PR T — AR EA B A R g A R @ R AR

HRE—F A _Fa, rEE—F ol TrAsE N K EMm
BT —N R ERNLE —Fa RELrdss) B, MES —_Fo
A5 F TR S Z A EN BPTE S —JF o R E RS 4 TR
A @,

EFEE—FOABRE—F0 8, EHES -FoABRS
S0, RS —$a RO E A ER @A RKEES
FHE G — S B R E SRR @ KR

6. B A|BRK 5 TR FFIRGEMGT R F ik, LHIELET, TR
BB GR35

7. Je R R 6 ik ey FRE MG R ik, AHEET, ik
W BRI QN F AAARLIY; R E AR iR T
LRI LM OTE: REAIROLIES ANSETREA, RARETL
B 25 300 ;KL £ 400 KL

8. BAIZR 5 FTARMFFIRGEMGT ik, EREET, PTR
APR LIS R AL T AT R AR b 6 AR 45 My Aot T BT 2R B 68
BN R R, Bk R BN EEAL T B AR 25 A A, ELRSE
BT AR M TR R d; PTiR R 2 B T AT R LE A TR B0 R
.



WO 2022/252000 PCT/CN2021/097156

9. 4o Al BRK 8 FTk ey FFIRGEMGT R F ik, LHIELET, PTE
Y AL L FEAL T PT iR AR 45 M) B AT JR A 89 R R & PRk 445
MG JEEENFTEAT R A, BAZ T AT R R ER®.

10.JmAx F| 2K 5 Frik oy ¥ - FARGE M oy ik, HAFEET, Frid
BEENEASE BT, MABLZENMHOELEST, FTL
BT AR LR B TR MRE —LFHE, P BN H
KA EETRE BT, TS B THITELEB THR
B AL, PR 5 A AR AR T AT IR B — A hk gt

11 4o A 2R 10 PRk eg ARG M eg T iy ik, EAFiEfE T, ik
F—BTOHEABT, MAF B TAHART.

1240 B AR 5 PRkegFFIRGMGT ik, BAMEET, Pk
&g,

13 4o A Z K 12 Frik e F ARG MG T 7 %, E4FEET, ik
BEERNERIL QIFELFERRTERALL,

14 4o B A Z K 13 Frik ¢ F FARGEM T 7 %, E4FEET, ik
BT EARBRILH IEAKOIE: B AIKOFEIASFAA,
B % E 50 B A 400 3K EE 500 3K L,

150 A1 2R 5 PRk eg ¥R M ik, AT, Frid
FoFREREE ZFR RN R ILE QiEH LB HIAR T

A
CO

16.4mA A2 K 15 PTik 6 ARG M e i 7 ik, E4FIEE T, Arid
B BERAR I LR O BN AR EFES A F
A4, BREBETEA 300 ZEEE 400 EKE.

17 3o BAN R 15 Tk 6y FFAREA T R T ik, HATIEET, ATk
F—fb BRSSO RN R KO EFFES—Fa
Aaprik = 9 WILRF AR E, ARPTRE —TF 2 fepik %
SR O FIEATIA S SR B RE MRS AR



WO 2022/252000 PCT/CN2021/097156
E.

18.4mA A2 K 15 FTik o - FAR M e i 7 ik, E4FIEE T, Arik
FuMAEET A EABNARRES TERAEAFEEMEK
# 6G A& Kk &,

19 4 A A B K 5 Tk ey ARG M o7 ik, BT, ik
H—Fw ERpTid 5 W B 454,

204 AN B R 5 Tk e F ARG MG F ik, PTikshBh B6 B
LB 1R E 10 4AK.

21 A AN B K 5 Tk ey F ARG M 7 ik, B4FIEET, ik
F O MM A L IEE.



WO 2022/252000

101

102

104—

PCT/CN2021/097156

—1/7—

103

105

100

102

107

A2

10
101

102

104—

106
103

109

100

A3



WO 2022/252000 PCT/CN2021/097156

—2/7—

111
110

106

103

109

100

A 4

111
110

106
103

105

100

A s



WO 2022/252000 PCT/CN2021/097156

203
204

205 202

201

A6



WO 2022/252000

208

203

205

—4/7—

5 o
2ese
S

5 o
e
355

5 o
S
alel

o
%
S

S
5005

S
ety
atels!

L
L
L

PCT/CN2021/097156

207

204

202

—201

A" 7



WO 2022/252000 PCT/CN2021/097156

—5/7—

A9



WO 2022/252000 PCT/CN2021/097156

—6/7T—

A 10

214
208

209

203

205

A 11



WO 2022/252000 PCT/CN2021/097156

—7/7—

A 12



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2021/097156

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 27/088(2006.01)i; HO1L 21/768(2006.01)i; HO1L 21/336(2006.01)i

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

B. FIELDS SEARCHED

HO1L

Minimum documentation searched (classification system followed by classification symbols)

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

VEN:; CNABS; CNTXT; USTXT; EPTXT; WOTXT; CNKI

WF6, rate, plug, cover layer

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

B, BRE, MR, R4, B-a%, KR, ES
FEUTRR, FLIE, R JE, B, SSHEALES, 15 7E, Tungsten, chemical vapor deposition, CVD, atomic layer deposition, ALD, WCI3,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A
March 2021 (2021-03-30)

CN 112582407 A (TAIWAN SEMICONDUCTOR MANUFACTURING CO., L'TD.) 30

description, paragraphs [0018]-[0058], and figures 1-18

1-21

entire document

CN 104143515 A (SEMICONDUCTOR MANUFACTURING INTERNATIONAL
(SHANGHAI) CORP.) 12 November 2014 (2014-11-

1-21
12)

entire document

CN 111106158 A (SEMICONDUCTOR MANUFACTURING INTERNATIONAL
(SHANGHAI) CORPORATION et al.) 05 May 2020 (2020-05-05)

1-21

entire document

CN 105870050 A (SEMICONDUCTOR MANUFACTURING INTERNATIONAL
(SHANGHAI) CORP.) 17 August 2016 (2016-08-17)

1-21

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

See patent family annex.

Special categories of cited documents:

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

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

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

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

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

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

D&

wyr

g

Date of the actual completion of the international search

10 January 2022

Date of mailing of the international search report

27 January 2022

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

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

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2021/097156

. Patf‘/nt document Publication date Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 112582407 A 30 March 2021 us 2021098366 Al 01 April 2021
KR 20210038824 A 08 April 2021
™ 202115794 A 16 April 2021
DE 102020110480 A1l 01 April 2021

CN 104143515 A 12 November 2014 CN 104143515 B 01 December 2017

CN 111106158 A 05 May 2020 None

CN 105870050 A 17 August 2016 CN 105870050 B 26 April 2019

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



EFrRRRE Il P iR 5
PCT/CN2021/097156

A ESIRbaES
HO1L 27/088(2006.01)i; HO1L 21/768(2006.01)i; HO1L 21/336(2006.01)i

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

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

VEN CNABS; CNTXT; USTXT; EPTXT; WOTXT; CNKI: <p/@ilt, B2, #BE, 488, 528, FHFEIH, 3
L FLIR, W, HE, ANHEALE, $EZE, Tungsten, chemical vapor deposition, CVD, atomic layer deposi—
tlon, ALD, WC13, WF6, rate, plug, cover layer

C. MK
% A* SISO, MR, JSREARSCETE HH 2 AR 5k
A CN 112582407 A (MR ABRKHEERIMSGGRAT) 202143 H30H (2021 - 03 - 30) 1-21
BEEH5510018]1-[0058] %, BE1-18
A CN 104143515 A (B EFRERBEFIE LA RAT) 20145E11H12H (2014 - 11 - 1-21
12)
e
A CN 111106158 A (FpE FreE g DA AR 2 202045 H5H (2020 - 1-21
05 - 05)
e
A CN 105870050 A (B FreEr L BHiE LiEE R AR 20164E8H17H (2016 - 08 - 1-21
17)
e
[Nacssepprecms: b . TR R
x5 FISCHER R, w7 AEHTE E BRI B 25 A, 5 R ARAL, (H % T R
“A7 UL IR T I SR — B A F St R 16 B8 B RO 7E e SCE
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
~ B “Y’#Uﬁ%miﬁ 3% R — R R A ST S I
E%E?ﬁ%%mﬁ%l LR i ERSCtE Cn B ik Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20224E1 H10H 202241 H27H
TSA/ CNF 42 F% FITHE 25 b b SZRUE R
o [ 2R 50 R AR (TSA/CN) Bk
o [ 5 i X 0 IR LI EE6S 100088
£E5S (86-10)62019451 15518 (86-512) 88995753

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



Bl H S
XTREERNESR PCT/CN2021/097156
Wit 4 8 0 B RS el Gl el
CN 112582407 A 202143 H30H us 2021098366 Al 2021F4H1H
KR 20210038824 A 20214 H8H
W 202115794 A 2021F4H16H
DE 102020110480 Al 2021F4H1H
CN 104143515 A 2014F11 H12H CN 104143515 B 2017123 1H
CN 111106158 A 202045 A5H T
CN 105870050 A 2016F8 H17H CN 105870050 B 2019F4 H26H

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 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	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

