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S201  Provide a semiconductor substrate on which a first mask layer having a preset pattern is
formed

Form a second mask layer having a first mask pattern on the surface of the first mask
layer, the first mask pattern comprising a plurality of first sub patterns arranged in sequence
In the second mask layer, form, by means of self-alignment, a second mask pattern by
means of the first mask pattern, the second mask pattern comprising the first sub patterns
in the first mask pattern and second sub patterns corresponding to the first sub patterns
Etch the first mask layer on the basis of the first sub patterns and the second sub patterns
in the second mask pattern to convert the preset pattern into an active region pattern
Define an active region in the semiconductor substrate on the basis of the active region
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(57) Abstract: Embodiments of the present application provide a method for forming a semiconductor structure and a semiconductor
structure. The method for forming the semiconductor structure comprises: providing a semiconductor substrate on which a first mask
layer having a preset pattern is formed; forming a second mask layer having a first mask pattern on the surface of the first mask layer,
the first mask pattern comprising a plurality of first sub patterns arranged in sequence; in the second mask layer, forming, by means
of self-alignment, a second mask pattern by means of the first mask pattern, the second mask pattern comprising the first sub patterns
in the first mask pattern and second sub patterns corresponding to the first sub patterns; etching the first mask layer on the basis of the
first sub patterns and the second sub patterns in the second mask pattern to convert the preset pattern into an active region pattern; and
defining an active region in the semiconductor substrate on the basis of the active region pattern.

(57 FE: A I LB IR — P ARG I TE T R S ARG, o, Prid s SRS 10 0T
FEEdE B SUTIR, FRERRR DB AE B ERNE - EEZ;, A% - mER N R R
AEAH -BEERNS RBER, F - REHREEZ MK — 7 RE; £ iR+, 8
M -mERE, ANAERRS —BERE, FogBERRAE - RERRPOE - THEMEE
CTEENNRS ZTREE ETH CRERRPNE - TRENS ZTEE, W R AT
T, DIETB E RO EIRK AR, ETEEXESR, SR mde CaEX

[ L& 5]



WO 2022/241997 AT {0000 0000 AP0

CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HIN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
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
—  BIEE R R (FAF21506)) .



10

15

20

25

30

WO 2022/241997 PCT/CN2021/120290

F ST B AL SR

A8 K P IR 4G KX 5| A
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EFEE B Ay, @RS —BERE, AENRE HBERE, L+, B
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Ay, BA S RS d2 EREER, ARNBHEEREY G mbEREEE
LA —FRBE. £F, TRE _RT5EE R+ AR —%F LR, A
ik —RFTEZV N FHEE—R+ag—F.
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JEE B 4B h AT A R R £,
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TER, wh le i, BERE BB EERIEPTEAATR, EA4TE 100 PR T
HRE 103, AEHERF, AR T2BERARE 103 25, £ RRK 4 EGIILRA
SIO2 kA Ta i & 104, R A REK.

AR, MXBEARY, ERAF ZRESF —KE 240G 006 IR EHAT R IR0, &
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SHROA R R G R TR, I oh b4 &0 3 IR 4E Mo bk 48

A FAXBEAY G E LG LR R, K5 EZEFRE I FFIRE MG R
ERFFREM, KPR ES PAARA —NAE, Bid A ERRY RELHGH R
REE, RaEmAMARGA B R K &L RF A8 69 194

F ARG RGN, SOHRAORIBRLAEE, L, A EREREHZK
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HIS202. EFTERE BB EHEDHREA S —HBEEEGE KR E,

i¢,%i%*%ﬁ@%@%%%&mﬁ%%”*%@%o

FHS203. EFTAS R EY, BAE —HBRRE, g EBRE KB
EE

H¥, iR F BB E0HE: RS —HBEBEFHIESE —THERE K
F—FTHREMNEGHE _TFTHE.

FIS204. ATH A —HBEEFHHES —FTRERFESE —FTEE, A
RE—IEERTRE, ABFPTEATRBES AT RREAE.

HIS205. K THEARREEE, EREFFHRATRFELAREK.

BTRIFAZE 3aE3p PEFREMUHURIBFIHEMTER, AV IFE
Fo A A 4G G AR L5 M 0 TS R ik AT — W M m R L

b4, EAHEE 3afe3b, PATHIK S201. RAAF SRR, FriEFFAAa R L
A BA TR B £ F IR E.

B ik F S RAT R AT T oAk B 5k (Si). #4244 (SiGe). ALt (SiC). &
145 ( ALOs ). RAL4s (AIN). &A% (ZnO). BALE (Ga05) R45E4Z (LiAlO,)
F P WA E A, AP F B P oL SIATRA T A —IEET AR S A,
LI ER L CHAE, WmBAEE. RILEES., K¥IFEHEM T, 5TH—%EEWN
LR AT H R BEATIR

B Zeb Y, TR EFHRATREITASE —BBEEZNEEAGE &, PTARE
BERT ARG LT PAEA R AR IR 2 4k F SR AT &, FEPTE FFARAT R P 2L
b TR R R Z AT, S F-FARATRSATIRY .

B 3a H R E i RaGIREE G F FHRAT RS B EGEMTER, B3bAK
i LB IR F FRAT R A E — R BN A R B ~ER, £, B 3b
PO B h TR — W B A iR A RATRGRAE, B 3b YHERAE —BIE
B Fa Pk F FARAT R IE R, c-c b3 mEME, w0 3a e 3b i, PR FFARA
J& 200 B RAH —Ta s & 201, FRikRa®E & 201 X EH A § —#JEE 202, FTidHE
— IR & 202 1 S AN E-FATE % b AR S 2021 4L K.

B ik SR AT R T oA L35 4 T E @ TR A @ oA B T 5 IE @At 69 3 & 69 kA
fy; BRI R & A R R F G- ILT, X & AATRTR R @ AR AT 4 5 )
AFZFE. EARNERGORFEERT (BPATRITENFE) 7@ L, &R
(Blhoth st EH ) F—F @A —F @, Blde, TARLEANZMAAEL 2021 493
S\ H A FH—F &, TR E —F QFaprid 5§ =5 & = oA s E T iR F SR A R 69 F
WHE) ., A —FE. FAHE _FaRMEF=F5amMmEL. K¥FEEHNT,
EXFTRE—F @A X 4@, EXAEEZFTELG Y 56, EXHEE Z58
A ZHFE.

BTk, EAEE 3¢ F23e, PATFH I S202. AEFTiEH —IE B E G REAH
F—BEBENS _BEE, E—sFs T, TR S202 @i TR R
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JE—3 PP, RS R EOIEIRAMEGEIBIEE. LS E % &,
T A8 i 24 T IR AR
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Jo Bk o — 36 S R b AN BRI AR BT A AR A IR

P i AR 46 1R B =T VA £ 38 /R AR MR ( Spin-On Hard Mask, SOH), 4.3 VAR e AR
WL,

AP LA P, BTN B L5 TR 5 — I R A T A BB . R i SR P,
TR — R TR G PR M BE 397 A PTid AR 46 I &, PPk AR 46 B & A T3 AP iR
F IR LRI T, 5 B ELR AR,

TEIRARA P iR R M IR B 6 5 — 46 B R T, ARKILAR BT & FL3% B e T 3R 46 4%
R PTiE 5 4R & .

J—3 EepF, PRI ETAR SION B, FTR4% E TR SiI0, &, A®
TR T, RARATR LSRRI R R T N B TR A AT AR
( Chemical Vapor Deposition, CVD ). #3 A 48704 ( Physical Vapor Deposition, PVD ).
T Ei# ( Atomic Layer Deposition, ALD) Fe L EAET A& 6 AR LT,

B 3c AR RGP BEGTERF R EOEMTER, w8 3c T, &FF
R IR 202 R ETH R T % IR 2, Pk k2 QBRI R Y RIERE
B 2031, FH3%E 2032 Ae4t % E 2033,

KABEFERE —~BEBAENLE, EFAE —RBEEFTHRITES AL,

LY, TERAEA S —HBEEEGRE, EMEE —HRBEEY
HRATE 5 — R B &, ToAdidvd T HRF AR

TR %% E M R R AR IR .

KA ARE, EHFEEZKRET RIS —WEEBE,

ATFHE G — R EE IR %%, ARNEES IR ERH RATESE —
WA E,

B 3d ARV IFEAGREGES BB EFHERF BB EOEMNTER,
B 3e A A LR LS B EN R F —HIERE G RAE A2 @ hw
FH, AF, B3 FHALBARNE, B 3e PHERHBELX ccty2mB, wh
3d Fa 3e P, 2T EA & —I0E B £ 6 20 B 2 4k AT iR 26 %% & 2033, v I FT
R 5 2033 PR E — A E 30, KPIFEEs ¥, s —HRE % 30 e
EAE X fF@HINF AL Y SFT OIRAHINGE—TFTBE, FIEFE—FBET
VR —% 4830 301, P %43l 301 ST UL B AT R 445 B 2033, Frik &)4k3L 301 69 &
FRATT VLT PR 4% % 2033 449 R 31,

BTk, wAEE 3 E 3], PATHIR S203. AFESE BB EF, BLFAEF
—RBEHE, ArTAEURE HBREEE.

R EHeY, EREE ZHREY, BEMEF —RBEEE, A EHRE
—#BERE, TAREAT FRLYR:

WAL TR —HIRB K, HREA TR S EGE — A

AW RS P, PR B I ATR S — IR E, HAREA TR &A% — A,
FIEVL T R

FEFT A — 243U AR S — A, R E NPT R S — AR,

B ik 5 — AT A RATAT AT T AT iR 4 5 09 4 M FH 00 B & 2l ik 4 rhag
A, #Hlde, PR S —HET DR AR AR, PR IR 44 B GG 4 AT AR Bk L,

AwiE s P, TABERFERBRIEAERFAES —204R30F R4 % —HH,
R % N H—MFAE, LI, HRATE S —HFARG R AR T 2RI, E1ER
AFRARSATHEY —FF.

o 3f AR IHERGBEGH RS —MHENEATER, 0B 7, £
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Z14E50 301 A RACEEAT A, R — AR 302.

s Fap b, EMRITEF —MIAEZE, TR %S% BEAPTiE F —HHi
4 & ) AT F PR 4 32 (Chemical Mechanical Polishing, CMP), &4 —#f
AN RN B W -LGE SR S

T b TR BN B Y BT R e L, AT R R B TRE S E 0 — A,

B 3g AHARE I EHRA LG REF TR G AN E ARG EMNTER,
4ol 3g B, W& ZEFE, RATFEARER, AikERERSBENBEE, TR
A TR & A6 & —HFHE 3021,

W FURE — AR F — A S R R G e AR AR L B & 0 2 hkik
Frk, B, @it R kARG, TR IR RIS B G AR, R
— M AHAR AT R 4R

A A T, PR TR G T AR S — AR e F R — 3 e
W TR FOR GRS AR s B E 2 R M AR T RE T 75%, HATR TR & E S AT
R A4 B EZ R B AN T R E T 80%. doskik B, BLASARIES 4T AR 69 5 L4 4k
B ARET SLE A R B R TR T, SARIER AR AR B 7L g B 2.

IR B TR G — AR, AR AR RATE S BB E.

s Ee s b, Pkl i ATiR B TR 5 0§ — A, BT RATES
—#BERE, TAREAT TR R:

JEPT R B FX & 500 5 — AR 8 R @R AR S AR, T RS %A A AR

B ik 46 M A 5 B iR 455 B R AR ) 69 S8 B AR R, Bl de, BTiR 4845 AT vA
H SiOy. AF I EHEA T, TABLRFRERABRL LY RITALEAAL,

B 3h A A i KGR REGA ARG LM TER, B 3h AR, £R
oG BA BUE & A 69 5 — MR 3021 69 R @ R — SR 303, ABARFIANPTiA 4
YA AR i

D EE RIS BB TR G AL, AZERE LR E —HHAE A L,

B 3i K935 R R LEMFARRITR AR LR TER, wH 31 FF
T, W Z T, A% ATRAE 303 #ATARAL R, A 2 R E TR F — A 3021
B R E A Ik,

R EZs T, LT liEid CMP T8 i st i B, 452
BT EE — ARG A E T, AR T

A ILA 31, KPiFEER T, & A HARRG wASBT R %% AR 303 4
% f R R —E I 304",

St B 3 4 e A A AR A BT 3R 5 — AP A AL R BT AT 204k, A EPTE R HILE HE AL,

BT iR 3t PT84 M AT AR A BT 3R 6 — AP FHAR B BT #4720 4%, @48 SRR Tk alidxd
B ik 46 S A AR o B iR 5 — AR R i b AT 204k BT Tk 2R AR BB L T A Y
—FP S RALEL. WAL, ZAFRIAK. RAfRA.

AWIF LRGP, PFE-TEIIRBFERTARZF D FHRZ R K,

B 3j h AR KB R ARG 3T LG AR AR Fe 5 — AT AH AL B B SEAT R Ak AL 28 45 A
TEA, whB 3w, B Z 58, RATEAGEAR, AR L% 303 Fo
Brik % — A4 3021 BB ST 24R 428, MAZREE YRS TR, LT FERH
HEAR 8 09 A~ 48 O RHAE 18] 89 2T 3L 304" &% R 4 ] 3L 304",

WA RHIL, AFFRSLEY MRS - THRE,

AP EEG T, RS —FTRELELATR AR 204830, % =4
IR LA IR T R IRAL T AT 56 — L E P .
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B 3k H AW EZAGIRE G RER TR ARG S 2L s+ ER, 4o
B/ 3k B, BT BHILAZIRBE, 2I4Rprides% B 2033, EFFA%%E 2033
P G B 3L R8G5 204k 30 304, FFUk 4R R B 24k BT A 4 AR e BT AR — A
FHAE, S ATR S R ARILEA TR AR, 45k, BRI RATE S ZTHE, 4
s, BiEE—FEEAMAEHRT 5H —2 4k 305F 569 5% = 214230 304,

K RPTE 2 AR IL P G BT R F — AR, Rl BT R 2 4k 3L AR B iR B T FUAMY AR 64 BT 38
FomERE.

B 31 A AS LA 2 1EERZIRILF G FE — el TER, Wi
3P, RA-FEZIGIYE ERPTE S —5]4&30 301 a5 —AH, HabFH —aik
3L 301 Fa ik 5 = 20 4k 3L 304 #) A 44 5 612 B % 305,

BTk, WAEHE 3mAB 3n, PATHIK S204. £ -FAd & —HERE b e Pk
H—THEFRFEE _THE, SSHHES —BEERATR, BT TEE £
AHRREBE.

g p b, TRETFHES —BBEREFTOHES —~FTHRERTES T
W&, st —#E Bt iralik, AR ATFRBE RS ARRRBEE, BT
W IR

ATHEFs —wBEEYHHER —FTEHERAES ZTEE, sHATE S RS
ATz4R, ARNEIEFS —HBEEEFHES —FTEERFES —FEEHESZ AT
RIS E P,
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