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(57) Abstract: The embodiments of the present disclosure relate to the field of semiconductors. Provided are a manufacturing method
for a semiconductor structure, and semiconductor structures. A semiconductor structure comprises a window area, a transistor area and
a step area which are arranged in a first direction. The transistor area comprises a word line area, the word line area being directly
opposite to and connected to the window area and the step area. The manufacturing method comprises; providing a substrate, and
forming a plurality of active layers spaced apart on the substrate, each active layer in the transistor area comprising a plurality of active
structures, and a second direction being perpendicular to the first direction; forming pseudo word line structures in the word line area
and the step area, the pseudo word line structures coating the active layers in the same layer, forming a first isolation layer, the first
isolation layer comprising a main body part and a spacing part which are connected to each other, the main body part being located
in the window area, and the spacing part being located in the word line area and the step area, and being located between the adjacent
pseudo word line structures; removing the active layers located in the step area;, removing the pseudo word line structures; and forming
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adielectric layer and a word line in the step area and the word line area. The embodiments of the present disclosure may at least improve
the performance of a semiconductor structure.
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[0002] ANTF 5560 B T SRR, BARE B —fEFIREMHGHE T Exrs
KEEH,

HRHAL

[0003] #hAFAAA B A% 2% (Dynamic Random Access Memory, DRAM) & —#f -+
FHREME, TROERARIEZANNCEANEMETH S FRREL MG
#H A E 1 T2 0,

[0004] 3D #: % X DRAM & —#r &Kk L3 & y)%aaﬁ‘%éﬁ M), REAREES,
A AT KAz @ ARG R A . KT 3D & X DRAM &9 fEE A AR IT

KANE

[0005] AR FF 5K 5] 3R —FF F FARLE M GG 4] & T B Ao ¥ FIREH, 2V HF A TR
5 F ARG AE .

[0006] A& AT — R3], KAFREF —T BRE—FFFHREH, 1P,
FFHREMOLIE: TAFFREMOIFLS —FTEORRAFIGE X, kg K
EMK, MMEAMKRERAETER, MEFERX 5MEE 2 KA prik 6 W KEst B
i, AR TEOE: BELR, AEALKETRAiAEs K &R R K
ﬁ)ﬁ%%l‘fﬂl‘“’i&tﬁéﬁﬁiﬁié, Pk sh ik R &G Pr ik R B OIS AN E S = 7 & aEid
R REM, MAF_FTaOEATHAEAE T8 EAFERRAPTA “F/‘Eﬁ/ﬁx
EANhF R, ﬁfr:Jz’Hréi EMOBER — EITAEARRE; B Fd—Tadh &k, BT
E G — 5 # B I E 0 AR A R, PR AR FHTRE 0 K; FrE 3
W TFHAFARPTAEEGN R, HaTHARMAEDFAREHZ N, LReF
EMRMATARRE; EHRITAEBFREN; EMAE N KApTEF & KA M
BAea Gk, TERNREBEAR REM, MEAFERBENMAEANRE, LOFER—
BRI R LEM), PR F R T ARAR BT R ] [G30 2 1],

[0007] AR AT —LEZHH], KNI REB 5 —F @ L RE—FF FHREA
F: EFE—TEORAHFIGEF R, R ERXAEMKX, ﬁﬁ'kﬂa’fi‘g[:tﬂ}?{:‘—?—?%[i,
i FERREEMAEET D KA s W K E HA0dE, ik ¥ FIREH L0 3 BR,
Pk dh AR E R a9 prik R LB % &[5 w&tﬁé’aﬁa/‘%é, ﬁfr:;aaﬂi"é K69 TR A R
BOWENEGE T REM, MEAEF T OEALTHAEE—FT&; MR
B, BERAREMG AT, $5FK, h%ﬁfr R FERFTEE MK, LOE
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Bl— B RRE; F—TankE, TEE 125 & EMmEQ TR R 33,

Tt TR TAAFT R, MAERNRBRMETHHEFEARTAEESH K, H4z T4
ARPTIR F &R Z 1],

[0008] ANFFRABIREGBEARAGTEE T EAUTH &: BROER—EHREN
thF R M, hFREMPTER/GTAZE AN G SN RO F R EEGTNLE;

AAAY FREMZ ARG —TaBE, WE, FHRHFREN, HEF -8B E
N R F R BPH 88 ERBITEFEROGTIK, AMmBELR —FRREHT, &
FARF R R A BEGPIA, I, KRS R H R ERGE %ﬁm%mﬁ+%¢
M TR R R M%ﬁ%%%ﬁ+%¢ LM MRS . b, B O KT A K AR
hFEEMFE—TaBHENIEE 2, #mET I 24 &,

P B BB

[0009] b4t 691 B AL HF NGB B F A AL P 6 —3 5, TH T HELAATH
K, HERAP—LATHRBEANTHRE, TmH LM, TEHMEFHHE
mmmﬁﬁ%ﬁfﬂyﬁﬁ st F AR BEARAAR K3, ERAAE &R T
GIRTHRT, L5 AARAE X S B3R AF e ey i 18

[0010] B 17E T —HFFHREMGTER;

[0011] B 2-B 30 7l T —MHFFREMGHETEFE TR LG EHTER,
BARE & T X,

[0012] AF W 1, 29K, ALK 100 LHR S EHREH 2005, BF Lz
TARF A A AT R EF B — E 6 S AH R 200 9F XK 600; Adm, T
BB RAABAERE LR, A TTRA LB RGOLERB T, thde, £F {2 F
L1, BPA RLEH 200 490448, 54 600 092 F &), FHATRAANTALEL, 4
Fo42B L2, T LETEMAE, Ak, EFTEMAOFRO00 RS A LT, £
F =428 13, TFAME 610 691835, 6K BO 5F &K A0 895 2% 600 & 5 B
T, A ERFERE AO 6954 600 3l 4. sh, & UK BO &9 A R4 200 & A
THFL 6003 d, MALEEG. B, FFHREMGHEEARFRA,

[0013] KT 5% 30 15] 32 A8k — F - AR 25 M) 69 ) i 77 i3 %kf&@% 75 n%, €. 8 F
—BEARREGHFTAREN, FAEMARDFASHZ B FE—BR &, e, &%
hFEREMAERFERE, BROER —BEARENT R, B, hFERLEMT LB
R ERPAF R L IEG DL E, %”;%%ﬁ%ﬁ%&%ﬁ%,m%ﬂ@
FROT K, ANmB L ARANE REMZ A6 F R R EWF; W, F—2REAEH
RFRZIMCEHR, 2EF—NRERBBERT, TR LT ENFARALE LI,
WIS, EMEEA REMER, RBELESE AN FEFERENG TR R R, Lk
Wﬁk?&E%?&%AVE%%&%&ﬁ@ﬁ l% FFREM G RF AR
o HIN, BORTRERHB RN FRENFF —BBENI LG, #RETI
g,

[0014] T @K 440 B KANFo9&FapPH/TiEmey L, KR, KK EE
BHARART AR, EANTEFRHEP T, B TAHEEF ZAFEBRNF LB M
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RETHZHRK®T, 122, FPELH X RHE KM LT IAT &R 6GF AT
WAt 2, LT ARILRKNFFHRPI T ELRPOERTE,

[0015] 4o 2-F 30 Ar, AAF—REFRE—FFFREMGPET ., T2
AR, ATRTHAEAARFWHETEH FFHRERIET LG F%, B2 28
30 YA X GFIREMG B EHTER,

[0016] AE B2, B27HTRAHRGFFHREMGHAR, AT mEN, WHA
B Rad THFFREMFHIRSLEH., AL, TE2HANE, FFREHNANEA
F—T@ X, FIT @Y REZFTELSEFRI). F—TFaXFFE_TEY 55
Rl1x@FHL_(MEaEl, $=7 072255k 1 %48,

[0017] ¥ FHREMOIELEF —FE X RAHFIIGEFOR C. EEFRX A FRERKR
B, 3 FRKAOHEFERX AL, FEX Al 5F R CAHEHKX B Ext HAadE, &
—EHHF, SR BAESF KBl AH KX B2, $—K Bl 2 TFAK Al 4=
% — X B2 Z I,

[0018] VATF K25 &M B8 2t 4] i 75 & i 47 3 m L

[0019] W3 AW 289 ddl 7 LayddmE; B4 HKE 276 e-el 7@t f-
fl r@besdlmE; B5HE 276 ggl 7R LM3mE, 2580 3-85, R4
AR, AERK 1 EHBREEXBREGHRE 20 Fodmdt & 31, wHI, @ shE
AR T EHRARE 20 Fododt & 31, TP, HRE20 54K 1 GOHMARE, =
FIT VA KRR, B4R 31 B A T VA B4

[0020] LIk, T LAAER R & 20 69 & @ s Ak 47 & 30 THI, AHRE 20 694
@ IR AR BAEE AAE R AR B 300 B4 B 30 AR5 2B 4 2 ik AR P AR R R B 20 69
& @,

[0021] £F W 6B 8, W6 AE2 ATy ddl Ze Lyl mB, B7 AHE2FF
f-f1 Zaegdlam B, B8 AHE 2T ggl Ao Layd @B, AXF KRy, F 34K
UM eel TR LI BARAETR, TAFR 4, BRE_TaHE32, =02k
B 32 FHEARE 20 Adm4t B 31, BAkM, AF B 6-B 7, %135 E 3242 Ttk
FRAFRFORC, HHEBRER A G RE2 2FASAFREN2, AHLH
FOR Co A—REHMT, 2FEE, F_MBENLLETENEB AE =T
Y HEF &9 A8 3 A

[0022] FHIx, A RE 20 fedndt B 31 T BABALE, AEREFOR C AR
B 20 Fedmdt & 31, HEMARER AFRERRE B RAE, AER AGAERES
ZHE Y EAM, MR B AMNARRLEE—TE X Efh, AF R CAaKRER A
AP IRABRBGIF LA F 8B E 32, $ 1B E 32 9B TAEKY &
30 B9 AAR B, bhde B h R E,

[0023] WO ABE 2 69ddl 7@ Lasd @i, B 10 H B 2 B9 e-el 7 6 693
@A, B 1158250 FawamE, B 124582 5raeh g-gl 76 Lyl
B AEEO-B 12, HBARIFELEM4, TP, RATEARIEXGISH =
& & 32 Fedp o dmdt & 31, U S NAAE, EAET RBRRME AR LIESE
# 4,
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[0024] Rthe, £HE9, $HLEMIEIEFH—K Bl %K B2 9RA,
HOBARE20. ERHAANE, BERER KB HHEHURBIEF o,
H ik bt AR B — K Bl WAL M E BN, TAH R LESH 4 AR LIE
R, o, BBESEhAmdEE 3] M4, AL ELEMLITRYEASEHE B
WA R 20 A X IEAE A, BAH RE 20 A AR,

[0025] #&AFE 9, A—RFHPIT, LEEHITLETE K B2EZHF K
Bl 49—, H & BEHRE20. B, b LI a HARKREH, FRE20FE
KA 40 BB AR ARALE 31 a9 AP, ALK AN 4 R4S = K B2
897 R E 20 R AR

[0026] #k#&EAFE 9, A—LFHhEPIP, LEEMLITETFERE Al 55 —K Bl
R, HFEOBARE 20, B, F—K Bl 695 MA T A LAELEM 4, KAk
RE%—K Bl 9ARE 20 9EEMR. ARE 20 9FBARLFAAK, B RGN
sk 52 & h AT .

[0027] #£&45FE2 AR, IHLEMALLETEOR CALSFAR Al D
%, XHEMITFEE ZIHE 32, LA, LHLEMIBBETLHEORC
WA KA E . E—LRAFY, FOR CAAZMALEFAR Al ffk. HFOK
CHEFER Al BN ABTH R X EEMIGRRET: BEFEAX Al AGEF R
K C 69—, )&% R AT AIZM T FERE AL VAFS A& 8 a3 52,

[0028] A% 10, £ 5 —LFHhbIYP, XHEMILLETFARAIAFZFTEH Y
HEF AT M, L AELEA 4 OB A REMN 2. LR, LIELH 4 A FKRE
M, RBOEE-NHREM2, AREM2ES - FHY LFTLELEM4,
[0029] %4k, XEFLHEM 4 ETUEFHE B A3 ZHFEK Al 69—M, AR
FoMfaR A4 ZHFERRE AL 69—, AmstF—lREEK A3 fo % ZMEK A4 6
B REEM 2 #AT X

[0030] £F M 12, LHELM4ELETENRE B AES =76 Y HF A FmM. £
AN, WAHLEEMIRTELEREBOTEF OGN, LEEM4L 56
MrE B A&HRE 20 (sEBA K, NWEMKE BWIEFoMK, RSRTELEH
8] B3R 52,

[0031] B 13 AW 2 Armayd-dl A& Lagd @B, B 14 B 2 FrRe) eel TEHY
@B, B15AHE 2R FandmE, B 16 AR 2 Rt ggl E Ly
H@E; AFE 13-B 16, BHRAIEEM 4G, E%BEE 3 % 128 & 32, &
— R RFEB P, TR R AR T A AR E 31 A — R EHEBDF, LT 4R
Bl K35 % R A FR4mdt & 31, tbdo, TAR AR 6 MK B Ao & K Al f9484% & 31,
AR B mdt & 31 BB &M T TR P LR,

[0032] #4:AFE 13- 16, HAMAE33, BAL B EEARE 20, 5 L#E
M ARBR, MAEBIRATEOR C. FPHBAE33 EHET RAMILE 31 4
HolaBERGENEE, SAFEAEMEBAE K CAHEARLE 33,
T, HAE 33 M T BRI E 30, H 188 E 32 MR, il
A,
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[0033] A% B 1748 18, 5% ETFEAEX AL 6N EBAE 0 K C 693 L E 33,
M 58 R R & 200

[0034] Z, ATFHE3-B 18, TUAMKER ARSHE B K1 LHBKZE
WX B 69 A BRZE20, MAEEFRAGARE2 OLIESNES —TH Y EAMPHR
M 2. LR RN TR, KAFREFRRT I, i, EH R LI
4, TAREGRFEARAL.EMEB.Er XK C AME _fBH E 32 2484 & 31,
Mm% & TR B0 A R E 20 & T HAKBRAGmAEE 31 A EMk, B
R F B R & 33,

[0035] B 19 AW 2 frray d-dl Ze beyd @B, W20 5B 276 eel HEHY
#@mB, £2EE 19-B 20, AFEAX Al FENRE BHBRENMIFERLEMG, HFAK
LM 6 8B — AR RE 200

[0036] THIH, BERFTERMRIEAER RE 20 6% @ IR AMEEAE A F K&
LM 60 BRTERMRILHMRALR TR XN —E—ENHEAERREN 2 £8,
BERFTERBRAEF, T—BERTEOGLFRERZAAESZ AT — A4 XTI, B,
BRI —H, BEELH, AamAA TFTHRENFEREN 6 OHK. HFEREM 6
P A % A BB A G S M N R & 61 foF & 62 T A S A2 E, A, &7
A EGEH RO FR 62 895, £5 —RFHPIF, LT URARFA MR
LR F &M 6.

[0037] &AM R, HTFARAI N —MNEAFTOERC, R CHATHEAL
TEo, PHEmEATFEAR Al FEMK B @HhFEEH 6 R AR, HRES
R AARAET B2 A @e AR Emst—8, i, 5K BaHME L&
KO ITZE, Kbt Bk R g AReg it 4L,

[(0038] B 21 AW 2wty ddl Ze by d @B, W22 HEB 2T eel M
HwmE, 258 21-B8 22, BRE—IBHBES, F—1aHE 5 QIE4:E00 24351
Ao (53 52, FARIESIATEIRC; MBI NRLETFER Al FEMKX B,
{2 FARARDh F 2460 6 Z W], AW, KARGBAIEH R F—Tah & 5 Uk
ABEHBRE LT EFR 62 ZAMEHLEM,

[0039] {AfFEZEMA, EMRIS51 B AES L LR HFEREN 6 49342 b 3t 1 a3
52 ARE X IEAER, AmiRG G 52 69 F B, o, F—1aBE S EANBEN
ACF & 62 BT, REBIEHRI TR 62 69 KA R T,

[0040] F=HIH, BARFEAMRIEALAFTOR C. FEARKX Al #5UK B it AN
BOUERAG BB ESRBRTEARIERYRSEF—2HES WA E R AN —K,
MimA A TREGEHXR, LRBEES ST &R 62 . &7 —%EHEp
bR GBI FE AR T EHBR S —EH E 5.

[0041] ZA—F#PIP, £2F—FE X L, FoR CHETAATHF K B2 9%
Bo. BE2HAGR, F_K B2 ABSRAGHFEREM 6 F—K Bl 49K K EZ 20
EAEPREERTIEGEOGER; FoXK CAURNFAREM 6 F—TEHES
AP RIFERKIZEOMER, Rz, 0 R CELFEREM IR S B
o, ARZFFHREHGETHAIAER, LEMSERODE, TREYEHE LT O X
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CEF—7w X LEE, Am3Eak TR 51 B3I 52 69 LIEMER .

[0042] KRG TZF OB RAR T ARG TRIE, AnRAFE—TAHE S5 9F
B, BAAMAKFREN 6 M FAEATRRER, A EF—25HE 6 1
W, FR&EEF-BHESGBBE.

[0043] B 23 AE 2 Fr7éy ddl 7 LegdmE, £2FE 23, EkETH K B2
B9 A K& 20, MR 52 fefh FREM 6, UEBETHF—K Bl 89FH KR E 200
[0044] FHI, XA FE24AER S K B2 A6 LikZH, F K B2 A& L
RLEEMMERE, RUBABEEEGRE—RK Bl A RE 20 hFEREMH 6, UAE
BHRTEROQREBRANIEE D, B, LA BANKA LA ARG ELE K
B2#NF—K Bl AFAK Al, ARSHBENEFXE, FRIEF—TaBES5F
FE 2R E.

[0045] Z—F#PlIP, 2% —F @ X L, F—EBIWREAEAKRTHF-_KB2#MRT
B. TZ2RALET, B8AF—KBl ABANTE Q2 ATHFERX Al 9F % 62
g, AW, F—RX Bl EREHEZANAEN, mF KB ANTE 22 EN
mEMray iRk Ak, ARIES — K Bl 2F LB EME R, ST AW RS KF—
KBlAFHF—7@ X Loy T AE.

[0046] # %A XKW 23, A% T%—K Bl 8 RE 2, AEHEHFERLEMN 6,
[0047] B, KRR ENEAERARE 20 HTEN K B &K RE 20 ¥k
B, AARFEAFBFR 62 MM, H, ¥ LlE LA R E 20 697 € Lt
FRGEM G, WIS, FRE 20 E%E, TUEHBEXORGHFEREMN 6,
AR TG4 R h FREM 6, Wi, FRE20MERE, TEEHREB 5F&K
Al X RAEH R —ANE KRG, UBETELEANRKRIGFR 62 09T BiE,
[0048] Zt, A THE 22-B 23 it mAT R, TUAEBRETEMNEX B 69A R E
200 AR FGEARE0RBRS TEAE, FHRV ARG, LEFTEATH®
WH, R —REAEFF, LTURHERNREBRISAF KBl A% K B2, ™
AERA—HEIZITHRBESHE B A RE 20 L%

[0049] B 24 AW 2 Ay d-dl Ze bayd @B, W25 HE 2 5 eel 7L
e mE, £2E5E 24825 ERMEGHFEREMNG6 FERF —K Bl FFAK
Al 9t FREM 6, AENAHREM 2.

[0050] =1, K BB EZ IR A LR F RN 6. EERHFEEH 6 TP,
HFREMO6FF —TaBH E S5 GRFL 1L KT 2:1. BPE K62 F 21k it 9 4Rir
AEGhFREN 6 R, FRATE—TaHE S5 O81B5, AmfRirE—BHE S
lfad R, HBLHABEHRTR 62 T,

[0051] Z b, AFHE 22 Ao 24-B 25 Fr w9 A F 3R, T h FREH 6 2%,
TREHAGR, PERERHFELEH 6 RBRGIEHE, LAV EGH, L
R A THIERT, A5 —RREH T, TUAEERA 8T 25 REHFRLE
M6 £k

[0052] B 26 HE 2 7ty d-dl T Legal @B, £%E 26, £E6HK B AF &
K Al FHRARE 61, NRZE 61 BEAREM 2, wHIH, @il RERKALERTZE
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BHREM2 92T E K ANEAEAANRE 61,

[0053] #Z&AFE 26, AASE 61 & —[a%H E S &M RF A E 621,
T M, BT R F BRI EEANTE 61 89 £ &R R R RS EUEN
FEMILE 621, FERUEILE 621 BB BLBEEU RN FRBRLE 622 5F 2%
ES RAERTV#, AmRIEFERALE 622 LA BAKG € 1,

[0054] A B 27-8 28, B27 B2~ ddl 7@ LedddmE, B 28 HE 2 &
6 e-el ey m B, AL TARARM [E30 52 Z M 69 F R A& 622, FRBAE
622 L & £ FARMILE 621, FERMILE 621 Ao FERE A E 622 MR F 4 62,
[0055] =Bl /& [a30 52 Z M SUARAR S R FIRe e BIEAFREALE 622,
1R TR 69 2 5 A T IR F TR Med h4e, TH A TH44ER 1R, ARmiR&F
FARE M B ITRE,

[0056] & ZHEAGR, T AHBRFTR Q2 ZAMLEHRT A TE BT X 62 4
$—Ta®B B 5, LM 52 524K 51 ik, AmBEEBHHNEFToK CHaFAK
Al 89—, #mTAHL LT EFE 62 RELE,

[0057] $bsh, F—Ta®E 5 TAEABRT & 62 69T, dedb, T LA EZEKF K
62 G BLARNF ], VAR AT F 4R 62 B A HARAR ] B3R 52 Z A 6 A R, A% Bl — &
AR R LEA) 2 Z ] BY F 4% 62 K A BT 6y Bl A,

[0058] #oh, BFERTEMRX B A RE 20, AWM AEEHEKE B AFAK Al Z
RMBRTEKGTFO, ZFORSERERRE BHTR R 5F4KK Al 954K 62
FERRE AR, ATk K A BT AY B A,

[0059] £, ATH 26-B 28 Frey F 3k, TUESHE B FFEEK Al H AR
6l AT 62, NEG6l BEAREM?2;, FR2HEENNE 61, LALER—
EOGH REEM 2, F& 62 LA T ABARN [FER 52 Z ],

[0060] A% E 29, B 29 AW 2 Fi ddl 7 a3 @mE, sX6M KX B 347 BH
W, UHBRENEY:; 6MOEFR 62 UALETHALTAMGE —aHE 5;
AFEE Al BOEHME B T@mLE, 6M8FHERAEIK. B, 6HEBANES
Ty 5 AL 63 RABLE, EFEEA 63K F K 62 7,

[0061] THIH, ZikEMKE B WS> FER 2 A2 HF—TaHES5 6K BH4E&
HFR2AF—TaHESHREN.

[0062] A£F W 30, RS ANEIEM 63, EHEB EEHh—— R, HFELTF
%62 Loy FE—TaB RS, iEEdEd 63 55K 624,

[0063] Ak iE4E4r 63 7T, LT AL SN LB R E L E, 214008 £ 2 A i L,
FBILF AR, B, BARKRFLSAMENERAE 63,

[0064] HE B 2, AFEENR, MAEFRK ALOHBEARK A2, M@K A3 4
FoMERE Adfre ZRR AS; &K A2, F—HBER A3, FEAK AL, F_RBK
A3 Fe B X A5 A F =T 6 Y RRHEF .

[0065] #li& 7k T AeLE: AEAR A2 BRZ AR T, BAAES =78 Z £
AP, FEZHIMZEETERKLI A0 CRAEHREH2 L EE, BN, ARE
M2OBEAE ZTE YIRAHEFGE - RRBERX, AR F RERX, EPE&7

7



10

15

20

25

30

35

WO 2024/007367 PCT/CN2022/106600

5% — Rk REAE,
[m%]%kf& AR ARAERASHREANEE (BFPATE), 5549

M2 Bk, AR, REEARLEM2GE RIBHEME,
[mm]t%, F—MERid —RBRABRARELE3, AL OEARSE
2. F—IERGBALEIBZTATIEHILRT AFHK62. H_MBERXELE 33
FT)?H%F%%—'??% 62 For ¥, K o
[0068] %L, AATFRMPIALERAREMN2HEBT RhFEREH6; % —la
BESE, BERHFERENG6, AMEFHBRFERQ2OGET; AF—TaBE5A
BAFEMBTHRFE 62, A TILELE —EFX 62 KAMF, R ETEF
%62 AETHENPM, Wb, BT ERTENRK BOARE 20, FEAK Al =60
K B ZFLAGTFa8E K, K T LT & 62 £ AN KRG AL K A w77 64 9]
Mo ok, AAITRSFFREMGMERE,
[0069] AT SR Ha )L #2485 — A F FARZEHM), S ¥ FAREE M T DUR A AT 3K 52 3615 42
g H) i ok AT R, AT FARLE M A9 3F a0 B BT A A AT i SR A5 Jixktfr\
s
[0070] ¥ FHREMOIELF —FE X RAHFIIGOEFOR C. EEFRX A FERKR
B, mARER AQLEFAR AL FARAl 5F0 R CAEMEKX B Ext L4, F
FRGEM &%
[0071] A& 1, AR EFR ALK 1 ELAH % ENE 1&%6’375//?% 20, apikE l: A
BHRE2 QEENMNEF @ Y MG HREM 2, F_F@wY 2ATH
B X; AMRE6L, BERRGEM2GLE; ’%?&&,&%?&EAL&@%E
B, HA&ER —EHRE2; F—TaBES5, F—BHES5 CEMEN ARSI
Ao (53 52, FARIESIATEIRC; MBI NRLETFER Al FEMKX B,
{2 FARAR F £ 62 Z 1],
[0072] & Bl e92, FARI S5 et a3 52 28 LA, KRR FT H—
M@ E S eFEE, wit, i%%SlWW%ﬁﬂﬁk,M%ﬁ”'fﬁZi%ﬁ
TEANAAHAGRR, RBBLFRQALZHENEBWMNEHAALE, A,
F F R GG RE T AR
[0073] AABLHAFGREF, 2F RiE “—REHHB]”, “TH FHRETHLELS
%R R R A ARG AR, M. MR FHEEETRAATHE ) —A 5%
P R TH P ARG, A LR R4 T F M AR T LA AT 6 & A8 B 69 5
Bl R Tl W, FEGEARMEIE, EH, MHIEZHETUAEE-AREAE
PR TP AL EG T XSS, I, ETRMEFHGHFILT, RARGERA
AT AR R SL B b 13 69 TR B) 55 46 45] B T AR KA B B) 5 A6 AR B TR AP 69 4 A AT 45
SAetl b
[0074] AE L@ ET AT KATFEEF, TARMBG A, LRFEHEG L
TR, REEEMA T ANTFRF, ASURGEEHRRARELRAFHTELEA
AN ERRAEBFT TR, SR, BiA T A, A48 AR KN TG A 2 K fe it
AP RS, TR ETANT AR RZGTEEZ A,

8



10

15

20

25

30

35

WO 2024/007367 PCT/CN2022/106600

A &R

A F ARG FRLE T R, TR FFRENOELESE — T SRR HT NG
DE\wﬁgiﬁéVE sk EROEFERRE, FIAFEARSMER O KA
k&M R Est HAadge, Praf#lid 7ikeds:

"L R, AR GKRE KA S F"Eéﬁﬁfrk%}?miﬁ/ﬁxy}%JﬁlFr%ls’iﬁé’J/ﬁ
BB, TAMKERGTAERREQIES/NES T GEMMGH REH, HEF
T EH TR SE —F 6,

HAARFERFTRE N R RSN FREH, TARHFRENOLER —E
0y PR R B

G —ladE, AS a5 EaiErEN TARILIN B, PTE TR
THAEFER,; AARGBIRMETHERFEEAERE R, 4L T AR RN F &
LEAZ 1]

FRAETAAEM R HT LR R E;

F W PRt 5 R G A

BT EUH EAebi ik F &R AR B F &, TERNNRER LR RS
Bk A SRR, LR — BT R, Pk %&gh%ﬁ%ﬁ
8] [g 3R Z ),

2. MIBERAI R L 1 RO EFREMG B TR, AP, TEAEHEAFES—

KA R, A S —RETHAFEARAHAS KZA; AHBRMAHFERE
AT, LI

BRI IZEEMR, AT EENES L THASE —RPMAELE RO TRL,
QBT R R

FIRPT RS U R TR R E AR KR TR FREM, 016

FIEAETRA S RGP R RE . P 830 Fe o7 R th & AEM

FRAL TR B — RGP R E

F R F R PTG F R EEH)

3. MABAA B R 2 TR FEFHRERGHE TR, AP, A FE—FT &L,
T —ROTERXTAHAE KT R

4, HIERAI R R 2 PR O F ARG MG R Tk, HP, TR LIEEMTAET
TR KBRS —Re—M, HOEMAEHRE,

5. MAERA B L 2 TR F FREMEGF & Tk, b, TR IEEMTET
A FERRE A KGR, FORETEARE.

6. MBALA| B K 2 FTiR 6y F FHREMEGHE Tk, AP, M ELEM LT
PRk F&REAEME G G HE P 60t B, PTk LIELMT O FPTAA RLEM;

iR LML T A SN R ATAE S 75 @HEF] 694835 5],

ik FHEEMT L THAGTORRAGMAFERREAMIEGD %,

T RERA B R 2 PR FE FAREMEGF R TR, B, BRITAERREFPT
® XL S RO



10

15

20

25

30

35

WO 2024/007367 PCT/CN2022/106600

BRERLEF RS B RIL BT R REFAm4E &

BRI HE, RS I8 EFEMEN R ERI RIS E, HHTED
RERGITEAREDENRNS NIRRT REN; MAE 8B ELHRARTAT
X;

TR ATE E LM, TR X EENEFENARE 185 E;

TR TR L IELME, KPR EA R f 185 &,

TRBAE, ARBREERENMARRRE, HE5ARLEEMAEER, THA
TFHER 2 K;

ERRITARAFREMT, FHRETHAEAFAR, TEAEHMERAAEATRY
TR A B

8. MIEMANILK 1 ATk ayF FIREMGFET &, HF,

BRFIT A FERG T ROIE: EFENREATEE G5B LN RF AN
HE;

T BRAL T ARAR ] A3 Z M6 F XM AE, MTRFRIBALLE HMARF &S
B, PTIR 5 8 THS EAe BT R 5 838 £ B R BT iR 5 o

9, ARBHAZK 1 TARGFFHREMGHET X, L, L

PTG W K AT B, UHBREANEN

ﬁké%@ﬁ%k%&u&h%ﬁiT%ﬂ%%g%f%%é-

EHAFERREEOMAS R T E L, Ak AV%memVM

10, ARIEALA K O PTG F FARGEM e Rl ik, HF, £&4:

I % NiEdErE, TASRREEMAEN —— g, #AFELETHAEAFAR LN
TR F—Tal &, VMEMAEEE 5T RERE,

11, ARIERA B R 2 Ak 6y F FAREEM ey RliE &, P,

rHAGE—FTmE, TAGTOROTERTAS KT E.

12, HRIFEARA BRI TG FFHRENGHE T &K, EF, BRATEHFRE
MO Tkt RTERBRIZE; f/X,

RIS —TaB B ke RTEAMRIY,

13, HRABERAI L 1 PRk ey £ FAREMGRE T %, P, EREFRET
FEER, F—BRAE _HEaReaxR,; EEER, TEFE—HEBEK, ﬁ)’r

RFER, A S _NAERATEE R R AETAE S 7 @R KHET]

BETAEREN R EZ &k, MMERGAES =T L, MMAS =7 a£h
%ﬁtﬂﬁ%@-ﬁth&%% LA R LEA W A

BEAEBERGRENLE, AR SIAER REMEERE,

BARE—NaRfprf F _MaRHBRBELE, HMERBLEQLENAR RS
o

14, HIFEAAFERL 1 ARG FFHRENGHET &, EF, EEHRITERBFE

%% T4, AW FREMITAES —TGH EML %ﬂ@mk%zn
L RE SR, TARFFREMOEES T ORAHIIGE R, &
ﬁi’é[iﬁu MR, TAMREROFEFERE, MAFERXEMEAFT o RAmAEH

10



WO 2024/007367 PCT/CN2022/106600

R ESt HARYE, BT F FARGEH O 45

Bk, PSRRI AR AR S S R RLE AR, FE T T
AR RECIEENEG T @B REM, MAF T aEATHAE—
s

5 %ﬁé,%mﬁkﬁﬁ L4 80 £ -

5FA&, ETHAFERREAMAEASHE, LOER—EOERRE;
“#%%é Pk % — [ % & Q36 AR 69 AR A M [A 3R, Praf AR T AT
RKERX; AR BIE T EAFEEAMAESHNK, L TAARTRFERZ N,

10

11



WO 2024/007367 PCT/CN2022/106600

610
600

200

100

BO

A 2

1/14



WO 2024/007367 PCT/CN2022/106600

K 3
30 —f

31

2(20)

2/14



PCT/CN2022/106600

WO 2024/007367

//

2(20)—

3/14



PCT/CN2022/106600

WO 2024/007367

RS

4/14



WO 2024/007367 PCT/CN2022/106600

11
. e
31
2(20) —
i
12

5/14



WO 2024/007367 PCT/CN2022/106600

4
)
[

33—
2020) ks

K 13

33

2(20)

K 14

6/14






WO 2024/007367 PCT/CN2022/106600

K17

K 18

8/14



WO 2024/007367 PCT/CN2022/106600

B 19

33

2(20)

A2 Al A3

K 20

9/14



PCT/CN2022/106600

WO 2024/007367

A3

1
1

2

A

2

A
Y

10/14

K 22



PCT/CN2022/106600

WO 2024/007367

B2

Bl

Al

23

24

11/14



WO 2024/007367 PCT/CN2022/106600

52051

2(20)

A2 Al A3

51
52

e | e
] B ]
2 | P e

621
61

T #.r.r.r.r.r.r.r.r.rrrr.r.rr.r.rrr.r.r.r.r.r.r.r(.r.r‘;'
o A £ P T P T L L i o 0 i a0 e i 0 ]
. P T | PR R T T r TR

2(20)

T2 A =

T - ‘¥
*.;3:3:3:3:3:3:gggggggggggﬁg&:ﬂﬂﬂq«I!_:o:orﬁs:o:o:.:ééi:.:éﬁo:
[ 4

o B i i S




PCT/CN2022/106600

WO 2024/007367

51
5

52
622

621
61

2(20)

Al

K 27

52(5) - B i ie e ey

621

622

62{ .

2(20) .

A3

Al

K 28

13/14



WO 2024/007367 PCT/CN2022/106600

o

! o
. S | [Earari ]

52 ; e a7 B AT AT

el - Irrririririreiriy

=

s z rarrararar,
2l e T o i P ]
T | i S

e

S e e I e
b o e S L e R B R B M B M

ol g o g o g g gy g g o e ]

rrrrrrrrrrry
EEETETETETETE I &

Frrrrrrsrrsrrrr.

s s vt v

[ ]
A

frrr it Rl s rrrrrrs
P P o L o e o P ]
s e | R

14/14



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2022/106600

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 21/8242(2006.01)i; HO1L 29/66(2006.01)i; HO1L 27/115(2017.01)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

word line, pseudo gate, spacer, isolating layer

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

WPI, CNPAT, CNKI, IEEE: /#fifizs, & M X3, & O X, P4, ik, PR 2, memory, step region, window region, pseudo

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A
(2022-03-01)

CN 114121819 A (CHANGXIN MEMORY TECHNOLOGIES INC. et al.) 01 March 2022

description, paragraphs 0004-0147, and figures 1-6

1-15

entire document

US 2021167185 A1 (SEMICONDUCTOR MANUFACTURING INTERNATIONAL
SHANGHAI CORP. et al.) 03 June 2021 (2021-06-03)

1-15

US 9691907 B1 (UNITED MICROELECTRONICS
entire document

CORP.) 27 June 2017 (2017-06-27)

entire document

US 2013307047 A1 (KABUSHIKI KAISHA TOSHIBA) 21 November 2013 (2013-11-21)

entire document

US 2012267699 Al (KABUSHIKI KAISHA TOSHIBA) 25 October 2012 (2012-10-25)

(2020-01-09)
entire document

US 2020013896 Al (INTERNATIONAL BUSINESS MACHINES CORP.) 09 January 2020

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

15 December 2022

Date of mailing of the international search report

27 December 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/CN2022/106600
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 114121819 A 01 March 2022 None
uUs 2021167185 Al 03 June 2021 CN 112864017 A 28 May 2021
uUs 9691907 Bl 27 June 2017 ™ 201803087 A 16 January 2018
uUs 2013307047 Al 21 November 2013 JP 2013239622 A 28 November 2013
™ 201407755 A 16 February 2014
uUs 2012267699 Al 25 October 2012 JP 2012227326 A 15 November 2012
uUs 2020013896 Al 09 January 2020 us 2020083382 Al 12 March 2020

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



E R ERS [ i
PCT/CN2022/106600

A ESIRbaES
HO1L 21/8242(2006.01)1; HOIL 29/66(2006.01)i; HOIL 27/115(2017.01)1i

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

B. R
R R AR IR PR BESCIR (BRI r R R0 2R 5)
HO1L

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

76 [E s 2 i 2 R 1 T HOE I (R R A RR, AUER M ZRE CnfER)D )
WPI, CNPAT, CNKI, IFEE: 1265588, SPrIXE, &KX, hF%k, ik, FBEE, memory, step region, window re-

gion, pseudo word line, pseudo gate, spacer, isolating layer

C. PRI
KA BRSO, BN, JSHASEETE A (R B
A CN 114121819 A (KEBEFHEHAGR AT 2 202243 41H (2022 - 03 - 01) 1-15
P EH 5 550004-0147F, E1-6
A US 2021167185 Al (SEMICONDUCTOR MANUFACTURING INTERNATTONAL SHANGHAT CORPO- 1-15
RATION %8) 202146 H3H (2021 - 06 - 03)
A
A US 9691907 B1 (UNITED MICROELECTRONICS CORP.) 20174F6 H27H (2017 - 06 - 27) 1-15
A
A US 2013307047 Al (KABUSHIKI KAISHA TOSHIBA) 2013411 H21H (2013 - 11 - 21) 1-15
A
A US 2012267699 Al (KABUSHIKI KAISHA TOSHIBA) 20124F10H25H (2012 - 10 - 25) 1-15
A
A US 2020013896 Al (INTERNATIONAL BUSINESS MACHINES CORPORATION) 20204E1H9H 1-15
(2020 - 01 - 09)
A
[Nacssepprecms: b . TRBERIHE
* Bl CrFE R AR e FEEIEEBILAALE 25 A, 5 AR AR, (H TEAR
“A7 PCHAEE RIS IR T BT HAR — BORA B SOk G e e
“g” EB/%Eﬁi%ElE‘J%?EEZ‘ZEM‘EE@E?@EE%EZ%%U X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Al X
x g RO, s e S RS e
E}%%g‘g)ﬁﬁﬁ%l%E’ﬁ/ﬁ%l,m%%fimﬁﬁél)ﬂﬂﬁxﬁ ik Bupts iy N L L S Sk
“07 WROSATF. . BB R A TR - E{?Iﬁﬁ@”l{ﬂ
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A | BrrAdr 2 40 25 1R 2 H 29
20224F12 H15H 20224F12 H27H
TSA/ CN I 4% FR AT 25 SRE R
] B 2 50 R 2 4R) (TSA/CN) =
o L ST R B MR LR ER6 S 100088 BATE
£E5S (86-10)62019451 Hi5 51 (86-10) 53961478

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



E R & s 18 5
XTREERNESR PCT/CN2022,/106600
W B 3 PR S SO el 7 e el
CN 114121819 A 20223 H1H T

us 2021167185 Al 20216 A3 H CN 112864017 A 202145 H28H
us 9691907 B1 20176 H27H W 201803087 A 2018F1H16H
us 2013307047 Al 201311 H21H JP 2013239622 A 2013411 H28H
W 201407755 A 2014F2H16H
us 2012267699 Al 2012410 H25H JP 2012227326 A 20127F11 H15H
us 2020013896 Al 20201 A9H us 2020083382 Al 20203 H12H

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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

