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(57) Abstract: The embodiments of the present disclosure relate to the field of semiconductors. Provided are a semiconductor structure
and a manufacturing method therefor. The structure comprises: a substrate, which comprises a first active area and a second active area;
a channel layer located on a surface of the substrate; a first gate electrode and a second gate electrode, wherein the first gate electrode is
located above the part of the channel layer in the first active area, and the second gate electrode is located above the part of the channel
layer in the second active area; first semiconductor layers, which are located on two sides of the first gate electrode and are embedded
into the channel layer and the substrate, the material of the first semiconductor layers being the same as that of the channel layer; and
second semiconductor layers, which are located on two sides of the second gate electrode and are embedded into the channel layer and
the substrate, the material of the second semiconductor layers being different from that of the channel layer.

(57) % ARRFETHEHIS V-G, SRttt aaig KEGIE Tk, Sanh. WK, WRahs
—HIRXMEE —FIRX; BER, BRI RIRRA; AR AR, SRR TSR AR
R E 2 17, 8B MR A T8 A IRXIE S iiE R 1T R SR)E, BRI E N T
WP, HEONEERERSIRN, B—ESEERME S mERIMEAER; 8RRz, $%%
PRROLT 28 —HMRAOPII, BN AERARA RN, 28 SRR R STEE R R AEAFEL



WO 2024/040883 A | {11000 0000000 O

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 T EER A ATEH, BRI —MATTRALIHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA
—  ERe R IRE GRAE215:0)).



WO 2024/040883 PCT/CN2023/076338

TR RE R T i
XX 5| A

[0001] AN FFFE KT 2022 48 08 F 25 H 89 4N “F SR R EFMEH
#7, EiES 8 202211028523.8 B EE A H iR AR, HELF| AL H
FNANTF

A IR

[0002] A2 FF 52 #4535 B 2 R0, 45 705 Jo— b o 3 R G BRI 77 ik
HREHA

[0003] A EREE CRAR, FIFEEHENRERTELANFNKEE
R, MZMANEAERNMRE T FFEEFEENE TR, XALEE
AT URILE TS FRESFNHR TIEERE S FFEEFVERIED 6L
71, MAGRAHTEEARH RIFHRE .

[0004] 72 5L B EEH A F, MOS df & & /& X 05K 5L A7 6645 32 7 B F it % &,
ERNARGRAZRNNEBRE, —fNE, ENEEBENMYFIFERIRAE
(NMOS &) Wi # X 5| N3k f /7 R 48 7 NMOS # g, £ P B & B AL
W BRI 3 8 E (PMOS & D97 X 5|\ E I 7 % 8 71 PMOS £ 4 89 14 8

[0005] F T PMOS &4 &, Al Fl &5 Z1E 5§ PMOS & eyaa, &4 2
BB /T BE A 1R FE NN IT AR, F PMOS B A A E R A FitHE, (H
&, T NMOS #tr, #hEEWNEN /12 5% NMOS &4 E FiEHERE
K, M52 NMOS & He 8 FiI B EER,

ZRHE

[0006] A /> FF L I 82 it — A = SRS R R E F ik, URTREEHER
FIEBE,

[0007] BB ARNFF —BILwEH, KAFLHEG —FERE—HFTEREN, &
B MR, HEREEF—FRERXME _FEX; WEE, W EATHERKE;
TR URE M, F—MRLTE —FERXNB,EEE EF, #
WATE_FAERWIA2HEEE LT, F—FF0E, F—FRRELTE—
WM, BHAEEEURARA, £—F2ERENME5EEZE MR

1




WO 2024/040883 PCT/CN2023/076338
HE; FZFRRE, EFBRREMATE _MHWHEMN, BEHEEEUR
WEA, BLBRREWAE EREEWAAE TR,
[0008] £ — 5w Bl 9, E EMH R EHF &K SiLGe,, EF, 0.2<x<0.3,
[0009] £ —LZwPlF, F—FEREFETLEINEEATHEEFETEW
b g,
[0010] 7 — L5 g (7] o, 5 — R Z AT AL Si1,Ge,, H 9, 0.3<y<0.6,
[0011] & — ¥ iEfFlF, 2 FBREANMEEE SILC, EF, 0<2<0.02,
[0012] A — Wz mpl R, EF—HEREME S ERENTEYE THEE,
- FEEREME _FEERENERTHRTHEE,
[0013] TE—sL sl =, X A%E: BELEN, BEEHRFEHEE, B Ta
EW, EL—ABBEMACTHE —AERXFPE _AFEXZH,
[0014] fE— sz plF, £—HIERX N PMOS X, & _HIEKXK ¥ NMOS X,

[0015] RYE AT — LB, ANTTEME| 7 — 7 mREH —F ¥ FHEMN
B e ik, BtE: REAK, HREEF —FERME ZHERX; BRliE
E, HERBESZWROENRE; BRE-MRURE ZMR, F-MWHRCT
FRHBEXLT, FMBACTE_REX LY PERE—FREE, §—F
FHEEMTE MR AM, BEHRNEGERURASRA, F—FFER0H
EHEEZNMBEE VREZFRRE, FZFRERECTE MR,
BHRNHBRZURATEAN, FZFF0RBAR 5 R AR T R

[0016] £ — 2w, EFRAEEZE, LEE: VEfEHEE, BEET
THHERUBARN, TREEAETLEM T G E M,

[0017] E— L ZmFlF, HAEEEH T ZIEE K : 300°C-600°C,

[0018] £ —ExHEH F, WEAF—FIFHEENSREE: 20E MmN
HER, FERESARUNBRE —EAE; TEAEARTE —FFEMH
LT R — 3R

[0019] £ — B XMEHF, HAAF —FIFEMREE: X HEFRANSEL
KIERMK RENEE,

[0020] 78 —2L5LHaHF, WREZFFERENTREE: 2HE MR N



WO 2024/040883 PCT/CN2023/076338

HEER, FERESARUNBRE ZGE; TEZHAEARTE = FF 508
LT R Z 3R

[0021] E—BZMEH F, HAEF _FIFEMREE: 2 HETXANSEE
KT ERMK RBRAEE &

Pt P 3. B

[0022] — Ak £ A 5L ) 38 3 5 2% S g Y &) P 9 T AT OR PR R, Xk
TN A I A R KRB IR T, IR AR R A, IR g BT A AR L
BIR®E; AT EFBRRARLNT ZHEA KT RN FIRATE, TEHHX
Ll TR EEANREEEEMNE, DTSN, TEHR P E R
WERANTT—ELHE, N TAIREELARA R, ETFHEES
SUEVETER T, L7 DUR 3B X L I (&) 3k 15 2Lt oy 1Y [BD

[0023] [&] 1 A A 2> JF — SE 6 1) §= Gk 8y — 79 4 4K 25 4 R & 1T

[0024] [& 2 Z & 7 A A TF 77 — 52 (5] $2 1 B — A 2 2 0K 25 A Yy 4R 1B 7 ik & P
L SOUVE:RE- T RN Y

B S K

[0025] B & =& AT &0, FIF &M ZEH PMOS & E, % HEENE
KA RSN EHE, £ PMOS BHEAEFWER FIHE, L,
T NMOS &1, #hEENEN /435 NMOS &40 e FiigEwR,
T 5 B NMOS 2 1 89 3 F 22 & 1K,

[0026] 2T XA, w THETHWEEEHILERFA, EERNKIIEAK—
BHAEER, RE#HLMEERIINT RN A, FIAXERAEL ;W%
ZAE % PMOS Wi, BB RASNWIHE, FAit, AL EEHNER
FiEME, NESEZE N PMOS B/ #E ¥ LU F PMOS #8078 Fit g &
B2, X7 NMOS M&, £FEN /94 0EEZH NMOS BWHHEE, 5%
NMOS #5& i /7 T, T NMOS B IR Frvit £ T, Hik NMOS A
R E AR E R, RS 3 NMOS #tk gt T,

[0027] A A FF— 3 A 4L 4 — A0 B AR A, DUR A BIRE MR THEAE,

[0028] T & ¥ 45 & Mt B A AN T & e Pl AT ARy [E ik . AT, AU
LEBEAANRFT UM, ERLNFELEZ®OIT, b T EEH TIFHERRNIT




WO 2024/040883 PCT/CN2023/076338

ML T HFEZRAET . ER, BIERA X EEAHN AT LT & 556 5
TR A B, W DASEILA QN TE T B R R BB AT E

[0029] B | A ANTF—EiElliR ey — M S REMTERE, UTHEEWE
R AR SE I e e By SRS AR BEAT F A A, AR T

[0030] 5 W 1, FRAEEHEE: K 100, /& 100 €#F%F—FHEX 101
% A JRIX 102; #EE 200, HEE 200 fF 4R 100 @& % — M7 210
PARC % Z Ak 220, % — MR 210 A2 T % —F JRIX 101 Wy 3f 4048 Z 200 - 77,
BMAR 220 (L T F ZFRK 102 B9 #4200 & 775 8 — ¢ SRR 214,
B R BHEE 214 T8 — W% 210 9HM, EHAEEE 200 DLEATE 100
W, B—FFKE 214 A E 5HE E 200 9 RAE; 8¢5 KE 224,
B SRE 224 (0T B Z MR 220 B9 AN, E 8\ UE#E & 200 LARAT R 100
W, B FFRE 224 AR 5058 E 200 AR

[0031] 3BT ¥ 438 2 200 B 41K 100 Bh k1, T UAEE —FEKX 101 15 =
HRX 102 FHROEFHEHEM SN GEESEN, TEHTARREAN R
REF LM EER, T REREEHFHERNEELL; &—#
W 210 Bl TH % —FIERX 101 # d iR E MR, F - fix 220 AT &
BHRRX 102 ¥ RRE SR £ F— MR 210 BN AT R 100 Foi5 8
JE 200 HENFE—FE 214, FJRATHEEAE—FREX 101 & RKEEH
HIRAR B TR AR, R AR 220 B M AY AR 100 FovAE & 200 WHAH %
FERE 224, AUATHKE ZFEKX 102 F&EE EHHIEREERR,
HEE 200 fF —FBERE24FAUATEREE —FHER 101 FEEEEMH
BT EBE, FZFFHEE 224 7 DUAKHEAE ZE 200 4 T % —H KX 102 +
MR EEMNBERTERENDN, ANTIREE ZFRX 102 ke Emn
BRFEEE,

[0032] *f T 4Tk 100, #¥/& 100 By 47K B DLy I0 & F AR R 23 da 25 T ALK
AR EM M. TEFRERMM AU NEREHE;, GATINETF R EAM
BT DL A B AEE ., BrE. MR EE RS,

[0033] £ — L+, A& 100 FHLLAFHEF, fla, B2H T U
ENABFREPAHFF, NAFFERITUNEE T, WE FREHE T,
PABEFEKRITUNMWE F. 8 FREENME T.

[0034] X T & —HIFEX 101 8 HFEX 102, AARIZHEFF, F—FEXH

4



WO 2024/040883 PCT/CN2023/076338

PMOS X, # ZHFIX 5 NMOS X, B —FEXFTHRPMOS &, £ -4
BXFTH R NMOS &; #EHMZER S, F—HEKX A NMOS X, #_F
BRIX A PMOS X, BiE—AEXFUA TR NMOS &, & FRX® LA
T B PMOS % .

[0035] *¢ T 74 & 200, £ R L Fl F, WE E a3 BER SiLGe,, H 7,
02<<x<<0.3, fl#r, x T LLE 0.2, 025 F# 0.3, &k Si,Ge, M HEHFEHH
BRFEEE, HIRSi,Ge, ¥ Ge TEHNEEHRA, BE SiiGe MR AEHE
FOER A E A, Xt PMOS BN EERER, BEE, YGe tEMEED
B, MR SiLGe, EF2HE T EWRE AR, NTEAMKS A Sii Ge, Z |8
FrERKENMLEFGRE, FREER SiGe, BTN I, HE, &K
SiiGe, B R EVEE A B R 785G, I PMOS # SRy al; B/ ik
Si;Ge, F Ge TE W& E L FEEGH D, H 426 & & Si)Ge, BEX 1HH X i v
BRI Ao, AT e A MR BE B R FEAE, i, HHEEN &K SiLGe
MEH Ge TENEGEFELE—EREARNRE, UERARSRATIBEANNL
£, BB R R E AR B R

[0036] % T % —FF&KE 214, EAZHE| T, F—FFWE 214 T TEN
CEATHHEE 20 FHTENEE. FJUEBNE, WHEE 200 WHH &
K S Ge, I U R B RFR BN FEEN, A EAHNTREHENEN A, P,
#—HRER AT L PMOS €8, F—FFMWE 214 A T & PMOS & HIER
HERW, YF—FFERE24FHETENEEATHEE 200 F4 THEHE
o, FLL#H—FRE PMOS B X EN 7, NTESE—FIEKXF PMOS
EHNHRTFTEIBRERH—TRE,

[0037] £ — L F F, F—FFWENME LA Si,Gey, HF, 03y
<0.6, flar, y FTLE 03, 04, 0.5 HF 06, TUEMNE, F—F+FKE
XA Si,Ge, I THRE —HEX+F PMOS € HWEKRERKE, £—FFK
EF Ge TmEMEGEME, FREKSWIMTIEHE MR, FEMLEEEN,
TR, T2 PMOS & By IR AR A IR A v X By JE B2 A 3 A, RSB TR E
RABRBST, ERE—FEREFEEHN Ge TERAZERABAE, N
i/ PMOS & WRM B H R E M = A, MR, TKH Ge THFEELAE
Pt — 548 & PMOS & # IR AR fo iR A A v X By JE L A7 3 e, T L& B R E
PMOS EWi#m FiEBENEN, FHik, £ —F 5K EXA SiGe, FRE —F
JRIX# PMOS EHIER S ERME, F—FFEREF Ge TENEEFTELH



WO 2024/040883 PCT/CN2023/076338

TE—EEEN, UFEE—EBKET PMOS &8 X By JERN A M, NHES
— A BEX T PMOS T8 FitHEH#— SR T, B # % PMOS & EH &
TR G454 7= R BT, 1R PMOS & 891 F 6k .

[0038] & — L wi il , & _FFHEENMBEE SiC,, EF, 0<2<0.02,
fl4m, z # L& 0.005. 0.01. 0.015 5 0.02, EEHHEE HE 54314, B
a6 W B 3.57TA, HEBRINAILEEZ 3427%, MWER SiC W a8 % Fuh
FobrE, FEBRBBEEEHT/NTERNEEEE, SiLC, M RERDHHRE
FRAFERREOR . Flie, HEENHH XA GEENER, 5 THEE
FEEGe TEAUATREGIEEEMFHEWNEN A, T PMOS &M &,
B PMOS & HR FIE R, ExF NMOS €5, LA AHEms
FHNMOS FHE R FEHETE, A, YEF—FHIREX FH K PMOS &,
HEEZABER TR NMOS €8, £ - FFEREXA SiL,C,IWRE _FHBERXF
NMOS & B AR 5 W, 7 LE NMOS & #9538 JE i A7 8 SiLC, HH, M
% NMOS B FEBE TR, DUE NMOS £ 3 & (ks (L 1E il
BB, E NMOS EWHRF FIEHE, JLUEHNE, E_FSKEF
CEZHWME, * NMOS &aE 55 A WIRERRRLT, B2 H THEMEN
B EREABRA, TEHW C AEL2RBEE T HIT LWL AT G,
PRI R FE L. B, KA Si,C, B NMOS & W% st IRk By,
PLE NMOS & % Fl 4 L s &, ] B 4KV 48 B o iy 89 J5 5 A7 %5 NMOS
CHE R, T IA 2R B NMOS & #n FiT R E H,

[0039] £ — L mfld, F—FRBEREMBZB_EBRENTNEAE THEE,
F—¥RAREMF_FEBERENREHRTHAEE. T UEBNE, YF—F
GREME_ LR ARENEEAATHEEN, ZF—FBRERE_FRHRE
T Rk AE B IR AR B R T R RN AT R L E ST EE R THEE, flae, 4
B—HERFFATHK PMOS &, ®_FHIFEXFHTHHE NMOS €0, F—
EEREZAWEN AT UEAIER T PMOS EHHEEF, $_FSRKEZ
8] 8 7k KL A7 7] DAL 2 1B LT NMOS & A E & 9,

[0040] ffl#m, E—SZEH T, F—FFEREME _FIFEENTTE S THE
E 08 B B3 4 Inm~3nm, @4, ¥ LLZ Inm. 2nm 2 & 3nm; #F— ¥ FIK
BERE_FBERENKEBRTAHEENSERESHN lom~3nm, Fl, 7 UL
Inm, 2nm 2 # 3nm. [ UEBNZ, F—LIFAREME L FENEEH K
TR, AATE - FFEREME ZF 2RE AR B HE R £ 5 E



WO 2024/040883 PCT/CN2023/076338

R, BEF—+*FKEMEF X ENEESHEENREZHRAN, TF|
THRHREHNRENE, Hit, F—FREEMF I ENEESHAEEW
BEZFERELMERATENERE, UWHEEFIREHNNFR, #5:
TR MBI

[0041] %t T % —# 4% 210 Fo & —Mi#% 220, ZEARZHF T, MK 210 €F
B—WMANFRE 212, E—M5E 2 213 & MM E 211, &—MANFRE 212
ATHEE0WEERE, F—HFRE2BEZ%—MNHRE 212 %M,
E-MMEE2 BEE - WMEBRE230W%cHE, EEZE —M/NFE 212 5
F-MEEE 2030 ME, F_MREESF _MNFRE 222, F -T2 E 223
Fog MR 221, E_MARE 222 M THEZ 200 WETEE, & W
SRE2BEBEZS _MANFRE22 kT, F_MNEZE 221 B -_MFazE
223 kxHE, HEZE _MANFE 222 f1E Z MR e ZE 223 (yME, BN RE
AU L Ea T EIE M SR 2 5mE E R E RN, # 43 3R EHNFRT,
WM 25 LU E E R SRR LIRS, % RERERE AR
MEER, RFERERENMBREEAREENERRERKERL 2FE, A
T 38 G 2 R AR A B BE X B B

[0042] % T 5 — WA R E 212 Fo 8 MR E 222, E—WARE 212 fa g —
WA E 222 MR atE EhaE . R RE AEANE T E D —H,

[0043] T — M= E 213 fng ez 223, F—MFEE 213 FE
WS B 223 WAt B a4 2 e, Ak, SBe. A, #. . 8.
W, R ESTE D —

[0044] T % — #M3E E 211 fo 5 M 3E & 221, & — Mg E 211 fo g —
WA 2 221 AR B B EaE, A ERHE AANERNEDEd —F,

[0045] £ ASLHBF, F— MM ERE MM ES 2 ZEE0; EHLMT
WwE R, F-MMEEAE _MNE RN UL A, Fluwe, F— Nk
B R Z Mg 2 2 R LR A kR - R AL AE-E ML B (Oxide-Nitride-Oxide, ONO)
gy, WITHR ONO A F DI il B &ae /1, t— P # A MR E
BERAMLEERE 48 ERE, R, aEEAEREWE S, FUEYF
WM R, REMB LM RTEL.

[0046] £ — 22w ff| b, % M MHELEFKRLE SIN E, KUK SIN ES
SiGe VA Z 0P s ht, HVEHEERMIKM AT, U —FEM SiGe 74HE F Y

7



WO 2024/040883 PCT/CN2023/076338

e BL 77 7R F A R R

[0047] 72 — 5@+, LB [BEEM 103, [FH 44 103 H 2 HE 2 200,
HETAEI100 A, EL—NREEH 103X THE —FIERX 101 758 ZFE
X 102 z 18] i@ & &4 103 =] LK % —H JRIX 101 F2 8 — A RIX 102 Z [5[F 5,
BBt F] A —H IR 101 PR e BAEEE, A U#EEE —FHIR
X 102 # @ AE 2 FIME EEE, NW#EEREREEHNTN, REFehs
o E] S

[0048] E AL HEE T, MBEMRE WL ELEN; AHMAZEG+, BEEH
AURBENSEEN., flin, BBEEHTURELE-AMLE-A N1
(Oxide-Nitride-Oxide, ONO) &4, T HE R K@ A MET LIEAN A ES
HERZEHNEFE, BrETANENEEI AERAMEEERERAALHS
LI E, REFFRENNER MR AWEEFTRENWEE, ¥ UH T
wHEERUGBBEAANERE, ANAtEAERGWEE, JUNRE SN
ERTHEER, ERBEMRBRFOVE; R EHNEMETUETREE
HEHERE, FREENNTHERTESERERT T, AN RTFNEZLGET
DAL BT 2 A fGe, BEEANREEREZAEELRE, RELRRE
14 4 1 HE

[0049] ARNTF LI G RYF TGN, ETEENRKBNAEE, 7 UE
FRIREXAE R IRX R R B AR R R S, TR AR
TR R o dp k8 S ER AT R E X, BT dikE 554 o g X uy il 1F
T F—MRATHRE -—FEX Y REEEHOME, FMBHTH K
FoARX T REEEMAHER; £ —WRAFNARAEERNHENE F
—H#FHRE, TATHRE-—FREXFRETEMNERKERE, £F M
BAMBHRMAEZARANTEZF2RE, TUATHRE ZHRX T &
KEEHNERRERE, HEEVME -3 EETUATRESE —FHEXF
RAETEMNBRTEINE, F_FREETUREAEZEN TE - AREX ¥
AR EEMNBRR T IR RNRE, ATRE R ZFRX T &EE S HRR
FHEBEE,

[0050] A& B 77 — SC i 51§ (15— Fp ¢ S AR SE A B0 I 1 77 v, BT R T2k Lk
FWEN, URARGCEHNIRTINR, FERANE, 5 LR ZHFIHEE
RAE MM, U SEW R EEA AR, LT,



WO 2024/040883 PCT/CN2023/076338

[0051] & 2 & 7 A NI 77— £l §2 fL ey — v > SR A w1 77 % &
R T EE, AEwT,

[0052] % 2, # 431K 100, #1)& 100 A#F 2 —FEX 101 78 _HEFEKX
102; @& yaE 2 200, /AHEE 200 B 47K 100 IE DR,

[0053] & T4 & 100, 4 & 100 89478 7 LA TC & F S8 8 8 & A Tl
AR EM M. TEFRERMM AU EREHE; AT EDF R EAM
R DL B EE . HfhEE, MBS FEHLESE

[0054] T % —HIERX 101 FuE ZFIERX 102, EARIZwEHEF, E—FEXH
PMOS X, £ ZHFEX H NMOS X, Bi#® —HEXHATH KR PMOS &, £ -4
BEXATHAE NMOS &; TEHEMELEF+F, F—FEXH NMOS X, &4
JBIX O PMOS X, BIE—HEXFLUATH L NMOS &, % - FIREXH LA
F 7 ik PMOS % .

[0055] *f T4 & 200, R iAEE 200 9 TELAFENEEK TS,

[0056] 76— il , HRBHEZE, GEHAAEEZH, T aETHE
EAETFHA, fl, BABFIUEANESFRLPAST, NEFFAK
TUAEET . REFREHET: P ABTAATUANMBE T, B8 TR
AAHE T

[0057] 24/ 3, E—RIEF+, EFREEE 200 25, TaFE: BRIE
B, R THEEE 200 LLEAT K 100 A, TIREMENETEZME UK
BB M 103, BH LM 103 LUK S —FREKX 101 1% —HERX 102 Z 4
BE, EARFTUSE4E —FEX 101 FHEATZ ML ERE, w7 U#%E
ZHBEX 102 FERAEE Z BT EE, NTE A EERE EHNRS, 52
SR A T S

[0058] 72— sz fl o, HARBBEEM 103 8 TFIEE H: 300°C-600°C, %44
R A BN, BREEEENIEERKE, FLIE 5 HE BN
RGN, N A X THEEN KM REEEHUETR TN, 5
ERREM R E K,

[0059] % & 4, F &k & — i 210 LR ® Z W& 220, & — i 210 2 F 5 —
HIREX 101 EF, &M 220 F% - HEK 102 £,

[0060] 7l 4m, k% — Mk 210 @4. BRE—MNRE 212, F—MHERE

9



WO 2024/040883 PCT/CN2023/076338

213 o — MG E 211, F—MAFE 212 W TWHEE 200 W ETXE, & —
WMEEE2B3FZF—MAFE22 %\, F—MIEE20 B2 5=
BE213thkm, BEBZE WA FRE 22 E—MEEZ 203 WM E, BiE
TR 220 EEE: RE M- RE 222, oM e 2 223 f g ML 2
21, E-_MAFRE22 U THEE200WEERE, F-_MEBE223EFZ%
“WNRE22 W, EoMMEE N BEE _MEBE223IWEE, HE
EE_MATUE 222 fnE M B E 223 By B2,

[0061] =& K 5, W% E 230 BH A E T F — M 210 f2F Z#w 220 =
BEJER, WREGZEBES — MW AE MKk, TUHLEEZTIZIENE
— MR A AR R e, A RREMATN, ERETIZIE T 47
HHE—FERME _FRERX#T I LEEN, TURFE—FERANEN
TZE_ARERNTEEZw, W URFE_ARERXNAENLZE —FREK
RS- N

[0062] 5% & 6, H k% —LFKE 214, £ —FFIKE 214 (LT % — M 210
BTN, B EEE 200 DLEAT R 100 B, #—EBRE 214 WK R 5E
JZ 200 e At RHAE E o

[0063] £ — L LG+, WuF—FFERE2M4 NP REHE: %% — W% 210
WM e 4 2 2 230, 24 — AR 210 B A A B 200, F =444 K 100
DR E— e, TE—HENERS —FFERMEBULRE —FFHRE 214,

[0064] E—LEZwPlF, HAE —FFEMPEHE: EF BT XANEE
KIZRAMRENEE, BT EEKTEITUFEE —HERNNTEERETY
AWK NEE, ARELREP R TR, JUEERKNEMEES BEA
BABT, WEBVAE A RRTREEHNRERNERR, TEEEETE
WAEFHATE FEAARK, WWH L#E % BERESE T eiRBKEHIL, &
B SR AR E

[0065] 4425 £ 6, f£—HELEHF, BRE—FFHRE 214 Z ELEEH
ARG 240, FEEM 240 UK E —F FERE 214 SHE M E G B EE,
MK E—HRK 101 ¥ REETHERKE RN G L mEFRE, UETXHHE
HE N ES

[0066] 5% & 7, W& L3Ik E 224, & —F 21K E 224 1 T8 —## 220
BT AN, EL8 A Z 200 LLRAT R 100 1, % =SR2 224 AR 5 il

10



WO 2024/040883 PCT/CN2023/076338

E IR T

[0067] £ — s Bl 4, WRE _F K E 24 WP BEE: RE MK 220
AN B 2 2% B 230, Z04RE Z AR 220 F Ry VA B 200, FFEBE AR 100
DU R E g, TR _HENETE Z F2EAE U RE 3K E 224,

[0068] £ — 5L F, BAF - FFEMPEE: EF AT XANIEE
KIZREEW R EE, R ERTZAUER AR RxE 4
AWMERKBMER, AMELRMY R AR, TUELEKNRLER T LA
BRET, VEBVARFEF - AEREX T RETHERKERE, LREEETZ
HWAEFHATE FEANMBEK, T LG G AT EER KR, &
B RS AR R

[0069] 242255 7, fE— L@l T, WREZFIFEE 224 25X EFEW
B R 240, FHEM 240 LR ZF AR 224 SAME R ER,
MR E ZARX 102 F @R EwERSZRR S EmE RS, DETHHE
g =

[0070] A/ JF 52 U 4% ok o 4 R Al (F 77 vk, BW RgE R BB B4
JREGRTE, T UE S — IR XA AR P Y Ak By AL AR [F A AT Y R
EHEMN, TRANTRRYNZERERA RS EGER, GHT HEEE
WEAEXWERETZ; F—MBRATHARE —FREX®RHEESEHOME,
EoMBMATHREE AR & @ik G Mg, &% — WM &
HEEREARANTRE—FFEE, TATHRE —FREX T REY S 00ER X
FRR, EF MR AMEARAGEZANRANETE ZFREE, TUATH
BEZAHRX P REE SRR E R, AEEFE—FFEETUAT
EEE-—AHRXFREEEMYBRTIRE, F_FFEETURMEGER
NTEZABREXFRETEMNHR TIEENEE, ATEkEE - FEXF
da R A RO T

[0071] AFIRAEBLAAN R LB, LR L7 RELIAALNTTH K
SR, MAaEEEMAY, TUARK EfET EXEEEMFTE, T FE
ARNTTHIRE AT

11



WO 2024/040883 PCT/CN2023/076338
R A g Xk #
I — A FREN, .
Mg, rdd REaEF—FREME ZFRIK;

W B, ik BEA TRk R &E;

FMBURE MR, Frid % — MR T % — " IRX O, prid A
WELT, IREZMRETHRAS —FRX L rkdE )z L

F¥RRE, IRE-FFRECTHAE —MROHMN, HxAFR
VR RAN RN, BTk — 508 R oy ATk 5 BT ik v 35 % 89 4R [ 5

FATRE, TREFSEREMT RS MR E M, BRI
TRV RAL RN, ik 8 = SRR BAOR G BTk v R AR

Zﬁﬁﬂﬁk %L%#%% £, BoP, TR v AR LA dR 1K S Gey,

3. WK BER2 TR ey REH, 7, IRF—FRREFHETRNGE
ATHREEEPHETRERNE =,

4. WRAEK 13 FPEE TR RHREN, P, ARF—F3REN
MFEFE SiL,Gey, EF, 03<y<0.6,

5. WARFIER 1~3 FAER - RWF2HREN, 5, TREF_FFHREN
MR EFE S LC,, EF, 0<z<0.02.

6. MAMAER 1 T ey RREN, HF, ARE—¥IEEFFTRE =
HENITHA G THRAER, FRE - FFHREFMFIAE 2R ENE
EHERT R aE &,

7. mRAER D TR ey Rk El, Ky, REAE: RREH, iR En
HERAEE, BATHRMEN, E>—MaBEsmuTRE—F
RIX APk % — AR Z (8,

8. WAAER 1 Tk ey ¥ R4, £+, rAE —FIERK H PMOS X, frid
% A JE X H NMOS X,

9. —MPHIFHEMEFIEF %, A
"R, RN REERE —FREME ZAREX;

12



WO 2024/040883 PCT/CN2023/076338

T REE R, BT E B TR AT R E AR

WRE— MU E MR, TRE MR THhe® —FEX L7, A
REZMRATHRAS ZHRX L7

WRE—FFEE, FRE-FIFEELTHRE —MROTM, HHxA
Frat v B DL R BT AT R, TR 5 — 2 3 18 R 0 L 5 B 28 VA 38 % B A A A
EF

WREZFIFEE, FREZFIFEEMTHRE MR OFM, H&xA
Fraf v B DL R T AN RN, BTk & Z ¢ 3 R R EIAT R 5 BT 8 R B AT £
B

10. 00 A FI 3K 9 Frad vy ¢ R R By M 7ok, B, B R TR B R Z 5,
L EHE: WREEE, FRBEEECT R mE ZURARARA, TR
TEENRATEEM AU RGBT EH.

1A EK 10 Fra SR EHNFRETE, L9, PRARGEEHN
T¥%EE #: 300°C-600°C,

120 F| BoR 9 FRA s SR EMMGIE T &, 4, TR RE —F2KE
By B Z R ETR B — MR By BTk v i B, FF £ TR0 o Br ik 4t & A
HRE—VAE;, THRE—EAENEREZ —FREMB U RKFTAE 5
E,

I3 AN ER 12 frid R EREMWGEERE, 7, AXMRE—FIFHK
MEELE: EFRE - HEFXANEER T ZRMY RENEE,

1420 AR ZoR 9 Frad iy SR EMuy &7 ik, B, IRAMERE ZFRKE
B S REHE: 2k & RN R R, I & R BT R AT R A
WEE I THRAE_HRAERTE S EMRUBRFEE =%
wE

1500 ANER 14 frid e+ EREMWGEETE, 7, AXMRE - FIFHK
MEELE: ETRE AT RASNEER TZRMY RENEZ,

13



WO 2024/040883 PCT/CN2023/076338

221
272 220
273

101 n T ——

101 >
K 3

A
S
)

1/2



WO 2024/040883 PCT/CN2023/076338

211 230 230 221
210j212\\\ < f//”“// '//222(220

lg}gE:: ‘//223,

102
I 5
(211, 230 240 230 4221
Z}_ﬂ*{ 212\~§ \ \ . /222 Ir»ZQ’O
.“213\ e /223 J
214- ) =y
200 o200
103\C |
fe e 101 « 102 ey
4 6
211 221
210! 2120 22 220
\2132:: 223
214 224
2000 [ 200
N
103 ] L~ 103
100— 100
101 ol 102 ———»
Il 7

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/076338

A. CLASSIFICATION OF SUBJECT MATTER

HO11.29/786(2006.01)i; HO1L27/092(2006.01)i; HO01L.21/8234(2006.01)i; HO011L.21/8238(2006.01)i; HO1L27/
088(2006.01)i; HO11.29/423(2006.01)i; HO1L29/06(2006.01)n; HO011.29/08(2006.01)n; HO11.29/10(2006.01)n

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)
HOIL

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)

CNTXT, ENTXT, ENTXTC, WPABS, DWPIL, CNKI, IEEE: 54 b, f R, 2S48, B0, Bkb, BRILRE BREE, RERR, #4510
i, HERE, EEE, VR, IR, AR, Vi, I, 1508, IR, ST, KT, AR, B, AR, R, B, R, K00, 07, BT, BT
T ITERRR TR, BRI E, +FET+, transistor?, +MOS+, semiconduct+, devic+, CFET?, CMOS?, complementary
, Si?7C?, Si? 1w 2C?, Si?7Ge?, Si? 1w ?Ge?, source?, drain?, electrode?, active, channel, stress+, strain+, tension, tensile, stretch
+, compress+, press+, crush+, carrier?, electron+, hole?, mobility

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 115411091 A (CHANGXIN MEMORY TECHNOLOGIES, INC.) 29 November 2022 1-15
(2022-11-29)
entire document

X CN 107785313 A (SEMICONDUCTOR MANUFACTURING INTERNATIONAL 1-15
(SHANGHAI) CO., LTD. et al.) 09 March 2018 (2018-03-09)
description, paragraphs [0034]-[0132], and figures 1-11

X CN 105097698 A (BEIJING HUIMOR TECHNOLOGY CO., LTD. et al.) 25 November 2015 1-15
(2015-11-25)
description, paragraphs [0016]-[0025], and figures 1-6

X CN 114759094 A (CHANGXIN MEMORY TECHNOLOGIES, INC.) 15 July 2022 1-15
(2022-07-15)
description, paragraphs [0014]-[0063], and figures 1-10

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

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

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

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

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

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

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

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

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

17 May 2023 29 May 2023

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

China National Intellectual Property Administration (ISA/
CN)

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

Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/076338

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 102931222 A (INSTITUTE OF MICROELECTRONICS OF THE CHINESE 1-15
ACADEMY OF SCIENCES) 13 February 2013 (2013-02-13)
description, paragraphs [0033]-[0062], and figures 1-10
A US 2011260213 A1 (IBM) 27 October 2011 (2011-10-27) 1-15

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2023/076338
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 115411091 A 29 November 2022 None
CN 107785313 A 09 March 2018 uUsS 2018166569 Al 14 June 2018
uUs 10790392 B2 29 September 2020
EP 3288071 Al 28 February 2018
CN 107785313 B 08 June 2021
CN 105097698 A 25 November 2015 None
CN 114759094 A 15 July 2022 None
CN 102931222 A 13 February 2013 WO 2013020255 Al 14 February 2013
us 2013037822 Al 14 February 2013
us 8754482 B2 17 June 2014
CN 102931222 B 20 May 2015
us 2011260213 Al 27 October 2011 GB 201220031 DO 19 December 2012
GB 2492524 A 02 January 2013
GB 2492524 B 22 May 2013
WO 2011133339 A2 27 October 2011
WO 2011133339 A3 08 March 2012
DE 112011101433  T5 28 March 2013
DE 112011101433 B4 24 January 2019
™ 201201371 A 01 January 2012
TWI 505466 B 21 October 2015
us 2012261717 Al 18 October 2012
us 8421191 B2 16 April 2013
us 8236660 B2 07 August 2012

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




EFrRRRE Il P iR 5
PCT/CN2023/076338

A ESIRbaES

HO1L29/786 (2006. 01) i; HO1L27/092(2006.01)1i; HO1L.21/8234(2006.01)i; HO1L21/8238(2006.01)1; HO1L27/
088(2006. 01) i; HO1L29/423 (2006.01)i; HO1L29/06(2006.01)n; HO1L29/08(2006. 01)n; HO1L29/10(2006.01)n

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

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
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 )

CNTXT, ENTXT, ENTXTC, WPABS, DWPI, CNKI, IEEE: #H3py, ST, 54, 284, Hxb, wEibhE, wRaE, g,
EARE, REEE, fERE, VR, IR, W& VHIE, B, {1, B, S, N, N, TR, B, bfd, v, &
jj7 g‘ij7 §ﬁ7 jﬁ‘bﬁ¥, %%7 §ﬂ7 ﬁ*}$7 ﬁ*}§7 %*Z$7 %*Z%, +FET+, transistor?, +MOS+,
semiconduct+, devic+, CFET?, CMOS?, complementary, Si?C?, Si? 1w ?C?, Si?Ge?, Si?

1w  ?Ge?, source?, drain?, electrode?, active, channel, stress+, strain+, tension, tensile, stretch+,
compress+, press+, crush+, carrier?, electron+, hole?, mobility

C. XX
% AU SIS, BERN, IERMHEEETE AR AR K
PX CN 115411091 A (KEBFHHAGRAF) 2022411 H29H (2022 - 11 - 29) 1-15
43
X CN 107785313 A (HCh[E Prde p e B it () B R A2 20184E3 H9H (2018 - 1-15
03 - 09)
B 0034]-[0132] B, BHEI1-11
X CN 105097698 A (JbET s/ RRlEIR ARS) 20154E11 H25H (2015 - 11 - 25) 1-15
A5 [0016]-[0025 ] B, FHEI1-6
X CN 114759094 A (KEBEFHHAGRAT) 20224£7H15H (2022 - 07 - 15) 1-15
B 5E[0014]-[00631 B FHFE1-10
X CN 102931222 A ((PERI 2RI E THFSTAT) 2013FE2H13H (2013 - 02 - 13) 1-15
B 4[0033]-[0062] BE. BEI1-10
[V ]34 scpbreckms o b TR R
* Bl ERER “r” FEHIEH ﬁﬁnﬁaﬂﬁz}é@%ﬁ, 5 dHE A, (B4 THEE
“A7 AR RIFISE TR T A HAR — SRS S0 KO 23R R B i AT
“pr BB AFEEFREERSER SO “x” % %E%aﬂz%%@%%éﬁﬁ%ﬁi‘zi#, A BSRIRT BB
g7 7E R R G A ARIITE R i BB prn 55 X
. e . . . " , “yr SRRIFESRRI S é@x#'ﬁ%*%ﬂzﬁgﬁﬁﬁxﬁﬁ%%ﬁ
“L” AIREXTL S B SR IR BE R SCAF, B E 7 — R 5 | SO Y : Hils 5 >
ﬁiﬁaﬁaﬁmﬁ%ﬁ%mﬁﬁﬁmﬁammi#<mﬂw SRR e JATEBAN RS RIS, Bk
“07 WROKAT. (B, FEMRIATRATFI ‘47 FIBRERINsH

“pr A H ST E R H AR T B R B e A B RS0

v B2 A F o 2 510 25 4
2023%5H17H 202345 H29H
ISA/CNI 44 AR F I Z5 H ik ZRE R
o R S AL -~
o b T U DX TS L6 5 100088
M5 ig (+86) 62411370

PCT/1SA/210 3K (58271) (20224E7 1)



EFRERIRE [ P F I 5

PCT/CN2023/076338
C.  HERXH
% A SURASCH, R, IRUIAEKBIE it SIS
A Us i§1}260213 Al (IBM) 20114E10H27H (2011 - 10 - 27) 1-15
X

PCT/1SA/210 3K (58271) (20224E7 1)



R H S
XTREERNESR PCT/CN2023/076338
Wit 4 8 0 B RS el Gl el

CN 115411091 A 202211 H29H T

CN 107785313 A 20183 A9H us 2018166569 Al 20186 H14H
us 10790392 B2 202079 H29H
EP 3288071 Al 2018F-2 H28H
CN 107785313 B 202146 H8H

CN 105097698 A 2015711 H25H T

CN 114759094 A 20227 H15H T

CN 102931222 A 20132 H13H WO 2013020255 Al 2013F2H14H
us 2013037822 Al 2013F2H14H
us 8754482 B2 2014F6 H17H
CN 102931222 B 201545 H20H

us 2011260213 Al 2011410 H27H GB 201220031 DO 2012712 H19H
GB 2492524 A 2013F1 H2H
GB 2492524 B 20135 H22H
WO 2011133339 A2 2011410 H27H
WO 2011133339 A3 20123 H8H
DE 112011101433 T5 20133 H28H
DE 112011101433 B4 201971 H24H
W 201201371 A 2012F1 H1H
TWI 505466 B 20154F10H21 H
us 2012261717 Al 2012710 H18H
us 8421191 B2 2013F4H16H
us 8236660 B2 20128 H7H

PCT/1SA/210 R (MIREFME) (20224E7H)




	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 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

