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[0001] A®+EZKT 2011 A 6 A 20 BIR R4S, 554 201110166549.4. K
Bl L AR A “—FrFFREMALF:EFE P E EA P FHMLER, Lo
A Bt T B AR E P,

AR
[0002] AK 3 B4 SIRHIEATK, 2 B —FhF Sk A A2 3

HREHER

[0003] A T RBHERBHKS R i R RE, BHEFERTHRBERL
HERE Y, BWMLELHENARRE. MERHARBRNE D, 5 RE
TRA R R IEGF A, 444Kk E# SOI ( Silicon on Insulator ) 2 #) K ek
WFHATHI SR A B, REH B PE DR S, TRAFEMKALS K
& MOS Z#F 69183k 25 4

[0004] K& SOI 4 A 4 R B7 & &, £ IUA A LK “Silicon-on-Nothing — an
Innovative Process for Advanced CMOS” (IEEE & -F &4+, % 147 %
2000 % 11 #8) ', Malgorzata Jurcazak, Thomas Skotnicki, M. Paoli %
ARBET —HBEAERHELEZE EHAE SOl B #-SON ( Silicon on
Nothing ) 251 %44 .

[0005] SON ( Silicon on Nothing) £ —3 &% E CEA-Leti #= ST & & ¥
8 A 90nm A E A TR AT L4 CMOS #A2 K BA R bh HHAHK,
SON i#if “ZRE” LEM EAE TR E R B LER LAl PR 2T A&
AR RARAAHAA. 5 SOl B4k, TIRLEM N0 F I D FH K
v, RRBRADTEAE w3530 505 em, DIBL 2 7 vA K KK,
m BTGB SR EE A Z RS A, RERFGEAFE, RFEA
A6 T FAE AR, BT T A BE SO B4F469 A Aw AL, VAR T VAR A
PREEAR BT 344 SOL R AR B4 ah |, #OAH ARHB SOT H R4y — A&
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[0006] 4% SON Z3#F & K444 A A T4 & 25 &. SON MR b2
M, KRB RIE SiGe BHETL., B XA XLHMRET AL (He) B
FIEANM AR K KEA-RA (H-He) &FIREEANM IR K7 %414 SON
BAF. SNE SiGe B E T LT BN TR, ¥ 0T E
WA ZRE, mIEEBHHIER T % ), SRR RERGEZRLEFS
FIEANRA — MR, A BEAZELER D) A AT 6928 RAALE & 3542
I FAEEIEEHF S PR,

[0007] &1 F 4 B 51 &5 R/ X 5] &I 3k b [ R SR A& dh Ak & R+ 4
d g e AR 4E DN, R TR R X G A L TR R A AR ) AR B AR — MR E
ZHRE. EREMAREEDRTH MOS kg Lk kA& Bt
fik B, VARCNRIBR G IEfR L, £ SON BT, JofTH4EdEfk & A &
¥ KB @ ARE @ ls £ S K.

XAARAZE

[0008] A& BA S £V Rk ERB R, BRE—FFFREFLHAL
#liE gk, BRONVRIRRGERAREIL, RIHEMFHRE, BRAK, A
IR,

[0009] A ik LK B ¢4, KREHERBT —FFFIREH, ZLEHLIFETE.
FFHRAEAR, ZhE. MHEEE, N, RIBX. BAE, L

[0010] PT& AWM 3E B As F PF ik SR AR |

[0011] AT & AN 345 F BT i AR 3 & 44 A0 BE L

[0012] AT3& IR /iR K # F T id F AR AR g, A2 T BF iR AR & 44 @ )
[0013] P ik =5 A% T PT iR AT IR, 7 ;
mmq%ﬁ#%%ﬁ@gﬁ%%iiﬁiﬁ JE G AR K
R FRAARFE G FEERTAAMGZE, £EMETE
R F FR AR M 5 PR AT R A E

[0015] Frid ik BB E A R/IBRRE REH AT,

[0016] £ %, Frid Ak E 444 TiSi,. CoSi,. NiSi. PtSi, ¥F &5 —#F &K
|,

ey F ek, BT
G F ek, Br
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[0017] AR L3, AL LREET —Fr FFIRE M G418 7 %k, EF % @46

[0018] (a) #AEATK, FEFTEATR B RAMIRIE B, 12 F7 X AR IE & 491
RETS AR AN 35 ;

[0019] (b) & FF & AR & 7 M 69 4T &, BT R W48, 255 8 1k BT id AR 38
ERMe A, EELFE, HREE, &F ML TR LGRS R
F AR AR

[0020] (c) J2FATi& A & 7 M) 6% 3 SR 2 Ak & T s R 1R R

[0021] (d) BEFERIBRBEEGEEDH RBME.

[0022] £, AR AT WIAE 69 7 &

[0023] /2 AT & AT R AAAR I & BT ik IR &

[0024] ZFTiR4EIEE LB E— B2, @B ARH ALK ER R
a2, Frid 9 s T AT AR & 6 A ),

[0025] ZI4R ik FF 0 & 6946 08 &, 4 P78 KR IR

[0026] %) 4% PT ik AT )&, , FEAWMIE & 64 75 A0 A%, 14

[0027] T MR FTiE Ak 0 35 3R .45

[0028] R KPR R/IFRR A& LW REEE, FridselEeissth Co.

Ni. Pt. Ti Fay—Ar R4

[0029] iB K, M&Prid4 /BBl FAE 6 Pk R/ X & & R AL,

[0030] ZFR R R EL GG PTiE 25 .

[0031] #3B A L A RA G F SR M A L5 %, RAF A FFIR2 41k
I, LG R LR 4% SON (silicon-on-nothing ) 4454, K
My 7, BIRTARA, RS THE, A, BdeFFREMFFHRE
AR E, BT RIRR AR, RS T FFARB4EE

B B39

m%m$ﬁ%; 64 Au /R A0 6 & Aok BN @ 48 AW B 5 56 4 69
HEFREFRARARHEMB, P

m%ﬂﬁlmﬁ%$ﬁ%%+%% LA By )1 Tk e — AN B AR 3 Ay
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[0034] B 2 2/ 12 AHARIEA | =647 khld F PR EHTAE Pz F TR
HAEBZANH:EN RGN EmEHNTER.

AR E T X

[0035] F @& % 204418 AR BH &9 523645, PRk 56669 =0 £ B = i,
HA B 46 E AR ) R EM AT T R T AR B SR E AL A A AR R R E
G LA, T @B A A U B #5iE 64 ) 2 T e, AR TR
KO, W R EREAR A 3T AR TRl T A TTRAET 5 B RF 69 6
BIXA) TR R EIARLAG TR M., AT RARLAG AT, FXFaf
AT ey Ak B ATRE . B R, AL A =), FEBRE
TR AL, s, REXMUTUERRGFFELRAFLT fo/RFF,
XA ETAALT M F R o986, ELRY R TP & AT £ 364 Fa/
KX EBEZE R A . 2, REPARMBT 69 45 209 T2 AA #6961

{8 # AAREBRRAR TAE ﬁﬁﬁ%La%Trm%ihﬂﬁ%ﬁ
PR . FHON, ATHAEMGE —4FEES ZFEZ “L” 9EMTIAE

e — o ZAFAETY R A AAEAEAR G LB, AT vA @3E B I A AR AR A,

B — e AFAEZ ) 4 KA, A F — e B AR AR B R AL Bk
[0036] F & & 2ot AL R4 0 F SR it ATk, FAF A 11, 2%
PREEM) BLIEAT R, 100, F-F4R 4K 2500 2 AE 410, MHRIE S M3 230.

BRI X 500, HAEE 520, HoP:

[0037] A& A AR 3 B4 T AT 38 FF4R AR 250 2 1

[0038] AT AN 230 45 T AT i A 3R B o9 0 B2 L ;

[0039] AT & IR/ X 500 #& T B & F AR AR 250 F, A5 T B d AAR3E & 49
AN ;

[0040] AT 2 B2 410 # T Arid 47 & 100 ¥ ;

[0041] ik F G4k ARk 250 BB FATR EF 410 L7, ESMRKEF
6 b, PR AR 250 P E 69 B E KT ARME BE, EEWIRTE

67w b, BT AR EMK 250 5 AT ik AT R AR %

[0042] A ik 33k & 520 B & AT IR /R X 500,
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[0043] 2, PP MARIE & QLG & 200 FetfAR 210, =Tk, Prid i
M BI% QLI T AT A MR Z £ 69 B 2 & 220,

[0044] H 4, Pri&dEfd & 520 694144 TiSi,. CoSi,. NiSi. PtSi, ¥ 49 —#F
R ELEA,

[0045] F &% AR 4540 69 %138 77 SR AT ) ik

[0046] iHEAFE 1, E7 % 03

[0047] 3 S101, #AEATEK 100, F£ATRATIR 100 W AL S, EFT
AR I B 6 AR T ax M3 230;

[0048] 3 S102, JEFTRAMARIE B 7 69 4T & L7 R 48 400, 8% 84k
P iR AR 3 & F M) 69 W48 400, A FE, BRZEE 410, BEEMEZRE
400 k&9 4T & AR 5T R 54K AR 2505

[0049] 4 & S103, & & R/F X 500;

[0050] # ¥k S104,  mdEmk & 520.

[0051] T@44KE 2 28 11 34538 S101 253K S104 #HATHLH . & 2L 44
2, REPBIANFEHRAGUIEAGED T =F6 B, BEAH SF )
%4,

[0052] A% 2, AF ¥ SI101 F, ALK 100, FEEPTRATE 100 EH
AMARIE B, JE TR AMAR M B 04 B2 T AR AN 3G 230, PTG & 6L 36
JRJE 200 FoARAR 210, 7Tk, PR MARE &i8 QL3845 T AT R MR L a9 B 2
E 220,

[0053] AL T, 4T/& 100 £ 5mAaE, Kk, ATRAMEH (100}, &
FEIA A S 8180 B R (B4 P BATERFH N B4R, 4T& 100 72L&

FELEFrH LB E . LS PATE 100 25 VA FFE 5 Ge. £ 45 SiGe 2%
A, BRI, ATE 100 69 BT AR T 2 )IUE MKk, Blho T VA
400um -800um &9 /5 E T E A .

[0054] £ AR B0, & EATR 100 LB RMANHRE 200, £ KK
)P, PTRAANR B 200 TTOAH BALAE. RALEER EBAH R, £E4
EB T, P AR E 200 AT AR F K /MR, #lde, HFO,. HfSiO.
HfSiON. HfTaO. HfTiO. HfZrO. ALO;. La,Os;. ZrO,. LaAlO ¥ 4§ —7#F
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‘Xﬁ-éﬂé\, BEEETVAA Inm -5nm, 4= 2nm. 4nm. PTiEAE 210 3T VA &
WRBH R ES RS M, XALHRY KL EE (FF NMOS, 4
+4v TaC, TiN, TaTbN, TaErN, TaYbN, TaSiN, HfSiN, MoSiN, RuTa,, NiTa, %, *F
F PMOS, 44 MoNj, TiSiN, TiCN, TaAlC, TiAIN, TaN, PtSi,, Ni;Si, Pt, Ru, Ir,
Mo, HfRu, RuOy ), 2 /ZE T VA% 1nm-20nm, 4= 3nm. Snm. 8nm. 10nm. 12nm
K 15nm, BAEFFESBHKLREELHRESH LS &, Ti. Co. Ni. Al W
RAESEF DT AL 210, RS EME 210 EH RE 2 & 220, #lhei@idin
A, Biuit, REALAE. BRALER AL EAT R, A AR 210
69 TR ER X E,.
[0055] 42 %, FEPTiR MM 3 2 69 M BE 7 M3 230, A FHMALTE 5 1%
. PP Mg 230 T A & RALAE. BALEE. ﬂﬂ%&\%%ﬁkﬁﬂA
fwﬁﬁ%AL%ﬁﬂ% Tuﬂﬁzé M. PTRANEE 230 TTAEE &
FERA 2 4k T2 B EE T A% 10nm-100nm, 4= 30nm. 50nm
2 80nm.
[0056] 2% B 3. B 4 /A 5, AFRSI02 F, f£ TR MAIE & 549+ IR
TR WIAR 400, IRk R bR PT IR AR & AN 69 W AE 400, AT A, R
FHEA10, BB APTE TR 400 koAt IR R 5 amF AR BUR 250,
[0057] & 4, EPFTEATE 100 £ R WAE 400, B4R k2, &P R4
100 Fe 4832 & LW ARG & 300, AEPTEEIRE 300 L& £ — &L IR,
WITRAEH AR LM RIT O, Pk I o fs T A A% & of d il
PFrid Xzl R R AR F R, 204kPTEF 0 F a9 E 300, EHEE EF
BRI 310, FARATE LK, whB 3w, ERE®RE T, FFEF2 310
b4 — 3T FTR M 230, £ ARKL A — e pd, EFTEI 2 310
Fo BT M3 230 Z 18] 5T VARG A R A ik 4682 & 300, o7 VAARSE P&t 49
FFRBHGRTHFHITEENRE., REZIRATEATE 100, EMRME
F 6y AT R IAE 400, W@ 4 Fiw. PRI E 300 &9 H R R AR,
FAAE. REALAER A, ToAEidF AMERFLSEN 7 EHRAE
PRk Atk b, ZIARPTEIE B0 7 ik 3Tk 24k RIE, RRASEHE
AR AT IR KB 4k, PTIREIRE & 69 5 7T AARIE R T 2 R A7 4], LB
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S 1~5um. ZARATIRAT AT R A 400 495 5% 5T ik %4k RIE, @3
Ffolph) RIE X &GAAAT. 8. S, TORFREGME, R
WARE F, RFARELERE 0, ERERG T, TiEalikdeiwig 400 24
PR A EGMAE, AEEIREE R, AR IREE R &G i, RAHOE
A GG P WAE 400 AL FE ., ERR e — L LA T, LT E
LT ik RIE 69 T8 A4, 38 ealikd wiAg 400 9488146 4kA2 5, A B80T
EESSRY, AW 400 FiH,

[0058] 4B 5 P+, f2PTi&MARIE & AN a4tk F /s 48 400 &, KA 8
R AR T LGSR AR A WIAE 400, 1EAMAIEE R MG WAE FE, BHREE
410, B ZEHIEEPTEZIE L7 6940 R 0T A FRIEIK 250, A4 LT
WIHF, TAEFFRIAR 250 FHRB/IRE, BB FFARIER 250 2AF A
FFIRBAER, ELMT AN T 6 L, PridFSRAIRe |5 7
FATR 100 ARiE . EREHRG T, PrRATRE 66 A <100>, 2% 4R 8 1k
RITAALZEAAE (KOH) « W T AR AME (TMAH) T Z-4RR=
B (EDP) %, R84, BIROGIREA 5~40%R G0k, REBAEA
40°C~90°C. @1 F KOH. TMAH % J& 1&g xt & oy 22 J8 1 LA &6 bk, A
{111} & @ 89 8 Akak B b xf Hpb by @ 09 8 dhag B2 12525 1. 100, B bt
(111} db & A TE 4k, 4o B 5 7, TR & B2 410 64 ) B2 % 4 8 4145 1k &
A (111}, FIAESG AR, RFFEUAEEMTE,

[0059] $h4T 3% S103, A& IR/ X 500, R IR/FE X 500 895 kA & Tz
A T REEBRIMEREASE, B, AFE 6 B 7, Bida kM
M 230 RIMIEAG ik, REHRL P RFFHRAR 250, Bk, w6 AT
T, RIARE TR M 230, BEISEBEHF AR T 410 L
F AR 250, EAKW G Ep— L LG T, Wl 7R, Rk
¥ 230, miBiLshIE, FEPTIEF SRR 250 49 KL BOATIR E R 400 49
FE RSN F TR R, A BT AR AR 250 FRE A TR A3 230 2
I

[0060] FA &8 iE & FiE N, ¥ KA RAZH LRI L6y 7k, HBRIRIRR
500, 4ol 8 fe ) 9 P77, AR &G HAb— 2 LEH F, KA RAZEZ 6

7



10

15

20

25

WO 2012/174791 PCT/CN2011/078873

SPIEST VA — W AW R RIFE KX 500, ML T K.

[0061] *F-F PMOS %3, R/HEX 500 7T A2 P Ai5xkey Si, xF-F NMOS %
L, BIFIX 500 TVAR N B35Zeuy Si. R PT ik F SR M H#E 4718 K,
AE R R 500 P e935 4, BKTUARA GLiEkikiB K. RFERKFH
W35 8 7 iR T R

[0062] Fa &, #ATHH S104, % mIEfkE 520, Bk, &%, @3 m4
WA, EAFFREMBREGRBERALREE 510, £F, M4®a0
AL HSAEG{11}mEa AR, ERARKRFTTHE 10 ¥
THE 410 69 MEE, Prid 4B Ee9M#EA Co. Niv Pt. Ti P 6§—Fr R Htas,
Wl 10 =, RE, HITRK, HATREEE 510 5REGPER/IFBK 500
B R BRL, T MIEARE 520, FERARLGEEE 510, B 11 FF®,
RJE, A E 300, w0l 12 7w, BT ARELIREHRGT, AEKE
410 LA LGMA (REE T ),

[0063] £z ¥ FHREMFENELETL T, FEEENFFIREM EH K
BN B, BRANREART —HNRRIN T 410 ¥, ZETABRRBE
L L 21 RAEAR A, ZAERRAG G RIRE ZRE B TR E 520,
RG EFFR AN FIEAERE, TRE A& 520 HAkeh 2 8 K.
[0064] & & % F =6 LA A AL S 2 milol, BEEMAERKE KL
BE 64k AP Ao BT BT AR A F R PR R R PSS B 9 H oL T, T AT X 8k 523645 AT
BAF T, B FS . AT HEAA T, ARG EERARAR LS EHE
R ERFARLARPTLE NGRS, T2 HReGRFTIARAL,

[0065] sboh, RA A6 ATEE RERTHLIA B F #4iE 6945 2 £ 66069 T 7. .
M) H3E. K. FE. FEAFTR, ARLAGNTFRNZ, 1FAHK
AR -FBBARA T KA G R, T 8 3 QA ERE B PRI R 6
IZ. M. FlE. RAR. TR, Z7ERGE, EFentsrs KEH9
b 849 5F L 52 3648 KARAE ) 44 3 e &%%ﬁk%ﬁﬂ% ER, RBALWT
ASTEMET A . Bk, REPAFTMARFNERGERILE T, V. 4|
#. MRAER. FER. FEXRTROAELRIFTLEN.
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R F & R

LSRG, ZEH AR FRARER, B MRS E.

w%\ﬁ%i\%@é,%¢:

BT i AMAR I B As T T i F SR k= b

B i M 345 F BT i AR 36 & o M) B b

PP R [ K% T P AR R, P4 T AT R AR & 64 7 M

FIf i % B % B R AT R P

iz FFHREAREEFHEATE LS, ELSMRBRKEYFE L, T
F SR AR R E KT ERMEG R E, AL TEYF G L, Bk
S AR AR G PR AT R A £ ;

PPk ik BB 2 TR R /R X R 5K 649 & ) .

2. MRIERFIER 1 TR F TR, b, Prd ARG A £ 5
Si. %4 Ge. %45 SiGe R H 04,

3ARFARA R | FiE ey F R M, o, T if AT R 69 & 8 4 <100>.

4. HBRIFBRAZRK 1 ﬁfr:\é’vﬂk%ﬁi #*J Hob, BTk 3 Ak & 6B
TiSi,. CoSi,. NiSi. PtSi, F & —FF s H 204,

5. —FFFIRGEMGHEF R, ZFHOLEAT TR

(a) RAEATR, £ATEATR LT AR IE &, J8 7R AR 3 & 44 1) BF
7 R A3

(b) 2 AT IE & 7 M G AT R T A WA, IR B 4k BT iR AR 3
ERMe A, EELFE, HREE, &F ML TR LGRS R

(c) Eﬁﬁk#ﬂﬁi&ﬂ_%/m' a9 F AR AR R IR R X

(d) & Z PR R/R X TR E 6 R8T R E.

6. HRIFEMAIZR 5 Tk ey 7%k, HF, PTEATRGG A A L4 Si.
¥ 0 Ge. #dh SiGe R H 204,

T ARIFERAER SRRk, HEF, AT &8 A <100>.

8. WRIFBARFIZR ST %, HF, $K (b) FHRWUAFEF &
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PR

FE PR AT R AMAR I B LT AR I ;

AR ErBE—EXZIK, B3BRALEH ALK EHRIT 2,
FIPi& 1 2 s T P ik AR 3 & 44 7 )

2R ATIR T v e IR, R4 TR R RVIK;

2k BT AT R, AR IE E 69 WM AR AR .

0. RIFERANERK SR F ik, £F, 24k H R AR WA F HAHF
pe Al

10. RIFERFNEZR S rideg sk, £, HFE (b) ¥, BEEReG5
HO R RR IR AALET (KOH) « W ¥ AR A4 (TMAH) . T =f-
ARR—By (EDP) R A4,

11, ARBAFI 2R 10 Prid ez ik, B, PTEERRGREA 5~40%M
FH A, BEEEH 40T~90C.

12, AR|RA|ZR 5 rizegrsik, L4, HR (d) HarEEREGS

BERFE PR RIFRE & L RER &, Prid4e/&&e 44 Co. Ni.
Pt. Ti P 69 —FF R H 204

BK, EPTIE AR &L IR PT R R X & 8 B ;

FRRBR LG TR E R E.

13, AR AZR 12 TR 8GF7%, B, BRTEEE & T &AM
IR
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