SEM CONDUCTOR DEVI CE BASED ON Si-Ge W TH HI GH STRESS LI NER FOR ENHANCED
.CHANNEL CARRI ER MOBI LI TY. Abstract: The carrier nobility in transistor
channel regions of Si-Ge devices is increased by enploying a stressed
l'iner. Em (@OINFERNATION!I] APHEICADOINFUBZISNED LIDER THP PASNIr (©0PERABOS TkEASIPEBSed
filmoverlying rel axed source/drain regions. O her enbodi nents include
appl ying a h[‘ghwedﬁ}rﬁrtélsmlalargpe(tgm or AT

after post silicidOrsspiastion renoval , @@l ,

strained Si sour EéraHemRPBYaYi ons (71
transistors, respectively.

(43) International Publication Date (10) International Publication Number
’ 24 November 2005 (24.11.2005) PCT WO 2005/112127 A1l
, (51) International Patent Classification’: HO1L 29/78, NY 12524 (US). BROWN, David, E. [US/US}; 40 Patricia
21/336, 29/10 Drive, Pleasant Valley, NY 12569 (US).
(21) International Application Number: (74) Agent: DRAKE, Paul, S.; Advanced Micro Devices, Inc.,
PCT/US2005/013239 One AMD Place, Mail Stop 68, P.O. Box 3453, Sunnyvale,

CA 94088-3453 (US).

(22) International Filing Date: 19 April 2005 (19.04.2005 .
8 b ( ) (81) Designated States (unless otherwise indicated, Jor every

kind of national protection available): AE, AG, AL, AM,

25) Filing L : i
(25) Filing Language English AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
. . CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
(26) Publication Language: English GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
.. . KG, KM, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA,
(30) Priority Data: MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
10/838,330 > May 2004 (05.05.2004)  US PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, 5,
TJ, ™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU,
== (71 Applicant (for all designated States except US): AD- ZA, ZM, ZW.
e VANCED MICRO DEVICES, INC. [US/US]; One
= AMD Place, Mail Stop 68, Sunnyvale, CA 94088-3453  (84) Designated States (unless otherwise indicated, for every
e (US). kind of regional protection available): ARIPO (BW, GH,
_— GM, KE, LS, MW, - MZ, NA, SD, SL, SZ, TZ, UG, ZM,
swwm= (72) Inventors; and ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
=== (75) Inventors/Applicants (for US only): SUN, Sey-Ping European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
] [US/US]; 724 Jefferson Blvd., Apartment 724, Fishkill, FR, GB,GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
= [Continued on next page]
- === (54) Title: SEMICONDUCTOR DEVICE BASED ON Si-Ge WITH HIGH STRESS LINER FOR ENHANCED CHANNEL CAR-
== RIER MOBILITY
— NMOS PMQS
— 100 76
— 90
P— 72
y— 3 5 =]
< 73 il
o —
—(
~
e
e
S~
e}
1
&
o (57) Abstract: The carrier mobility in transistor channel regions of Si-Ge devices is increased by employing a stressed liner. Em-

O bodiments include applying a high compressive or tensile stressed film overlying relaxed source/drain regions. Other embodiments
include applying a high compressively (90) or high tensilely (120) stressed film, after post silicide spacer removal, over gate elec-
a trodes (72) and strained Si source/drain regions (71) of P-channel or N-channel transistors, respectively.



