7/019002 A3 I} 10 00 000 O I

=
o

o

0

W

A nmethod for fabricating a stressed MOS device [30] in
and on a sem conductor substrate [36] is provided. The
nmet hod conprises the steps of fornming a gate el ectrode
(12) BEERBVEONAIL ARPLICYT TGP R OYHEDPAINDER $HH SATEAT € OOBBRATAON TREATY (PCT)
etching a first trench [82 and a second trench [84]

(19) Wofl dthnglleau Oggyﬁggmz SHRS

'g) the first tren
or e MIHH%IHIHIIIIHIHIIItIIHiIIItHIIhIHaIIIIHIHHtIIIﬂIIIIIIIIIIIIIIII|I|I|||III|||||II|

eI ectro A stress “ mat eri al

@glmeltnw&lhmn&m bile the fITST trengty irﬁ&]mtﬁﬂd pumlcadnﬁa Number

sseandaiy W07 @%03nd conblckivity dyyey BOYTH19002 A3

(51) Inte@aggnialtiateft@Bisiffegiof:or m a sour ce r edfi ON ALBA]BH, BG.BREBW, BY, BZ, CA, CH, CN,
HiLR4ES NN [82] and a drain regi®Ak [0914%2 PR DEHeM. Dz b B BG, 5. T
an 1AGKAN, ApBUGH LAl To preserve the \55 P g"ﬁé‘%ﬁlﬁ%@ UK IRLS LT
he substrate, a l@yekoedogrechani ﬁﬁf W MAL MW, MX, MZ, NA.

[96] i s deposited on the stress iwgueNBdABUEG Bl Pl $ORO. RS, RU. SC,

(22) Injgryadpnakfifias Batesn  gFuly A9 PENRL i ng. sp, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English

(26) Publication Language: Enghsh (84) Designated States (unless otherwise indicated, fOr every

kind of regional protection available): ARIPO (BW, GH,

(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

11/197,046 3 August 2005 (03.08.2005) US ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(71) Applicant (for all designated States except US): AD- FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

VANCED MICRO DEVICES, INC. [US/US]; One RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA,
AMD Place, Mail Stop 68, P.O. Box 3453, Sunnyvale, CA GN, GQ, GW, ML, MR, NE, SN, TD, TG).

94088-3453 (US).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(72) Inventors; and

(75) Inventors/Applicants (for US only): PEIDOUS, Igor
[RU/US]; 1J Mountain View Knolls, Fishkill, NY 12524
(US). PELELLA, Mario, M. [US/US]; 1876 Miramonte
Avenue, Mountain View, CA 94040 (US).

(74) Agent: DRAKE, Paul, S.; Advanced Micro Devices, Inc. (88) Date of publication of the international search report:
5204 East Ben White Boulevard, Mail Stop 562, Austin, 29 March 2007

TX 78741 (US).
Fortwo-letter codes and other abbreviations, refer to the "Guid-

(81) Designated States (unless otherwise indicated, for every ance Notes on Codes and Abbreviations" appearing at the begin-
kind of national protection available): AE, AG, AL, AM, ning of each regular issue of the PCT Gazette.

(54) Title: METHODS FOR FABRICATING A STRESSED MOS DEVICE

/96
82 84
92 \, 66 ,/ 94
[ \\ (4/ \
, 68 ,
/
90 90 36
30

(57) Abstract: A method for fabricating a stressed MOS device [30] in and on a semiconductor substrate [36] is provided. The
method comprises the steps of forming a gate electrode [66] overlying the semiconductor substrate [36] and etching a first trench
[82] and a second trench [84] in the semiconductor substrate, the first trench and the second trench formed in alignment with the
gate electrode [66]. A stress inducing material [90] is selectively grown in the first trench [82] and in the second trench [84] and
conductivity determining impurity ions are implanted into the stress inducing material [90] to form a source region [92] in the First
trench [82] and a drain region [94] in the second trench [84]. To preserve the stress induced in the substrate, a layer of mechanically
hard material [96] is deposited on the stress inducing material [90] after the step of ion implanting.



