wo 2016/069180 A1 I 1NN 0 A0 R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau %

(43) International Publication Date .'//j

6 May 2016 (06.05.2016) WIPO I P

(10) International Publication Number

WO 2016/069180 A1
CT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
HOI1L 21/336 (2006.01) HO1L 29/78 (2006.01)
HO1L 21/20 (2006.01)

International Application Number:
PCT/US2015/053195

International Filing Date:
30 September 2015 (30.09.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/072,937 30 October 2014 (30.10.2014) US

Applicant: APPLIED MATERIALS, INC. [US/US];
3050 Bowers Avenue, Santa Clara, California 95054 (US).

Inventors: DUBE, Abhishek; 733 Old County Road, #G,
Belmont, California 94002 (US). CHUNG, Hua; 4645
Piper Drive, San Jose, California 95129 (US). WANG,
Jenn-Yue; 1271 Bedford Street, Fremont, California

94539 (US). LI, Xuebin; 1030 Castleton Ter. Apt. E,
Sunnyvale, California 94087 (US). HUANG, Yi-Chiau;
40972 Cruz Court, Fremont, California 94539 (US). CHU,
Schubert S.; 38 Sequoia Way, San Francisco, California
94127 (US).

(74) Agents: PATTERSON, B. Todd et al; Patterson &
Sheridan, L.L.P., 24 Greenway Plaza, Suite 1600, Houston,
Texas 77046 (US).

(81) Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, 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, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

[Continued on next page]

(54) Title: METHOD TO GROW THIN EPITAXIAL FILMS AT LOW TEMPERATURE
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(57) Abstract: Implementations of the present dis-
closure generally relate to methods for epitaxial
102 growth of a silicon material on an epitaxial film. In

¥ /f one implementation, the method includes forming an

LOADING A SEMICONDUCTOR S8TRUCTURE INTO A PROCESS CHAMBER,
WHEREIN THE SEMICONDUCTOR STRUCTURE COMPRISES A SUBSTRATE, A
PLURALITY OF SEMICONDUCTOR FINS, AND A DIELECTRIC MATERIAL

epitaxial film over a semiconductor fin, wherein the
epitaxial film includes a top surface having a first fa-
cet and a second facet, and forming an epitaxial lay-

DISPOSED BETWEEN THE SEMICONDUCTOR FINS ON THE SUBSTRATE er on at least the top surface of the epitaxial film by
alternatingly exposing the top surface to a first pre-

104 cursor gas comprising one or more silanes and a

ya second precursor gas comprising one or more chlor-

/

inated silanes at a temperature of about 375°C to

|

about 450°C and a chamber pressure of about 5 Torr

GROWING AN ERITAXIAL STRESSOR FILM QVER EACH SEMICONDUCTOR FIN ] to about 20 Torr

J
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THE LATERAL DIMENSION

(OPTIONAL) PORTIONS OF THE EPITAXIAL STRESSOR FILM ARE REMOVED IN }

108

S
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FORMING A SILICON CAP LAYER ON THE EPITAXIAL STRESSOR FILM BY
ATOMIC LAYER EPITAXY TO PASSIVATE THE EPITAXIAL STRESSOR FILM

FIG. 1
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