Enbodi nents descri bed herein provide a nethod and

apparatus for obtaining process information in a

substrate manufacturing process using plasma. |In one
(12D oRN ROt AL ferelamaey PUIQIS}MED\UlNdEﬁj THEVA N TRVDPORA TTOK @REATY (PCT)

19) W%Eld tIntalb‘EthzﬁtPr operqg& ggs?mfz:%{mn

detected at substanti al |
@dntyadtidnplinblie@tiocPad opt N
Hnwptanrer 849 hdHh2000pn,
nonitoring of critical

supgirate te
di nensi ons on the substrate.

o Ay R A v
P2 '/ gon a'(lo‘i‘ﬂgérﬁgg}n% ﬂljh cfitfon Number

ner gy

97L1 1156 A3

(51) International Patent Classification:
HO1L 21/66 (2006.01) HO1L 21/205 (2006.01)
HOIL 21/3065 (2006.01) HOI1L 21/324 (2006.01)

(21) International Application Number:

PCT/US2009/034257

(22) International Filing Date:

17 February 2009 (17.02.2009)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
12/040,698 29 February 2008 (29.02.2008)

Applicant (for all designated States except US): AP-
PLIED MATERIALS, INC. [US/US]; 3050 Bowers Av-
enue, Santa Clara, California 95054 (US).

Us
1

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): DAVIS, Matthew
Fenton [US/US]; 720 Fern Ridge Road, Felton, Califor-
nia 95018 (US). LIAN, Lei [CN/US]; 3335 Homestead
Road, # 30, Santa Clara, California 95051 (US).

Agents: PATTERSON, B. Todd et al.; Patterson &
Sheridan, L.L.P., 3040 Post Oak Blvd., Suite 1500, Hous-
ton, Texas 77056-6582 (US).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, 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, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(88) Date of publication of the international search report:
10 December 2009

R12 L R13
7

(54) Title: ADVANCED PROCESS SENSING AND CONTROL USING NEAR INFRARED SPECTRAL REFLECTOMETRY

110 0 1115
Dj15 215 215
R12 R13 R12 ADJ R15 R12 D;fm
RM% R15 R14/\\—£——‘ H 14% “ R15
m—— — \;}/\/211
R14
Ruﬁ %/ R12 R14 Riz—— 41 R4
— R13 ‘, R13
—

R12 |

T/v R13
Ias¢

—— s

20097111156 A3 I 00 0 010 A0 OO OO

<

W

FIG. 11

(57) Abstract: Embodiments described herein provide a method and apparatus for obtaining process information in a substrate
manufacturing process using plasma. In one embodiment, a chamber is provided having one or more optical metrology modules
that are positioned such that optical energy from the plasma process is detected at substantially orthogonal angles. Metrics derived
from detected optical energy may be used for endpoint determination, substrate temperature, and monitoring of critical dimensions
on the substrate.



