The present

invention is generally directed to various

nmet hods of controlling properties and characteristics

of a gate insulation |ayer

(16) based upon el ectrica

(12 BSIERNSIIONA SYPLIGYTIONP GB] SYHEMUNDER [FHE PAITNT I0QOSBRAIION TREATY (PCT)

one illustrative enbodi nent

one devi ce,

paraﬁ@?%?mg gFﬁ{east on

5 gr i or med -
43) Internatlonal Publication Date
3 February 2005 (03.02.2005)

t he net hod conpri ses

JEP B IH ‘3?”Y%ﬁ§¥wone ef;}%ii
]

cal test on at | east

N 0 0
= S operation to be

(10) International Publication Number

WO 2005/010977 Al

HO1L 21/66

(51) International Patent Classification’:

(21) International Application Number:

PCT/US2004/017091
(22) International Filing Date: 2 June 2004 (02.06.2004)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

10/614,354 7 July 2003 (07.07.2003) US

(71) Applicant (for all designated States except US): AD-
VANCED MICRO DEVICES, INC. [US/US]; One
AMD Place, Mail Stop 68, P.O. Box 3453, Sunnyvale, CA
94088-3453 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SONDERMAN,
Thomas, J. [US/US]; 16010 Braesgate Drive, Austin, TX
78717 (US). LALL, Pirainder [US/US]; 4606A Eilers
Avenue, Austin, TX 78751 (US).

(74) Agent: DRAKE, Paul, S.; Advanced Micro Devices, Inc.,
5204 East Ben White Boulevard, M/S 562, Austin, TX
78741 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
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,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 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, HU, IE, IT, LU, MC, NL, 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

[Continued on next page]

(54) Title:

METHODS OF CONTROLLING PROPERTIES AND CHARACTERISTICS OF A GATE INSULATION LAYER
BASED UPON ELECTRICAL TEST DATA, AND SYSTEM FOR PERFORMING SAME

57010977 A1 I AT0 00O 0 O A

40
N
A2 46
Electrical 50
Test Electrical N\
Equipment Test Data _son
11/ | —\ 48 , » Furnace
\
Controller —» /5013
pd
: Deposition
44 " Tool

& (57) Abstract: The present invention is generally directed to various methods of controlling properties and characteristics of a gate
& insulation layer (16) based upon electrical test data (46), and a system for performing same. In one illustrative embodiment, the
method comprises performing at least one electrical test on at least one semiconductor device, determining at least one parameter of
at least one process operation to be performed to form at least one gate insulation layer (16) on a subsequently formed semiconductor
device based upon electrical data obtained from the electrical test, and performing at least one process operation comprised of the

determined parameter to form the gate insulation layer (16).
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