Titl e: DYNAM C TARGETI NG FOR A PROCESS CONTRCL SYSTEM

047012230 A3 I AT 00 0O O0 O AEE

=

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
5 February 2004 (05.02.2004) PCT

00 00 0O B

(10) International Publication Number

WO 2004/012230 A3

{51) International Patent Classification”: HO1L 21/66 (81)

(21) International Application Number:
PCT/US2003/021285

(22) International Filing Date: 9 July 2003 (09.07.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data: (84)
10/207,525 29 July 2002 (29.07.2002) US

(71) Applicant: ADVANCED MICRO DEVICES, INC.
[US/US]; One AMD Place, Mail Stop 68, P.O. Box 3453,
Sunnyvale, CA 94088-3453 (US). '

(72) Inventors: PASADYN, Alexander, J.; 8717 Dandelion

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, 11, IN, IS, JP, KE, KG, KP, KR, KZ,LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, T3, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Trail, Austin, TX 78745 (US). SONDERMAN, Thomas, Published:

J.; 16010 Braesgate Drive, Austin, TX 78717 (US). —
WANG, Jin; 1528 West 6th Street #C, Austin, TX 78703 —
USs).

(74) Agent: DRAKE, Paul, S.; Advanced Micro Devices, Inc.,
5204 East Ben White Boulevard, Mail Stop 562, Austin, - (88)
TX 78741 (US).

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

Date of publication of the international search report:
' 15 April 2004

[Continued on next page]

(54) Title: DYNAMIC TARGETING FOR A PROCESS CONTROL SYSTEM

Determine initial farget adjustments, configurations, and/or
characteristics relating to semiconductor wafers

910 —— f

Process semiconductor wafers

920

Acquire and analyze
metrology data

930

v

Acquire and analyze
tool state data

940

Perform a dynamic targeting prboess

950

h 4

Perform dynamic adjustments to control parameters to confrol
subsequent processing steps

950

(57) Abstract: A method and an apparatus for dynamic targeting for a process control system. A process step is performed upon a
first workpiece in a batch based upon a process target setting. The process target setting comprises at least one parameter relating
to a target characteristic of the first workpiece. Manufacturing data relating to processing of the first workpiece is acquired. The
manufacturing data comprises at least one of a metrology data relating to the processed first workpiece and a tool state data relating
to the tool state of a processing tool (810). Electrical data relating to the processed first workpiece is acquired at least partially during
processing of a second workpiece in the batch. The process target setting is adjusted dynamically based upon a correlation of the

electrical data with the manufacturing data.




[err]

WO 2004/012230 A3 MW SO0 00 0 O O O

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.




Abstract:
contr ol

A nmet hod and an apparatus for dynam c targeting for a process
system A process step is perforned upon a first workpiece in a

bat ch based upon a process target setting. The process target setting

conpr i SeY1IANTERSSIIONATICA RPRICATEINY UBLEHEDUNDER DHEPATENT €OOPHRATEON EREASY (pCTOf t he
Manuf acturing data relating to processing of the first

first
wor kpi
nmet r ol

data relating

relati

_ tQ.the Eocessed,first \s‘u / S 8 uired a lIl
cortng b R e ey IR R

wor kpi ece.
ece &) Yoy tptelscugh FronestX it act e

ogy data ‘WP 0 the prodyg

st at e of

r er &y
{HeaRen
ng

dat a conpri ses at

gL L ARG

MP

| east one of a

ast partially

“Ar get

dat a wttrthe mamufactoring dat=:

047012230 A2 |10 0 O 00 O RO

(51) International Patent Classification’: HO1L
(21) International Application Number:
PCT/US2003/021285
(22) International Filing Date: 9 July 2003 (09.07.2003)
(25) Filing Language: English
(26). Publication Language: English
(30) Priority Data:
10/207,525 29 July 2002 (29.07.2002) US

(71) Applicant: ADVANCED MICRO DEVICES, INC.
[US/US]; One AMD Place, Mail Stop 68, P.O. Box 3453,
Sunnyvale, CA 94088-3453 (US).

(72) Inventors: PASADYN, Alexander, J.; 8717 Dandelion
Trail, Austin, TX 78745 (US). SONDERMAN, Thomas,
J.; 16010 Braesgate Drive, Austin, TX 78717 (US).
WANG, Jin; 1528 West 6th Street #C, Austin, TX 78703
(US).

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

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ,CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR,HU, ID,IL, IN, IS, JP, KE, KG, KP, KR, KZ,1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, T3, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ,MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

[Continued on next page]

(54) Title: DYNAMIC TARGETING FOR A PROCESS CONTROL SYSTEM

Determine initizl target adjustments, configurations, and/or
cherzcleristics relzting to semiconductor wafers

A 4

Process semiconductor wafers

A4

Acquire and analyze
metrology data

A4

Acquire and analyze
{ool state data

940

Perform a dynamic targeling process

950

A 4

Perform dynamic adjustments 1o control paramelers to control
subsequent processing steps

960

(57) Abstract: A method and an apparatus for dynamic targeting for a process control system. A process step is performed upon a
first workpiece in a batch based upon a process target setting. The process target setting comprises at least one parameter relating
to a target characteristic of the first workpiece. Manufacturing data relating to processing of the first workpiece is acquired. The
manufacturing data comprises at least one of a metrology data relating to the processed first workpiece and a tool state data relating
to the tool state of a processing tool (810). Electrical data relating to the processed first workpiece is acquired at least partially during
processing of a second workpiece in the batch. The process target setting is adjusted dynamically based upon a correlation of the
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