wO 2005/076347 A1 |00 00 00O 0 0 0O 0

A system and met hod for planarizing and controlling
non-uniformty on a patterned sem conductor substrate
i ncl udes receiving a patterned seni conduct or

(123 DDIRNSLIENATTNEPLPR{TI@Y PIGULISED INDRE HE BATESK ICOOPERATTON TREATY (PCT)

dPCEElar WEPTTH ¢ he

VI noglr]a conducti ve
‘Waterial ha

|nte
bul k
remai ni n
i

n{sHa

August

i nt erconnect mat eri al

filling
. The conducti ve

{ I )
Igtﬁm?t%gg%arubur Gon > SR AR A

#5Ur den

Eyrtlca%n ogtﬁt he ove
mg) on- unpféafmty

(R)? internzﬂlonaq i’ul?hcatlon Number
WO 2005/076347 Al

HO1L 21/768

(51) International Patent Classification’:

(21) International Application Number:
PCT/US2004/043909

(22) International Filing Date:
30 December 2004 (30.12.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/769,498 30 January 2004 (30.01.2004) US
(71) Applicant (for all designated States except US): LAM
RESEARCH CORPORATION [US/US]; 4650 Cushing

Parkway, Fremont, CA 94538 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): BAILEY, Andrew,

D. [US/US]; 5167 Northway Road, Pleasanton, CA 94566
(US). RAVKIN, Michael [US/US]; 1215 W. Knicker-
bocker Drive, Sunnyvale, CA 94087 (US). KOROLIK,
Mikhail [US/US]; 1751 Wayne Circle, San Jose, CA
95131 (US). YADAY, Puneet [IN/US]; 3400 Stevenson
Blvd. B38, Fremont, CA 94538 (US).

(74) Agent: LEAVELL, George, B.; Martine, Penilla & Gen-
carella, LLP, 710 Lakeway Drive, Suite 200, Sunnyvale,

CA 94085 (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.

[Continued on next page]

(54) Title: STRESS FREE ETCH PROCESSING IN COMBINATION WITH A DYNAMIC LIQUID MENISCUS

1 300\‘
START

RECEIVE WAFER HAVING NON-PLANAR
REGIONS IN OVERBURDEN L AYER

1 305\

1310\ ]
ADD ADDITIONAL, SUBSTANTIALLY PLANAR
LAYER OVER THE OVERBURDEN LAYER

1315\ l
REMOVE BULK OF ADDITIONAL LAYER AND
OVERBURDEN LAYER

1325\ Il

MAP ANY NON-UNIFORMITIES

!

DEVELOP RECIPE FOR CORRECTING NON-
UNIFORMITIES

:

APPLY DYNAMIC LIQUID MENISCUS
SUPPQORTED ETCH PROCESS TO CORRECT
EACH OF THE NON-UNIFORMITIES TO FORM

A SUBSTANTIALLY PLANAR OVERBURDEN
PORTION

1 330\

1 335\

(57) Abstract: A system and method for planarizing and
controlling non-uniformity on a patterned semiconductor
substrate includes receiving a patterned semiconductor substrate.
The patterned semiconductor substrate having a conductive
interconnect material filling multiple features in the pattern. The
conductive interconnect material having an overburden portion.
A bulk of the overburden portion is removed and a remaining
portion of the overburden portion has a non-uniformity. The
non-uniformity is mapped, optimal solution determined and a
dynamic liquid meniscus etch process recipe is developed to
correct the non-uniformity. A dynamic liquid meniscus etch
process, using the dynamic liquid meniscus etch process recipe,
is applied to correct the non-uniformity to substantially planarize
the remaining portion of the overburden portion.
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