Abstract: The invention includes nethods of processing rutheniumsilicide.
In one inplenentation, a rutheniumsilicide pro- cessing nethod
sequentially includes formng rutheniumsilicide (24, 26) over front and
back si des2dNTERNAEFINADAGBIACSTION RUBLISBEEUNDER TRHEFATRSE CRORERA NIONITRENEYN (PCT)i de

i s exposed to a chlorine and fluorine containing aqueous solution effective
to remove at |east sone ruthenlun13|[' pde therefrom Then, the substrate
the substrate bagksodeBirgquexposed t

subst rat e i uQiﬂl@ITIMLﬁlﬂlﬂﬂ]ﬂﬂfﬂtﬂlﬁlﬂﬁﬂﬁl&ﬂﬂﬂﬂ]ﬂﬂﬂ|ﬂiﬁlﬁiﬂ“’

(43) International Publication Date (10) International Publication Number

26 September 2002 (26.09.2002) PCT WO 02/075803 A2

(51) International Patent Classification”s HO1L 21/3205 (81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
(21) International Application Number: ~PCT/US02/07648 CZ, DE, DK, DM, DZ, EC, BE, ES, F1, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, 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, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
(25) Filing Language: English YU, ZA, ZM, ZW.

(22) International Filing Date: 11 March 2002 (11.03.2002)

(26) Publication Language: English  (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, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

(BE BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
(71) Applicant: MICRON TECHNOLOGY, INC. [US/US]; NE, SN, TD, TG).

8000 South Federal Way, Boise, Id 83716 (US).

(30) Priority Data:
09/810,008 15 March 2001 (15.03.2001) US

Published:
(72) Inventors: ANDREAS, Michael, T.; 1400 Hill Road, — without international search report and to be republished
BOiSC, ID 83702 (US) MORGAN, Paul, A.; 12768 S. upon receipt Of[ha[ repor[

Cloverdale Road, Kuna, ID 83634 (US).

For two-letter codes and other abbreviations, refer to the "Guid-
(74) Agents: MATKIN, Mark, S. et al.; Wells St. John P.S., ance Notes on Codes and Abbreviations” appearing at the begin-
601 W. First Avenue # 1300, Spokane, WA 99204 (US). ning of each regular issue of the PCT Gazette.

(54) Title: RUTHENIUM SILICIDE PROCESSING METHODS

20 20

10
™ zan 18 L/za

/‘ :

14 18
o
< 12
9]
=
oL \ . |
= \
= 23
~
g (57) Abstract: The invention includes methods of processing ruthenium silicide. In one implementation, a ruthenium silicide pro-

cessing method sequentially includes forming ruthenium silicide (24, 26) over front and back sides of a semiconductor substrate.
The backside ruthenium silicide is exposed to a chlorine and fluorine containing aqueous solution effective to remove at least some

a ruthenium silicide therefrom. Then, the substrate backside is exposed to an aqueous ruthenium oxide etchant solution. Then, the
substrate backside is exposed to an aqueous hydrofluoric acid containing solution.



