: Title: METHOD FOR FORM NG METAL- METAL OXI DE ETCH
STOP/ ELECTROM GRATI ON BARRI ER FOR | NTEGRATED

| NTERCONNECTS AND DEVI CE  [err]
(12) INFERNATION N (PR TP DR TA SHEDIUNDER SHFPARENTIOWDBERATIOE EREATY (PCT)

t I d
(Wt) tVﬁ)rl% Int ﬁﬁecjuﬁ rﬂgerlé OI )(;Idl 7
met hod T6d Bies ~ deposi
of ap d

anarized interco Rl

(4£)ElXt%£naE(§1\zlni lpuq)lication Daie

/fs-‘;-\\:

ect

8 April 2004 (08.04.2004) PCT

Abstract: Descri bed

romgration barrier and
the invention, the

HIEIMIN] Imlwglllllillﬂlléllﬂllglglﬂlﬂlél!ltﬁlﬂlII||I[IIIIIIIIIIIIHIII

ayer,

(10} International Publication Number

WO 2004/030088 A1l

(51) Internaiional Patent Classification’:  HO1L 21/768,
23/532, 214316

(21) International Applicaﬁon Number:
PCT/US2003/028925

(22) International Fi]ing. Date:
12 September 2003 (12.09.2003)

(25) Filing Language: English
(26) Publication Language: : English

(30) Priority Data:
10/255,930 25 September 2002 (25.09.2002) US

(71) Applicant: INTEL CORPORATION (a Delawware
Corporation} [US/US]; 2200 Mission College Boulevard,
Santa Clara, CA 95052 (US).

(72) Inventors: MORROW, Xiaorong; 6150 NW Simnasho
Drive, Portland, OR 97229 (US). LEU, Jihperng; 14606

(74)

(81)

(84)

NW Applegate Lane, Portland, OR 97.:29 F ) {KUHN,
Markus; 2323 NW 188th Avenueg#”915 I‘Jsboro OR
97124 (US). MIAZ, Jose; 1344 NW Benfield Drive, Port-
land, OR 97229 (US).

Agents: MALLIE, Michael, J. et al.; Blakely, Sokoloff,
Taylor & Zafman, 12400 Wilshire Boulevard, 7th Floor,
Los Angeles, CA 90025 (US).

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, EG, ES, F1, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, 1S, JP, KE, KG, KP, KR,
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RU, SC, SD, SE, SG, SK, SL, SY, T, 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,

{Continued on next page]

(s
GRATED CIRCUIT INTERCONNECTS AND DEVICE

4) Title: METHOD FOR FORMING METAL-METAL OXIDE ETCH STOP/ELECTROMIGRATION BARRIER FOR INTE-

(57) Abstract: Described is a
method and apparatus for forming
interconnects with a metal-metal
oxide electromigration barrier and
etch-stop, In one embodiment of
the invention, the method includes
deposiling a metal' layer on the

228

WO 2004/030088 Al IIIIIIIIIIIIIHII!IIIIlllll|I|||IIIIIIIIIHIIIIIIIIIl||||II|||IIIIIIIIIIIIIIIII]IIIIIIIII

subsequent etch of the second ILD.

top of a planarized interconnect
layer, the interconnect layer having
an interlayer dielectric (ILD)
with a top that is planar with the
top of an electrically conductive
interconnect. In one embodiment of
the invention, the method includes
reacting the metal layer with the
ILD w form a metal oxide layer
on the top of the ILD. At the
same time, the metal layer will not
be significantly oxidized by the
electrically conductive interconnect,
thus forming a metal barrier on the
electrically conductive interconnect
lo improve electromigration
performance. The metal barrier and
metal oxide layer together comprise
a protective layer. A second ILD
may be subsequently formed on the
protective layer, and the protective
layer may aci an etch-stop during a
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