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United States Patent 55 (114) Patent Number: 6,127,070
Yang etal. [45] Date of Patent: Oct. 3, 2000

[54] THIN RESIST WITH NITRIDE HARD MASK FOREIGN PATENT DOCUMENTS

FOR VIA ETCH APPLICATION 62-144342 6/1987 Japan .
[75] Inventors: Chih Yuh Yang, San Jose; Christopher ooeere AY1993 Japan.: . - /1996 Japan .

F. Lyons, Fremont; Harry J. Levinson, 10-065000 3/1998 Japan .
Saratoga; Khanh B. Nguyen, San
Matco; Fei Wang; Scott A. Bell, both OTHER PUBLICATIONS
of San Jose, all of Calif. “Reactive-Ion Etch of Silicon Nitride Spacer with High

Selectivity to Oxide”; Regis et al; abstract only; 1997.
[73] Assignee: Advanced Micro Devices, Inc., IEEE/SEMI Adv. Semicond. Manuf. Conf. Workshop, 8”.

Sunnyvale, Calif. Primary Examiner—William Powell
Assistant Examiner—George Goudreau

[21] Appl. No.: 09/203,283 Attorney, Agent, or Firm—Amin, Eschweiler & Turocy,

[22] Filed: Dee. 1, 1998 LLP
[57] ABSTRACT

[SD] Tint, C07 oeecccccsseeeeesecsccssnnnnsccccesnnnnneess HO1L 21/302
[52] US. Ce eccsssssssssssssssssesn 430/5; 438/723; 438/724,|A method of forming a via structure is provided. In the

438/725; 438/692; 438/694; 438/700; 438/736 method, a dielectric layer is formed on an anti-reflective
[58] Field of Search oo...eceeeeees 438/636, 723, coating (ARC) layer covering a first metal layer, and a

438/724, 725, 692, 694, 700, 736, 743, nitride layer is formed on the dielectric layer. An ultra-thin
744; 430/5 photoresist layer is formed on the mitride layer, and the

ultra-thin photoresist layer is patterned with short wave-
[56] References Cited length radiation to define a pattern for a via. The patterned

U.S. PATENT DOCUMENTS

4,299,911 11/1981 Ochietal. .
4,484,979 11/1984 Stocker oo. eceeeseeseeseeeeeeeeeee 156/643
5,040,020 8/1991 Rauschenbachetal. .
5,534,312 7/1996 Hill et al. .
5,611,888 3/1997 Boschet al. ween 156/643.1
5,757,077 5/1998 Chungetal. .
5,786,262 7/1998 Jang et al. .
5,817,567 10/1998 Jang et al. .
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ultra-thin photoresist layer is used as a mask duringafirst
etch step to transfer the via pattern to the nitride layer. The
first etch step includes an etch chemistry that is selective to
the nitride layer over the ultra-thin photoresist layer and the
dielectric layer. The nitride layer is employed as a hard mask
during a second etch step to form a contact hole correspond-
ing to the via pattern by etching portions of the dielectric
layer.

2 Claims, 9 Drawing Sheets
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