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United States Patent 55 (114) Patent Number: 6,140,023
Levinson et al. [45] Date of Patent: Oct. 31, 2000

[54] METHOD FOR TRANSFERRING PATTERNS 4,933,743 6/1990 Thomaset al. oo. 257/742
CREATED BY LITHOGRAPHY 5,091,339—2/1992 Carey ccecseccsccsecsecreecseseeeeenes 216/18

5,318,877 6/1994 Oberet al. wu. ... 430/270

[75] Inventors: Harry J. Levinson, Saratoga; Scott A. 2338als yt008 runsvoldetal srtereteneneeenaeeenaesBons. * 3399, achdev et al. ..... we

Bell,San enBNewyen FLyons, 5,759,748 6/1998 Chum et al. ssecssssssssssssensreeen 430/323
Mateo; Fei Wang; Chih Yuh Yang,
both of San Jose, all of Calif. Primary Examiner—S. Rosasco

Attorney, Agent, or Firm—Amin, Eschweiler & Turocy,
[73] Assignee: Advanced Micro Devices, Inc., LLP

Sunnyvale, Calif.
[57] ABSTRACT

[21] Appl. No.: 09/203,447 A lithographic process for fabricating sub-micron features is
14. provided. A silicon containing ultra-thin photoresist is

[22]|Filed: Dec. 1, 1998 formed on an underlayer surface to be etched. The ultra-thin
[SL] Tint, C0 i ceecccccccsssseecsessseessssseeeessneees G03F 9/00 photoresist layer is patterned with short wavelength radia-
[52] US. Ch. eeccccccsteessceseees 430/313; 216/41; 216/51 tion to define a pattern. The ultra-thin photoresist is oxidized
[58] Field of Search oo...eceeeeees 430/313, 317, so as to convert the silicon therein to silicon dioxide. The

430/318, 322, 323, 325, 966, 967; 216/41, oxidized ultra-thin photoresist layer is used as a hard mask
51 during an etch step to transfer the pattern to the underlayer.

The etch step includes an etch chemistry that is highly
[56] References Cited selective to the underlayer over the oxidized ultra-thin

photoresist layer.U.S. PATENT DOCUMENTS

4,808,511 2/1989 Holmes ou... ceceeeeeeeeeeeeenee 430/325 30 Claims, 11 Drawing Sheets
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