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USOO6420097B1 

(12) United States Patent (10) Patent No.: US 6,420,097 B1 
Pike et al. (45) Date of Patent: Jul. 16, 2002 

(54) HARDMASK TRIM PROCESS 5.431,770 A 7/1995 Lee 
5,804,088 A 9/1998 McKee 

(75) Inventors: Christopher L. Pike, Fremont; Scott 5,885,887 A 3/1999 Hause et al. ................ 438/564 
A. Bell, San Jose, both of CA (US) 5,930,634 A * 7/1999 Hause et al................. 438/307 

s s 5,965,461. A 10/1999 Yang et al. 
6,020,111 A 2/2000 Mihara ....................... 430/318 

(73) ASSignee: Advance Miyevices, Inc., 6,121,123 A * 9/2000 Lyons et al. ................ 438/585 
unnyvale, CA (US) 6,156,485 A * 12/2000 Tang et al. ................. 430/313 

- - - 6,194,323 B1 * 2/2001 Downey et al. ............ 438/717 
(*) Notice: Subject to any disclaimer, the term of this 6,277,750 B1 * 8/2001 Pawlowski et al. ......... 438/689 

patent is extended or adjusted under 35 6,281,130 B1 8/2001 Pike ........................... 438/693 
U.S.C. 154(b) by 0 days. 

* cited by examiner 
(21) Appl. No.: 09/562,659 Primary Examiner Janet Baxter 

1-1. ASSistant Examiner Amanda C. Walke 
(22) Filed: May 2, 2000 (74) Attorney, Agent, or Firm-Davis Chin 
(51) Int. Cl." .................................................. GO3F 7/36 (57) ABSTRACT 
(52) U.S. Cl. ... ... 430/313; 430/317; 430/322; 

430/328 An improved method of forming circuit Structures having 
(58) Field of Search ................................. 430/313, 317, linewidths which are smaller than what is achievable by 

430/322,328 conventional UV lithographic techniqueS on ultra-thin resist 
layers is provided. The method includes a hardmask which 

(56) References Cited is patterned using an ultra-thin resist layer and is then 
U.S. PATENT DOCUMENTS trimmed to reduce the width of the hardmask before etching 

the underlying gate conductive layer. 
5,139.904 A 8/1992 Auda 
5,324,676 A 6/1994 Guterman .................... 437/43 17 Claims, 3 Drawing Sheets 
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