a2 United States Patent

US007067434B2

(10) Patent No.: US 7,067,434 B2

Colombo et al. 45) Date of Patent: Jun. 27, 2006
(54) HYDROGEN FREE INTEGRATION OF (56) References Cited
HIGH-K GATE DIELECTRICS
U.S. PATENT DOCUMENTS
(75) Inventors: Luigi Colombo, Dallas, TX (US);
James J. Chambers, Dallas, TX (US); 4,481,229 A 11/1984 Suzuki et al.
Mark R. Visokay, Richardson, TX 5,162,892 A 11/1992 Hayashi et al.
(US) 5,750,211 A 5/1998 Weise et al.
. 6,303,512 B1 * 10/2001 Laermer et al. ............ 438/712
(73)  Assignee: Texas Instruments Incorporated, 6,485,988 Bl * 112002 Ma et al. w.ovvvvvvvrerrrrrrrns 43873
Dallas, TX (US) 6,620,713 Bl 9/2003 Arghavani et al.
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 * cited by examiner
U.S.C. 154(b) by 201 days.
(21) Appl. No.: 10/745,449 Primary Examiner—George A. Goudreau
_ (74) Attorney, Agemt, or Firm—DPeter K. McLarty; W.
(22) Filed: Dec. 22, 2003 James Brady, III; Frederick J. Telecky, Jr.
(65) Prior Publication Data (57) ABSTRACT
US 2005/0136679 Al Jun. 23, 2005 The present invention pertains to forming a transistor in the
51) Imt. CL absence of hydrogen, or in the presence of a significantl
ydrog p 2 y
HO1L 21/302 (2006.01) reduced amount of hydrogen. In this manner, a high-k
material can be utilized to form a gate dielectric layer in the
(52) US.CL ..o 438/714; 438/723; 438/724; transistor and facilitate device scaling while mitigating
438/788; 438/792; 438/910; 438/954 defects that can be introduced into the high-k material by the
(58) Field of Classification Search ................ 438/696,  presence of hydrogen and/or hydrogen containing com-

438/723,724,714,756,757,751, 787, 788,
438/791, 792, 910, 954
See application file for complete search history.

pounds.

24 Claims, 9 Drawing Sheets

N

308 —a 336
334
38 ) 328

316

x 320 ﬁ\f 302




