US006110799A

United States Patent [ (1] Patent Number: 6,110,799
Huang [45] Date of Patent: Aug. 29, 2000
[54] TRENCH CONTACT PROCESS 5,603,569 12/1997 UENO wooovvoeeersseooersseres oo 438/270
5,705,409  1/1998 WiteK ..oorooooreeeooerseres o 438/589
[75] Inventor: Qin Huang, Blacksburg, Va. 5,710,072 1/1998 Krautschneider et al. ............. 438/270
5,719,409  2/1998 Singh et al. ..ooovooooerevennrnnnnns 257/328
5,879,971  3/1999 WIiteK ..oceevvevrvvverereerirreieneens 438/270

[73] Assignee: Intersil Corporation, Palm Bay, Fla.

[21] Appl. No.: 08/885,879
[22] Filed: Jun. 30, 1997
[51] Int. CL7 oo HO1L 21/76
[52] US. Cl e 438/430; 438/221; 438/268;
438/337; 257/329
[58] Field of Search .........ccccccoeecnenenncneee 438/440, 221,
438/223, 294, 295, 296, 237, 268, 293,
315, 316, 336, 337, 348, 355, 256, 329,
330, 331; 257/330, 331, 377, 325-332
[56] References Cited
U.S. PATENT DOCUMENTS
5,071,782 12/1991 MO .coucuveuvvvineceecneererenrcecncane 438/589
5,554,862  9/1996 Omura et al. ....cccceceevenuevenuencne 257/331
5,623,152 4/1997 Majumdar et al. .. ... 257/330
5,648,670  7/1997 Blanchard ............ ... 257/329
5,689,128 11/1997 Hshieh et al. ....ccccceevevueveeuecene 257/329

OTHER PUBLICATIONS

Stanley Wolf Silicon Processing for the VSLI Era vol. 2
Lattice press p. 558, 1990.

Primary Examiner—Chandra Chaudhari
Assistant Examiner—David S Blum
Attorney, Agent, or Firm—Rogers & Killeen

[57] ABSTRACT

A trench process for establishing a contact for a semicon-
ductor device with trenches such as the trench and planar
MOSFETs (UMOS), trench and planar IGBTs and trench
MCTs which reduces the number of masks and eliminates
the need for lateral diffusion into the trench channel region.
Improved control of the parasitic transistor in the trench
MOSEFET is also achieved. The cell size/pitch is reduced
relative to conventional processes which require source
block and P+ masks.
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