WO 03/019671 A3

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau £ g}f
(43) International Publication Date
6 March 2003 (06.03.2003) PCT

(10) International Publication Number

WO 03/019671 A3

(51) International Patent Classification’: HO1L 29/76, (74)
29/94,31/062, 31/113, 21/8238, 21/336, 21/3205, 21/4763

(21) International Application Number: PCT/US02/28265 @1
(22) International Filing Date: 29 August 2002 (29.08.2002)
(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
09/944,665 31 August 2001 (31.08.2001) Us (89

(71) Applicant:  INTERNATIONAL BUSINESS MA-
CHINES CORPORATION [US/US]; New Orchard
Road, Armonk, NY 10504 (US).

(72) Inventors: FURUKAWA, Toshiharu; 9 Oakwood Lane,

Agent: SCHNURMANN, H., Daniel; International Busi-
ness Machines Corporation, Dept. 18G/Bldg. 300-482,
2070 Route 52, Hopewell Junction, NY 12533 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SL, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, 7ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, 7ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BFE, BJ, CE CG, CL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Essex Junction, VT 05452 (US). HAKEY, Mark, C.; Published:

15 Bellows Street, Fairfax, VT 05454 (US). HOLMES, —
Steven, J.; 127 Devino Road, Milton, VT 05468 (US). —
HORAK, David, V.; 47 Briar Lane, Essex Junction, VT
05452 (US). LEAS, James, M.; 37 Butler Drive, South
Burlington, VT 05403 (US). MA, William, H., L.; 11
Carson Terrace, Fishkill, NY 12524 (US). RABIDOUX, (88)
Paul, A.; 95 Dion Street, Winooski, VT 05404 (US).

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

Date of publication of the international search report:
10 April 2003

[Continued on next page]

(54) Title: VERTICAL DUAL GATE FIELD EFFECT TRANSISTOR

(57) Abstract: A vertical transistor
particularly  suitable for high density
integration includes potentially independent
gate structures (3230) o opposite sides of
a semiconductor pillar (2910) formed by

etching in a trench. The gate structure is
surrounded by insulting material (2620)
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material surrounding the transistor. A contact
(3820) is made to the lower end of the pillar

by selectively etching the isolation material
selective to the insulating material. The upper
end of the pillar is covered by a cap (2730)
and sidewalls of selectively etchable materials

so that gate and source connection openings

(3720, 3620) can also be made by selective

etching with good registration tolerance.
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