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This invention includes nmethods of form ng openings

into dielectric materi al .

I n one inplenentation,

an

opening is partially etched through dielectric
(12rBNTERNSITON A A?PMKDME@HS’I@IDGMBR THE RGTENTICOMEERATON MREATY (PCT)

and opposi ng sidewal | s of
(19) Wodld Siitelle@ttif]l @edpert £ Ohikzation
Wi t hilmerbdnienabpesiung are | i
conductive material. Wth
(43) International Publication Date
15 March 2007 (15.03.2007)

At

A0 i Gl A

7 el

ectricall
(10) International Publication Number

WO 2007/030332 A3

(51) International Patent Classification:
HOIL 21/311 (2006.01) HOIL 21/8242 (2006.01)

(21) International Application Number:
PCT/US2006/033014

(22) International Filing Date: 24 August 2006 (24.08.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/217,905 1 September 2005 (01.09.2005) US

(71) Applicant: MICRON TECHNOLOGY, INC. [US/US];
8000 South Federal Way, Boise, ID 83716 (US).

(72) Inventors: GRAETTINGER, Thomas, M.; 1880
Leadville Avenue, Boise, ID 83706 (US). ZAHURAK,
John, K.; 4337 South Pinerest Way, Boise, ID 83716 (US).
TRAPP, Shane, J.; 1760 East Victory Road, Boise, ID

(74)

(81)

(34)

83706 (US). FIGURA, Thomas, Arthur; 3955 Argonaut
Avenue, Boise, ID 83709 (US).

Agents: MATKIN, Mark, S. et al.; Wells St. John P.S.,
601 West First Avenue, Suite 1300, Spokane, WA 99201-
3828 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: METHODS OF FORMING OPENINGS INTO DIELECTRIC MATERIAL

e

20

10

(57) Abstract: This invention includes meth-
ods of forming openings into dielectric mate-
rial. In one implementation, an opening is par-
tially etched through dielectric material, with
such opening comprising a lowest point and op-
posing sidewalls of the dielectric material. At
least respective portions of the opposing side-
walls within the opening are lined with an elec-
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trically conductive material. With such elec-
trically conductive material over said respec-
tive portions within the opening, plasma etch-
ing is conducted into and through the lowest
point of the dielectric material of the opening
to extend the opening deeper within the dielec-
tric material. Other aspects and implementa-
tions are contemplated.
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