wo 2014/116496 A1 |11 N0F 0000 O Y

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

31 July 2014 (31.07.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/116496 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
1

74

International Patent Classification:
HO1L 21/8242 (2006.01)  HOIL 27/108 (2006.01)

International Application Number:
PCT/US2014/011856

International Filing Date:
16 January 2014 (16.01.2014)

Filing Language: English
Publication Language: English
Priority Data:

13/748,277 23 January 2013 (23.01.2013) US

Applicant (for all designated States except US): INTEL
CORPORATION [US/US]; 2200 Mission College
Boulevard, Santa Clara, California 95054 (US).

Inventors; and

Applicants (for US only): KOBRINSKY, Mauro J.
[US/US]; 14907 NW Channa Drive, Portland, Oregon
97229 (US). BRISTOL, Robert L. [US/US]; 9325 NW
Skyline Boulevard, Portland, Oregon 97231 (US). MAY-
BERRY, Michael C. [US/US]; 10395 SW Cormorant
Drive, Beaverton, Oregon 97007 (US).

Agent: MALONEY, Neil F.; Finch & Maloney PLLC,
C/O CPA Global, P.O. Box 52050, Minneapolis, Min-
nesota 55402 (US).

(8D

(84)

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

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: METAL-INSULATOR-METAL CAPACITOR FORMATION TECHNIQUES

Figure 8

130 B

(57) Abstract: Techniques and structure are disclosed for providing a MIM capacitor having a generally corrugated profile. The cor -
rugated topography is provisioned using sacrificial, self-organizing materials that effectively create a pattern in response to treatment
(heat or other suitable stimulus), which is transterred to a dielectric material in which the MIM capacitor is formed. The self-organiz -
ing material may be, for example, a layer of directed self-assembly material that segregates into two alternating phases in response to
heat or other stimulus, wherein one of the phases then can be selectively etched with respect to the other phase to provide the desired
pattern. In another example case, the self-organizing material is a layer of material that coalesces into isolated islands when heated.
As will be appreciated in light of this disclosure, the disclosed techniques can be used, for example, to increase capacitance per unit
area, which can be scaled by etching deeper capacitor trenches/holes.



