A nmethod of formng a plurality of capacitors includes formng a plurality

of

i ndi vi dual

capacitor el ectrodes using two nmaski ng steps.

An earlier of

the two nmasking steps is used to forman array of first openings over a

pluralit y(mims:mgamm Qdﬁl@&flbﬁ@ijﬁuspﬁzﬂ @ligR 10k et ¥R KOs ep & drs
used to X

partlal

t he flrst and secon
Af t er bot h (437 Inténetibwed Putdisiion Past eps

rr?daln ]%me gugi)}/Pf%]{L%y rFanlza (?

openings are r

B@ﬁﬂlﬂﬂ@ﬂl||muM||ﬂ\MMMH%E@MMulmuumof

i ¥

. 1,e v‘/ oVe(r )Hh‘t@rn%& 1&'1 aCtS

, N1 uctlve ég V|dual

capaci tor eledanmaded1 §14HpIE0t ed | ntppctrhe overl each of

the first and second openi ngs.

The

i ndi vi dual

capaC|tor electrodes are

i ncor po(@fs}tIﬁéématmmpgenpmg@éaﬁ&y of capaci t oS Aol NEATIAS PR §. ARDwWelis st. John P.s.,
i pl enent addio s ar@ocant enpl at ed.

wo 2010/005670 A3 |1 IO 00 OO R

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Application Number:
PCT/US2009/046946

International Filing Date:

10 June 2009 (10.06.2009)
Filing Language: English
Publication Language: English
Priority Data:
12/170,307 9 July 2008 (09.07.2008) Us

Applicant (for all designated States except US): MI-
CRON TECHNOLOGY, INC. [US/US]; 8000 South
Federal Way, Boise, ID 83716 (US).

Inventor; and
Inventor/Applicant (for US only): FISHBURN, Fred, D.
[US/US]; 15345 Dillwyn Ct., Manassas, VA 20110-0110

(US).

62y

84)

601 West First Avenue, Suite 1300, Spokane, WA 99201
(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, 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, IS, JP, KE, KG, KM, 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, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, 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), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),

[Continued on next page]

(54) Title: METHODS OF FORMING A PLURALITY OF CAPACITORS

e

70 60 60 60 60 60
’ [
o ¢ y v ot
s0. 29 s0. %9 50, 29
2 LA e f@gé U
s2E T
56 T~ -
27 U U
27 l27] 1271
s8] | .
56
25 Lles] || |Llles
O U (243 L2
24T T T T e

10 (57) Abstract: A method of forming a plurality of capacitors includes form-
ing a plurality of individual capacitor electrodes using two masking steps. An
earlier of the two masking steps is used to form an array of first openings
over a plurality of storage node contacts. A later of the two masking steps is
used to form an array of second openings received partially over and partially
offset from the array of first openings. Overlapping portions of the first and
second openings are received over the storage node contacts. After both of
the two masking steps, conductive material of the individual capacitor elec-
trodes is deposited into the overlapping portions of each of the first and sec-
ond openings. The individual capacitor electrodes are incorporated into a plu-
rality of capacitors. Other aspects and implementations are contemplated.
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