7028705 A2 I 0O 0 00 O A

o
=
—

=

The di nensi ons of mask patterns, such as
pitch-multiplied spacers, are controlled by controll ed
grow h of features in the patterns after they are

(12 INTEBNATIOBAL APAVIGATEN PERLISHED UNDER WHRBATHNG I COOHERIAQE TREATY (PCT)
175a, a pattern of rrandre s, first formed overlying

(19 Varieniiuand weipony ouhsimh %“\a‘% B R0 RGBS

on simgdewaiblasBwaut he nmand
over thd&gadrels and preferentially

| ayer of materi al f i al
(FBAwpinadonalRubliqationPade | a| f hor i z6HY Hiteragfjopy FaklicatiygNumber

it Nlasehs20906 16 B906)e| ect vIe)Fj;Tr enovedW(2006/028705 A2
. g%ql%%%tern of Treestanding spacgrs, The spacer

S
al Patent Classification: ) igna t legs ise_indicated, for every
33560 1)“*%311%)/311 é&b%ﬁléa.s P W%Z@E nag%n léj;{tgclﬁcén'fé}afl%ﬁe?ﬂ/x . AG, AL, AM,
2189800k BOWN 1O increase in sizg MPRR BASHHISG, BR, BW, BY, BZ, CA, CH, CN,
oxi di zed. The spacers are oxidi zeth, tr @ At M&MNL®ZAEC, EE, EG, ES, FI,
(21) InfezratipnalARRlic i @Bl'l)e?%frhg{oo%% i Ng & eDders GHeeM,WRdh D, IL, IN, TS, JP, KE,
t he spacers 175a can be used as aKGrﬁgﬂ(KiﬁR’ tHCePFA LR, LS, LT, LU, LV, MA,

22 1 : ilingyDat u 5 ) MW, MX, MZ, NA, NG, NI, NO, NZ,
nimeiEeriahFilmg Dite1y28 Peeud BOS GHEB 200 SU WM, MZ NA, NG, NI NO. N

Tp P, P, Bt
(25) rheMaRLageously, because tﬂﬂgisﬁpac%ﬁi\?’%QM?fﬁTﬁ?rﬁwg, /UG, Us, UZ, VC,
o pOXi dation, thinner blanket 1,I ayer syi¢ g, Hezdenosi te
(26) PeRlicefionlgpeupgingrel s, t her ed§est | %mdgg tg%%ep(o%l tZIg’?n. Ong "
(30) pri@medaconf or mal bl anket | ayers : : P Prgeess e o e
row o SopRsGOOT ORI OS el P e BB v ci

(71) Applicant (for all designated States except US): MI- ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
CRON TECHNOLOGY, INC. [US/US]; 8000 South European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
Federal Way, P.O. Box 6, Boise, Idaho 83707-0006 (US). FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ABATCHEY,
Mirzafer, K. [RU/US]; 6349 S. Mangrove Place, Boise,
Idaho 83716 (US). SANDHU, Gurtej [GB/US]; 2964 E.
Parkriver Drive, Boise, Idaho 83706 (US).

(74) Agent: HART, Daniel; KNOBBE, MARTENS, OLSON
& BEAR, LLP, 2040 Main Street, 14th Floor, Irvine, Cali-
fornia 92614 (US).

Published:
—  without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: MASK MATERIAL CONVERSION

700
el

7 1750 %
750
™
OO \\ ~ \\ NN \\ RN \\ O \\
OOV OO\ NN OO\ OO N 776
AN N N N N N
NN\ SN N O\ O\ DN
NN AN SOAAND AN SN N

(57) Abstract: The dimensions of mask patterns, such as pitch-multiplied spacers, are controlled by controlled growth of features in
the patterns after they are formed. To form a pattern of pitch-multiplied spacers 175a, a pattern of mandrels is first formed overlying a
semiconductor substrate 110. Spacers are then formed on sidewalls of the mandrels by depositing a blanket layer of material over the
mandrels and preferentially removing spacer material from horizontal surfaces. The mandrels are then selectively removed, leaving
behind a pattern of freestanding spacers. The spacers comprise a material, such as polysilicon and amorphous silicon, known to
increase in size upon being oxidized. The spacers are oxidized to grow them to a desired width 95. After reaching the desired width,
the spacers 175a can be used as a mask to pattern underlying layers 150 and the substrate 110. Advantageously, because the spacers
175a are grown by oxidation, thinner blanket layers can be deposited over the mandrels, thereby allowing the deposition of more
conformal blanket layers and widening the process window for spacer formation.



