The present invention describes the synthesis of silicon-containing
nononers and copol yners. The synthesis of a nononer,
trimethyl - (2-nmethyl enebut - 3-enyl )silane (TMSI) and subsequent synthesis of

di bl ock c@pawRRATIONKD ABRIYELNON PfJﬂEIQﬁElQUNDER THE PATENT COOPERATION TREATY (PCT)

pol yst
copol y

m&) F(J IOlEhecpual t rérgﬁ;rgy 1za lO

PS- b- P( MTVBMA) .

T ese s I con conta

Q.

AE‘Ib|QE& 1ERRhal

ﬁ@ﬁm@lefum&uﬂﬁm@l|||f|’|@|uﬂhnﬁ|||rﬂlﬁ|m|||

lé{l']ﬁfu% IQAYEN R | ety

of uses. OM8) Inteedatipnad Huldiogsion Patei on i"s&@s”novel | h tl ﬁ ier i al
with sub- 208ememberz20ht €2-098P11)i t hogrpplyy. WO B011/Ti6223'X
(51) International Patent Classification: (74) Agents: CARROLL, Peter, G. ct al.; Medlen & Carroll,
HO1L 51/40 (2006.01) LLP, 101 Howard Street, Suite 350, San Francisco, CA
(21) International Application Number: 94105 (US).
PCT/US2011/028867 (81) Designated States (unless otherwise indicated, for every
. - kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: AO, I{T, AU, Ai BA, BB, BG, BP{, BR, BW, BY, BZ,
17 March 2011 (17.03.2011) CA., CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: Enghsh 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,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
61/315,235 18 March 2010 (18.03.2010) Us NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, 5D,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(71) Applicant (for all designated States except US): BOARD TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
OF REGENTS THE UNIVERSITY OF TEXAS SYS- . o
TEM [US/US]; 201 W. 7th Street, Austin, TX 78701 (84) Designated States (unless otherwise indicated, for every
(US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(72) Inventors; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Inventors/Applicants (for US only): WILLSON, C., TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Grant [US/US]; 2103A Exposition Boulevard, Austin, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
TX 78751 (US). BATES, Christopher [US/US]; 4302 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Duval Street, Austin, TX 78751 (US). STRAHAN, Jef- SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
frey [US/US]; 401 Little Texas Lane #1036, Austin, TX GW, ML, MR, NE, SN, TD, TG).
78745 (US). ELLISON, Christopher [US/US]; 8417 Published:

Alophia Drive, Austin, TX 78739 (US).

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

20117116223 A1 I 00 O O 01 OO 0

(54) Title: SILICON-CONTAINING BLOCK CO-POLYMERS, METHODS FOR SYNTHESIS AND USE

FIGURE 1
(BL S| ~_MgCl \S_/
cl II - [
L > =
NiL,Cl,
A) 60% (C)

isoprene, and synthesis

(57) Abstract: The present invention describes the synthesis of silicon-containing monomers and copolymers. The synthesis of a
monomer, trimethyl-(2-methylenebut-3-enyl)silane (TMSI) and subsequent synthesis of diblock copolymer with styrene, forming
polystyrene-block-polytrimethylsilyl

of diblock Polystyrene-block-polymethacry-

copolymer

o loxymethyltrimethylsilane or PS-b-P(MTMSMA). These silicon containing diblock copolymers have a variety of uses. One pre-
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ferred application is as novel imprint template material with sub- 100 nm features for lithography.



