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before curing, which was supported from the
results of FTIR, MDSC and molecular
simulation. The pore size of the nanoporous

PS-b-P2VP PS-b-PAA MSSQ thin films through the templating of the
Poly(met hyl si | ses quiPSkRVIPavss)ets B T @ from the TEM
FTI R MDSC TGA TEM chaacterization, which was close to the
MSSQ porogen size. However, the experimental

PS-b- PAA results suggested that the both intermolecular
and intramolecular hydrogen bonding existed
PS-b-P2VP MS S Qin the system of the MSSQ/PS-b-PAA hybrid.

MS S Q Thus, a macrophase separation was occurred in

10 nm the MSSQ/PS-b-PAA hybrid and resulted in

MSSQ non-uniform nanopores after pyrolysis. The

1.361 ~ 1.111 refractive index and dielectric constant of the
2.67 ~ 1.30 prepared nanoporous films could be tuned in

the range of 1.361 ~ 1.111 and 2.67 ~ 1.30,
respectively, by varying the porogen ratio. The
porous formation mechanism was proposed
through the miscibility between
organic/inorganic moieties.

Abstract

In this study, nanoporous films were Keywords: amphiphilic block copolymer,

prepared from poly(methyl silsesquioxane) poly(methyl silsesquioxane) film, hydrogen

(MSSQ) by the templating of amphiphilic bonding, miscibility, pore

block copolymers,

poly(styrene-b-2-vinylpyridine) (PS-b-P2VP)

and poly(styrene-b-acrylic acid) (PS-b-PAA).

The intermolecular  hydrogen  bonding (l ow dielectr

interaction between the MSSQ and PS-b-P2VP constant material s)
prevented the aggregation of the porogens
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Tablel. P1 P2
P1 P2
Loading| Film n k Film n k
(%) | Thickness Thickness
A) (A)
0 1788 | 1.361 | 267 | 1788 |1.361| 2.67
10 2866 | 1.339 | 2.34| 2535 |1.324|2.56
20 2902 1314 | 2.18| 2470 |1.310| 2.47
30 3376 | 1.294 |1.99| 2384 |1.280|2.29
40 3351 | 1.242 1198 | 2399 |1.270|241
50 4145 | 1217 |1.76| 2174 |1.225|2.09
60 4119 1154 |160| 1893 |1.274|1.83
70 4182 1111 | 1.30| 1496 [1.320|2.14

MSSQ/PS-b-P2VP film, 120°C

After 350°C curing
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Figure 4 PS-b-P2VP
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Figures5 MSSQ/PS-b-P2VP  MSSQ/PS-b-PAA

M SSQ/PS-b-P2V P, 50%;
(d) pure PS-b-PAA;

(a) pure PS-b-P2VP; (b)
(c) MSSQ/PS-b-P2V P, 30%;

(6) MSSQ/PS-b-PAA, 50%;  (f)

MSSQ/PS-b-PAA, 30%.

Figures 6 TEM

(a) P1 (plane view). (b)

P2 (cross-section view).
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