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I ntroduction

Many kinds of polyinides have been devel oped and used for
m croel ectronic and aerospace applications as filnms, dielectric
i nterlayer, and adhesives due to their excellent thermal, mechanical,
and electrical properties. These polyim des, however, are generally
insoluble and intractable in their fully imdized form so that they
show | ow processability. Therefore, sol ubl e and processabl e pol yi m des
have al so been devel oped. On the other hand, polydinethylsiloxane
(silicone) are well known as useful polyneric materials possessi ng many
di stingui shed properties such as solubility, thermal and oxidative
stability, dielectric behavior, surface properties, adhesion, gas
perneability, and so on. In the l|ast decade, several kinds of
copol yi mi des cont ai ni ng pol ysi | oxane (PSX) noi ety have been devel oped
in order to inprove the properties of aromatic polyim des. Anobng the
copol yi mi des, siloxane-im de block copolynmers (SPIs) are generally
sol ubl e and processabl e pol yi m des and show t hernopl asticity, which
possess the superior properties of both polyimdes and silicone.

Preparation

SPI's are prepared by the i ncorporation of polysil oxane oligoneric
segnents into a polynmer backbone. Aromatic dianhydride, aromatic
di am ne and di anmi nopol ysi | oxane are reacted in organi c solvents such
as NVP or DMAc to yield polyam c acid containing
SPX foll owed by thermal or solution imdization to afford SPI. The
general preparation nethod of SPIs is shown in Fig.1.

Properties

SPI s consi st of a m crophase separated structure of i m de phase and
si |l oxane phase, and the properties of SPIs are controlled by the
mol ecul ar wei ght and the content of PSX incorporated. The solubility
of SPIsisinproved by the introduction of PSXsegnents intothe polyner
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backbone. The tensile strength and nodulus are decreased and the
coefficient of thermal expansionis increased with the i ncrease of PSX
content in the SPIs. Wien SPIs are coated onto silicon wafer, the
residual stress on the silicon wafer is greatly reduced, which neans
the SPIs show the stress rel axation properties. The adhesion of SPls
is inproved by PSX incorporation. The | ap shear bond strength of SPIs
is trenendously increased with increasing the content of PSX up to 10
w % SPls showthernoplasticity, so that SPIs can be easily processed
by hot press at conparatively | owtenperature. The gas perneability of
SPIs is increased with increasing the PSX content of the polynmer. The
sorption behavior of SPIs is interpreted in terns of a dual-node
sorptiontheory. The gas separati on properties of SPIs can be controll ed
by the structure and the content of SPIs.

Concl usi on

SPI s are useful for coatings, adhesi ves and gas separ ati on nmenbr anes
due to the i nproved properties such as the stress rel axati on properties
by | ow nodul us, | ow water uptakes, good electrical properties, good
adhesi ve properties, and gas separation properties.

Application
M croel ectronics / Adhesives / Gas separation nmenbranes
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Fig 1 Preparation of silozane-imide block copolymers
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