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Abstract

In this thesis, a series of polyimide (PI) composite films with different octaphenylcagesilses-
quioxane (OPPOSS) contents were successfully prepared, in which 4,4’-diaminodiphenyl ether
(ODA) and 3,3’,4,4’-dimethylketonetetracarboxylicdianhydride (BTDA) were used as raw mate-
rials. The morphology and properties of the materials were systematically studied. The results
show that OPPOSS is well dispersed in PI matrix, and the water absorption of the material in-
creases slightly with the increase of OPPOSS content, but it can be used in microelectronics indus-
try. However, the dielectric constant () of the composites decreases greatly with the increase of
OPPOSS content. The £ of composites with 1% and 10% OPPOSS was 3.12 and 1.94, which was
12.4% and 45.5% lower than that of pure PI (3.56). When the content of OPPOSS is high, the ma-
terial has ultra-low dielectric constant, which is expected to be used in nano electronic devices.
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Figure 1. Chemical structures of diamine (ODA) and dianhydride (BTDA)
1. ZBZ(ODA)F ZEF(BTDA) ML F L5

Figure 2. Structure of octaphenylcagesesquioxane
(OPPOSS)
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Figure 3. Preparation process of OPPOSS/PI films
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Figure 4. SEM images of brittle section of OPPOSS (a), pure PI (b), PI film containing 0.1%
(c) and 5% (d) OPPOSS
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Figure 5. Effect of different OPPOSS content on water absorption of PI films
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Figure 6. Effect of different OPPOSS content on dielectric constants of PI films
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