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Abstract : The relationships between morphological structures and residual stress behaviors of
polyimide thin films depending on isomeric diamines were investigated. For this study.
Poly(phenylene biphenyltetracarboximide) (BPDA-PDA) and poly(oxydiphenylene biphenylte-
tracarboximide) (BPDA-ODA) films were prepared from their isomeric diamines: 1,3-phenylene
diamine (1,3-PDA), 1.4-phenylene diamine (1.4-PDA). 3.4’-oxydiphenylene diamine (3.4'~-QDA),
and 4,4’-oxydiphenylene diamine (4.4-ODA), respectively. For those films, residual stresses
were detected in-situ during thermal imidization of the isomeric polyimide as a function of
processing temperature over the range of 25~400°C using Thin Film Stress Analyzer (TFSA). In
comparison, residual stress of BPDA-1,4PDA having better in-plain orientation and chain order
was the lowest value of 7MPa whereas those of BPDA-1.3-PDA, BPDA-3.4’-ODA, and
BPDA-4,4-ODA were in the range of 40~50MPa. Conclusively. the effect of morphological
nature (chain rigidity, chain order. orientation) and chain mobility relating to the glass

transition behavior on the residual stress of isomeric polyimide thin films was analyzed.
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Fig. 1. Chemical structures of fully cured
polyimides.
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Fig. 3. The residual stress behaviors of
polyimide thin films: (a)BPDA-
1,3-PDA and (b)BPDA~1.4-PDA.
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Fig. 4. The residual stress behaviors of
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Table 1. Results of residual stress
experiment and DMTA analysis.
To(T)* | To(T) | o pma(MP,)°
PR > a0 | a3 46
BROAL > a0 | 3 7
B;il())g;f 310 303 48
Bi%g:: 300 301 44

®Ty(glass transition temperature) are
estimated from residual stress experiment.
Te(glass transition temperature) are
measured in DMTA experiment.

0 finar is the value measured at 50°C during
cooling in the curing process.
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