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Abstract

Highly transparent polyimide having a low coefficient of temperature expansion
(CTE) comparable to copper was developed by polymer design regarding to careful
monomer selection and multi-block co-polyimide structure. This rational concept
enabled us to demonstrate a new potential application such as transparent flexible
copper clad laminate (FCCL). Comparing with a co-polyimide analogue (random
co-polyimide), the multi-block co-polyimide showing superior functionality of lower
CTE and higher mechanical strength will open a new window for broad material
developments.
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Scheme 1. Synthesis of multi-block co-polyimide derived from
aromatic dianhydrides (a, 2) and aliphatic diamines (b, 5).
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Table 1. Characterization of co-polyimide films.

Co-polyimide film ® Transmittance Hazeo T CTE® *® &
@450nm [%] [%] [C] [ppm/K] [MPal [%]

(A) Multi-block type 81 0.6 286 16 210 18
(B) Random type 81 0.9 289 24 160 21

@ Each monomer composition (a, a; b, b) was equal between polyimide film (A) and (B).

b Measured by UV-vis spectrometer and recalculated film thickness as 20 pmt.

o Measured by hazemeter.

9 Determined by TMA at heating rate of 5 °C/min under air.

o Tensile strength (&) and elongation at break (&) were measured at an extension rate of 30
mm/min.

(@ 100 M) 45 FY

1 40
E 7 ] ¥ 35 O
S 604 --—-1- X(A) Multi-block copolyimide | g_ 30
i o4 (B) Random copolyimide | o 25 - O
EOT E 208 o _____ ——
P A 151 1 cufoil

N 10 1 17ppm/K

0 T T T T T T T T T 5 T T T T
300 400 500 600 700 800 0 02 04 06 038 1
Wavelength [nm] b’I(b+b’)

Figure 1. (a) UV-vis spectra of co-polyimide films consisting of; (A) multi-block
copolyimide, (B) random copolyimide analogue. All the film thickness was unified as 20
pmt. (b) Effect of diamine b’ contents on CTE of copolyimide film in comparison of
multi-block co-polyimides (m) and random co-polyimides (o) with the same monomer
composition. Closed circle () represents homopolymer derived from monomer a and b.
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Figure 2. Sample of transparent FCCL Cu hne W1dth is 0.2 mm.
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