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Fig.4. Reaction schemes for the synthesis of spiro-type diamine.
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Fig.5. Reaction schemes for the synthesis of polyimides.
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Fig.6. Relationship between of CTE and birefringence.

F1 AuBCT7 I BFEH L PIESHE (EEREK : OP)

PI T CTE T Haze
No. Monomer B L ) o An 40 Y1l epmax

[dLigl [°C] [ppm/K] — " [%]  [%]

spiro27DA-BC (30)

H 410 405 230 0015 816 265 32 129
TEMB (70)

spiro27DA-4TFMBC (30)

127 399 236 0027 843 050 21 7.05
TFMB (70)
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Fig.7. Relationship between of CTE and birefringence.
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No. Monomer  EAREE n(ePD ’ AN 40 Yl eomax
[dL/g] [°C] [ppm/K] [%]  [%]
spiro-DA(30) . ;
3 T — OOEIFUTEID IEA AT
CpODA(70) :
spiro-DA(30)
4 C 0.73 359 25.8 0.033 811 075 37 1.90
CpODA(70)
spiro-DA(50)
5 OoP 2.19 423 22.2 0.016 751 060 5.0 135
CpODA (50)
BPAF(50)
OoP 2.58 413 33.2 0.028 858 068 1.6 10.6
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[2&@k] [1] M. Hasegawa, et al., Polymer, 169, 167 (2019).
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