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Molecular Design and Optical Properties of Functional Polyimide
Optical Materials Applicable to Micro-optic Devices

SRILEEREM LD

g73 JRERTE
Shinji Ando

HOR TR HTEER MERFER
Dept. Chemistry & Materials Science, Tokyo Institute of Technology

152-8552 HURUHS H HR DR (1 2-12-1-E4-5
2-12-1-E4-5 Ookayama, Meguro-ku, Tokyo 152-8552, Japan
E-mail: sando@polymer.titech.ac.jp

HoFEL W7 vFEILBLORT vHRILFRY A 2 Faeduld LamEWER ) ~— Y256 & %
o E WA - BN A 7Yy RMEEO SRR, R RSN T o e, ETE,
IR, BOLFER, RCEEOHRIEIC SOW TR T 5 & & big, MBS~ A Z RN
T 5. RN ~—MENETLRESCHAM T ORS &, ZFikdk, BEME, REME, BER 77
AMBFCIIENT-WEETH Y, I BITEHE, 7 v, 7A4H, MEEFOEASLEE - HEik
JRiAEDONAT Uy RMUIZ E D BN SRR 2 G T DMEWER U ~— B3 B &4, b
BRI IS S oo H 5.

Abstract Latest material engineering for developing thermally stable polymers and inorganic/polymer
composites applicable to micro-optics devices is reviewed. Major targets for the material design are high
optical transparency in the near-infrared region, and control of refractive index, birefringence, thermo-optic
coefficients, and polarization properties. Recently, 'functional polyimides' (PIs) has been developed for opto-
electronic applications owing to their good optical properties, high thermal stability, mechanical and
environmental stability, and favorable electrical properties. In particular, perfluorinated PIs, fluorine-, sulfur-,
and silicon-containing Pls, and their composites with metallic or ceramic nanoparticles are promising
materials for optical lightwave circuits and opto-electronic integrated circuits.
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a) Fluorinated Polyimide : 6FDA/TFDB-6FDA/ODA Copolymer

b) Perfluorinated Polyimide : 10FEDA/4FMPD-10FEDA/3CIFPD Copolymer
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c) Cytop d) Highly Birefringent Polyimide : PMDA/TFDB-PMDA/ODA
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