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Electro-optic Properties and Thermal Stabilities of Polyimide-DR1 Side Chain Polymer
for Photonic Devices
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/me} A7)Ae 2 FYAL o, 83455 10 kHzellA 3.37<19, 34 1300 nmoll4, FHEL nre 2 nw 2F 16312 Zgte
o, A7|FEATE 4.6 ~ 9.2 pm/Velsict. 3T F 180T A4 1412 5t /AR ARe) A7FGA 59 g AxHA o

stem, A71A <l FAelA 90T oA 500 A1k Tt F#AA1Z Al A713eAes Gte) dsiet

Abstract We have synthesized the soluble polyimide based side chain system with covalently attached NLO chromo-
phore Disperse Red 1. The developed polymer is optically transparent in the range of optical communication wave-
lengths. Its glass transition temperature(T,) and thermal decomposition temperature(T,) are 225 T, 310 C
respectively. The poled film with the poling field of 100 V/m shows that the dielectric constant is 3.37 at the 10 kHz

frequency, the refractive indices of TM and TE modes are both 1.631 at x =

1300 nm, and the Electro-optic coeffi-

cients are 4.6 ~ 9.2 pm/V at A = 1300 nm. There are no decays of the EO coefficient in the poled polymer at 180T

in one hour, and 90C in 500 hours.
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Fig. 1. Chemical structure of the polyimide based side chain
system with Disperse Red 1.
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Fig. 2. Schematic diagram of the simple reflection method for the electro~optic coefficient measurememt.
SBC : Soleil- Babinet Compensator, WP ; Wave Plate, LIA ; Lock-In Amplifier, FG ; Function Generator, M ; Mirror. A 632.8 nm He
-Ne laser(Uniphase Inc.) and three laser diodes(0.83, 1.3, and 1.55/m, LaserMax Inc.) were used.
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Fig. 3. TGA trace of PI-DRL.
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Fig. 4. (a) UV-Vis-NIR absorption spectrum of PI-DR1, (b)
FTIR absorption spectrum at the NIR region.
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Fig. 6. Refractive indices and electro-optic coefficients as a
function of wavelength.
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Fig. 9. In-situ measurement for decay of the electro-optic coef-
ficient with raising temperature.
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Fig. 10. Short-term stability of electro-optic coefficients at dif-
ferent temperatures.
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Fig. 11. Long-term stability of electro-optic coefficients at dif-
ferent temperatures.
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