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2 ¢}: Hexafluoroisopropylidene & ¥33}= &2lo|n|=.9} Disperse red 12 AMg3le] o] xu] A
3 FEAge] Axo 5o et A3t Disperse red 1& X§els 454 s g4
A polyamic acid EGE-Ho] ATFA 7 1A & =Usin, 752 9 PN ¥ UL P49
I o]g BI3Ae] F, ojuj=3} & YA Fc). o|vj=3} Mol polyamic acid oA B
o8 £ Aeshe AL BEY £ Ul Wr)BRAIFA 739 He 632 nmo A 33.2
pm/VE YEeRY 100 ColA €Xoz g BEE ¢ Uk §71/%7] E8de 9] ulAd
Y FA s oln= Afo] FAH e ae) Si-0-Si 2FPUxe] F7ld oa) BB &
o] oA L5 FAI(MFALE #EE 5 Qoo

ABSTRACT: We studied the preparation and property of second-order 1onlinear optical (NLO)
material with polyimide containing hexafluoroisopropylidene unit and Disperse red 1.
Polyamic acid, silylated Disperse red 1, and silane coupling agent were mixed to prepare the
solution through hydrolysis and condensation. Thin film was fabricated using the prepared so-
lution and imidized after poling. Before imidization, we could observe the enhancement of pol-
ing efficiency under the excitation light in polyamic acid form. The electro-optic coefficient
r33 was determined to be 33.2 pm/V at 632 nm, and was observed to be stable at 100 C. The
organic/inorganic composite NLO material showed good temporal stability at high tempera-
ture arising from the imidization and increase of the density of Si-O-Si bond.

Keywords: polyimide, sol-gel process, nonlinear optical material, disperse red 1, electro-optic co-
efficient. . :
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Scheme 1. Synthesis of polyimlde used in thls study.
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Figure 4. UV-Visible spectra of E-6FDAPA-AS-DR1
film prepared by different imidization time and solved in
NMP at 160 C for 2hrs; (a) imidization (30 min), (b)
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Table 1. Measured and Calculated Optical Para-
meters of EDC Polyimide/AS-DR 1

733 (pm/V) refractive index (ng)
632 nm 830 nm 1300 nm 632 nm 1300 nm 1550 nm

EDC
polyimide/ 332 121 72 1759 1699 1672
ASDR1
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Figure 8. Poling field dependence of electro-optic co-
efficient r3; at 632 nm.
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Figure 9. Decaying behaviors of electro-optic signal
with the change of aging time.
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