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A3l Bl o]x} vy HE BAHE ST + s ESA] 24 & FHIgIAY. -4
whak YjollA] H2lE Aol= &4 FE7igle 8¢ rtadde A= 7 7K & §98
A z&G=d shvh= SGDRIRte ®E Azx3Hi, ©e 3hie SGDR19| 3-glycidoxypropyl
trimethoxysilane (GPTS)& &3l Az} o] EFLYe] viuto =gl SGDR19 A4
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ABSTRACT: A second-order nonlinear optical (NLO) chromophore (Disperse Red 1) was re-
acted with 3-isocyanatopropyl triethoxysilane to form a silicon alkoxide precursor (SGDR1). In
order to investigate the effect of poling temperature on the electro-optic effect and its relaxa-
tion behavior, we performed time resolved study using the thin film of SGDR1. We could opti-
mize the poling conditions to maximize the second-order NLO effect. Thermal crosslink was
induced between the organic side groups themselves. We prepared two different solutions to
fabricate the thin films ; one composed of SGDR1 only, and the other one consisting of SGDR1
and 3-glycidoxypropyl trimethoxysilane (GPTS). We achieved much improvement in the
temporal stability of second-order NLO effect at high temperature with the composite films. '
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X 8. 3-Isocyanato propyl triethoxysilane®}
dibutyltin dilaurate (DBTDL), 3-glycidoxypropyl
trimethoxysilane (GPTS)+ Aldrich Chem. Co.d)
A F+9)5t) A glol AH8-8k Tt Disperse red 1
(DR 1)& Aldrich Chem. Co.dA] g3} gt
g9 WEAEA AR

B} M. 3-Isocyanatotriethoxypropylsilane (2.0 g,
8.08 mmole)®} DR1 (1.27 g, 4.04 mmole)-& AA)
¥ THF (30 mL)d| =o] w3-& &n3dch uks
492 ZujzF (0.04 mmole)e] DBTDLE FU3F
FANES MM FRARAS. 2 g Ly
€ HER FEAYD £ Yo FAAZA doiR
& 1A oA Fakl AFAAIA DRI A A
I 60 CAA FHFEFQL AxFAT. o|FA Ao
IA (SGDR1) = 8] Alds= AFEd By
st ehg&2 o 80% At

'H-NMR (DMS0-d®%): d(ppm) 8.25 (d, 2H),
7.83 (d, 2H), 7.75 (d, 2H), 6.72 (d, 2H), 5.07 (1,
1H), 4.22 (t, 2H), 3.78 (q, 6H), 3.65 (t, 2H), 3.51
(g, 2H), 3.08 (q, 2H), 1.60 (m, 2H), 1.22 (m,
12H), 0.58 (t, 2H)

}dE 3¥E (SGDR1)E olf3ld &AL Az
33 =3 SGDR1% GPTSe &% A 7% 3¢
Eo] BHle 1112 3k & Az A 9424 3%
€3 &, J8ln 4 Zuje] § vl 1:6:0.042 48
A ZEEA A JlrRATI L £A49381e] diukH
Z A Fuj3

Ho|He ME £, A3 A48 243 9
A 712 Hoz CC. Teng To] 1YF vhrpi e
o] 834 h® o]&=  transverse electric (TE),
transverse magnetic (TM) moded|A¢] Y4 A
afol & olgdte WPo A YAty gFA Qlo)
44 A8 F AT dZe] A AL 9%
o AMg¥ F4e] mAte 632, 830, 1300 nmE A}
£3193 A8F 1kHz, 10V ZHFAYE A71eky
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Scheme 1. Synthesis of triethoxysilane containing dis-
perse red 1 and the structure of GPTS.
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Figure 1. Relationship between the poling voltage

and modulated signal in SGDR1 thin film at room tem-
perature.
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Figure 2. Temperature dependence of the E/O sig-
nal in SGDR1 homogeneous film.
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Figure 3. Relaxation behaviors of electro-optic signal
in SGDR1 film at 100 C.
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Figure 4. Temperature dependence of the E/O sig-
nal in SGDR1/GPTS(1:1) heterogeneous film.

A& vehliich o] SGDR1T AL @
H dol2xrr} ¢ 25 CAE &L 2% A=
1 o]F AEHQL s o Friskil gt Aoy
< B3l oF 165 'C HIAARE ofte #AETY
< Jehfu}t 2 o]F 190 CTAXNE A Mzl 90%
FAEE FASe A& FEE F Utk o=
SGDR17te} uhutel 9o oF 160 CE Ad Fd
Aze ARG AojE Jehiddch ArRg
239 F7} 71&717F AT Aol&EE LAl
QAN E FEldolex g HdYE s o ZlaTx
o YYo= Wojgte} oz Ho|LEr} o)FF
Roz Qe

T E3 AR 3lAM 9 AgdA A
gta} o] AMe|d ABE o838l 180 TR £
23l B3Agsn o 608EL EFAUE A&
3. 2Ela ¢ | FF3ar e 222 Y
T oe g3l AFS #Asch SGDR19 H 49
= 843 g=A Jeion 170, 140, 110 ‘CAlA
o] g3} TH& o]&3}o] stretched single exponen-
tial functionoll (& 3) fittingdted A=At A4
A L/ D)o €3157] o]de] 7] A7 A%
0|1, (I/D)& A 7} Ad oh&e Args A
%, 221 Re 73 Azt FEsE AF As
9] ¥]& yehdth &3} Azt (n)o] 42 25X, (8=

963



HEE - wx Y - o] F Y

~
Hu
F
D
=
N
-9
E
N’

02

(@)
0.0 T T T
0 150 300 450 600
Time (sec)

Figure 5. Relaxation behaviors of electro-optic sig-
nals in SGDR1/GPTS(1:1) heterogeneous film at
170 °C (a), 140 C (b), and 110 C (c).
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Figure 6. Change of the electro-optic signal with the
temperature in SGDR1 and SGDR1/GPTS films,
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