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BAPP Aldrich Chemical Inc.

Aldrich Chemical Inc.

Fisher-Johns
.'H and "C-NMR Bruker-400
TMS . Bomen
Michelson 120 FTIR
10 mg 1 mL
DSC Q100
. VASE
Ellipsometer J. A. Woollam Co. Inc.
WVASE32. - Perkin
Elmer Lambda 900 UV/Vis/NIR
2 NLO
2.1 1 4- 3- N-
BPIPP 14 3-
0.8768 g 4.377 mmol 1.2966 ¢
8.754 mmol 10 mL . 130°C
4 h 300 mL. 6

mol/L.
ca.10’Pa  80°C

1.80 g 89.4% mp 166
~167°C '"H-NMR 400 MHz DMSO-d, & 7.77
~7.84 8Hm 3.57 4Ht J=6.4Hz 6.4 Hz
2.10 4Ht J=6.4Hz 6.4 Hz 1.96 8H br
1.63 4H J=6.4Hz 6.4 Hz 6.4 Hz 6.4
Hz " C-NMR 50 MHz CDCl, & 168.72
134.04 132.59 123.39 56.29 53.22 36.92
25.42 IR KBr em™ 1770 1708 v

MS EI m/z 460 M* 16.7% .
2.2 14 3- N- -2- 4-
2 5- -
2-  BPIPP-DEMI BPIPP 2.19 g 4.70 mmol
80 mL
77 8 8-
TCNQ 1.92 g 9.40 mmol 50 mL
150°C

19 h -

1/4 R;=0.55 0.42 ¢

14.1% .UV-Vis CH;CN nm 617 657
"H-NMR 400 MHz DMSO-d, 6 7.87 9H m
7.77 2H d J=80Hz 6.94 2H d J=8.0
Hz 3.51 4Ht J=6.4Hz 6.4Hz 2.10~2.38
8Hm 1.68 4H m IR KBr em ' 2167
2120 ve—y MS EI m/z 635 M' 9.7% .
3 NLO

API  BPI
2 wt%
DEMI

API/BPIPP-
2 wt% BPIPP-DEMI
API 10 wt% .
0.45 pm
H,0/
H,0,/NH;y H,0 5:1:1 80C
15 min
2600 r/min
THF BPI 0.5 wt% in CHCL,
API/BPIPP-DEMI ~ THF BPI
1500 r/min 10 s 2800
r/min 30s .

API 0.5 wt% in

UV-Vis

APL T, > 300°C
BPI T, = 148C

API BPI

API BPI
API  BPI

API  BPI 7
API BPI
2 ~ 200 nm
2~3 pum

NLO
NLO 19
DR19 A, ~486 nm NLO
.DR19
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Scheme 1 Chemical structures of matrix polymers API and BPI
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Fig.1  UV-Vis absorption spectrum of BPIPP-DEMI in API/BPIPP-DEMI 2~4
acetonitrile ¢ =1.8x107* g/mL pm 10 wt%
NLO
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34
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BPIPP-DEMI UV-Vis } g ;2‘
1.5 .
BPIPP-DEMI  API . E16
Bilayer 5 Z0s
BPI APIL 811 Bilayer 4 <7
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2 07
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substrate. The inset shows the enlarged section of 300 ~ 400 nm of
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PREPARATION AND POTENTIAL USE OF POLYIMIDES MULTILAYERS
FOR NONLINEAR OPTICAL APPLICATIONS

SONG Naiheng' WANG Zhiyuan®

U Beijing National Laboratory for Molecular Sciences Key Laboratory of Polymer Chemistry and Physics of Ministry of Education
College of Chemistry and Molecular Engineering  Peking University ~ Beijing 100871
% Department of Chemistry ~ Carleton University 1125 Colonel by Drive Ottawa Ontario  Canada K1S 5B6

Abstract Non-linear optical NLO polymers have potential application in ultra-fast electro-optic modulators.
Although physical doping of NLO chromophores into a matrix polymer appears to be efficient in the preparation of
NLO polymers and electric poling it suffers from low chromophore loading and poor temporal stability . In this paper

a new approach of preparation towards highly efficient NLO materials was demonstrated by doping a novel type of
zwitterionic chromophore  BPIPP-DEMI  into an acid-containing matrix polyimide ~API and fabrication via
alternate spin-coating of polymeric multilayer films comprising layers of the resulting NLO polymer and layers of a
spacing tertiary amine-containing polyimide BPI . The individual polymer layers had a thickness in the range of 100
~200 nm which can be readily controlled by adjusting the concentration of polymer solutions and the spin speed.
Investigation of the UV-Vis absorption and the growth in the thickness of the multilayer films indicated a uniform
growth of multilayer films. A five bi-layer NLO multilayer film 1.6 pm was thus fabricated with each API layer
containing 10 wt% of the NLO chromophore BPIPP-DEMI. In contrast to API films containing 10 wt% of BPIPP-
DEMI which showed significant phase separation NLO multilayer films containing the same amount of BPIPP-DEMI
exhibited no obvious phase separation under optical microscope indicating a better host for NLO chromophores.

Keywords Polymeric multilayer Nonlinear optics Preparation Optical properties





