
Fabrication of Coatable Polarizer by Guest-Host System for Flexible Display
Applications

Authors : Rui He, Seung-Eun Baik, Min-Jae Lee, Myong-Hoon Lee
Abstract : The polarizer is one of the most essential optical elements in LCDs. Currently, the most widely used polarizers for
LCD is the derivatives of the H-sheet polarizer. There is a need for coatable polarizers which are much thinner and more stable
than H-sheet polarizers. One possible approach to obtain thin, stable, and coatable polarizers is based on the use of highly
ordered guest-host system. In our research, we aimed to fabricate coatable polarizer based on highly ordered liquid crystalline
monomer and dichroic dye ‘guest-host’ system, in which the anisotropic absorption of light could be achieved by aligning a
dichroic  dye (guest)  in  the cooperative motion of  the ordered liquid crystal  (host)  molecules.  Firstly,  we designed and
synthesized a new reactive liquid crystalline monomer containing polymerizable acrylate groups as the ‘host’ material. The
structure was confirmed by 1H-NMR and IR spectroscopy. The liquid crystalline behavior was studied by differential scanning
calorimetry (DSC) and polarized optical microscopy (POM). It  was confirmed that the monomers possess highly ordered
smectic phase at relatively low temperature. Then, the photocurable ‘guest-host’ system was prepared by mixing the liquid
crystalline monomer, dichroic dye and photoinitiator. Coatable polarizers were fabricated by spin-coating above mixture on a
substrate with alignment layer. The in-situ photopolymerization was carried out at room temperature by irradiating UV light,
resulting in the formation of crosslinked structure that stabilized the aligned dichroic dye molecules. Finally, the dichroic ratio
(DR), order parameter (S) and polarization efficiency (PE) were determined by polarized UV/Vis spectroscopy. We prepared the
coatable polarizers by using different type of dichroic dyes to meet the requirement of display application. The results reveal
that the coatable polarizers at a thickness of 8μm exhibited DR=12~17 and relatively high PE (>96%) with the highest
PE=99.3%, which possess potential for the LCD or flexible display applications.
Keywords : coatable polarizer, display, guest-host, liquid crystal
Conference Title : ICLC 2017 : International Conference on Liquid Crystals
Conference Location : Paris, France
Conference Dates : June 25-26, 2017

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:11, No:06, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

1,
 N

o:
06

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/7

10
79

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(06) 2017 1

https://publications.waset.org/abstracts/71079.pdf

