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Abstract

Due to the memory effect of bistable twist
nematic (BTN) cdls, it can be gpplied to the
passive addressed liquid crysta display without
the limitation of the scanning line numbers and
has low power consumption The generd
bigability is observed in the padld-twigt
nematic liquid crysa cdls in the past aticles,
however, we adso observed the multistability in
the homeotropic liquid cysd cdls. In this
proposal, we have investigated the switching
mechaniam of the muttebility in the
homeotropicaly digned liquid crysta cdl. We
found tha the switching mechanian of the
multigtability of homeotropicall digned LC cdl is
not only related to the flow effect of LCs but

91 7 31

aso the asymmetrica polar-aignment in the cdl.
After being ware of the switched mechanism, we
designed a new driving waveform to switch this
device and reduced the applied voltages.

Keywords: liquid crygds, dynamic behaviors,
flow effect, bigable
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(Nematic Liquid
Crysd)
P.G. De Gennes :

Abstract

Generdly spesking, the power for the
nematic liquid crysd to scatter light is severd
orders higher than that for the conventiona
isotropic liquid. According to the description by
P.G. De Gennes, we can see a strong linear
polarized scettering light with its polarization
date perpendicular to that of the incident linear
polarized light a smdl scateing angle The
origin for the scattering light is owing to the
orientationd or thermd fluctuations of the liquid
crysta molecues. Since liquid crysd is opticaly
anisotropic, we can see the interference patterns

91 7 31

of the scattering light if the scattering light results
from orientationd fluctuations induced by
externdly applied fidd. In this project, we will
observe how the nterference patterns change
when we vary the externd fidds. We are going
to observe the changes of the interference
petterns with fixed opticd fidd and varying
eectric fidd. Furthermore, we will observe the
changes of the interference patterns with fixed
eectric fidd and varying opticd fidd. By the
way, we will dso measure the power of the
output scattering light. After these observations,
we will try to explain the results in a theoretic

way.

K e y w oNendhtiis Liquid Crysta, Nonlinear
Optics, Interference Patterns of
Scattering Light
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Improvement of the Optical Rising Response of a
Quasi-Homeotropic Liquid Crystal Cell

Chih-Yung Hsieh and Shu-Hsia Chen
Institute of Electro-Optical Engineering, National Chiao Tung University
Hsinchu, Taiwan, 300, R.O.C.

Abstract

The quasi-homeotropic liquid crystal (QHLC) cell is widely used in direct-view and projection
displays owing to its excellent contrast ratio. However, the flow effect of liquid crystals (LCs) and
the boundary conditions have a crucial influence on the transient electro-optical response in the
rising period. In some cases, the flow effect with the small deviation of boundary condition induces
complicated twisted structure and produce optical bounces. The optical-bounce phenomena slow
down the optical response speed and this drawback limits the application of QHLC cells and cause
some problems. For instance, the slow response results in the lower dynamical contrast ratio,
stroboscopic motion and image blurring when liquid crystal display is showing motion pictures.
Therefore, in order to improve optical rising speed of QHLC cells, reducing the influence of the
flow effects with small deviation on the boundary condition is necessary.

In this study, we proposed a method to compress the influence of the flow-induced twist struc-
ture and accelerate optical rising response of the QHLC cell by using different driving waveforms.
Our experimental results and numerical simulation show that the optical-bounce phenomenon have
been eliminated significantly and the rising time of the cell withrB-thickness were improved
effectively and achieved very short switching time less than the frame period/(l5&0).
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Abstract

In the quasi-homeotropic liquid crystal (QHLC) cell, the flow effect
with the small deviation of boundary condition induces complicated
twisted structure and produce optical bounce. The optical-bounce
phenomena slow down the optical response speed and this drawback
limits the application of QHLC cells and cause some problems.

In this study, we proposed a method to compress the influence of the
flow-induced twist structure and accelerate optical rising response of the
QHLC cell by using different driving waveforms. Our experimental
results and numerical simulation show that the optical-bounce
phenomenon have been eliminated significantly and the rising time of the
cell with 6-mm thickness were improved effectively.



The Optical Bounce of the QHLC Cell
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The Transient Director Distribution of the Quasi-
Homeotropic Liquid Crystal Cells

Asymmetrical polar alignment with small
azimuthoal alignment deviation (Va=6V)
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The External Electric Torque of the director
in the QHLC Cell

The tilt angle distribution of the QHLC
Eelectric torque of the director cell with applied the 1.9 V.
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Numerical Stmulation and Experimental Setup

Numerical Simulati()n Table. Parameters of liquid crystals and cell properties
used in the simulation.
The numerical calculation is based on the “(;elllgapth 52‘33 S“m T,iﬂt top anglel 228
. . . .. aveleng .S nm ity om angle .
E.rlcksen—Lesﬂe theory by using finite K, 14.9 pN Twist angle 01°
difference method. The surfaces of the K, 7.9 pN o 1.5 mPa -s
cell were assumed to have rigid K3 15.4 pN oL -153 mPa's
anchoring. The transmittance was cal- ne 15183 a3 -0.7 mPa-s
: A 0.0437 109.5 mPa -
culated by the Jones matrix method. ! o mras
€| 3.3 o5 107 mP a-s
C A 4.8 -46 mPa -
Experimental Setup : %6 mPas

Polarizer LC cell Polarizer

/‘ Oscilloscope
/|0
*— | = e

V o LC cell gap 5~7 um
Photo
He-Ne laser detector LC hosts: ZLI-2806
1=632.8 nm
1 o Waveform generator
° O and amplifier
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Measured and Calculated Results
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0.4}

o
w

Transmittance
()
o

0.1}

waveform 1

waveform 2

wavefofm R
waveform 2 s

100
Time (ms)

150 200

Measured transient transmittance

TkBE |

Tkl |

~ waveform 2

S

Chil10.0v  Wei# 1.00V

M 100ms| A (1 400mv|

Ch2 EF
6.290ms

Ch2 T &
18.05ms



Transient director ditribution of the QHLC cell with

Tilt angle

applied the waveform 2
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Conclusion

® The transient electro-optical behaviors of the Qusai-Homeotropic
liquid crystal cell was investigated by experiments and numerical
simulation.

® The influence of the flow effects with small deviation on the
boundary condition in the QHLC cell can be reducing effectively
by using a special waveform. Our experimental results and
numerical simulation show that the rising optical bounce of the
QHLC cell has been suppressed and the rising response time has
been improved significantly.
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