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Physical Properties of TFT Liquid Crystals
with Low Threshold Voltage

LI Juan-li, LI Jian,DU Wei-song, LUO Wei, GAN Ning, DENG Deng
(Optical and Electrical Material Department  Xi'an Modern Chemistry Research Institute .

Xi'an 710065, China,E-mail : 1ijl1208 @sohu. com)

Abstract; TFT liquid crystals with a low threshold voltage are extensively used for small size
LCD. Three series of liquid crystals CGUF, PGUF and PUQUF with high dielectric anisotropy
were added to P, , which got two series of liquid crystal mixture, and the effect of different
monomers on the properties of the composition were systematically investigated. The results
show that the same ratio of PUQUF is the most effective for increasing dielectric anisotropy
and lowering threshold voltage of the composition, and for increasing birefringence and
shortening response time, the same ratio of PGUF is the best.
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Table 1 Three series of liquid crystals with high dielectric anisotropy
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Table 2 Composition of P,
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Table 3 Phase transition temperature of the liquid crystals
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Table 4 Heat performance of the mixtures
HC J7 44 B Ty (C) AHy 1(J o g™ —35 CA%
P, 101. 48 1.28 720 h T BT
P, (P, +12%3CGUF) 92.35 1.55 720 h b
P, (P, +12%5CGUF) 93. 94 1.45 720 h JC g BT
P, (P, +6 % 3CGUF+6%5CGUF) 94. 11 1.71 720 h &b
P, (P, +12%3PGUF) 92.92 1.61 720 h G fs BT
P, (P, +12%5PGUF) 92. 85 1.81 720 h JG
Ps (P, +6 % 3PGUF+6 % 5PGUF) 94. 45 1.54 720 h b
P; (P, +12%3PUQUEF) 87. 30 1.49 720 h T g BT
P (P, +12%5PUQUF) 87. 28 1.85 720 h TG g4 BT
P, (P, +6 % 3PUQUF+6 %5PUQUF) 89. 40 1.46 720 h TG fs BT
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Table 5 Optical and electrical properties of the mixtures
Va Vi Ton Toit
W 7 24 n ny An K Ky Qe

(V) (V) (ms) (ms)
P, 1.57 2.66 S 18 1.5857 1.4884 0.097 3 11.830 18.48 5.57
P, (P, +12%3CGUF) 1.37 2.21 5 24 1.588 5 1.488 5 0.1000 9.162 15.81 6.11
P, (P, +12%5CGUF) 1.41 2.29 5 24 1.5880 1.4884 0.0996 9.491 17.87 6.21
P; (P, +6%3CGUF+6%5CGUF)  1.40 2.39 5 21 1.5885 1.4884 0.1001 9.581 19.58 6.58
P, (P, +12%3PGUF) 1.53 2.46 4 15 1.601 3 1.4915 0.109 8 10.420 15.79 6.75
P, (P, +12%5PGUF) 1.54 2.49 S 18 1.6000 1.491 0 0.109 0 10.690 13.69 6.37
Py (P, +6%3PGUF+6%5PGUF)  1.49 2.42 5 17 1.6017 1.4915 0.1102 9.096 18.80 7.01
P; (P, +12%3PUQUF) 1.28 2.08 4 22 1.5884 1.488 2 0.1002 9.785 14.39 7.46
Ps (P, +12%5PUQUF) 1.30 2.11 4 23 1.5878 1.487 7 0.1001 9.603 14.26 7.21
P, (P, +6%3PUQUF+6%5PUQUF) 1.31 2.15 4 22 1.5882 1.4879 0.1003 8.932 18.33 7.46
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Fig. 1 Threshold voltages of P, ~Py
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8 4 AR $ A5 4 AR P55 B K F AL
A 8] o min 1 min=60 s
RNk h 1 h=60 min=3 600 s
B.(X) d 1 d=24 h=86 400 s
[F@ A LA ! 1"=(1/60) "= (x/648 000) rad
[A I ' 1'=(1/60) °=(x/10 800) rad
yid ° 1 °=(x/180) rad
Vi v, t 1 t=10% kg
BT IREfA u luas1. 660 540X 10" % kg
Ak JE O r/min 1 r/min=(1/60) s !
KA I+ L,(D 1L=1dm*=10"m’
i3 W, K eV 1 eVa21.602 177X10 "]
B E 2 N dB
X d &7 tex 1 tex=10° kg/m=1 g/km
iy A2 AR hm’ 1 hm*=10 000 m*

X EZ b 4 n mile 1 n mile=1 852 m( R A FHu47)
ik 5l kn 1 kn=1 n mile/h=1(1 852/3 600) m/s( R A FTALAT)




