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Effect of Chiral dopant on LC in TN display mode
QIAO Yun-xia® , XU Kai, FENG Jing-yi, LI Rui, CUI Qing, LI Zheng-giang
(Shijiazhuang Chengzhiyonghua Display Materials Co. , Ltd, Shijiazhuang 050000, China)

Abstract ;. Chiral dopant plays an important role in TN model. To investigate how chiral dopant adjusts
performance of TN model, two liquid crystal mixtures which were made of different liquid crystal sys-
tem were chosen as hosts, and then two series of chiral-nematic liquid crystal mixtures which contain
different concentration of chiral dopant were obtained. The alignment of LL.Cs in cells was investigated
and explained theoretically from the view of elastic constants K. It indicates that chiral dopant affect
the alignment behavior of LCs. The concentration of chiral dopant is proportional to threshold voltage
and steepness. However, the concentration of chiral dopant is inversely proportional to contrast ratio.
The research of chiral dopant could make the LCs match the integrated circuit (IC) better, which con-
tribute to a higher contrast ratio and make the display more clear, detailed and realistic.
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Tab.1 Composition of LC-1
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Tab. 3 Pitch and chiral dopant concentration look-up table of the two kinds of liquid crystal mixture
W (25°C) LC-1+X% LC-2+Y% W (25°C) LC-1+X% LC2+Y%
/pm F Rk T 70 e /pm F- 1 700 e F- 0 e
25 0. 406 0.333 70 0. 145 0.119
30 0.338 0.277 80 0.127 0.104
10 0. 254 0.208 80 0.113 0.092 4
50 0.203 0.166 100 0.102 0.086 2
60 0.169 0.139 110 0.092 3 0.075 6
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Tab.4 Parameter of LC-1~LC-2

Mixture LC-1 LC-2
Clearing Point(°C) 92 73
Viscosity(mPa * 5,25 C) 18 10

Rotational Viscosity

(mPa -~ 5,25 C) 117.4 57.5
An (589 nm,25 C) 0.110 0.112
n.(589 nm,25 C) 1.595 1. 601
Ae(1 KHz,25 C) 10.4 8.0
e, (1 KHz,25 C) 3.9 3.4

Ae/e, 2.7 2.4

Ky (pN,25 C) 11.2 11.2

K3 (pN,25 C) 18.4 13.2
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Fig. 1 Normal white mode VT curve
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Fig. 2 Picture of LC alignment in cell
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Fig. 3 LC-1 V-T curves of mixture differ in pitches
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Tab.5 Threshold voltage and steepness of mixtures which

differ in pitches, which made from hostl.C-1

Mixture Vi Vo P

LC1-25 1. 55 2.66 71.6
1L.C1-30 1.52 2.62 72.4
LC1-40 1.51 2.55 68.9
L.C1-50 1.49 2.51 68.5
LLC1-60 1.48 2.49 68. 2
LCI1-70 1.47 2.47 68.0
LCI1-80 1.47 2.46 67.3
LC1-90 1.46 2. 44 67.1
LC1-100 1.45 2.41 66. 2
LC1-110 1.44 2. 39 66.0
V-T Curve — L0222
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Fig.4 LC-2 V-T curves of mixtures with different

pitches
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Tab. 6 Threshold voltage and steepness of mixtures which

differ in pitches, which made from host LC-2

Mixture Vi Vo p

LC2-25 1. 64 2.74 67.1
LC2-30 1.62 2.7 66.7
LC2-40 1. 59 2.53 59.1
LC2-50 1.58 2.51 58.9
LC2-60 1.57 2.49 58.6
LC2-70 1.55 2.45 58. 1
LC2-80 1. 54 2.43 57.8
LC2-90 1.53 2.41 57.5
LC2-100 1.52 2.39 57.2
LC2-110 1.51 2.37 57.0
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Tab.7 Contrast of LC-1,1.C-2 with different pitches

CR/%
Pitch/pm LC-1 LC-2
25 182. 65 182.75
30 182. 87 182. 86
40 184. 07 185.08
50 186. 20 187. 89
60 187. 10 188. 21
70 193. 45 194,58
80 195. 24 196. 15
90 198. 35 199. 33
100 199. 67 200. 32

110 201.10 201.61
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