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Pretilt Angle on Nematic Liquid Crystals with Negative Dielectric
Anisotropy and CN Mixtures
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Abstract

In this paper, we have investigated the control of high pretilt angle in nematic liquid crystals (NLCs) on
rubbed polyimide (PI) surfaces. The pretilt angle of negative type NLC (4€{0) is larger than that of the
positive type NLC (4€>0) on rubbed PI surface and this effect is more pronounced with side chane type of
Pl We consider that the pretilt angle of NLLC is increased due to increasing the steric interaction between
perpendicular component of permittivity € of NLC and rubbed Pl Also, the pretilt angle increases with a
small addition (15 wt%) of c¢yano (CN) content to super flourinated NI1.Cs on rubbed Pl surface and then
saturates with further addition.
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PI-1 @ SE-7492, for high pretilt(from
Nissan Chemical Industries Co..
Ltd.)

PI-2 © JALS-146-R34, for low pretilt(from
Japan Synthetic Rubber Co., Ltd.)

PI-3 © JALS-146~R37, for low pretilt{from
Japan Synthetic Rubber Co., Ltd.)
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Table 1. Physical properties of nematic lig-
uid crystals.

NLCs [CN(%)| ¢ e de
LC-1 0 | 114 | 42 | 7.2
L2 5 0 117 | 44 | 7.3
F: Le3 |10 11.?5””i 45 | 1.3
L LG4 ) 15 | 116 44 | T2
LC-5 20 | 119 | 46 | 73
Le6 | 1 37 | 76 | -39
| LeT 96 | 34 | 62
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Fig. 1. Generation of pretilt angle in
NLCs on three kinds of the
rubbed PI surfaces.
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Fig. 3. Dependence of the CN content of
NLCs of the pretilt angle on
rubbed PI-1 surface.
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