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Residual DC Voltage Property in the In-plane Switching Cell Using the
Voltage—transmittance Hysteresis Method
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Abstract

Residual DC voltage of the in-plane

switching

(IPS)-liquid crystal display(LCD) by

voltage-transmittance (V-T) hysteresis method was studied. Several IPS-LCD which have different
concentrations of cynao LCs and different resistivities of fluorine LCs were fabricated. We found that
the residual DC voltage of the IPS-LCD was decreasing with increasing concentration of cyano LCs
and increasing with decreasing specific resistivity of fluorine LC materials. The residual DC voltage

property can be improved by low molecular weight and high polarity of cyano LC.
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Fig. 1. Structure of IPS cell
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Table 1. Physical properties of 1.Cs.

dnl de | Ti| 7 P y | CN
() [(mPas) (mPa.s) | (wt%
L (25T, | (IkHe, (at (at (at :
589m) | 257T) 00) | B0 | BO)
OB | 00 | 72 | 20| 189 |>1x10% 901 | 0
5048 | 00 | 73 | 716 | 179 |54x10%| 88 | 5
Co049 | 0075 | 73 | 715 | 183 |29x10% 843 | 10
C5050 | 007 | 72 | 711 181 |38x10% &4 | 15
5611 00| 73 | 09| 182 |92x10% &2 | 2
03710070 | 61 | 706 | 188 |90x10Y| - 0
CR08 | 0070 | 61 | 705 | 188 jLOX10Y| - 0
5039 | 0070 | 61 | 705 | 188 |80x10%| - 0
Co0 | 0070 | 61 | 705 | 188 |30x10%| - 0
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Fig. 2. Measurement system of V-T hysteresis.
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Fig. 3. V-T hysteresis properties of cyano LCs
with different concentrations.
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Table 2. Residual DC voltage of cyano LCs with
different concentrations using the V-T
hysteresis method.

LCMaterials | AC | DCT | DCY [ACDCY| DCT-DCY
CHO23CN O%) | 480 | 369 | 346 | 081 0.23
COOABCND%) | 488 | 423 | 403 | g4 0.20
COOACNIOR) | 428 | 400 | 30 | 055 0.10
CHROCNIE%) | 442 | 42 | 413 | g0 0,00
CHBICN20%) | 438 | 421 414 1 011 0.07
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Fig. 4. V-T hysteresis properties of fluorine LCs
with different resistivities.
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Table 3. Residual DC voltages of fluorine LCs
with different resistivities using the

V-T hysteresis method.

LC Materials AC DCt DCY | AcDCT {DCT-DCY

CBOSHp E™ | 464 362 3% 1.02 0.06

CB03B(pE™ | 477 3.69 368 1.08 0.01

CB03pE'Y | 492 4.02 3716 0.90 0.26

CoRApE'™ | 4T 404 3 0.71 0.30
Za =23
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