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Relationship between alignment film and image sticking
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CHEN Song-fei, YUAN Jian-feng, LIN Cheng-wu, SHAO Xi-bin

(Cell Process Department of Beijing BOE Display Technology CO. , Beijing 100176, China)

Abstract: From the perspective of the alignment materials, the relationship between alignment
materials and image sticking has been studied thoroughly by using mini-cell as a platform. On the one
hand, excellent stability of alignment film benefits Voltage Holding Residual (VHR); On the other
hand, lower resistivity of alignment film is good for the release of residual current, which contributes
to lower Residual of Direct Current (RDC). Good VHR and RDC play a key role in decreasing the
level of image sticking. Therefore, mini-cell is a convenient way to evaluate the alignment materials,
and the image sticking of TFT-LCD modules can be forecasted by analyzing the value of RDC and
VHR. It provides guiding theory for bettering image sticking in production.
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Tab. 1 Materials used in five cases
e ) . et ) S A4
I % " e ows "
w8t HLBE A/ (Q « cm)

1 e 1 1.90Xx10"
2 RS 2 1. 00X 10"

Hyper flex Merck #
3 a3 yper Hex Rerck v 1. 00X 10"

Peft fit TN 2
4 FEfh 4 1.00X 10%
5 TS5 4.00X10"

x2 SHERBEMBEEREHE

Tab. 2 Thickness of alignment film in five cases

PiES Max Min Ave
1 1 056. 00 942. 80 1 003.55
2 1 296. 60 1122.70 1178.18
3 1 045.10 951. 10 1 009. 35
1 1122. 40 1 096. 50 1107.32
5 1 205. 00 1 063. 00 1 118.56
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3.96.3.87 pum Fl 4. 01 pm, M &5 5504 20 51 AT LA
A5 FlRE RG] B mini-cell 55 7E &R 5 TH
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Tab. 3 Cell gap of mini-cell in five cases

IS Max Min Ave
1 4.11 3.03 3. 56
2 5.54 3. 26 3. 90
3 5.55 3. 00 3. 96
4 4. 65 3. 06 3. 87
5 5.01 3.28 4.01
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Fig. 1 VHR of mini-cells with five kinds of

alignment materials
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Fig. 2 Test principle of VHR and its derivation

process of the theoretical formula, the key

parameters of the mini-cell including C:capac-
itance(F), R: resistance (Q) , t: frame period

(s), V,:applied voltage (V). V,: voltage be-

fore polarity inversion, & : Permittivity of vac-

uum(F/m) , e: Permittivity of liquid crystal,

S:area of electrode(cm?) , d: cell gap of liquid

crystal (pm)
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Tab. 4 Electrical test results of mini-cell in five cases and the level of image sticking

VHR VHR

AVHR RDC

I CEID /% (60 C)/%  VHR(60 C)— VHRCH ) (60°C)H/mV ERS SR
1 94. 0 89. 1 4.90% 899 5.9
2 96.0 92. 2 3.80% 899 5.7
3 94. 2 92. 2 2.00% 873 3.2
4 95.3 91.3 4.00% 417 2.4
5 94. 6 94. 4 0.20% 190 0.2

1000

- 800

- 600

AWOad

400

- 200

' ! ! ! 0
FEL  TE2 ORI HFL HKS

Pl 3 5 &P PLAS BRI A A Mini-cell 5 1 RDC 44
55 TFT-LCD i 5% 5 % Lb &l

Fig. 3 RDC of mini-cells with five kinds of alignment

materials and the level of area image sticking of

TEFT-LCD module with five kinds of alignment

materials, separately
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%3 XA » 55 « T 1] JIEE A k5 THT A% 52 1) S R PR AT 5 321

Bt AT mini-cell XF FE 1] B8 A4 OBE 2E AT PR AG L Gl AR b RS MR B A R B I T 3k Ab B 9 4R
FLAL mini-cell ) RDC LA & AVHR ${E . AT LAR] - & %F TFT-LCD 7= fh 5k 5% e 3% B |29 48 &
eSS TET-LCD (5R 5% 45 R PP Al RS2 b PRI,

Z F X #:

[1] Nanno Y, Mini Y, Takeda M E. et al. Characterization of sticking effects of TFT-LCD [C]//SID 90 Digest,Cali-
fornia, USA:SID,1990:404-407.

[2] Huang P W, Liang B J. Study on image sticking phenomenon in STN LCD [D]. Taiwan: DMC, 2003:667.

[3] Stojmenovik G, Neyts K, Vermael S, et al. The influence of the driving voltage and ion concentration on the lateral
ion transport in nematic liquid crystal displays [J]. J. Appl. Phys. »2005, 44(8): 6190-6195.

[4] Neyts K, Vermael S, Desimple C, et al. Lateral ion transport in nematic liquid crystal devices [J]. J. Appl
Phys. ,2003, 94(6) :3891-3896.

[5] Mizusaki M, Nakanishi Y, Yoshimura Y., et al. Influence of ion on voltage holding ratio in LCD[C]//IDW’08
Digest,Niigata, Japan:IDW,2008. 39-42.

(6] ZFsdk, b+, A% %, STN-LCD 585 W m i B0 43 B S SC e i 5 ()], & dh 5 27,2011, 2(6): 733-740.
LiY Z, Ji WF, Zhou Y H. Research of image-retention phenomenon in STN-LCD [J]. Chines Journal of Liquid
Crystals and Displays,2011, 26(6): 733-740. (in Chinese)

(7] @E.REE, 22, R 28R Z 0 TR L], ks 5 25,2010, 25(4): 588-592.
Tian Y, Zhang Y X, Sun Y B. Effect of polyimide thickness on voltage grading of liquid crystal layer [J]. Chines
Journal of Liquid Crystals and Displays,2010, 25(4) . 588-592. (in Chinese)

(8] KA % W dhia AR P1JE L RBURIB L R A3 Hr [T ], & dh 5 27,2010, 25(3): 351-354.
Zhang W Q. Analysis of electric charges accumulation and release in LCD panel PI layer [J]. Chines Journal of
Liquid Crystals and Displays,2010, 25(3): 351-354. (in Chinese)

EE B XUBRAR (1985 —) . L Wb AR B A L+ W 55 A L P 51, F N TFT-LCD T2 %% . E-mail: liuxiaona@

boe. com. cn



