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(57) ABSTRACT 
An in-plane switching mode liquid crystal display device 
includes ?rst and second substrates having facing inner 
surface, a common electrode and a data electrode formed in 

a pixel region, a passivation layer and a ?rst alignment layer 
deposited on the ?rst substrate, a light shielding layer on the 
second substrate, a color ?lter layer, and a second alignment 
layer formed on the light shielding layer in sequence, an 
electric ?eld shielding layer formed on an opposing surface 
of the second substrate, Wherein the electric ?eld shielding 
layer includes a transparent metal such as ITO, a discharge 

member electrically coupled to the electric ?eld shielding 
layer, an analyZer on the electric ?eld shielding layer, and a 
liquid crystal layer betWeen said ?rst and second substrates. 
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IN-PLANE SWITCHING MODE LIQUID CRYSTAL 
DISPLAY DEVICE CAPABLE OF SHIELDING 

AGAINST INTERFERENCES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a liquid crystal 
display device, and more particularly, an in-plane switching 
mode liquid crystal display device. 

[0003] 2. Discussion of the Related Art 

[0004] Recently, in-plane sWitching mode liquid crystal 
display devices (IPS-LCDs) have been Widely studied for 
improving the vieWing angle characteristic. The liquid crys 
tal molecules in these devices are nearly horiZontally 
aligned. 

[0005] FIG. 1 is a plan vieW of a unit pixel of a conven 
tional in-plane sWitching mode active matrix LCD, and FIG. 
2 is a sectional vieW according to line I-I’ of FIG. 1. 

[0006] As shoWn in the draWings, in the conventional 
LCD, a gate bus line 1 and a data bus line 2 are arranged 
perpendicularly and/or horiZontally in a matrix on a ?rst 
substrate 10 thereby de?ning a unit pixel region. Acommon 
line 16 is arranged parallel to the gate bus line 1 in the pixel 
region. A thin ?lm transistor (TFT) is formed adjacent a 
cross point of the gate bus line 1 and the data bus line 2. A 
common electrode 11 and a data electrode 19 are formed in 
the pixel region. 

[0007] The TFT includes a gate electrode 12 electrically 
coupled to the gate bus line 1, a gate insulator 13 on the gate 
electrode 12, an amorphous silicon (a-Si) semiconductor 
layer 15 on the gate insulator 13, an ohmic contact layer 17 
on the semiconductor layer 15, and source/drain electrode 
19 Which are electrically coupled to the data bus line 2 and 
the data electrode 20, respectively. 

[0008] The common electrode 11 is electrically coupled to 
the common line 16, and the data electrode 20 is electrically 
coupled to the source/drain electrode 19. Further, a passi 
vation layer (not illustrated) and a ?rst alignment layer 21 
are deposited on the substrate 10, and a polariZer 35a is 
provided on an opposing surface of the substrate 10. 

[0009] On a second substrate 23, a light shielding layer 25 
is formed to prevent light leakage around the TFT, the gate 
bus line 1, and the data bus line 2. A color ?lter layer 27, and 
a second alignment layer 29 are formed on the light 
shielding layer 25 in sequence. 

[0010] An electric ?eld shielding layer 30 and an analyZer 
35b are formed on an opposing surface of the substrate 23. 
The electric ?eld shielding layer 30 includes a transparent 
metal such as indium tin oxide(ITO). 

[0011] A liquid crystal layer 40 is formed betWeen the ?rst 
and second substrates. 

[0012] When a voltage is not applied to the LCD having 
the above structure, liquid crystal molecules in the liquid 
crystal layer 40 are aligned according to alignment direc 
tions of the ?rst and second alignment layers 21 and 29. 
HoWever, When a voltage is applied betWeen the common 
electrode 11 and the data electrode 20, the liquid crystal 
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molecules become aligned in parallel extending in the 
directions of the dotted arroWs in FIG. 1 of the common and 
data electrode. 

[0013] For an electric ?eld from a direction of the analyZer 
35b, the electric ?eld shielding layer 30 prevents the appa 
ratus from being affected by such electric ?eld. HoWever, 
When a protection ?lm on the analyZer 35b is removed 
and/or a user rubs the surface of the substrate 23 to remove 
a dust on the surface, static electricity may be generated. To 
discharge the static electricity, many long hours are needed. 
This static electricity in the apparatus produces a strange 
electric ?eld (dotted arroWs in the vertical direction in FIG. 
2) Which disturbs or interferes With a desirable plane electric 
?eld. 

SUMMARY OF THE INVENTION 

[0014] Accordingly, the present invention is directed to an 
in-plane sWitching mode LCD that substantially obviates 
one or more of the problems due to limitations and disad 
vantages of the related art. 

[0015] An object of the present invention is to provide an 
in-plane sWitching mode LCD that prevents or minimiZes 
the formation of static electricity. 

[0016] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 
[0017] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, an in-plane sWitching 
mode liquid crystal display device comprises ?rst and sec 
ond opposed substrates; a liquid crystal layer betWeen said 
?rst and second substrates; a data bus line and a gate bus line 
arranged in a matrix on said ?rst substrate and de?ning a unit 
pixel region; a common electrode and a data electrode, the 
common and data electrodes applying a plane electric ?eld 
in said liquid crystal; an electric ?eld shielding layer on said 
second substrate, the electric ?eld shielding layer shielding 
the apparatus from a strange electric ?eld; and a discharge 
member electrically coupled to said electric ?eld shielding 
layer for discharging static electricity. 

[0018] In another aspect of the present invention, an 
in-plane sWitching mode liquid crystal display device com 
prises ?rst and second opposed substrates; a liquid crystal 
layer betWeen said ?rst and second substrates; an electric 
?eld shielding layer on said second substrate, the electric 
?eld shielding layer shielding the apparatus from a strange 
electric ?eld; and a discharge member electrically coupled to 
said electric ?eld shielding layer for discharging static 
electricity. 
[0019] In another aspect of the present invention, an 
in-plane sWitching mode liquid crystal display device com 
prises ?rst and second substrates having inner surfaces; a 
gate bus line and a data bus line arranged in a matrix on said 
?rst substrate and de?ning a unit pixel region; a common 
line arranged parallel to the gate bus line in the pixel region; 
a TFT formed adjacent a cross point of the gate bus line and 
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the data bus line; a common electrode and a data electrode 
formed in the pixel region, Wherein the common electrode is 
electrically coupled to the common line, and the data elec 
trode is electrically coupled to the source/drain electrode; a 
passivation layer and a ?rst alignment layer deposited on the 
?rst substrate; a polariZer provided on an opposing surface 
of the ?rst substrate; a light shielding layer on the second 
substrate to prevent light from leaking around the TFT, the 
gate bus line, and the data bus line; a color ?lter layer and 
a second alignment layer formed on the light shielding layer 
in sequence; an electric ?eld shielding layer formed on an 
opposing surface of the second substrate, Wherein the elec 
tric ?eld shielding layer includes a transparent metal such as 
ITO; a discharge member electrically coupled to the electric 
?eld shielding layer; an analyZer on the electric ?eld shield 
ing layer; and a liquid crystal layer betWeen said ?rst and 
second substrates. 

[0020] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to explain the principles of the inven 
tion. 

[0022] 
[0023] FIG. 1 is a plan vieW of a unit pixel of a conven 
tional in-plane sWitching mode active matrix LCD; 

[0024] FIG. 2 is a sectional vieW according to line I-I’of 
FIG. 1; and 

[0025] FIG. 3 is a sectional vieW of the LCD according to 
the present invention. 

In the draWings: 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] Hereinafter, the preferred embodiment of the 
present invention Will noW be made in detail, an example of 
Which is illustrated in the accompanying draWings. 

[0027] FIG. 3 is a sectional vieW of the LCD according to 
the present invention. As shoWn in FIG. 3, a gate bus line 
(not illustrated) and a data bus line (not illustrated) de?ning 
a unit pixel region are arranged in a matrix on a ?rst 
substrate 10. A common line (not illustrated) is arranged 
parallel to the gate bus line in the pixel region. A TFT is 
formed adjacent a cross point of the gate bus line and the 
data bus line. The TFT includes a gate electrode 12 electri 
cally coupled to the gate bus line, a gate insulator 13 made 
of SiNx or SiOx, for example, on the gate electrode 12, an 
amorphous silicon semiconductor layer 15 on the gate 
insulator 13, an ohmic contact layer 17 on the semiconductor 
layer 15. Further, the gate insulator 13 may be formed on the 
TFT region to obtain a strong electric ?eld. 

[0028] Acommon electrode 11 and a data electrode 20 are 
formed in the pixel region, Wherein the common electrode 
11 is electrically coupled to the common line, and the data 
electrode 20 is electrically coupled to the source/drain 

Jan. 24, 2002 

electrode 19. A passivation layer(not illustrated) and a ?rst 
alignment layer 21 are deposited on the ?rst substrate 10. A 
polariZer 35a is provided on an opposing surface of the ?rst 
substrate 10. Alternatively, the data electrode 20 and com 
mon electrode 11 may be on a single layer. 

[0029] On the second substrate 23, a light shielding layer 
25 is formed to prevent light from leaking around the TFT, 
the gate bus line, and the data bus line. A color ?lter layer 
27 and a second alignment layer 29 are formed on the 
light-shielding layer 25 in sequence. Further, an electric ?eld 
shielding layer 30 is formed on an opposing surface of the 
second substrate 23. The electric ?eld shielding layer 
includes a transparent metal such as ITO. A discharge 
member 50 is electrically coupled to the electric ?eld 
shielding layer 30 and discharges the static electricity 
through a case 60. An analyZer 35b is provided on the 
electric ?eld shielding layer 30. A liquid crystal layer 40 is 
formed betWeen the ?rst and second substrates. 

[0030] Each alignment direction of the ?rst and second 
alignment layers 21 and 29 is determined by a rubbing 
method using polyamide, polyimide, SiO2, PVA (polyviny 
lalcohol) or polyamic acid, or by a photo-alignment method 
using a photosensitive material such as PVCN (polyvinyl 
cinnamate), PSCN (polysiloxanecinnamate) or CelCN (cel 
lulosecinnamate). 
[0031] The electric ?eld shielding layer 30 prevents the 
apparatus from being affected by the strange electric ?eld 
When the strange electric ?eld is produced from a direction 
of the analyZer 35b. 

[0032] In addition, the discharge member 50 Which is 
electrically coupled to the electric ?eld shielding layer 30 
discharges the static electricity through the case 60. The 
static electricity is generated When a protection ?lm on the 
analyZer 35b is removed and/or a user rubs the surface of the 
substrate 23 to remove dust on the surface, for example. This 
discharge member 50 includes a metallic elastic body such 
as a spring, an electrically conductive rubber comprising Si 
and C, or an electrically conductive paste such as an Ag 
paste. 

[0033] As a result, it is possible to prevent the apparatus 
from such strange electric ?eld and static electricity that 
interferes With a desirable display characteristic. 

[0034] It Will be apparent to those skilled in the art that 
various modi?cations and variation can be made in the 
in-plane sWitching mode liquid crystal display device of the 
present invention Without departing from the spirit or scope 
of the invention. For example, another discharge member 
electrically coupled to the electric ?eld shielding layer may 
be employed for added protection. Thus, it is intended that 
the present invention cover the modi?cations and variations 
of this invention provided they come Within the scope of the 
appended claims and their equivalents. 

What is Claimed is: 
1. An in-plane sWitching mode liquid crystal display 

device comprising: 

?rst and second opposed substrates; 

a liquid crystal layer betWeen said ?rst and second sub 
strates; 
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a data bus line and a gate bus line arranged in a matrix on 
said ?rst substrate and de?ning a unit pixel region; 

a common electrode and a data electrode, the common 
and data electrodes applying a plane electric ?eld in 
said liquid crystal; 

an electric ?eld shielding layer on said second substrate, 
the electric ?eld shielding layer shielding the apparatus 
from a strange electric ?eld; and 

a discharge member electrically coupled to said electric 
?eld shielding layer for discharging static electricity. 

2. The in-plane sWitching mode liquid crystal display 
device according to claim 1, Wherein said electric ?eld 
shielding layer includes indium tin oxide. 

3. The in-plane sWitching mode liquid crystal display 
device according to claim 1, Wherein said discharge member 
includes a metallic elastic body. 

4. The in-plane sWitching mode liquid crystal display 
device according to claim 3, Wherein said metallic elastic 
body includes a spring. 

5. The in-plane sWitching mode liquid crystal display 
device according to claim 1, Wherein said discharge member 
includes an electric conductive rubber. 

6. The in-plane sWitching mode liquid crystal display 
device according to claim 5, Wherein said electrically con 
ductive rubber includes silicon and carbon. 

7. The in-plane sWitching mode liquid crystal display 
device according to claim 1, Wherein said discharge member 
includes an electrically conductive paste. 

8. The in-plane sWitching mode liquid crystal display 
device according to claim 7, Wherein said electrically con 
ductive paste includes Ag. 

9. The in-plane sWitching mode liquid crystal display 
device according to claim 1, Wherein said data electrode and 
common electrode are on a single layer. 

10. The in-plane sWitching mode liquid crystal display 
device according to claim 1, further comprising a second 
discharge member electrically coupled to said electric ?eld 
shielding layer. 

11. An in-plane sWitching mode liquid crystal display 
device comprising: 

?rst and second opposed substrates; 

a liquid crystal layer betWeen said ?rst and second sub 
strates; 

an electric ?eld shielding layer on said second substrate, 
the electric ?eld shielding layer shielding the apparatus 
from a strange electric ?eld; and 

a discharge member electrically coupled to said electric 
?eld shielding layer for discharging static electricity. 

12. The in-plane sWitching mode liquid crystal display 
device according to claim 11, Wherein said electric ?eld 
shielding layer includes indium tin oxide. 

13. The in-plane sWitching mode liquid crystal display 
device according to claim 11, Wherein said discharge mem 
ber includes a metallic elastic body. 

14. The in-plane sWitching mode liquid crystal display 
device according to claim 13, Wherein said metallic elastic 
body includes a spring. 
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15. The in-plane sWitching mode liquid crystal display 
device according to claim 11, Wherein said discharge mem 
ber includes an electric conductive rubber. 

16. The in-plane sWitching mode liquid crystal display 
device according to claim 15, Wherein said electrically 
conductive rubber includes silicon and carbon. 

17. The in-plane sWitching mode liquid crystal display 
device according to claim 11, Wherein said discharge mem 
ber includes an electrically conductive paste. 

18. The in-plane sWitching mode liquid crystal display 
device according to claim 17, Wherein said electrically 
conductive paste includes Ag. 

19. The in-plane sWitching mode liquid crystal display 
device according to claim I 1, further comprising a data 
electrode and a common electrode on a single layer. 

20. The in-plane sWitching mode liquid crystal display 
device according to claim 11, further comprising a second 
discharge member electrically coupled to said electric ?eld 
shielding layer. 

21. An in-plane sWitching mode liquid crystal display 
device comprising: 

?rst and second substrates having inner surfaces; 

a gate bus line and a data bus line in a matrix on said ?rst 
substrate and de?ning a unit pixel region; 

a common line parallel to the gate bus line in the pixel 
region; 

a thin ?lm transistor having gate and source/drain elec 
trodes adjacent a cross point of the gate bus line and the 
data bus line; 

a common electrode and a data electrode in the pixel 
region, the common electrode being electrically 
coupled to the common line, and the data electrode 
being electrically coupled to the source/drain electrode; 

a passivation layer and a ?rst alignment layer on the ?rst 
substrate; 

a polariZer on an opposing surface of the ?rst substrate; 

a light shielding layer on the second substrate to prevent 
light from leaking around the thin ?lm transistor, the 
gate bus line, and the data bus line; 

a color ?lter layer and a second alignment layer on the 
light shielding layer; 

an electric ?eld shielding layer on an opposing surface of 
the second substrate, the electric ?eld shielding layer 
including a transparent metal; 

a discharging member electrically coupled to the electric 
?eld shielding layer; 

an analyZer on the electric ?eld shielding layer; and 

a liquid crystal layer betWeen said ?rst and second sub 
strates. 


