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The present invention relates to an in-plane switching mode
LCD and a method of manufacturing the same, in which data
electrodes and common electrodes in a unit pixel have the
same light transmitting area to reduce the luminance differ-
ence according to positive or negative polarity of an applied
DC voltage. The in-plane switching mode LCD comprises
first and second substrates; a plurality of pixel areas defined
on the first substrate; data electrodes and common electrodes
alternately formed in each of the pixel areas and patterned to
have the same light transmitting area according to the
applied voltage; and a liquid crystal layer between the first
and second substrates. The method of manufacturing com-
prises: preparing the first and second substrates; forming a
plurality of gate lines and data lines on the first substrate to
define a plurality of pixel areas; forming a plurality of data
electrodes and common electrodes to be alternately formed
in each pixel areas and have the same light transmitting area
in applying voltage; and forming a liquid crystal layer
between the first and second substrates.

m

{ ——
!

\
- 1




US 2002/0047972 A1

Patent Application Publication Apr. 25,2002 Sheet 1 of 11

FIG.1A
Prior Art

~t
~—i

—

i
Aam ]

R R i e
/W//////////////T /r//é\m//wb,//////ﬂ//g

[l [ l
[ N
NIRRT TS NANANNNNNNNNY /ﬂ_
N\ AN\

%

\

AAAAAAEAAE T TT T AT RE IR A SRR RS

A

[_

(-

Il

J AN EEEEENEE AR N R TR

¥

...L/_\L,

| e |
—

N —
.I|||I._



Patent Application Publication Apr. 25,2002 Sheet 2 of 11 US 2002/0047972 Al

FIG.1B
Prior Art
22
21«5;@@@”" AT P L A
23— e
616 17 1 13 30
b {/m\\ < fﬂg{ %%
/ j g
I ' \ . _ A7
il 14
FIG.1C
Prior Art
10 29 14 13 14 13 10
Sl b ) e )

I [ ] I’L_l rjﬂ 1



Apr. 25,2002 Sheet 3 of 11 US 2002/0047972 A1

Patent Application Publication

FIG.2A
Prior Art

N N N R R R T

AMATLEHHEITIAMMTTA LTI AR R LU R L AL AN S

A R N S

N N N N N R R RO

"N\ N\ A N T

AN, — N MR RN,

AMAETTEIR LRI RO RO,

ARSI R RO OGSO LU AR AR,

NNV AAORARARUCS ML RARAMRRONRRRN AR

B N N S N e e T R T Y R

AARLVMRRN R RN ARANARRMOUUR RO,

AT LALLM LSOO RO AR LAY

MM SR TIORGOS,

UL MCLA RO LR GOR RN Y, AUNAY

13

14

FIG.2B
Prior Art

AR RETRRERCER ARG UL LRGN

AT TEI R UCROUL U ARSI RR,GY,

/////J’//////////////////////f////////

r/////////////////////////////f////////

ALERLAAATATUL RO AN

ARV R, R S

SAOETELTULLMARM AR LA S O,

13

14

FIG.2C
Prior Art

A e S R R T O R WD,

VRNV WURNARNCOURAMMOUUUOUL RN,

VLALLTUTRRRRTONL, ARNRUVADRUL UL RO

ARV LS R RO SRR AR MO RN,

AN A SRR, A A NS

ARV, NN

R T R

13

14



Patent Application Publication Apr. 25,2002 Sheet 4 of 11 US 2002/0047972 Al

FIG.3A

213 214 1

TT T

* L }
[ — - |

7////////////////// 12
-

m

21| 7

m

|7 ,
r A1 UG UG




Patent Application Publication Apr. 25,2002 Sheet 5 of 11 US 2002/0047972 A1

FIG.3B

v
. .
- .
v
.
hd ' "119
’
4 L3
. ’
-

~121

~130
110

“=-120
118




Patent Application Publication Apr. 25,2002 Sheet 6 of 11 US 2002/0047972 A1

FIG.4A
213 213 213
S
N P 1
[ ar ? K
215b 2158 215b
FIG.4B
o13 214 U
) l"z_l ] 1—2—1 )
( 213 W(m 213 W?m
215b 215a 215b
FIG.4C
213 214 213 214 213

215b 215a 215b



Patent Application Publication Apr. 25,2002 Sheet 7 of 11 US 2002/0047972 A1

FIG.5

AMMTTaa.S




Patent Application Publication Apr. 25,2002 Sheet 8 of 11 US 2002/0047972 A1

FIG.6A
;1: 313 j;a j:
325 = — —
( > (
315b 314 315b
FIG.6B
313a 313b 313a 313

o i _om

- \/ -

315b 314 315D




Patent Application Publication Apr. 25,2002 Sheet 9 of 11 US 2002/0047972 A1

FIG.7A
313a a4 313a
‘) = —
#{| L o o
—
. 313b 313 ] 1(51)
FIG.7B

313 T~ 313
| ]

315b 315b



Patent Application Publication Apr. 25,2002 Sheet 10 of 11  US 2002/0047972 Al

FIG.8A
M3a 313b J13a 313a
T A B
®{ o ~_ /
z P f
315b 315b
FIG.8B
313a 313b 313a 313a
R e
o o NZ.
a z

315b S 315D



Patent Application Publication Apr. 25,2002 Sheet 11 of 11  US 2002/0047972 Al

FIG.9

314 313b 313a

% \/
7

N

AR .

MM




US 2002/0047972 Al

IN-PLANE SWITCHING MODE LIQUID CRYSTAL
DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

[0001] This application claims the benefit of Korean
Patent Application No. 2000-61934 filed on Oct. 20, 2000
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to an Liquid Crystal
Display (LCD) Device, and more particularly, to an in-plane
switching mode LCD and a method of manufacturing the
same.

[0004]

[0005] Twisted Nematic (TN) mode LCDs are generally
used in current LCD devices. In the TN technique, elec-
trodes are installed on each of two substrates and a liquid
crystal (LC) director is arranged as a twisted 90°, then
voltage is applied to the electrodes to drive the LC director.

[0006] However, TN mode LCDs have the disadvantage
that the phase of light passing through the liquid crystal cell
varies according to the direction of the light, causing a
narrow viewing angle.

[0007] Recently, techniques have been actively developed
for solving such a problem of the narrow viewing angle.
Techniques for widening the viewing angle include a film-
compensated mode for compensating the viewing angle with
a compensating film, a multi-domain mode for dividing one
pixel into several domains to vary the main viewing angle
direction of each domain so that the pixel characteristic
becomes the mean value of the several domain characteris-
tics; an in-plane switching mode for applying a parallel
electric field to twist the LC director in a plane parallel to an
orientation film; a Vertical Alignment (VA) mode for using
a negative liquid crystal and a vertically oriented film to
vertically arrange the long axis of liquid crystal molecules
about the oriented film; an Optically Compensated Birefrin-
gence (OCB) mode, and the like.

[0008] In the in-plane switching mode LCD, two elec-
trodes are formed on one substrate for rotating the liquid
crystal molecules in a plane parallel to the substrate. Voltage
is applied between the two electrodes to induce an electric
field parallel to the substrate, thereby reducing variation in
birefringence of the liquid crystal.

[0009] Therefore, the in-plane switching mode LCD has
excellent viewing angle characteristics compared to the TN
mode LCD of the related art.

[0010] Hereinafter the in-plane switching mode LCD of
the related art will be described with reference to the
appended drawings as follows:

[0011] FIG. 1A is a plan view showing an in-plane
switching mode LCD of the related art. FIG. 1B shows a
cross section along line I-I' in FIG. 1A, and FIG. 1C shows
a cross section along line II-II' in FIG. 1A,

[0012] FIG. 2A is a plan view for showing a general
structure of an ITO-ITO electrode of the in-plane switching
LCD. FIG. 2B shows transmitting and shielding areas of the

1. Field of the Invention

2. Discussion of the Related Art
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ITO-ITO electrode of the in-plane switching LCD when
positive DC voltage is applied to a data electrode. FIG. 2C
shows the transmitting and shielding areas of the ITO-ITO
electrode of the in-plane switching LCD when negative DC
voltage is applied to the data electrode.

[0013] The general in-plane switching mode LCD as
shown in FIG. 1A comprises data lines 10 and gate lines 11
arranged on a first substrate for defining a pixel area, a
common line 12 arranged in the pixel area parallel to the
gate lines 11, a thin film transistor placed in intersecting
regions of the gate lines 11 and the data lines 10, data
electrodes 14 arranged parallel to the data lines 10 in the
pixels, common electrodes 13 extended from the common
lines 12 and arranged between the data electrodes 14, and
storage electrodes 55 extended from the data electrodes 14
and formed in the upper parts of the gate lines 11.

[0014] Referring also to FIG. 11B, the in-plane switching
mode LCD is formed by joining the first substrate 18 and the
second substrate 19 together in opposition to each other and
injecting a liquid crystal layer 30 between the two substrates.
The gate lines 11 are formed parallel to the common lines 12
on the first substrate 18. The common e¢lectrodes 13, which
extend from the common lines 12, are commonly formed
with the common lines 12. Here, a portion of the gate lines
11 functions as gate electrodes of the thin film transistor.

[0015] Then, a silicon nitride (SiNx) or a silicon oxide
(SiOx) film is applied to the surface, including the gate lines
11 and the common electrodes 13, to form a gate insulation
film 20, and a semiconductor layer 15 is formed on a portion
of the gate insulation film as an active layer.

[0016] Next, the data lines 10 are formed on top of the gate
insulation film 20 to form a matrix shape with the gate lines
11, and source/drain electrodes 16 and 17 are simultaneously
formed to extend from the data lines 10 and be placed on a
semiconductor layer 15. Here, the data electrodes 14 parallel
to the common electrodes 13 and the storage electrodes 55
are formed at the same time, which connect the data ¢lec-
trodes 14.

[0017] The gate electrodes, the gate insulation film 20, the
semiconductor layer 15, the source/drain electrodes 16 and
17 form the thin film transistor.

[0018] Then, a silicon oxide film, a silicon nitride film or
an organic insulation film such as a BCB (Benzocy-
clobutene) film is applied on the surface, including the data
lines 10, to form a protective film 25.

[0019] In the in-plane switching LCD, the common elec-
trodes and the data electrodes can be formed on different
planes, with the insulation film sandwiched as above or can
be formed on one plane.

[0020] Also, the common electrodes and the data elec-
trodes can be formed simultaneously with the lines made of
metals including Cu, Al, Cr, Mo, Ti, Al alloy and the like for
shielding a light, or a transparent conductive material such
as ITO (Indium Tin Oxide) can be used in forming the same
by further using a mask. When forming the electrodes using
a mask, however, care should be used to avoid a short
between the lines or electrodes.

[0021] When the data electrodes 14 and the common
electrodes 13 are formed of ITO, which is a transparent
conductive film that is excellent in transmitting light, the
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LCD is called an ITO-ITO in-plane switching LCD. A
general structure of an ITO-ITO electrode is shown in FIG.

2.

[0022] A black matrix 21 is formed on the second sub-
strate 19 to prevent light leakage, and an R, G, B color filter
layer 22 is formed between the black matrix 21.

[0023] An overcoat layer 23 is formed on top of the color
filter layer 22 to protect and planarize the color filter layer
22.

[0024] The ITO-ITO in-plane switching LCD formed as
above has a horizontal or parallel electric field rather than a
vertical electric field between the data and common elec-
trodes, a vertical electric field in a middle portion of the
electrodes, and horizontal or parallel and vertical electric
fields commonly formed at corners of the electrodes.

[0025] Initially, the liquid crystal molecules between the
electrodes are rotated parallel to the substrate due to a side
electric field. After a certain time period, the liquid crystal
molecules on the electrodes are rotated due to the vertical
and side electric fields and an elastic force of the liquid
crystal at the electrodes.

[0026] In an ITO-ITO in-plane switching LCD, the liquid
crystal molecules on the electrodes have an orientation
according to positive or negative voltage applied to the
electrodes, thereby causing light transmissivity to be differ-
ent at the data electrodes and the common electrodes.

[0027] In other words, when a positive DC voltage is
applied to the data electrodes and a negative DC voltage is
applied to the common electrodes, light is transmitted in a
larger amount at the common electrodes than at the data
electrodes, as shown in FIG. 2B. Also, when a negative DC
voltage is applied to the data electrodes and a positive DC
voltage is applied to the common electrodes, light is trans-
mitted in a larger amount at the data electrodes 14, as shown
in FIG. 2C.

[0028] 1Inother words, a luminance difference is created at
each electrode depending on whether a positive or negative
voltage is applied.

[0029] As shown herein before, the foregoing in-plane
switching LCD of the related art has the following problems.

[0030] To reduce degradation due to malfunction of the
liquid crystal and to improve definition (picture quality), the
common electrodes at the outermost position in the pixels
are opposed and shielded with the black matrix layer on the
substrate. Thus, the common electrodes and the data elec-
trodes in a unit pixel have different the transmitting areas,
which causes a luminance difference according to positively
or negatively applied voltage. Flickers and residual images
are generated because of the luminance difference, thus
lowering reliability of the display device.

SUMMARY OF THE INVENTION

[0031] Accordingly, the present invention is directed to an
in-plane switching mode liquid crystal display device and
method of manufacturing the same that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0032] Tt is therefore an object of the invention to provide
an in-plane switching mode LCD in which the light trans-
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mitting area the same with respect to data electrodes and
common electrodes to improve definition (picture quality),
and a manufacturing method thereof.

[0033] 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.

[0034] To achieve these and other advantages in accor-
dance with the purpose of the present invention, as embod-
ied, and broadly described, An in-plane switching liquid
crystal display device, comprises first and second substrates;
a plurality of data lines on the first substrate; a plurality of
gate lines crossing the data lines on the first substrate,
perpendicular to the data lines; a plurality of pixel areas on
said first substrate defined by the data and gate lines; data
electrodes and common electrodes alternately formed in
each of said pixel areas, the data electrodes having a first
transmittance area and the common electrodes having a
second transmittance area, wherein the first transmittance
area equals the second transmittance area; and a liquid
crystal layer between said first and second substrates.

[0035] In another aspect of the present invention, an
in-plane switching mode LCD comprises: first and second
substrates; a plurality of pixel areas on the first substrate;
data electrodes and common electrodes alternately formed in
each of the pixel areas and patterned to have the same light
transmitting area according to applied voltage; and a liquid
crystal layer between the first and second substrates.

[0036] In another aspect of the present invention, a
method of manufacturing an in-plane switching mode LCD
includes the preparing the first and second substrates; form-
ing a plurality of gate lines and data lines on the first
substrate to define a plurality of pixel areas; forming a
plurality of data electrodes and common electrodes to be
alternately formed in each pixel and have the same light
transmitting area in applying voltage; and forming a liquid
crystal layer between the first and second substrates.

[0037] Tt 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

[0038] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0039]

[0040] FIG. 1A is a plan view an in-plane driving mode
LCD of the related art;

In the drawings:

[0041] FIG. 1B shows a cross section along a line I-I' of
FIG. 1A;
[0042] FIG. 1C shows a cross section along a line II-II' of
FIG. 1A.
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[0043] FIG. 2A is a plan view for showing a general
structure of an ITO-ITO electrode of the in-plane switching
LCD;

[0044] FIG. 2B shows transmitting and shielding areas
when a positive DC voltage is applied to a data electrode;

[0045] FIG. 2C shows the transmitting and shiclding
areas when a negative DC voltage is applied to the data
electrode;

[0046] FIG. 3A is a plan view of an embodiment of an
in-plane switching mode LCD of the present invention,

[0047] FIG. 3B shows a cross section along a line ITI-IIT'
of FIG. 3A;
[0048] FIG. 4A shows a cross section of a main part of an

in-plane switching mode LCD according to a first embodi-
ment of the present invention,

[0049] FIG. 4B shows a cross section of a main part of an
in-plane switching mode LCD according to a second
embodiment of the present invention;

[0050] FIG. 4C shows a cross section of a main part of an
in-plane switching mode LCD according to a third embodi-
ment of the present invention,

[0051] FIG. 5 shows a screen on a display according to
one of the first to fourth embodiments of the present inven-
tion;

[0052] FIGS. 6A and 6B show a cross sections of a main
part of an in-plane switching mode LCD according to the
fifth embodiment of the present invention;

[0053] FIGS. 7A and 7B show a cross sections of a main
part of an in-plane switching mode LCD according to the
sixth embodiment of the present invention;

[0054] FIGS. 8A and 8B shows a cross section of a main
part of an in-plane switching mode LCD according to the
seventh embodiment of the present invention; and

[0055] FIGS. 9 shows a screen on a display according to
one of the fifth to seventh embodiments of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0056] Reference will now be made in detail to the pre-
ferred embodiment of the present invention, example of
which is illustrated in the accompanying drawings.

[0057] FIG. 3A is a plan view showing an in-plane
switching mode LCD of the present invention, and FIG. 3B
shows a cross section along line III-IIT" in FIG. 3A.

[0058] FIG. 4A shows a cross section of a main part of an
in-plane switching mode LCD according to the first embodi-
ment of the present invention. FIG. 4B shows a cross section
of a main part of an in-plane switching mode LCD according
to the second embodiment of the present invention. FIG. 4C
shows a cross section of a main part of an in-plane switching
mode LCD according to the third embodiment of the present
invention.

[0059] FIG. 5 shows a screen on a display according to
one of the first to fourth embodiments of the invention.
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[0060] First, explaining the method of manufacturing the
in-plane switching mode LCD according to the first embodi-
ment in reference to FIG. 3A to FIG. 3B, a low resistance
metal layer is deposited and patterned to form gate lines 111
and a gate electrode 111a, which extends from the gate lines
111 and is the gate electrode of a thin film transistor.

[0061] Then, a silicon nitride (SiNx) or a silicon oxide
(SiOx) film is deposited on the surface of the gate lines 111
to form a gate insulation film 120, and a semiconductor layer
115 is formed on the gate insulation film 120 over the gate
electrodes 111 1a using amorphous silicon.

[0062] Then, a low resistance metal is deposited on the
gate insulation film 120 followed and patterned to form data
lines 110 in a matrix with the gate lines 111, so that data lines
110 together with the gate lines define a unit pixel area.

[0063] Here, source/drain electrodes 116 and 117 of a thin
film transistor are formed simultaneously with the data lines
110.

[0064] Here, the gate electrodes, gate insulation film,
semiconductor layer, source/drain electrodes from the thin
film transistor.

[0065] Then, as shown in FIG. 4A, shiclding layers 215b
are formed under a position where the outermost ones of
common electrodes 213 in a unit pixel will be formed later.
A shielding layer 2154 is formed under a position where one
of the data electrodes 214 in the unit pixel will be formed
later, so that the common electrodes and the data electrodes
in the unit pixel have the same light transmitting area.

[0066] The data lines are formed of metals including Cu,
Al, Cr, Mo, Ti, Al alloy and the like for shielding light,
therefore an additional process is not necessary to form
shielding layers 215 and 215b under the common elec-
trodes and the data electrodes.

[0067] Here, the outermost common electrodes in the unit
pixel are shielded to reduce the influence of the electric field
at both ends in the unit pixel about the liquid crystal, where
the behavior of the liquid crystal is unclear when voltage is
applied. Because the electric field between the outermost
common electrode and an adjacent unit pixel data line is
unknown, the outermost common electrode is shielded by a
black matrix. In addition instead of being formed of ITO, the
outermost common electrodes can be formed of an opaque
metal that can shield light. Alternatively, the black matrix on
the second substrate can be extended to the area of the
outermost common e¢lectrodes.

[0068] Then, the plurality of data electrodes 214 are
formed and are electrically connected with the drain elec-
trode 117 and parallel to the data lines; and the common
electrodes 213 are formed at the positions corresponding to
positions between the data electrodes 214. That is, the data
¢lectrodes 214 and the common electrodes 213 have an
alternating pattern.

[0069] Here, the common electrodes 213 can be formed
under the data electrodes 214, i.e., on a layer different from
the data electrodes 214 as shown in FIG. 4B. Alternatively
the common electrodes 213 can be formed with the data
electrodes, i.¢., on the same layer as the data electrode 214
as shown in FIG. 4C.

[0070] Referring again to FIG. 3B, meanwhile, a black
matrix 121 is formed on the second substrate 119 for
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preventing leakage of light, and a color filter layer 122 is
formed between the black matrix 121.

[0071] Finally, the first substrate 118 and the second
substrate 119 are assembled to oppose each other, and a
liquid crystal layer 130 is injected between the substrates
118 and 119 to complete the in-plane switching mode LCD.

[0072] Here, the data electrodes 214 and the common
electrodes 213 are formed of ITO which is a transparent
conductive film excellent in transmitting light.

[0073] In such an in-plane switching mode LCD of the
invention, the light transmitting area through the data elec-
trodes and the light transmitting area through the common
electrodes are the same even if the outermost common
electrodes in the unit pixel are shielded, so that the lumi-
nance difference due to a positive or negative applied DC
voltage is prevented.

[0074] Meanwhile, as the fourth embodiment of the inven-
tion, the outermost common electrodes in the unit pixel can
be formed of a shielding metal capable of shielding a light
instead of the transparent conductive film. In this case, it is
unnecessary to form an additional shielding layer or to
extend the black matrix.

[0075] The first to fourth embodiments of the invention, as
discussed above, have the alternating common electrodes
213 and data electrodes 214 in the unit pixel area. At least
one data electrode 214a of the data electrodes in the unit
pixel is shielded to make the common electrodes have the
same light transmitting area as the data electrodes, so that
the difference between the light transmitting areas of the
common electrodes and the data electrodes occurring when
the outermost common clectrodes 213a are shielded as
shown in FIG. 5.

[0076] Meanwhile, FIGS. 6A and 6B show a cross sec-
tions of a main part of an in-plane switching mode LCD
according to the fifth embodiment of the invention. FIGS.
7A and 7B show a cross section of a main part according to
the sixth embodiment of the invention. FIGS. 8A and 8B
show a cross section of a main part of an in-plane switching
mode LCD according to the seventh embodiment of the
invention, in which width of at least one common electrode
is patterned wider than that of data electrodes.

[0077] Inother words, instead of one of the data electrodes
being shielded according to the first to fourth embodiments
of the present invention, one of the common electrodes is
formed wider in width than the data electrodes of the fifth to
seventh embodiments of the present invention, so that the
common electrodes and the data electrodes have the same
light transmitting area. For example, one common electrode
can be formed to be twice the width of one of the data
electrodes, so that, e.g., two common electrodes that trans-
mit light can have the same area as three data electrodes that
transmit light. Alternatively, two common electrodes can be
formed to be 1.5 times the width of one of the data
electrodes, so that, e.g., two common electrodes can have the
same area as three data electrodes.

[0078] As not shown in the drawings, gate lines and gate
electrodes are formed on the first substrate. A gate insulation
film is formed on the surface including the gate lines. Then,
the semiconductor layer is formed on the gate insulation film
on the gate electrodes.
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[0079] Then, data lines are formed on the gate insulation
film to form a matrix with the gate lines to define unit pixel
areas. Source and drain electrodes are formed at the same
time as the data lines.

[0080] Here, the gate electrodes, gate insulation film,
semiconductor layer, source and drain electrodes form the
thin film transistor.

[0081] Consequently, when the data lines are formed, a
plurality of data electrodes 314 are formed to be electrically
connected with the drain electrode and parallel to the data
lines and the common electrodes 3134 and 313b. Shielding
layers 315b are formed of the same material as that of the
data lines to be under some outermost ones of a plurality
common electrodes 3134 and 3135 which will be formed
later. The common electrodes 313a and 3135 alternate with
the data electrodes 314. At least one of the plurality of
common electrodes is formed wider in width than that of the
adjacent data electrode.

[0082] For example, when the common electrodes and the
data electrodes have substantially the same width and the
number of the data electrodes is one more than that of the
common electrodes, one of the common electrodes is
formed to have two times the width of the data lines, so that
the common electrodes and the data electrodes have the
same light transmitting area overall.

[0083] Here, an insulation film 325, on which the data
electrodes 314 can be formed, may be formed on the surface
including the common electrodes 313a and 313b as shown
in FIG. 6B, and the common electrodes 3134 and 3135 can
be formed with the data electrodes 314.

[0084] Meanwhile, a black matrix is formed on the second
substrate for preventing light leakage, and a color filter layer
is formed in the black matrix as not shown in the drawings.

[0085] Finally, the first and second substrates are
assembled to oppose each other, and a liquid crystal layer is
injected between the two substrates to complete the in-plane
switching mode LCD.

[0086] Here, the data electrodes 314 and the common
electrodes 313 are ITO, except that the outermost common
electrodes, shown in FIG. 6A to FIG. 6C, can be formed of
a shielding metal which can shield light.

[0087] According to the fifth to seventh embodiments of
the present invention as described herein before, the com-
mon electrodes are patterned wider than the data electrodes
so that the common electrodes and the data electrodes have
the same light transmitting area, as shown in FIG. 9.

[0088] The non-shielded area of the common electrodes is
smaller than the area of the data electrodes because the
outermost common electrodes are shielded. Thus, according
to the present invention the common electrodes are patterned
wider to have the same area as the data electrodes.

[0089] In reference, the data electrodes and the common
electrodes can be formed in various forms such as a zigzag
type instead of a stripe type.

[0090] Such a method of manufacturing the in-plane
switching mode LCD according to the invention has the
following effects:
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[0091] First, the data electrodes and the common elec-
trodes in the unit pixel have the same light transmitting area
to eliminate the luminance difference caused by positive or
negative DC voltage, thereby improving the problem of
flickers and residual images caused by the luminance dif-
ference. Therefore, image quality and reliability of the
display is enhanced.

[0092] Second, the process of shielding the common elec-
trodes and the data electrodes are carried out at the same
time as the data line or gate line forming process so that the
overall process can be simplified, thereby minimizing pro-
cess time.

[0093] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications 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 liquid crystal display device,
comprising:

first and second substrates;
a plurality of data lines on the first substrate;

a plurality of gate lines crossing the data lines on the first
substrate, perpendicular to the data lines;

a plurality of pixel areas on said first substrate defined by
the data and gate lines;

data electrodes and common electrodes alternately
formed in each of said pixel areas, the data electrodes
having a first transmittance area and the common
electrodes having a second transmittance area, wherein
the first transmittance area equals the second transmit-
tance area; and

a liquid crystal layer between said first and second sub-

strates.

2. The in-plane switching liquid crystal display device of
claim 1, wherein the data electrodes and the common
electrodes are on the same layer.

3. The in-plane switching liquid crystal display device of
claim 1, wherein the data electrodes and the common
electrodes are on different layers.

4. The in-plane switching liquid crystal display device of
claim 1, further comprising at least one shielding layer on
the first substrate under at least one of the common elec-
trodes.

5. The in-plane switching liquid crystal display device of
claim 4, wherein the shielding layer and the gate lines
comprise a same material.

6. The in-plane switching liquid crystal display device of
claim 4, wherein the shielding layer and the data lines
comprise a same material.

7. The in-plane switching liquid crystal display device of
claim 1, further comprising at least one shielding layer on
the first substrate under at least one of the common elec-
trodes and at least one additional shielding layer under at
least one of the data electrodes such that light transmittance
of the common electrodes is the same as light transmittance
through the data electrodes
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8. The in-plane switching liquid crystal display device of
claim 7, wherein the shielding layer and the gate lines
comprise a same material.

9. The in-plane switching liquid crystal display device of
claim 7, wherein the shielding layer and the data lines
comprise a same material.

10. The in-plane switching liquid crystal display device of
claim 1, wherein a number of common electrodes having no
shielding layer thereunder is equal to a number of data
electrodes having no shielding layer thereunder.

11. The in-plane switching liquid crystal display device of
claim 4, wherein the common electrode includes at least one
outermost common electrode adjacent 1o at least one of said
data lines; and

wherein the shielding layer is under the outermost com-

mon electrode.

12. The in-plane switching liquid crystal display device of
claim 1, wherein at least one of the data electrodes has a first
width, and at least one of the common electrodes has a
second width, the second width being greater than the first
width.

13. The in-plane switching liquid crystal display device of
claim 12, wherein at least one of the data electrodes has a
same width as at least one of the common electrodes.

14. The in-plane switching liquid crystal display device of
claim 12, wherein the second width is 1.5 times the first
width.

15. The in-plane switching liquid crystal display device of
claim 12, wherein the second width is 2 times the first width.

16. The in-plane switching liquid crystal display device of
claim 1, wherein at least one of the data electrodes has a first
width, and at least one of the common electrodes has a
second width, the first width being less than the second
width.

17. The in-plane switching liquid crystal display device of
claim 16, wherein the first width is one half the second
width.

18. An in-plane switching liquid crystal display device,
comprising;

first and second substrates;
a plurality of pixel areas on said first substrate;

data electrodes and common electrodes alternately
formed in each of said pixel areas and patterned to have
the same light transmitting area according to applied
voltage; and

a liquid crystal layer between said first and second sub-

strates.

19. The device of claim 18, further comprising a shielding
layer under at least one of said plurality of data electrodes.

20. The device of claim 18, wherein said data electrodes
and said common electrodes are formed on planes different
from each other.

21. The device of claim 18, wherein said data electrodes
and said common electrodes are formed on the same plane.

22. The device of claim 18, further comprising a shielding
layer for shielding outermost ones of said common elec-
trodes.

23. The device of claim 22, wherein said shielding layer
is formed under said outermost ones of said common
electrodes.

24. The device of claim 22, wherein said shielding layer
is on said outer most ones of said common electrodes.
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25. The device of claim 23, wherein said shielding layer
formed on said common electrodes is integral with a black
matrix on said second substrate.

26. The device of claim 18, wherein at least one of said
common electrodes is wider than said data electrodes.

27. The device of claim 20, further comprising an insu-
lation film on the data electrodes.

28. The device of claim 20, further comprising an insu-
lation film on the common electrodes.

29. The device of claim 18, wherein said data electrodes
and said common electrodes are a stripe type.

30. The device of claim 18, where in said data electrodes
and said common electrodes are zigzag type.

31. The device of claim 18, further comprising gate lines
and data lines defining said pixel areas; and switching
devices at cross points of said gate and data lines.

32. A method of manufacturing an in-plane switching
liquid crystal display device comprising:

preparing the first and second substrates;

forming a plurality of gate lines and data lines on the first
substrate to define a plurality of pixel areas;

forming a plurality of data electrodes and common elec-
trodes to be alternately formed in each pixel area and
having the same light transmitting area; and

forming a liquid crystal layer between the first and second
substrates.
33. The method of claim 32, wherein said step of forming
a plurality of data electrodes and common electrodes
includes:

forming an insulation film over a surface of the pixel area
including the gate lines;

forming the data lines on the insulation film and forming
a shielding layer having a predetermined width;

forming a first protective film on the surface including the
shielding layer;

forming a plurality of data electrodes on the first protec-
tive film corresponding to areas between the shielding
layer;

forming a second protective film on the surface including
the data electrodes; and

forming common electrodes on the second protective film
corresponding to areas between adjacent ones of the
data electrodes.
34. The method of claim 32, wherein said step of forming
a plurality of data electrodes and common electrodes
includes:

forming an insulation film over a surface of the pixel area
including the gate lines;

forming data lines on the insulation film and forming a
shielding layer having a predetermined width;
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forming a first protective film on the surface including the
shielding layer;

forming a plurality of common electrodes on the first
protective film;

forming a second protective film on the surface including
the common electrodes; and

forming data electrodes on the second protective film
corresponding to areas between adjacent ones of the
common electrodes.
35. The method of claim 32, wherein said step of forming
a plurality of data electrodes and common electrodes
includes:

forming an insulation film over a surface of the pixel area
including the gate lines;

forming data lines on the insulation film and forming a
shielding layer having a predetermined width;

forming a first protective film on the surface including the
shielding layer; and

alternately forming common electrodes and data elec-

trodes on the first protective film.

36. The method of claim 33, wherein outermost ones of
the plurality of common electrodes in the unit pixel are
substantially vertically aligned with the shielding layer.

37. The method of claim 34, wherein outermost ones of
the plurality of common electrodes in the unit pixel are
substantially vertically aligned with the shielding layer.

38. The method of claim 33, further comprising the step
of forming another shielding layer under at least one of the
data electrodes.

39. The method of claim 34, further comprising the step
of forming another shielding layer under at least one of the
data electrodes.

40. The method of claim 33, wherein said shielding layer
is formed of the same material as the data lines.

41. The method of claim 34, wherein said shielding layer
is formed of the same material as the data lines.

42. The method of claim 38, wherein the shielding layer
is formed of the same material as the data lines.

43. The method of claim 39, wherein the shielding layer
is formed of the same material as the data lines.

44. The method of claim 32, wherein at least one of the
plurality of common electrodes is formed wider than the
data electrodes.

45. The method of claim 32, wherein the data electrodes
and the common electrodes are formed of a transparent
conductive material.

46. The method of claim 45, wherein the transparent
conductive material is ITO.
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