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(7 ABSTRACT

A transflective liquid crystal display device includes: first
and second substrates facing and spaced apart from each
other; a gate line on an inner surface of the first substrate; a
data line crossing the gate line to define a pixel region
including a reflective portion and a transmissive portion,
wherein the transmissive portion has a polygonal shape
inscribed in a rectangle, and a circumference of the trans-
missive portion is less than the circumference of the rect-
angle; a thin film transistor connected to the gate line and the
data line; a passivation layer on the thin film transistor, the
passivation layer having a opening corresponding to the
transmissive portion; a reflective layer corresponding to the
reflective portion on the passivation layer; a transparent
electrode corresponding to the pixel region over the reflec-
tive layer; a color filter layer on an inner surface of the
second substrate; a common electrode on the color filter
layer; and a liquid crystal layer between the common
electrode and the transparent electrode.
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TRANSFLECTIVE LIQUID CRYSTAL DISPLAY
DEVICE AND FABRICATING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. 2003-22049, filed in Korea on Apr.
8, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a transflective
liquid crystal display device selectively using reflective and
transmissive modes and having equivalent light efficiency in
reflective and transmissive portions with high brightness
resulting from high aperture ratio, and a fabricating method
thereof.

[0004]

[0005] Generally, transflective liquid ecrystal display
(LCD) devices function as both transmissive and reflective
LCD devices. Because transflective LCD devices can use
both a backlight and natural or artificial ambient light, the
transflective LCD devices may be used in more circum-
stances, and power consumption of transflective LCD
devices may be reduced.

[0006] FIG. 1 is an exploded perspective view of a liquid
crystal display (LCD) device according to the related art. As
shown in FIG. 1, a liquid crystal display (LCD) device 10
has an upper substrate 80 having a black matrix 84, a color
filter layer 82 including sub-color filters and a common
electrode 86 on the color filter layer 82, and a lower substrate
60 having a thin film transistor (TFT) “T” and a pixel
electrode 66 connected to the TFT “T.” Aliquid crystal layer
95 is interposed between the upper and lower substrates 80
and 60. The lower substrate 60 is referred to as an array
substrate because array lines including a gate line 61 and a
data line 62 are formed thereon. The gate line 61 and the data
line 62 cross each other forming a matrix, and the TFT “T”
of a switching element is connected to the gate line 61 and
the data line 62. The gate line 61 and the data line 62 define
a pixel region “P” by crossing each other, and the TFT “T”
is formed near a crossing portion of the gate line 61 and the
data line 62. The pixel electrode 66 is formed of a trans-
parent conductive material such as indium-tin-oxide (ITO)
and indium-zinc-oxide (IZO) in the pixel region “P.” The
upper substrate 80 is referred to as a color filter substrate
because the color filter layer 82 is formed thereon.

[0007] A reflective electrode 64 of a reflective material
such as aluminum (Al) or aluminum alloy is formed in the
pixel region “P.” The reflective electrode 64 has a transmis-
sive hole “H” so that the pixel region “P” is divided into a
reflective portion “C” and a transmissive portion “D.” The
transmissive portion “D” corresponds to the transmissive
hole “H” and the reflective portion “C” corresponds to the
reflective electrode 64.

[0008] FIGS.2 and 3 are schematic cross-sectional views,
which are taken along a line “II-II” of FIG. 1, showing a
transflective liquid crystal display device according to first
and second embodiments of the related art, respectively.

[0009] In FIG. 2, first and second substrates 60 and 80
face into and are spaced apart from each other and a liquid
crystal layer 95 is interposed therebetween. The first and

1. Field of the Invention

2. Discussion of the Related Art

Oct. 14,2004

second substrates 60 and 80 include a plurality of pixel
regions “P.” A gate line (not shown) and a data 62 line
crossing each other are formed on an inner surface of the
first substrate 60. A color filter layer 82 including a red
sub-color filter (not shown), a green sub-color filter 82¢ and
a blue sub-color filter 82b is formed on an inner surface of
the second substrate 80, and a black matrix 84 is formed
between the sub-color filters 82a and 82b. A transparent
common electrode 86 is formed on the color filter layer 82
and the black matrix 84.

[0010] The pixel region “P” may be divided into a reflec-
tive portion “C” and a transmissive portion “D.” Generally,
a transparent electrode 66 corresponding to the pixel region
“P” is formed over an inner surface of the first substrate 60.
Areflective electrode 64 having a transmissive hole “H” can
be formed over or under the transparent electrode 66. The
transmissive hole “H” corresponds to the transmissive por-
tion “D” and the reflective electrode 64 corresponds to the
reflective portion “C.”

[0011] In a transflective LCD device, it is very important
to obtain an equivalent optical efficiency and color repro-
ducibility in the reflective and transmissive portions “C” and
“D.” In the reflective portion “C,” light passes through the
color filter layer 82 and the liquid crystal layer 95, and then
reflects from the reflective electrode 64. The light reflecting
from the reflective electrode 64 passes through the liquid
crystal layer 95 and the color filter layer 82 again, and then
is emitted to exterior. Accordingly, the light passes through
the color filter layer 82 and the liquid crystal layer 95 having
a thickness (i.e., a cell gap) “d” twice in the reflective portion
“C.” Because a first light path (a distance that light trans-
verses) in the reflective portion “C” is twice that of a second
light path in the transmissive portion “D,” a first retardation
value of 2d-An (n is a refractive index of the liquid crystal
layer 95) in the reflective portion “C” is twice of a second
retardation value of d-An in the transmissive portion “D.” As
aresult, an equivalent optical efficiency is not obtained in the
reflective and transmissive portions “C” and “D.” To solve
this problem, as shown in FIG. 3, a transflective LCD device
having a cell gap ratio of 2d:d in transmissive and reflective
portions has been suggested.

[0012] In FIG. 3, first and second substrates 60 and 80
face into and are spaced apart from each other and a liquid
crystal layer 95 is interposed therebetween. The first and
second substrates 60 and 80 include a plurality of pixel
regions “P.” A gate line (not shown) and a data 62 line
crossing each other are formed on an inner surface of the
first substrate 60. A color filter layer 82 including a red
sub-color filter (not shown), a green sub-color filter 82 and
a blue sub-color filter 82b is formed on an inner surface of
the second substrate 80, and a black matrix 84 is formed
between the sub-color filters 82 and 82b. A transparent
common electrode 86 is formed on the color filter layer 82
and the black matrix 84.

[0013] The pixel region “P” may be divided into a reflec-
tive portion “C” and a transmissive portion “D.” Generally,
a transparent electrode 66 corresponding to the pixel region
“P” is formed over an inner surface of the first substrate 60.
Areflective electrode 64 having a transmissive hole “H” can
be formed over or under the transparent electrode 66. The
transmissive hole “H” corresponds to the transmissive por-
tion “D” and the reflective electrode 64 corresponds to the
reflective portion “C.”
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[0014] An insulating layer 63 having an opening 61 is
formed under the reflective electrode 64. The opening 61
corresponds to the transmissive portion “D.” The liquid
crystal layer 95 is formed to have a thickness ratio (cell gap
ratio) of 2d:d in the transmissive and reflective portions due
to the opening 61, thereby an equivalent retardation value of
2d-An results in both in the reflective and transmissive
portions “C” and “D.”

[0015] However, the transflective LCD device of FIG. 3
has a disadvantage such as a disclination at a border of the
reflective and transmissive portions “C” and “D.” The
disclination is illustrated in FIGS. 4 and 5.

[0016] FIG. 4 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a second embodiment of the
related art and FIG. 5 is a schematic cross-sectional view
taken along a line “V-V” of FIG. 4.

[0017] InFIG. 4, a gate line 61 and a data line 62 crossing
each other are formed on a substrate 60. An intersection of
the gate line 61 and the data line 62 defines a pixel region
“P”. A thin film transistor (TFT) “T,” including a gate
electrode 70, an active layer 72, a source electrode 74 and a
drain electrode 76, is formed at the intersection of the gate
line 61 and the data line 62. The pixel region “P” is divided
into a reflective portion “C” and a transmissive portion “D.”
A transparent electrode 66 is formed to correspond to the
pixel region “P” and a reflective electrode 64 is formed to
correspond to the reflective portion “C.” The reflective
electrode 64 has a transmissive hole corresponding to the
transmissive portion “D.” To obtain an equivalent optical
efficiency in the reflective and transmissive portions “C” and
“D,” an insulating layer (not shown) is formed under the
reflective electrode 64 to have a opening (not shown)
corresponding to the transmissive portion “D.” Accordingly,
astep is generated at a border region “F” of the reflective and
transmissive portions “C” and “D” and the step causes an
incline.

[0018] In FIG. 5, a border region “F,” where an incline is
observed, includes a first width “F1” including a slanted
surface of an insulating layer 63 and a second width “F2”
extending from the slanted surface. The insulating layer 63
has a thickness of t and the slanted surface has an angle of
8 with respect to a top surface of the substrate 60. When the
thickness is about 2 #m and the angle is about 50°, the first
width “F1” may be calculated from Fl=t/tan 8=1.7 um.
Because the second width “F2” is generally about 1.5 um, a
total width of the border region “F” is about 3.2 um.

[0019] Referring again to FIG. 4, a total area “A” of the
border region “F” may be calculated from A=2x(L+W)x3.2
um?®, where L and W are a length and a width of the
transmissive portion “D.” As the transmissive portion “D”
increases, the border region “F” where an incline is observed
increases. Accordingly, the aperture ratio is degraded by
about 10% and the degradation of aperture ratio causes a
reduction in contrast ratio.

SUMMARY OF THE INVENTION

[0020] Accordingly, the present invention is directed to a
transflective liquid crystal display device and a fabricating
method thereof that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.
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[0021] An object of the present invention is to provide a
transflective liquid crystal display device where aperture
ratio, brightness and contrast ratio are improved by reducing
the incline region and a fabricating method thereof.

[0022] An advantage of the present invention is to provide
a transflective liquid crystal display device where the incline
is improved by reducing a border region between the reflec-
tive and transmissive portions and a fabricating method
thereof.

[0023] Another advantage of the present invention is to
provide a transflective liquid crystal display device where
the incline is improved by shielding the border region with
either a gate line or a data line and a fabricating method
thereof.

[0024] 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.

[0025] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a transflective liquid crys-
tal display device includes: first and second substrates facing
and spaced apart from each other; a gate line on an inner
surface of the first substrate; a data line crossing the gate line
to define a pixel region including a reflective portion and a
transmissive portion, wherein the transmissive portion has a
polygonal shape inscribed in a rectangle, and a circumfer-
ence of the transmissive portion is less than a circumference
of the rectangle; a thin film transistor connected to the gate
line and the data line; a passivation layer on the thin film
transistor, the passivation layer having a opening corre-
sponding to the transmissive portion; a reflective layer
corresponding to the reflective portion on the passivation
layer; a transparent electrode corresponding to the pixel
region over the reflective layer; a color filter layer on an
inner surface of the second substrate; a common electrode
on the color filter layer; and a liquid crystal layer between
the common electrode and the transparent electrode.

[0026] In another aspect, a transflective liquid crystal
display device includes: first and second substrates facing
and spaced apart from each other; a gate line on an inner
surface of the first substrate; a data line crossing the gate line
to define a pixel region including a reflective portion and a
transmissive portion, wherein the transmissive portion has a
polygonal shape inscribed in a rectangle, and a circumfer-
ence of the transmissive portion is less than the circumfer-
ence of the rectangle; a thin film transistor connected to the
gate line and the data line; a passivation layer on the thin film
transistor; a reflective layer corresponding to the reflective
portion on the passivation layer; a transparent electrode
corresponding to the pixel region over the reflective layer; a
buffer layer corresponding to the reflective portion on an
inner surface of the second substrate; a color filter layer on
the buffer layer; a common electrode on the color filter layer;
and a liquid crystal layer between the common electrode and
the transparent electrode.

[0027] In another aspect, a transflective liquid crystal
display device includes: first and second substrates facing
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and spaced apart from each other; a plurality of gate lines on
an inner surface of the first substrate; a plurality of data lines
crossing the gate lines to define pixel regions including a
reflective portion and a transmissive portion, wherein a
border region between the reflective and transmissive por-
tion overlaps one of the gate lines and the data lines; a thin
film transistor connected to the gate line and the data line; a
passivation layer on the thin film transistor, the passivation
layer having a opening corresponding to the transmissive
portion; a reflective layer corresponding to the reflective
portion on the passivation layer; a transparent electrode
corresponding to the pixel region over the reflective layer; a
color filter layer on an inner surface of the second substrate;
a common electrode on the color filter layer; and a liquid
crystal layer between the common electrode and the trans-
parent electrode.

[0028] In another aspect, a transflective liquid crystal
display device includes: first and second substrates facing
and spaced apart from each other; a plurality of gate lines on
an inner surface of the first substrate; a plurality of data lines
crossing the gate lines to define pixel regions including a
reflective portion and a transmissive portion, wherein a
border region between the reflective and transmissive por-
tion overlaps one of the gate lines and the data lines; a thin
film transistor connected to the gate line and the data line; a
passivation layer on the thin film transistor; a reflective layer
corresponding to the reflective portion on the passivation
layer; a transparent electrode corresponding to the pixel
region over the reflective layer; a buffer layer corresponding
to the reflective portion on an inner surface of the second
substrate; a color filter layer on the buffer layer; a common
electrode on the color filter layer; and a liquid crystal layer
between the common electrode and the transparent elec-
trode.

[0029] In another aspect, a method of fabricating a trans-
flective liquid crystal display device includes: forming a gate
line on an a first substrate; forming a data line crossing the
gate line to define a pixel region including a reflective
portion and a transmissive portion, wherein a border region
between the reflective and transmissive portion overlaps one
of the gate line and the data line; forming a thin film
transistor connected to the gate line and the data line;
forming a first passivation layer on the thin film transistor,
the first passivation layer including an inorganic material;
forming a second passivation layer on the first passivation
layer, the second passivation layer having a opening corre-
sponding to the transmissive portion and including an
organic material; forming a reflective layer corresponding to
the reflective portion on the second passivation layer; form-
ing a third passivation layer on the reflective layer; forming
a transparent electrode corresponding to the pixel region on
the third passivation layer; forming a color filter layer on a
second substrate; forming a common electrode on the color
filter layer; attaching the first and second substrates such that
the common electrode faces the transparent electrode; and
forming a liquid crystal layer between the common electrode
and the transparent electrode.

[0030] In another aspect, a fabricating method of a trans-
flective liquid crystal display device includes: forming a gate
line on a first substrate; forming a data line crossing the gate
line to define a pixel region including a reflective portion and
a transmissive portion, wherein a border region between the
reflective and transmissive portion overlaps one of the gate
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line and the data line; forming a thin film transistor con-
nected to the gate line and the data line; forming a first
passivation layer on the thin film transistor, the first passi-
vation layer having a opening corresponding to the trans-
missive portion and including an organic material; forming
a second passivation layer on the first passivation layer;
forming a reflective layer corresponding to the reflective
portion on the second passivation layer; forming a third
passivation layer on the reflective layer; forming a transpar-
ent electrode corresponding to the pixel region on the third
passivation layer; forming a buffer layer corresponding to
the reflective portion on a second substrate; forming a color
filter layer on the buffer layer; forming a common electrode
on the color filter layer; attaching the first and second
substrates such that the common electrode faces the trans-
parent electrode; and forming a liquid crystal layer between
the common electrode and the transparent electrode.

[0031] 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

[0032] 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.

[0033] In the drawings:

[0034] FIG. 1 is an exploded perspective view of a liquid
crystal display (LCD) device according to the related art;

[0035] FIG. 2 is a schematic cross-sectional view, which
is taken along a line “II-II” of FIG. 1, showing a transflec-
tive liquid crystal display device according to a first embodi-
ment of the related art;

[0036] FIG. 3 is a schematic cross-sectional view, which
is taken along a line “II-II” of FIG. 1, showing a transflec-
tive liquid crystal display device according to a second
embodiment of the related art;

[0037] FIG. 4 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a second embodiment of the
related art;

[0038] FIG. 5 is a schematic cross-sectional view taken
along a line “V-V” of FIG. 4,

[0039] FIG. 6 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a first embodiment of the present
invention;

[0040] FIG. 7 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a second embodiment of the
present invention;

[0041] FIG. 8 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a third embodiment of the
present invention;
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[0042] FIG. 9 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a fourth embodiment of the
present invention;

[0043] FIG. 10 is a schematic cross-sectional view, which
corresponds to a line “X-X” of FIG. 9, showing a trans-
flective liquid crystal display device according to a fifth
embodiment of the present invention;

[0044] FIG. 11 is a schematic cross-sectional view, which
corresponds to a line “X-X” of FIG. 9, showing a trans-
flective liquid crystal display device according to a sixth
embodiment of the present invention;

[0045] FIG. 12 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a seventh embodiment of the
present invention;

[0046] FIG. 13 is a schematic cross-sectional view, which
corresponds to a line “XIII-XIII” of FIG. 12, showing a
transflective liquid crystal display device according to a
eighth embodiment of the present invention;

[0047] FIG. 14 is a schematic cross-sectional view, which
corresponds to a line “XII-XIII" of FIG. 12, showing a
transflective liquid crystal display device according to a
ninth embodiment of the present invention;

[0048] FIG. 15 is a schematic cross-sectional view show-
ing a pixel region of an array substrate for a transflective
liquid crystal display device according to a tenth embodi-
ment of the present invention,

[0049] FIG. 16 is a schematic cross-sectional view show-
ing a pixel region of an array substrate for a transflective
liquid crystal display device according to an eleventh
embodiment of the present invention;

[0050] FIG. 17 is a schematic cross-sectional view show-
ing a pixel region of an array substrate for a transflective
liquid crystal display device according to a twelfth embodi-
ment of the present invention; and

[0051] FIG. 18 is a schematic cross-sectional view show-
ing a pixel region of an array substrate for a transflective
liquid crystal display device according to a thirteenth
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0052] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0053] FIG. 6 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a first embodiment of the present
invention.

[0054] In FIG. 6, a gate line 102 is formed on a substrate
100 and a data line 104 crosses the gate line 102 to define
a pixel region “P.” A thin film transistor (TFT) “T” including
a gate electrode 106, an active layer 108, a source electrode
110 and a drain electrode 112 is connected to the gate line
102 and the data line 104. The gate electrode 106 and the
source electrode 110 are connected to the gate line 102 and
the data line 104, respectively. The source and drain elec-
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trodes 110 and 112 are spaced apart from each other. The
pixel region “P” includes a reflective portion “C” and a
transmissive portion “D.” A transparent electrode 114 is
formed to correspond to the pixel region “P” and a reflective
layer 116 is formed to correspond to the reflective portion
“C.!’

[0055] As in the related art, a step is generated at a border
region “F” of the reflective and transmissive portions “C”
and “D” and may cause an incline. However, because the
transmissive portion “D” has a triangular shape instead of
rectangular shape, a total area of the border region “F” may
be reduced. Even though a width of the border region “F” of
FIG. 6 is similar to that of FIG. 4, the total length “K+L
+W?” of sides of the transmissive portion “D” is shorter than
that “2x(L+W)” of transmissive portion of FIG. 4. Accord-
ingly, the total area of the border region “F” is reduced and
disclination is improved. As a result, aperture ratio and
contrast ratio are also improved.

[0056] FIG. 7 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a second embodiment of the
present invention.

[0057] In FIG. 7, a gate line 102 is formed on a substrate
100 and a data line 104 crosses the gate line 102 to define
a pixel region “P.” A thin film transistor (TFT) “T” including
a gate electrode 106 connected to the gate line 102, an active
layer 108, a source electrode 110 connected to the data line
104 and a drain electrode 112. The source and drain elec-
trodes 110 and 112 are spaced apart from each other. The
pixel region “P” includes a reflective portion “C” and a
transmissive portion “D.” A transparent electrode 114 is
formed to correspond to the pixel region “P” and a reflective
layer 116 is formed to correspond to the reflective portion
“C.!’

[0058] As in the related art, a step is generated at a border
region “F” of the reflective and transmissive portions “C”
and “D” and may cause an incline. To increase ratio of the
transmissive portion “D,” one side of the transmissive
portion “D” has a winding portion. Accordingly, the total
area of the border region “F” of the second embodiment is
larger than that of the first embodiment. However, because
the total area of the border region “F” of the second
embodiment is still smaller than that of the border region “F”
of FIG. 4, the incline is improved. As a result, aperture ratio
and contrast ratio are improved.

[0059] FIG. 8 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a third embodiment of the
present invention.

[0060] In FIG. 8, a gate line 102 is formed on a substrate
100 and a data line 104 crosses the gate line 102 to define
a pixel region “P.” A thin film transistor (TFT) “T” including
a gate electrode 106, an active layer 108, a source electrode
110 and a drain electrode 112 is connected to the gate line
102 and the data line 104. The gate electrode 106 and the
source electrode 110 are connected to the gate line 102 and
the data line 104, respectively. The source and drain elec-
trodes 110 and 112 are spaced apart from each other. The
pixel region “P” includes a reflective portion “C” and a
transmissive portion “D.” A transparent electrode 114 is
formed to correspond to the pixel region “P” and a reflective
layer 116 is formed to correspond to the reflective portion
“C.U
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[0061] As in the related art, a step is generated at a border
region “F” of the reflective and transmissive portions “C”
and “D,” and may create an incline. To increase the ratio of
the transmissive portion “D” to the pixel region “P,” the
transmissive portion “D” is formed to have a trapezoid
shape. Accordingly, a total area of the border region “F” of
the third embodiment is larger than that of the first embodi-
ment. However, because the total area of the border region
“F” of the second embodiment is still smaller than that of the
border region “F” of FIG. 4, the incline area is reduced. As
a result, aperture ratio and contrast ratio are improved.

[0062] In the first to third embodiments of the present
invention, even though the incline area is reduced, the ratio
of the transmissive portion to the pixel region also reduced.
As a result, the brightness of the transmissive mode may be
sacrificed or a backlight unit with increased brightness may
be used. To solve these problems, other embodiments are
illustrated.

[0063] FIG. 9 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a fourth embodiment of the
present invention.

[0064] In FIG.9, a gate line 202 is formed on a substrate
200 and a data line 214 crosses the gate line 202 to define
a pixel region “P.” Athin film transistor (TFT) “T” including
a gate electrode 204, an active layer 208, a source electrode
216 and a drain electrode 218. The gate electrode 204 and
the source electrode 216 are connected to the gate line 202
and the data line 214, respectively. The source and drain
electrodes 216 and 218 are spaced apart from each other. The
pixel region “P” includes a reflective portion “C” and a
transmissive portion “D.” A transparent electrode 226 is
formed to correspond to the pixel region “P” and a reflective
layer 222 is formed to correspond to the reflective portion
“C'H

[0065] As in the related art, a step is generated at a border
region “F” between the reflective and transmissive portions
“C” and “D,” and may create an incline. However, because
one side “Z” of the border region “F” overlaps the gate line
202, light from a backlight unit (not shown) does not enter
the one side “Z” of the border region “F” but is shielded by
the gate line 202. Accordingly, a total area of the border
region “F” is substantially reduced. As a result, aperture
ratio and contrast ratio are improved.

[0066] Even though a border region “F” as shown in FIG.
9 overlaps an upper gate line 202 adjacent to upper neigh-
boring pixel region “P” in the fourth embodiment, the border
region may also be formed to overlap the lower gate line
adjacent to the lower neighboring pixel region in another
embodiment.

[0067] FIG. 10 is a schematic cross-sectional view, which
corresponds to a line “X-X” of FIG. 9, showing a trans-
flective liquid crystal display device according to a fifth
embodiment of the present invention.

[0068] InFIG. 10, first and second substrates 200 and 300
having a plurality of pixel regions “P” face and are spaced
apart from each other, and a liquid crystal layer 230 is
interposed therebetween. A color filter layer 304 is formed
on an inner surface of the second substrate 300 and a
common electrode 306 is formed on the color filter layer
304. The color filter layer 304 includes red, green and blue
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sub-color filters 304a, 304b, and 304c, respectively corre-
sponding to pixel region “P.” A gate line 202 is formed on
an inner surface of the first substrate 200 and a gate
insulating layer 206 is formed on the gate line 202. A data
line 214 crossing the gate line 202 is formed on the gate
insulating layer 206. A thin film transistor (TFT) “T” includ-
ing a gate electrode 204 connected to the gate line 102, an
active layer 208, an ohmic contact layer 210, a source
electrode 216 connected to the data line 214, and a drain
electrode 218. A first passivation layer 220 is formed over
the TFT “T.” The first passivation layer 220 may be formed
of an organic material including benzocyclobutene (BCB)
and acrylic resin.

[0069] The pixel region “P” includes a reflective portion
“C” and a transmissive portion “D.” A reflective layer 222
is formed on the first passivation layer 220 to correspond to
the reflective portion “C” and a second passivation layer 224
is formed on the reflective layer 222. A transparent electrode
226 is formed on the second passivation layer 224 to
correspond to the pixel region “P.” Even though only the
transparent electrode 226 is connected to the drain electrode
218 in the fifth embodiment shown in FIG. 10, both of the
transparent electrode 226 and the reflective layer 222 also
may be electrically connected to the drain electrode 218 in
another embodiment.

[0070] The first passivation layer 220 has a opening 232
corresponding to the transmissive portion “D.” The opening
232 is disposed such that one side of the opening 232
overlaps the gate line 202. In other words, because one side
of a border region “F” having a step overlaps the gate line
202, light from a backlight unit (not shown) is shielded by
the gate line 202 and can not pass through the one side of the
border region “F.” Accordingly, incline area is reduced, and
aperture ratio and contrast ratio are improved. While the
opening 232 is formed, the gate insulating layer 206 remains
so that the gate line 202 can not be exposed and can not
contact the reflective layer 222 in a subsequent process.

[0071] In the fifth embodiment, a opening is formed in the
passivation layer 220 on the first substrate to obtain an
equivalent optical efficiency in the reflective and transmis-
sive portions. Generally, several coating steps are necessary
to obtain a sufficient thickness of the passivation layer. To
reduce these steps, a structure where the opening is formed
in a layer on a second substrate passivation layer is illus-
trated.

[0072] FIG. 11 is a schematic cross-sectional view, which
corresponds to a line “X-X” of FIG. 9, showing a trans-
flective liquid crystal display device according to a sixth
embodiment of the present invention.

[0073] InFIG. 11, first and second substrates 200 and 300
having a plurality of pixel regions “P” face and are spaced
apart from each other, and a liquid crystal layer 230 is
interposed therebetween. A gate line 202 is formed on an
inner surface of the first substrate 200 and a gate insulating
layer 206 is formed on the gate line 202. A data line 214
crossing the gate line 202 is formed on the gate insulating
layer 206. A thin film transistor (TFT) “T” including a gate
electrode 204 connected to the gate line 202, an active layer
208, an ohmic contact layer 210, a source electrode 216
connected to the data line 214 and a drain electrode 218. A
first passivation layer 220 is formed over the TFT “T.” The
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first passivation layer 220 may be formed of an organic
material including benzocyclobutene (BCB) and acrylic
resin.

[0074] The pixel region “P” includes a reflective portion
“C” and a transmissive portion “D.” A reflective layer 222
is formed on the first passivation layer 220 to correspond to
the reflective portion “C” and a second passivation layer 224
is formed on the reflective layer 222. A transparent electrode
226 is formed on the second passivation layer 224 corre-
sponding to the pixel region “P.” Even though only the
transparent electrode 226 is connected to the drain electrode
218 in the sixth embodiment, both of the transparent elec-
trode 226 and the reflective layer 222 also may be electri-
cally connected to the drain electrode 218 in another
embodiment.

[0075] Atransparent buffer layer 302 is formed on an inner
surface of the second substrate 300 to correspond to the
reflective portion “C” and a color filter layer 304 is formed
on the buffer layer 302. The color filter layer 304 includes
red, green, and blue sub-color filters 304, 304b, and 304c
respectively corresponding to the pixel region “P.” The color
filter layer 304 is formed to have a thickness ratio of 2z:t in
the transmissive portion “D” versus the reflective portion
“C” due to the buffer layer 302. Moreover, the liquid crystal
layer 230 is formed to have a thickness ratio of 2d:d in the
transmissive portion “D” versus the reflective portion “C”
due to the buffer layer 302. Accordingly, an equivalent
optical efficiency is obtained in the reflective and transmis-
sive portions “C” and “D” due to the thickness ratio of the
liquid crystal layer 230. Furthermore, an equivalent color is
obtained in the reflective and transmissive portions “C” and
“D” due to the thickness ratio of the color filter layer 304.
A common electrode 306 is formed on the color filter layer
304.

[0076] In a sixth embodiment, a step is generated in the
color filter layer 304 at a border region “F” of the reflective
and transmissive portions “C” and “D,” and the step creates
an incline. However, because one side of a border region “F”
overlaps the gate line 202, the incline region is reduced. In
other words, because one side of a border region “F” having
a step overlaps the gate line 202, light from a backlight unit
(not shown) is shielded by the gate line 202 and can not pass
through the one side of the border region “F.” Accordingly,
the incline region is reduced, and aperture ratio and contrast
ratio are improved.

[0077] FIG. 12 is a schematic plane view showing a pixel
region of an array substrate for a transflective liquid crystal
display device according to a seventh embodiment of the
present invention.

[0078] InFIG. 12, a gate line 202 is formed on a substrate
200 and a data line 214 crosses the gate line 202 to define
a pixel region “P.” Athin film transistor (TFT) “T” including
a gate electrode 204, an active layer 208, a source electrode
216 and a drain electrode 218. The gate electrode 204 and
the source electrode 216 are connected to the gate line 202
and the data line 214, respectively. The source and drain
electrodes 216 and 218 are spaced apart from each other. The
pixel region “P” includes a reflective portion “C” and a
transmissive portion “D.” A transparent electrode 226 is
formed to correspond to the pixel region “P” and a reflective
layer 222 is formed to correspond to the reflective portion
“C.H
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[0079] A step is generated at a border region “F” of the
reflective and transmissive portions “C” and “D,” and may
cause an incline. However, because one side of the border
region “F” overlaps the data line 214, light from a backlight
unit (not shown) does not enter the one side “Z” of the
border region “F” but is shielded by the data line 214.
Accordingly, the total area of the border region “F” causing
an incline is substantially reduced. As a result, aperture ratio
and contrast ratio are improved.

[0080] FIG. 13 is a schematic cross-sectional view, which
corresponds to a line “XII-XII” of FIG. 12, showing a
transflective liquid crystal display device according to a
eighth embodiment of the present invention.

[0081] InFIG. 13, first and second substrates 200 and 300
having a plurality of pixel regions “P” face and are spaced
apart from each other, and a liquid crystal layer 230 is
interposed therebetween. A color filter layer 304 is formed
on an inner surface of the second substrate 300 and a
common electrode 306 is formed on the color filter layer
304. The color filter layer 304 includes red, green, and blue
sub-color filters 304a, 304b, and 304¢ respectively corre-
sponding to pixel region “P.” A gate line (not shown) is
formed on an inner surface of the first substrate 200 and a
gate insulating layer 206 is formed on the gate line. A data
line 214 crossing the gate line is formed on the gate
insulating layer 206. A thin film transistor (TFT) “T” includ-
ing a gate electrode 204 connected to the gate line, an active
layer 208, an ohmic contact layer 210, a source electrode
216 connected to the data line 214 and a drain electrode 218.

[0082] Afirst passivation layer 220 is formed over the TFT
“T.” The first passivation layer 220 may be formed of an
organic material including benzocyclobutene (BCB) and
acrylic resin. The first passivation layer 220 has a opening
232 corresponding to the transmissive portion “D.” The
opening 232 is disposed such that one side of the opening
232 overlaps the data line 214. Because the data line 214 is
exposed by the opening 232, a second passivation layer 221
is formed on the first passivation layer 220 to cover the data
line 214. The second passivation layer 221 may be formed
of an organic material including benzocyclobutene (BCB)
and acrylic resin or an inorganic material including silicon
nitride (SiN_) and silicon oxide (SiO,).

[0083] The pixel region “P” includes a reflective portion
“C” and a transmissive portion “D.” A reflective layer 222
is formed on the second passivation layer 221 to correspond
to the reflective portion “C” and a third passivation layer 224
is formed on the reflective layer 222. A transparent electrode
226 is formed on the third passivation layer 224 to corre-
spond to the pixel region “P.”

[0084] In the eighth embodiment, a step is generated in a
first passivation layer 220 on the first substrate 200 and the
data line 214 is exposed by a opening of the first passivation
layer 220. To prevent an electrical shortage of the data line
214 with the reflective layer 222 or the transparent electrode
226, the second passivation layer 221 is formed on the first
passivation layer 220 to cover the exposed data line 214.

[0085] Because one side of a border region “F” having a
step overlaps the data line 214, light from a backlight unit
(not shown) is shielded by the data line 214 and can not pass
through the one side of the border region “F.” Accordingly,
the incline region is reduced, and aperture ratio and contrast
ratio are improved.
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[0086] FIG. 14 is a schematic cross-sectional view, which
corresponds to a line “XIII-XII” of FIG. 12, showing a
transflective liquid crystal display device according to a
ninth embodiment of the present invention.

[0087] InFIG. 14, first and second substrates 200 and 300
having a plurality of pixel regions “P” face and are spaced
apart from each other, and a liquid crystal layer 230 is
interposed therebetween. A color filter layer 304 is formed
on an inner surface of the second substrate 300 and a
common electrode 306 is formed on the color filter layer
304. The color filter layer 304 includes red, green, and blue
sub-color filters 304a, 304b, and 304¢ respectively corre-
sponding to pixel region “P” A gate line (not shown) is
formed on an inner surface of the first substrate 200 and a
gate insulating layer 206 is formed on the gate line. A data
line 214 crossing the gate line is formed on the gate
insulating layer 206. A thin film transistor (TFT) “T” includ-
ing a gate electrode 204 connected to the gate line, an active
layer 208, an ohmic contact layer 210, a source electrode
216 connected to the data line 214, and a drain electrode
218.

[0088] Afirst passivation layer 219 is formed over the TFT
“T.” The first passivation layer 219 may be formed of an
inorganic material including silicon nitride (SiNy) and sili-
con oxide (Si0,). A second passivation layer 220 is formed
on the first passivation layer 219. The second passivation
layer 220 may be formed of an organic material including
benzocyclobutene (BCB) and acrylic resin. The second
passivation layer 220 has a opening 232 corresponding to
the transmissive portion “D.” The opening 232 is disposed
such that one side of the opening 232 overlaps the data line
214. Since the opening 232 is formed in the second passi-
vation layer 220, the first passivation layer 219 remains on
the data line 214. Accordingly, the data line 214 is not
exposed by the opening 232 but covered with the first
passivation layer 219. As a result, an electrical shortage of
the data line 214 with the reflective layer 222 or the
transparent electrode 226 in a subsequent process is pre-
vented by forming the first passivation layer 219 between
the data line 214 and the second passivation layer 220
having the opening 232.

[0089] The pixel region “P” includes a reflective portion
“C” and a transmissive portion “D.” A reflective layer 222
is formed on the second passivation layer 220 to correspond
to the reflective portion “C” and a third passivation layer 224
is formed on the reflective layer 222. A transparent electrode
226 is formed on the third passivation layer 224 to corre-
spond to the pixel region “P.”

[0090] In the ninth embodiment, a step is generated in a
second passivation layer 220 on the first substrate 200.
However, because one side of a border region “F” having a
step overlaps the data line 214, light from a backlight unit
(not shown) is shielded by the data line 214 and can not pass
through the one side of the border region “F.”Accordingly,
the incline area is reduced, and aperture ratio and contrast
ratio are improved.

[0091] FIG. 15 is a schematic cross-sectional view show-
ing a pixel region of an array substrate for a transflective
liquid crystal display device according to tenth embodiment
of the present invention and FIG. 16 is a schematic cross-
sectional view showing a pixel region of an array substrate
for a transflective liquid crystal display device according to
eleventh embodiment of the present invention.

Oct. 14,2004

[0092] In FIGS. 15 and 16, a gate line 202 is formed on
a substrate 200 and a data line 214 crosses the gate line 202
to define a pixel region “P.” A thin film transistor (TFT) “T”
including a gate electrode 204, an active layer 208, a source
electrode 216 and a drain electrode 218. The gate electrode
204 and the source electrode 216 are connected to the gate
line 202 and the data line 214, respectively. The source and
drain electrodes 216 and 218 are spaced apart from each
other. The pixel region “P” includes a reflective portion “C”
and a transmissive portion “D.” A transparent electrode 226
is formed to correspond to the pixel region “P” and a
reflective layer 222 is formed to correspond to the reflective
portion “C.” To form the reflective and transmissive portions
“C” and “D,” a passivation layer having a opening corre-
sponding to the transmissive portion “D” may be formed on
a first substrate or a buffer layer corresponding to the
reflective layer “C” may be formed on a second substrate.
The reflective portion “C” is disposed at a lower portion of
the pixel region “P” in FIG. 15, while the reflective portion
“C” is disposed at an upper portion of the pixel region “P”
in FIG. 16.

[0093] A step is generated at a border region “F” of the
reflective and transmissive portions “C” and “D,” and may
cause an incline. However, because one side of the border
region “F” overlaps the gate line 202 and two sides of the
border region “F” overlap the data line 214, light from a
backlight unit (not shown) does not enter the three sides
overlapping the gate line 202 or the data line 214 but is
shielded by the gate line 202 or data line 214. Accordingly,
the total area of the border region “F” causing an incline is
substantially reduced. As a result, aperture ratio and contrast
ratio are improved.

[0094] FIG. 17 is a schematic cross-sectional view show-
ing a pixel region of an array substrate for a transflective
liquid crystal display device according to twelfth embodi-
ment of the present invention and FIG. 18 is a schematic
cross-sectional view showing a pixel region of an array
substrate for a transflective liquid crystal display device
according to thirteenth embodiment of the present invention.

[0095] 1In FIGS. 17 and 18, a gate line 202 is formed on
a substrate 200 and a data line 214 crosses the gate line 202
to define a pixel region “P.” A thin film transistor (TFT) “T”
including a gate electrode 204, an active layer 208, a source
electrode 216 and a drain electrode 218. The gate electrode
204 and the source electrode 216 are connected to the gate
line 202 and the data line 214, respectively. The source and
drain electrodes 216 and 218 are spaced apart from each
other. The pixel region “P” includes a reflective portion “C”
and a transmissive portion “D.” A transparent electrode 226
is formed to correspond to the pixel region “P” and a
reflective layer 222 is formed to correspond to the reflective
portion “C.” To form the reflective and transmissive portions
“C” and “D,” a passivation layer having a opening corre-
sponding to the transmissive portion “D” may be formed on
a first substrate or a buffer layer corresponding to the
reflective layer “C” may be formed on a second substrate.
The reflective portion “C” is disposed at a left portion of the
pixel region “P” in FIG. 17, while the reflective portion “C”
is disposed at a right portion of the pixel region “P” in FIG.
18.

[0096] A step is generated at a border region “F” of the
reflective and transmissive portions “C” and “D,” and may
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cause an incline. However, because two sides of the border
region “F” overlap the gate line 202 and one side of the
border region “F” overlaps the data line 214, light from a
backlight unit (not shown) does not enter the three sides
overlapping the gate line 202 or the data line 214 but is
shielded by the gate line 202 or data line 214. Accordingly,
the total area of the border region “F” causing an incline is
substantially reduced. As a result, aperture ratio and contrast
ratio are improved.

[0097] Consequently, a transflective liquid crystal display
device of the present invention includes a liquid crystal layer
having a cell gap ratio of 2:1 in transmissive and reflective
portions and a color filter layer having a thickness ratio of
2:1 in transmissive and reflective portions with reduced
inclination. Accordingly, high brightness and high contrast
ratio are obtained due to improved aperture ratio.

[0098] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in a
transflective liquid crystal display device and a fabricating
method thereof of the present invention without departing
from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and varia-
tions of this invention provided they come within the scope
of the appended claims and their equivalents.

1. A transflective liquid crystal display device, compris-
ing:
first and second substrates facing and spaced apart from
each other;

a gate line on an inner surface of the first substrate;

a data line crossing the gate line to define a pixel region
including a reflective portion and a transmissive por-
tion, wherein the transmissive portion has a polygonal
shape inscribed in a rectangle, and a circumference of
the transmissive portion is less than a circumference of
the rectangle;

a thin film transistor connected to the gate line and the
data line;

a passivation layer on the thin film transistor, the passi-
vation layer having a opening corresponding to the
transmissive portion,

a reflective layer corresponding to the reflective portion
on the passivation layer;

a transparent electrode corresponding to the pixel region
over the reflective layer;

a color filter layer on an inner surface of the second
substrate;

a common electrode on the color filter layer; and

a liquid crystal layer between the common electrode and

the transparent electrode.

2. The device according to claim 1, wherein an area of the
transmissive portion is larger than a half of an area of the
rectangle and smaller than the area of the rectangle.

3. The device according to claim 1, wherein the trans-
missive portion has one of a right-angled triangular shape
and a trapezoid shape.

4. The device according to claim 1, wherein the thin film
transistor includes a gate electrode connected to the gate
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line, an active layer, a source electrode connected to the data
line and a drain electrode connected to the transparent
electrode.

5. The device according to claim 1, wherein the thickness
of the liquid crystal layer in the reflective portion versus the
transmissive portion has a ratio of about 1:2.

6. A transflective liquid crystal display device, compris-
ing:

first and second substrates facing and spaced apart from
each other;

a gate line on an inner surface of the first substrate;

a data line crossing the gate line to define a pixel region
including a reflective portion and a transmissive por-
tion, wherein the transmissive portion has a polygonal
shape inscribed in a rectangle, and a circumference of
the transmissive portion is less than a circumference of
the rectangle;

a thin film transistor connected to the gate line and the
data line;

a passivation layer on the thin film transistor;

a reflective layer corresponding to the reflective portion
on the passivation layer;

a transparent electrode corresponding to the pixel region
over the reflective layer;

a buffer layer corresponding to the reflective portion on an
inner surface of the second substrate;

a color filter layer on the buffer layer;
a common electrode on the color filter layer; and

a liquid crystal layer between the common electrode and

the transparent electrode.

7. The device according to claim 6, wherein an area of the
transmissive portion is larger than a half of an area of the
rectangle and smaller than the area of the rectangle.

8. The device according to claim 6, wherein the trans-
missive portion has one of a right-angled triangular shape
and a trapezoid shape.

9. The device according to claim 6, wherein the thin film
transistor includes a gate electrode connected to the gate
line, an active layer, a source electrode connected to the data
line and a drain electrode connected to the transparent
electrode.

10. The device according to claim 6, wherein the thick-
ness of the liquid crystal layer in the reflective portion versus
the transmissive portion has a ratio of about 1:2.

11. The device according to claim 6, wherein the thickness
of the color filter layer in the reflective portion versus the
transmissive portion has a ratio of about 1:2.

12. A transflective liquid crystal display device, compris-
ing:

first and second substrates facing and spaced apart from

each other;

a plurality of gate lines on an inner surface of the first
substrate;

a plurality of data lines crossing the gate lines to define
pixel regions including a reflective portion and a trans-
missive portion, wherein a border region between the
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reflective and transmissive portion overlaps one of the
gate lines and the data lines;

a thin film transistor connected to the gate line and the
data line;

a passivation layer on the thin film transistor, the passi-
vation layer having a opening corresponding to the
transmissive portion,

a reflective layer corresponding to the reflective portion
on the passivation layer;

a transparent electrode corresponding to the pixel region
over the reflective layer;

a color filter layer on an inner surface of the second
substrate;

a common electrode on the color filter layer; and

a liquid crystal layer between the common electrode and

the transparent electrode.

13. The device according to claim 12, wherein the trans-
missive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the gate line and the second and fourth
sides overlap the data lines.

14. The device according to claim 12, wherein the trans-
missive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the data line and the second and fourth
sides overlap the gate lines.

15. The device according to claim 12, wherein the trans-
missive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the gate line and the second side overlaps
the data line.

16. The device according to claim 12, wherein the thin
film transistor includes a gate electrode connected to the gate
line, an active layer, a source electrode connected to the data
line and a drain electrode connected to the transparent
electrode.

17. The device according to claim 12, wherein the thick-
ness of the liquid crystal layer in the reflective portion versus
the transmissive portion has a ratio of about 1:2.

18. A transflective liquid crystal display device, compris-
ing:

first and second substrates facing and spaced apart from

each other;

a plurality of gate lines on an inner surface of the first
substrate;

a plurality of data lines crossing the gate lines to define
pixel regions including a reflective portion and a trans-
missive portion, wherein a border region between the
reflective and transmissive portion overlaps one of the
gate lines and the data lines;

a thin film transistor connected to the gate line and the
data line;
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a passivation layer on the thin film transistor;

a reflective layer corresponding to the reflective portion
on the passivation layer;

a transparent electrode corresponding to the pixel region
over the reflective layer;

a buffer layer corresponding to the reflective portion on an
inner surface of the second substrate;

a color filter layer on the buffer layer;,
a common electrode on the color filter layer; and

a liquid crystal layer between the common electrode and

the transparent electrode.

19. The device according to claim 18, wherein the trans-
missive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the gate line and the second and fourth
sides overlap the data lines.

20. The device according to claim 18, wherein the trans-
missive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the data line and the second and fourth
sides overlap the gate lines.

21. The device according to claim 18, wherein the trans-
missive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the gate line and the second side overlaps
the data line.

22. The device according to claim 18, wherein the thin
film transistor includes a gate electrode connected to the gate
line, an active layer, a source electrode connected to the data
line and a drain electrode connected to the transparent
electrode.

23. The device according to claim 18, wherein the thick-
ness of the liquid crystal layer in the reflective portion versus
the transmissive portion has a ratio of about 1:2.

24. The device according to claim 18, wherein the thick-
ness of the color filter layer in the reflective portion versus
the transmissive portion has a ratio of about 1:2.

25. A method of fabricating a transflective liquid crystal
display device, comprising;

forming a gate line on an a first substrate;

forming a data line crossing the gate line to define a pixel
region including a reflective portion and a transmissive
portion, wherein a border region between the reflective
and transmissive portion overlaps one of the gate line
and the data line;

forming a thin film transistor connected to the gate line
and the data line;

forming a first passivation layer on the thin film transistor,
the first passivation layer including an inorganic mate-
rial;

forming a second passivation layer on the first passivation
layer, the second passivation layer having a opening
corresponding to the transmissive portion and includ-
ing an organic material;



US 2004/0201802 A1

forming a reflective layer corresponding to the reflective
portion on the second passivation layer;

forming a third passivation layer on the reflective layer;

forming a transparent electrode corresponding to the pixel
region on the third passivation layer;

forming a color filter layer on a second substrate;
forming a common electrode on the color filter layer;

attaching the first and second substrates such that the
common electrode faces the transparent electrode; and

forming a liquid crystal layer between the common elec-

trode and the transparent electrode.

26. The method according to claim 25, wherein the
transmissive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the gate line and the second and fourth
sides overlap the data line.

27. The method according to claim 25, wherein the
transmissive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the data line and the second and fourth
sides overlap the gate line.

28. The method according to claim 25, wherein the
transmissive portion has a rectangular shape including first,
second, third and fourth sides, wherein the first and third
sides are parallel to each other and the third and the second
and fourth sides are parallel to each other, and wherein the
first side overlaps the gate line and the second side overlaps
the data line.

29. The method according to claim 25, wherein the thin
film transistor includes a gate electrode connected to the gate
line, an active layer, a source electrode connected to the data
line and a drain electrode connected to the transparent
electrode.

30. The method according to claim 25, wherein the liquid
crystal layer has a thickness ratio of about 1:2 in the
reflective portion and the transmissive portion.
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31. A fabricating method of a transflective liquid crystal
display device, comprising;

forming a gate line on a first substrate;

forming a data line crossing the gate line to define a pixel
region including a reflective portion and a transmissive
portion, wherein a border region between the reflective
and transmissive portion overlaps one of the gate line
and the data line;

forming a thin film transistor connected to the gate line
and the data line;

forming a first passivation layer on the thin film transistor,
the first passivation layer having a opening correspond-
ing to the transmissive portion and including an organic
material;

forming a second passivation layer on the first passivation
layer;

forming a reflective layer corresponding to the reflective
portion on the second passivation layer;

forming a third passivation layer on the reflective layer;

forming a transparent electrode corresponding to the pixel
region on the third passivation layer;

forming a buffer layer corresponding to the reflective
portion on a second substrate;

forming a color filter layer on the buffer layer;
forming a common electrode on the color filter layer;

attaching the first and second substrates such that the
common electrode faces the transparent electrode; and

forming a liquid crystal layer between the common elec-

trode and the transparent electrode.

32. The method according to claim 31, wherein the liquid
crystal layer has a thickness ratio of about 1:2 in the
reflective portion and the transmissive portion.

33. The method according to claim 31, wherein the color
filter layer has a thickness ratio of about 1:2 in the reflective
portion and the transmissive portion.

* ok % k&



PRI E (R FIR)A(F)

RE(EFR)AGE)

HRTRIE (TR AGE)

(PRI A

RHAA

H 2T SR
HAEREELE

BEX)

—ME¥EXRBFERKE , F  F-ERNE-ER , BULENH
BRI RRIT; 58 — EARR R E L WRIRE B & SR L R R URE S
BREBIMEFBINEGEXE , HHEHBS BERABREERHH
SRR | FEEF B OE BN TERE B, S & a8 E =24
MEMBIFELERBAE LNHLER , SLEEANNTEH B NI
0,58{LE LN RSSO NN RS R FERER , FETREELFH
BEXEESE _ERHARA LAECRRERERE LN AHKBRL
HBMAER BN BEREE

BRRBEREEREHESE

US20040201802A1 NIF(nE)B

US10/747062 HiE A

HA KYOUNG SU
NAM MI SOOK
77 SEOK
JANGE

HA KYOUNG-SU
NAM MI3H
YTl

TR

HA KYOUNG-SU
NAM MU
%N

DAL EES

HA KYOUNG SU
NAM MI SOOK
CHOI SU SEOK
JANG SANG MIN

HA, KYOUNG-SU
NAM, MI-SOOK
CHOI, SU-SEOK
JANG, SANG-MIN

GO02F1/1337 G02F1/1335 G02F1/1343 G02F1/1368
GO02F1/1335 G02F1/1337 G02F1/1343 G02F1/1368
1020030022049 2003-04-08 KR

US7742133

Espacenet USPTO

2004-10-14

2003-12-30

snap



https://share-analytics.zhihuiya.com/view/09c54b6b-262a-4b93-8bf0-4112278dd1ff
https://worldwide.espacenet.com/patent/search/family/033128981/publication/US2004201802A1?q=US2004201802A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220040201802%22.PGNR.&OS=DN/20040201802&RS=DN/20040201802

