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7) ABSTRACT

Disclosed is a transflective liquid crystal display having a
high opening ratio and a single cell gap structure, which
includes first and second substrates arranged opposite each
other and respectively having reflective and transmissive
regions; an opposite direction reflector disposed on the first
substrate for reflecting introduced light to the transmissive
regions; a color filter formed on the first substrate; trans-
parent electrodes formed on the color filter; a lower polar-
ization plate attached on the first substrate; common elec-
trodes formed on the second substrate; an upper polarization
plate attached on the second substrate; and a liquid crystal
layer interposed between the first and second substrates,
wherein the liquid crystal layer corresponding to the reflec-
tive region includes a fixing retardation area in which
introduced light is always subjected to a constant phase
difference.
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TRANSFLECTIVE TYPE LIQUID CRYSTAL
DISPLAY

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a transflective type
liquid crystal display, and more particularly to a single gap
transflective type liquid crystal display having a high open-
ing ratio.

[0003]

[0004] Liquid crystal displays are classified into two types
of liquid crystal display, namely a transmissive type liquid
crystal display using a backlight as a light source and a
reflective type liquid crystal display using a natural light as
a light source. The transmissive type liquid crystal display
can brightly display images under dark circumstances
because of using the backlight as the light source, which has
a disadvantage in that the backlight causes high power
consumption of the transmissive type liquid crystal display.
Meanwhile, the reflective type liquid crystal display uses
natural light as the light source without using a backlight,
resulting in low power consumption of the reflective type
liquid crystal display. However, the reflective type liquid
crystal display has a disadvantage in that it is impossible to
use the reflective type liquid crystal display under dark
circumstances.

[0005] Accordingly, a transflective type liquid crystal dis-
play has been proposed which is to compensate for disad-
vantages of the transmissive and reflective type liquid crys-
tal displays. The transflective type liquid crystal display can
be used in both transmissive and reflective manners, result-
ing in a relatively low power consumption and use under
dark circumstance.

[0006] Such a transflective liquid crystal can be generally
manufactured by processes of fabricating a lower array
substrate (hereinafter, referred to as a lower substrate)
including a thin transistor, a reflective electrode, and a
transmissive electrode, fabricating an upper color filter sub-
strate (hereinafter, referred to as an upper substrate) includ-
ing a color filter and a common electrode, and forming a
liquid crystal layer between the lower and upper substrates
after attaching the two substrate to each other.

[0007] FIGS. 1 and 2 are views illustrating a transflective
liquid crystal display according to a conventional art. Here,
FIG. 1 is a sectional view showing the transflective liquid
crystal display having a single cell gap, and FIG. 2 is a
sectional view showing the transflective liquid crystal dis-
play having a dual cell gap.

[0008] Referring to FIGS. 1 and 2, the lower substrate 10
and the upper substrate 20 are disposed opposite each other.
A liquid crystal layer 28 including a plurality of liquid
crystal is interposed between the lower and upper substrates
10 and 20.

[0009] The lower substrate 10 includes a lower glass plate
11, a A/4 phase-compensation plate 12 disposed on a surface
of the lower glass plate 11, a reflective electrode 13 and a
transmissive electrode 14 formed on the A/4 phase-compen-
sation plate 12, and a lower polarizing plate 15 attached on
the other surface of the lower glass plate 11.

1. Field of the Invention

2. Description of the Prior Art
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[0010] The upper substrate 20 includes an upper glass
plate 21, a A/4 phase-compensation plate 22 disposed on a
surface of the upper glass plate 21, a color filter 23 including
a black matrix (not shown) and formed on the A/4 phase-
compensation plate 22, and an upper polarizing plate 24
attached on the other surface of the upper glass plate 21.

[0011] Inthe transflective liquid crystal display having the
single cell gap, as shown in FIG. 1, there is no step portion
between the reflective region in which the reflective elec-
trode 13 is placed and the transmissive region in which the
transmissive electrode 14 is located, resulting in the same
cell gap in the reflective region and the transmissive region.

[0012] On the other hand, in the transflective liquid crystal
display having the dual cell gap, as shown in FIG. 2, there
is a % cell gap between the reflective region in which the
reflective electrode 13 is placed and the transmissive region
in which the transmissive electrode 14 is located.

[0013] However, the conventional transflective liquid
crystal display has following disadvantages.

[0014] First, as the transflective liquid crystal display is
generally designed with reference to (based on) the reflec-
tive region, the reflective region has a phase retardation two
times greater than that in the transmissive region of the
transflective liquid crystal display having the single cell gap
shown in FIG. 1. Therefore, a transmittance of the trans-
missive region is 50% less than that of the reflective region
due to the phase difference between the transmissive and
reflective regions, resulting in a transmittance difference
between the regions.

[0015] In order to improve irregular transmittance
between the reflective region and the transmissive region,
the transflective type liquid crystal display must have a dual
cell gap shown in FIG. 2. In the transflective type liquid
crystal display having the dual cell gap, the cell gap of the
reflective region is equal to half of the cell gap of the
transmissive region. However, since a light path in the
reflective region is two times longer than that in the trans-
missive region, the phase retardation in the reflective region
is the same as that in the transmissive region, thereby
causing the reflective and the transmissive regions to have
an equal transmittance or similar transmittances.

[0016] The transflective liquid crystal display having the
dual cell gap has a step portion between the transmissive and
reflective regions, whereas the transflective liquid crystal
display having the single cell gap has no step portion. This
step portion makes a manufacture of the transflective liquid
crystal display difficult, thereby causing a decrement in
productivity of the transflective liquid crystal display.

[0017] Next, the conventional transflective liquid crystal
display has the black matrix widely formed on the upper
substrate in order to prevent leakage of light resulting form
a misalignment of the lower and upper substrates. Thus, this
causes the opening ratio to decrease.

[0018] In both of the transflective liquid crystal display
having the single cell gap and the transflective liquid crystal
display having the dual cell gap, further, light is transmitted
twice through the color filter in the reflective region, rather
than in the transmissive region, thereby causing a difference
in reappearance capability of colors between the reflective
region and the transmissive region.
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[0019] Furthermore, both of the transflective liquid crystal
display having the single cell gap and the transflective liquid
crystal display having the dual cell gap have at least two
phase compensating plates. The phase compensation plates
cause an increased cost of the transflective liquid crystal
displays.

[0020] In addition, the above-mentioned conventional
transflective liquid crystal display has an uneven reflection
electrode in order to increase reflexibility of the light intro-
duced into the reflective region from outside, e.g. to evenly
disperse the light reflected by the reflection electrode even
though the light is introduced from all directions into the
reflection electrode. However, since processes of forming
prominence and depression on the reflection electrode are
highly complicated, it is difficult to manufacture the uneven
reflection electrode.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention has been devel-
oped in order to solve the above-mentioned problems occur-
ring in the prior art, and a first object of the present invention
is to provide a transflective liquid crystal display which has
the same transmittance in both of a reflective region and a
transmissive region.

[0022] A second object of the present invention is to
provide a transflective liquid crystal display which can be
manufactured without the difficult processes typically
caused by a step portion between the reflective and trans-
missive regions.

[0023] A third object of the present invention is to provide
a transflective liquid crystal display which can prevent an
opening ratio from being reduced due to a black matrix.

[0024] A fourth object of the present invention is to
provide a transflective liquid crystal display which can
decrease manufacturing cost by excluding the use of a phase
compensation plate.

[0025] A fifth object of the present invention is to provide
a transflective liquid crystal display which has equal reap-
pearance capability of colors in the reflective and transmis-
sive regions thereof.

[0026] A sixth object of the present invention is to provide
a transflective liquid crystal display which can be manufac-
tured by excluding a process of forming an unevenness on
the reflective electrode thereof.

[0027] In order to accomplish these objects of the present
invention, there is provided a transflective liquid crystal
display, which comprises: first and second substrates
arranged to be opposite each other and respectively divided
into reflective and transmissive regions; an opposite direc-
tion reflector disposed in the reflective region on an inner
surface of the first substrate for reflecting introduced light to
the transmissive regions adjacent to both sides of the reflec-
tor; a color filter formed on the whole inner surface of the
first substrate including the opposite direction reflector;
transparent electrodes formed on a portion of the color filter
in the transmissive regions; a lower polarization plate
attached on an outer surface of the first substrate; common
electrodes formed in the transmissive regions on the inner
surface of the second substrate; an upper polarization plate
attached on the outer surface of the second substrate; and a
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liquid crystal layer interposed between the first and second
substrates, wherein the reflective region and the transmissive
region have a single cell gap, and the liquid crystal layer
corresponding to the reflective region includes a fixing
retardation area in which introduced light is always sub-
jected to a constant phase difference.

[0028] Here, the opposite direction reflector is formed in
a region between pixel regions having a thin film transistor
forming portion, which acts as a black matrix in order to
prevent light from leaking to a region other than the pixel
regions.

[0029] The opposite direction reflector has a shape
selected from a group of a conical shape having a constant
angle of inclination, a circular shape, and a trigonal pyramid
shape, so that an upper surface of the reflector reflects the
light introduced from outside in opposite directions.

[0030] The opposite direction reflector has a height equal
to half that of the color filter.

[0031] The common electrodes of the second substrate are
formed not in the reflective region but only in the transmis-
sive regions.

[0032] The lower polarization plate and the upper polar-
ization plate are disposed so that their transmissive axes
intersect with each other, and the liquid crystal layer is
arranged in a twist nematic mode in which liquid crystals are
twisted at an angle of 90 degrees.

[0033] The lower polarization plate and the upper polar-
ization plate are disposed so that their transmissive axes are
parallel with each other, and the liquid crystal layer is
arranged in a vertical align mode in which liquid crystals
stand vertically when electric voltage is not applied to the
liquid crystal layer.

[0034] The fixing retardation area is an area of the first and
second substrates in which electrodes for operating the
liquid crystals are not formed.

[0035] In order to accomplish the objects of the present
invention, there is provided a transflective liquid crystal
display, which comprises: first and second substrates
arranged to be opposite each other and respectively divided
into reflective and transmissive regions; an opposite direc-
tion reflector disposed in the reflective region on an inner
surface of the first substrate for reflecting introduced light to
the transmissive regions adjacent to both sides of the reflec-
tor; an organic resin film formed on a whole inner surface of
the first substrate including the opposite direction reflector;
transparent electrodes formed on a portion of the organic
resin film in the transmissive region; a lower polarization
plate attached on an outer surface of the first substrate; a
color filter formed in the transmissive regions on the inner
surface of the second substrate; common electrodes formed
on the color filter; an upper polarization plate attached on an
outer surface of the second substrate; and a liquid crystal
layer interposed between the first and second substrates,
wherein the reflective region and the transmissive region
have a single cell gap, and the liquid crystal layer corre-
sponding to the reflective region includes a non-phase
retardation area in which introduced light is not always
subjected to a constant phase difference.

[0036] The opposite direction reflector is formed in a
region between pixel regions having a thin film transistor
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forming portion, which acts as a black matrix in order to
prevent the light from leaking to a region other than the pixel
regions.

[0037] The opposite direction reflector has a shape
selected from a group of a conical shape having a constant
angle of inclination, a circular shape, and a trigonal pyramid
shape, so that an upper surface of the reflector reflects the
light introduced from outside in opposite directions.

[0038] The opposite direction reflector has a height equal
to half that of the color filter.

[0039] The color filter and the common electrodes of the
second substrate are formed not in the reflective region but
only in the transmissive regions.

[0040] The lower polarization plate and the upper polar-
ization plate are disposed so that their transmissive axes are
parallel with each other, and the liquid crystal layer is
arranged in a vertical align mode in which liquid crystals
stand vertically when an electric voltage is not applied to the
liquid crystal layer.

[0041] The lower polarization plate and the upper polar-
ization plate are disposed so that their transmissive axes
intersect with each other, and the liquid crystal layer is
arranged in a twist nematic mode in which liquid crystals are
twisted at an angle of 90 degrees.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] The above and other objects, features, and advan-
tages of the present invention will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

[0043] FIG.11is a sectional view showing a single cell gap
transflective liquid crystal display according to a conven-
tional art;

[0044] FIG. 2 is a sectional view showing a dual cell gap
transflective liquid crystal display according to a conven-
tional art;

[0045] FIG. 3 is a sectional view showing a transflective
liquid crystal display according to an embodiment of the
present invention;

[0046] FIGS. 4A and 4B are views illustrating a phase
change in the transflective liquid crystal display according to
the embodiment of the present invention;

[0047] FIGS. 5 and 6 are views illustrating an opposite
direction reflector of the transflective liquid crystal display
according to an embodiment of the present invention;,

[0048] FIG. 7 is a sectional view showing a transflective
liquid crystal display according to another embodiment of
the present invention; and

[0049] FIGS. 8A and 8B are views illustrating a phase
change in the transflective liquid crystal display according to
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0050] Hereinafter, preferred embodiments of the present
invention will be described with reference to the accompa-
nying drawings.
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[0051] First, technological principles of the present inven-
tion will be briefly described. The transflective liquid crystal
display according to the present invention employs a sing
cell gap structure. The transflective liquid crystal display
includes a lower substrate having a color filter attached
thereto, twist nematic type liquid crystal, and an opposite
direction reflector for reflecting introduced light to trans-
missive regions adjacent thereto and a reflective region
having a fixing retardation area in which a constant phase
retardation occurs.

[0052] In this case, since the transflective liquid crystal
display of the present invention employs the single cell gap
structure, it is possible to reduce a transmittance difference
between the reflective region and the transmissive region,
and to solve a difficulty in the manufacture of the transflec-
tive liquid crystal display, which is caused by the existence
of a step portion between the reflective region and the
transmissive region.

[0053] Further, since the transflective liquid crystal dis-
play of the present invention has a color filter attached on a
lower substrate, it is possible to minimize a difference in
reappearance capability of colors due to a different light
pathways between the reflective region and the transmissive
region.

[0054] In addition, since the transflective liquid crystal
display of the present invention has an opposite direction
reflector disposed between pixel regions, the efficient use of
space can highly increase and it is possible to prevent an
opening ratio from decreasing due to the black matrix by
omitting a formation of the black matrix.

[0055] Further, the transflective liquid crystal display of
the present invention excludes the use of a phase compen-
sation plate, so as to reduce the manufacturing cost thereof
which may otherwise increase due to the use of the phase
compensating plate.

[0056] In addition, since the transflective liquid crystal
display of the present invention includes the opposite direc-
tion reflector having surfaces reflecting light in opposite
directions, it is unnecessary to form prominence and depres-
sion on a surface of the reflection electrode. Thus, very
difficult processes can be omitted, so as to more easily carry
out the manufacturing process.

[0057] Specifically, FIG. 3 is a sectional view showing the
transflective liquid crystal display according to an embodi-
ment of the present invention. Heteinafter, the transflective
liquid crystal display will be described.

[0058] As shown in FIG. 3, the transflective liquid crystal
display of the present invention includes lower and upper
substrates 30 and 40 disposed to be located opposite each
other and having a reflective region and a transmissive
region which are both partitioned, and a liquid crystal layer
50 interposed between the substrates 30 and 40. In the
transflective liquid crystal display according to the present
invention, the transmissive region corresponds to a conven-
tional pixel region, while the reflective region corresponds
to a region, between pixel regions, which is covered with a
conventional black matrix. Further, the transflective liquid
crystal display of the present invention has a single cell gap
structure.

[0059] The lower substrate 30 includes a lower glass
substrate 31, an opposite direction reflector 32 formed in a
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reflective region on an inner surface of the lower glass
substrate 31, a color filter 33 formed on the inner surface of
the lower glass substrate 31 so as to cover the reflector 32,
a transparent electrode 34 formed of a transparent metal,
such as Indium-Tin-Oxide (ITO) in transmissive regions on
the color filter 33, and a lower polarization plate 35 attached
to an outer surface of the lower glass substrate 31.

[0060] Here, the opposite direction reflector 32 is formed
in a region between the pixel regions including a thin film
transistor forming portion and has an upper surface having
a shape which enables introduced light to be reflected
toward the pixel areas at both sides thereof (i.e. toward
transmissive regions), for example, a concave conical shape
maintaining a predetermined curvature. Since the opposite
direction reflector 32 has the upper surface which has a
concave conical shape maintaining the predetermined cur-
vature, the very difficult process of forming the prominences
and depressions need not be performed separately. Thus, the
present invention allows the manufacturing process to be
easily performed.

[0061] Further, the opposite direction reflector 32 are
disposed between the pixel regions including the thin film
transistor. Thus, the opposite direction reflector 32 plays a
role as the black matrix to prevent the light from leaking to
regions other than the pixel region. In the present invention,
therefore, the formation of the opposite direction reflector 32
excludes a formation of the black matrix. Thus, the present
invention can prevent a decrement in the opening ratio
which results from the black matrix, and the efficiency of the
space used can increase.

[0062] The color filter 33 includes red, green, and blue
filters corresponding to each pixel region, which is formed
on the inner surface of the lower glass substrate 31 in order
to cover the opposite direction reflector 32. As described
above, the color filter 33 has thickness 2d two times more
than a thickness d of the opposite direction reflector 32, in
order to minimize the difference of the reappearance of color
between the reflective region and the transmissive region.
Since the present invention has the color filter 33 formed on
the lower substrate 30, it is possible to solve the difference
of the reappearance of the color between the reflective
region and the transmissive region, compared with the
conventional transflective liquid crystal display having a
color filter formed on an upper substrate.

[0063] The transparent electrode 34 is formed not on the
opposite direction reflector 32 but in the transmissive region,
1.e. the pixel regions.

[0064] Next, the upper substrate 40 includes an upper
glass substrate 41, a common electrode 42 formed of the
transparent metal, such as Indium-Tin-Oxide (ITO), on an
inner surface of the upper glass substrate 41, and an upper
polarization plate 43 attached on the outer surface of the
upper glass substrate 41.

[0065] Here, the common electrodes 42 are formed in the
transmissive regions in which the transparent electrode 34 is
formed on the lower substrate 30, excluding for the reflec-
tive region in which the opposite direction reflector 32 is
formed.

[0066] The lower and upper polarization plates 35 and 43
are arranged so that their transmission axes extend in such
a way that their axes intersect with each other.
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[0067] The liquid crystal layer 50 includes liquid crystals
arranged in a twist nematic mode in which the liquid crystals
are twisted at ninety degrees when no electric voltage is
applied.

[0068] In the transflective liquid crystal display according
to an embodiment of the present invention, the lower and
upper substrate 30 and 40 have no electrodes for operating
the liquid crystals in the reflective region between the pixel
regions, in which the opposite direction reflector 32 is
disposed, so that the liquid crystals of the reflective region
can not be operated regardless of the application of electric
voltage to the liquid crystals. Thus, the reflective region is
referred to as a fixing retardation area A in which the light
is subjected to a constant phase difference. Therefore, the
transflective liquid crystal display of the present invention
includes the fixing retardation area, thereby compensating
for the phase difference between the reflective region and the
transmissive region without loss of the light, even though a
separate phase difference compensating film is not installed
in the transflective liquid crystal display. As a result, the
present invention can reduce the manufacturing cost of the
transflective liquid crystal display by eliminating the use of
the phase compensation film.

[0069] FIGS. 4A and 4B are views illustrating a phase
change in the transflective liquid crystal display according to
the embodiment of the present invention, in which FIG. 4A
is a view illustrates a phase change in a reflective region and
FIG. 4B is a view illustrating a phase change in transmissive
regions of the liquid crystal display.

[0070] Referring to FIG. 4A, in the reflective liquid crystal
display, since the liquid crystals 52 are twisted by an angle
of 90 degrees and arranged in both the reflective and
transmissive regions when the electric voltage is not applied
to the reflective liquid crystal display, the light which is
introduced in the reflective region through the upper polar-
ization plate 43 is subjected to the phase change at the angle
of 90 degrees by the liquid crystal 52. Then, the light is
reflected by the opposite direction reflector 32 to the trans-
missive region, while being subjected again to the phase
change at the angle of 90 degrees by the liquid crystal 52. On
the other hand, the reflective region comes to be the fixing
retardation area A because the electrodes for operating liquid
crystals are not provided to the upper and lower substrates,
when the electric voltage is applied to the liquid crystal
display. Further, the liquid crystals 52 in the reflective region
are kept in state of being twisted at an angle of 90 degrees,
but the liquid crystals 52 in the transmissive region stand
vertically. Thus, the light introduced into the reflective
region is subjected, by the liquid crystals 52, to the phase
change at an angle of 90 degrees and then reflected by the
opposite direction reflector 32 to the transmissive region
without the phase change.

[0071] Therefore, in the case of the reflective liquid crystal
display, when the electric voltage is not applied to the liquid
crystal display, the light introduced from outside is subjected
twice to the phase change and then transmitted in an initial
state. That is, the light becomes a linear polarized light
parallel with a transmissive axis of the upper polarization
plate 43 and is transmitted through the upper polarization
plate 43 out of the liquid crystal display, so as to enter a
white state. On the other hand, when the electric voltage is
applied to the liquid crystal display, as the light introduced
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from outside is subjected once to the phase change and
becomes a linear polarized light perpendicular to the trans-
missive axis of the upper polarization plate 43, the light is
not transmitted out of the liquid crystal display, so as to enter
a dark state.

[0072] Referring to FIG. 4B, in the transmissive liquid
crystal display, the light is subjected to the phase change in
only the transmissive region of the liquid crystal display in
the same principle as that in the reflective liquid crystal
display. In this case, no fixing retardation area exists.
Accordingly, when the electric voltage is not applied to the
liquid crystal display, the light is subjected once to the phase
change because the lower polarization plate 35 and the upper
polarization plate 43 are arranged so that their transmissive
axes intersect perpendicularly to each other. That is, the light
transmitted from the lower polarization plate 35 to the upper
polarization plate 43 becomes a linear polarized light which
is parallel to a transmissive axis of the upper polarization
plate 43 and is transmitted through the upper polarization
plate 43 out of the liquid crystal display, so as to realize a
white state. On the other hand, when the electric voltage is
applied to the liquid crystal display, the light is not subjected
to the phase change and is transmitted to the upper polar-
ization plate 43. The light which arrives at the upper
polarization plate 43 becomes the linear polarized light
perpendicular to the transmissive axis of the upper polar-
ization plate 43. Thus, the light cannot be transmitted
through the upper polarization plate 43 out of the liquid
crystal display, so as to realize a dark state.

[0073] In FIGS. 4A and 4B, arrows indicate directions of
the transmissive axes of the polarization plates and the
phases of the light, respectively.

[0074] FIGS. 5 and 6 are views illustrating an opposite
direction reflector of the transflective liquid crystal display
according to the embodiment of the present invention.

[0075] As shown in FIG. 5, the opposite direction reflector
32 of the present invention is disposed in a reflective region
between the pixel regions having thin film transistors respec-
tively, compared with the conventional liquid crystal dis-
play. The pixel regions which have no opposite direction
reflector 32 become transmissive regions which are covered
with a color filter 33.

[0076] Accordingly, the transflective liquid crystal display
of the present invention can improve the efliciency in use of
space. Specially, since the opposite direction reflector 32
plays a role as a black matrix, the present invention need not
form the black matrix in order to prevent leakage of the light
in regions other than the pixel regions, thereby basically
solving the reduction of the opening ratio.

[0077] As shown in FIG. 6, the opposite direction reflector
32 according to the present invention may have a semi-
circular shape, a triangular shape as well as a conical shape
with a constant angle of inclination in a sectional view. In
this case, the light introduced into the reflective region can
be reflected in all directions.

[0078] FIG. 7 is a sectional view showing a transflective
liquid crystal display according to another embodiment of
the present invention. Like reference numerals denote the
same elements as those in FIG. 3. The description of the
same elements as those in FIG. 3 will be omitted.

[0079] First, the transflective liquid crystal display accord-
ing to another embodiment of the present invention has a
single cell gap structure with a high efliciency of processes
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similar to the previous embodiment of the present invention.
Further, in the transflective liquid crystal display of this
embodiment, an opposite direction reflector 32 is disposed
in a region, i.e. in the reflective region between the pixel
regions respectively including a thin film transistor forming
portion, which reflects the light introduced from outside
toward the adjacent transmissive regions, like the opposite
direction reflector 32 of the previous embodiment.

[0080] Furthermore, the transflective liquid crystal display
of this embodiment includes a lower polarization plate 35
and an upper polarization plate 43 whose axes are parallel.
This differs from the previous embodiment. Further, the
transflective liquid crystal display of this embodiment has a
liquid crystal layer 50, in which liquid crystals stand verti-
cally when the electric voltage is not applied.

[0081] Specially, the transflective liquid crystal display of
this embodiment includes a color filter 44 attached on an
upper substrate 40, i.e. an inner surface of an upper glass
substrate 41, so as to realize colors. At this time, the color
filter 44 is selectively formed not in the reflective region but
in the transmissive region in order to minimize the difference
in the reappearance capability of the colors between the
reflective and transmissive regions.

[0082] In the transflective liquid crystal display, further,
since the liquid crystals stand vertically, the phase retarda-
tion area of the previous embodiment is transformed to a
non-phase retardation area.

[0083] In the transflective liquid crystal display, in addi-
tion, as the color filter 44 is attached on the upper substrate
40, an organic resin film further covers the inner surface of
the lower glass substrate 31 including the opposite direction
reflector 32. At this time, the organic resin film 36 has a
thickness of tow times more than that of the opposite
direction reflector 32, in order to minimize a phase differ-
ence between the reflective region and the transmissive
region, similarly to the color filter 44 of the previous
embodiment.

[0084] In the transflective liquid crystal display of this
embodiment, although the color filter 44 is attached on the
upper substrate 40, the opposite direction reflector 32 is
applied to the lower substrate 30 so as to reflect the light to
only the transmissive region. Accordingly, there is almost no
the difference in the reappearance capahility of colors
between the reflective and transmissive regions.

[0085] Description of the remaining structural elements of
the transflective liquid crystal display according to this
embodiment will be omitted. It is understood that the
functions and effects of the rest structural elements are the
same as those of the structural elements of the previous
embodiment.

[0086] FIGS. 8A and 8B are views illustrating a phase
change in the transflective liquid crystal display according to
another embodiment of the present invention, in which FIG.
8A shows the phase change in a reflective region, and FIG.
8B shows the phase change in transmissive regions.

[0087] In the transflective liquid crystal display of this
embodiment, to which a normal white vertical align mode is
applied, the entire structure and effects are the same as those
of the transflective liquid crystal display of FIG. 3. However,
the transflective liquid crystal display of this embodiment
includes the lower and upper polarization plates 35 and 43
of which the transmissive axes are parallel with each other,
and liquid crystals 52 arranged in a VA mode in that the
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liquid crystals 52 stand vertically when electric voltage is
applied to the liquid crystals 52. Further, a portion of a liquid
crystal layer functioning as the phase retardation area A is
changed as the non-phase retardation area B.

[0088] Referring to FIG. 8A, in the reflective region of the
transflective liquid crystal display, since the light introduced
from outside is transmitted through the upper polarization
plate 43 without the phase change caused by the liquid
crystals 52 in both the reflective and transmissive regions
even though the electric voltage is not applied to the liquid
crystal display, it is possible to realize a white state. On the
other hand, when the electric voltage is applied to the liquid
crystal display, the light introduced from outside is not
subjected to the phase change in the reflective region but is
rather subjected to the phase change of an angle of 90
degrees in the transmissive region, so that the light becomes
a linear polarized light perpendicular with the transmissive
axis of the upper polarization plate 43, and a dark state is
realized.

[0089] Referring to FIG. 8B, in only the transmissive
region, the light is subjected to the phase change in the same
principle as that relating to the reflective region. That is,
when electric voltage is not applied to the liquid crystal
display, the lower and upper polarization plates 35 and 43
have transmissive axes which are parallel with each other.
Further, since the light is not subjected to the phase change
caused by the liquid crystals 52, the light is transmitted
through the upper polarization plate 43 from the lower
polarization plate 35 out of the liquid crystal display. Thus,
it is possible to realize a white state. On the other hand, when
the electric voltage is applied to the liquid crystal displays
52, since the light is subjected to the phase change by the
angle of 90 degrees, the light arrived at the upper polariza-
tion plate 43 becomes a linear polarized light perpendicular
to the transmissive axis of the upper polarization plate 43.
Therefore, the light cannot be transmitted through the upper
polarization plate 43, thereby causing a dark state to be
realized.

[0090] As described above, the present invention adjusts
the transmissive axis of the upper and lower polarization
plates, the kind of the liquid crystal layer, and positions of
electrodes for operating the liquid crystals, so as to control
the phase of the light. This causes the transflective liquid
crystal display having a single cell gap structure to easily
have a high opening ratio.

[0091] In one embodiment of the present invention as
described above, meanwhile, the lower and upper polariza-
tion plates are arranged so that their transmissive axes are
intersected with each other. The liquid crystal layer is
applied to the transflective liquid crystal display according
to this embodiment, which includes the twist nematic type
liquid crystal twisted at angle of 90 degrees when the electric
voltage is not applied to the liquid crystal display. Specially,
the color filter is attached on the lower substrate. In another
embodiment of the present invention, the upper and lower
polarization plates and the liquid crystal layer are arranged
in the same manner as the previous embodiment. However,
the color filter is attached on the upper substrate. In this case,
the same effect as that of the previous embodiment can be
obtained. Of course, it is understood that the other structural
elements which were not specifically mentioned above are
equal to those of the previous embodiment of the present
invention.

[0092] In another embodiment of the present invention as
described above, in addition, the liquid crystal layer is
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applied to the liquid crystal display, which stands vertically
in a VA mode when the electric voltage is not applied to the
liquid crystal display. Specially, the color filter is attached on
the upper substrate. In the one embodiment of the present
invention, however, the upper and lower polarization plates
and the liquid crystal layer may be arranged in the same
manner as of other embodiments of the present invention,
while the color filter can be attached on the lower substrate.
In this case, the same effect as that of the other embodiments
can be obtained. Similarly, it is understood that the other
elements, other than the above mentioned structural ele-
ments, are equal to those of other embodiments of the
present invention.

[0093] As described above, the present invention employs
a single cell gap structure, thereby reducing the difference of
the transmittance between the reflective region and the
transmissive region of the transflective liquid crystal display
and removing a difficult process which can be caused by a
step portion. Further, the present invention has the color
filter attached on the lower substrate, so as to minimize the
difference in the reappearance capability of the colors
between the reflective region and the transmissive region. In
addition, the present invention omits a very difficult process
of forming a prominence and depression in order to improve
the reflecibility, resulting in better facilitation of the pro-
cesses of manufacturing the liquid crystal display. Accord-
ing to the present invention, further, the opposite direction
reflector is disposed between the pixel regions, so as to
exclude the formation of the black matrix. As a result, the
efficient use of space can be increased, and it is possible to
prevent a decrement in the opening ratio which occurs due
to the black matrix. Furthermore, the present invention can
excludes use of the phase compensation film by providing
the fixing retardation area in the liquid crystal display,
thereby reducing the manufacturing cost of the transflective
liquid crystal display.

[0094] While a preferred embodiment of the present
invention has been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

What is claimed is:
1. A transflective liquid crystal display comprising;

first and second substrates arranged to be opposite each
other and respectively divided into reflective and trans-
missive regions;

an opposite direction reflector disposed in the reflective
region on an inner surface of the first substrate for
reflecting introduced light to the transmissive regions
adjacent to both sides of the reflector;

a color filter formed on the whole inner surface of the first
substrate including the opposite direction reflector;

transparent electrodes formed on a portion of the color
filter in the transmissive regions;

a lower polarization plate attached on an outer surface of
the first substrate;

common electrodes formed in the transmissive regions on
the inner surface of the second substrate;

an upper polarization plate attached on the outer surface
of the second substrate; and
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a liquid crystal layer interposed between the first and
second substrates,

wherein the reflective region and the transmissive region
have a single cell gap, and the liquid crystal layer
corresponding to the reflective region includes a fixing
retardation area in which introduced light is always
subjected to a constant phase difference.

2. The transflective liquid crystal display as claimed in
claim 1, wherein the opposite direction reflector is formed in
a region between pixel regions having a thin film transistor
forming portion.

3. The transflective liquid crystal display as claimed in
claim 2, wherein the opposite direction reflector acts as a
black matrix in order to prevent light from leaking to a
region other than the pixel regions.

4. The transflective liquid crystal display as claimed in
claim 1, wherein the opposite direction reflector has a shape
in which an upper surface of the reflector reflects the light
introduced from outside in opposite directions.

5. The transflective liquid crystal display as claimed in
claim 4, wherein the upper surface of the opposite direction
reflector has one shape selected from a group of a conical
shape having a constant angle of inclination, a circular
shape. and a trigonal pyramid shape.

6. The transflective liquid crystal display as claimed in
claim 1, wherein the opposite direction reflector has a height
equal to half that of the color filter.

7. The transflective liquid crystal display as claimed in
claim 1, wherein the common electrodes of the second
substrate are formed not in the reflective region but only in
the transmissive regions.

8. The transflective liquid crystal display as claimed in
claim 1, wherein the lower polarization plate and the upper
polarization plate are disposed so that their transmissive
axes intersect with each other, and the liquid crystal layer is
arranged in a twist nematic mode in which liquid crystals are
twisted at an angle of 90 degrees when electric voltage is
applied to the liquid crystal layer.

9. The transflective liquid crystal display as claimed in
claim 1, wherein the lower polarization plate and the upper
polarization plate are disposed so that their transmissive
axes are parallel with each other, and the liquid crystal layer
is arranged in a vertical align mode in which liquid crystals
stand vertically when an electric voltage is not applied to the
liquid crystal layer.

10. The transflective liquid crystal display as claimed in
claim 1, wherein the fixing retardation area is an area of the
first and second substrates in which electrodes for operating
the liquid crystals are not formed.

11. A transflective liquid crystal display, comprising:

first and second substrates arranged to be opposite each
other and respectively divided into reflective and trans-
missive regions;

an opposite direction reflector disposed in the reflective
region on an inner surface of the first substrate for
reflecting introduced light to the transmissive regions
adjacent to both sides of the reflector;

an organic resin film formed on a whole inner surface of
the first substrate including the opposite direction
reflector;
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transparent electrodes formed on a portion of the organic
resin film in the transmissive region;

a lower polarization plate attached on an outer surface of
the first substrate;

a color filter formed in the transmissive regions on the
inner surface of the second substrate;

common electrodes formed on the color filter;

an upper polarization plate attached on an outer surface of
the second substrate; and

a liquid crystal layer interposed between the first and
second substrates,

wherein the reflective region and the transmissive region
have a single cell gap, and the liquid crystal layer
corresponding to the reflective region includes a non-
phase retardation area in which introduced light is not
always subjected to a constant phase difference.

12. The transflective liquid crystal display as claimed in
claim 11, wherein the opposite direction reflector is formed
in a region between pixel regions having a thin film tran-
sistor forming portion.

13. The transflective liquid crystal display as claimed in
claim 12, wherein the opposite direction reflector acts as a
black matrix in order to prevent the light from leaking to a
region other than the pixel regions.

14. The transflective liquid crystal display as claimed in
claim 11, wherein the opposite direction reflector has a shape
in which an upper surface of the reflector reflects the light
introduced from outside to opposite directions.

15. The transflective liquid crystal display as claimed in
claim 14, wherein the upper surface of the opposite direction
reflector has a shape selected from a group of a conical shape
having a constant angle of inclination, a circular shape, and
a trigonal pyramid shape.

16. The transflective liquid crystal display as claimed in
claim 11, wherein the opposite direction reflector has a
height equal to half that of the color filter.

17. The transflective liquid crystal display as claimed in
claim 11, wherein the color filter and the common electrodes
of the second substrate are formed not in the reflective
region but only in the transmissive regions.

18. The transflective liquid crystal display as claimed in
claim 11, wherein the lower polarization plate and the upper
polarization plate are disposed so that their transmissive
axes are parallel with each other, and the liquid crystal layer
is arranged in a vertical align mode in which liquid crystals
stand vertically when an electric voltage is not applied to the
liquid crystal layer.

19. The transflective liquid crystal display as claimed in
claim 11, wherein the lower polarization plate and the upper
polarization plate are disposed so that their transmissive
axes intersect with each other, and the liquid crystal layer is
arranged in a twist nematic mode in which liquid crystals are
twisted at an angle of 90 degrees when an electric voltage is
applied to the liquid crystal layer.

20. The transflective liquid crystal display as claimed in
claim 11, wherein the non-phase retardation area is an area
of the first and second substrates in which electrodes for
operating the liquid crystals are not formed.
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