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(57) ABSTRACT

A transflective liquid crystal display device includes a first
substrate, a second substrate, a liquid crystal layer, and a pixel
electrode. The first substrate has a thin film transistor and the
second substrate has a color filter and faces the first substrate.
The liquid crystal layer is disposed between the first and the
second substrates. The pixel electrode is disposed above the
first substrate and electrically connected to the thin film tran-
sistor. The transflective liquid crystal display device further
includes a pixel region. The pixel region is divided into a

(30) Foreign Application Priority Data transmit part and a reflective part, and the reflective part
includes a first region and a second region. The pixel elec-
Jun. 30,2006  (KR) oo P2006-061537 trode extends to the transmit part and only the second region
Apr. 25,2007 (KR) .ocevevvreereieiienennes P2007-040231 of the reflective part.
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FIG. 2
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FIG. 5
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FIG. 6
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TRANSFLECTIVE TYPE LIQUID CRYSTAL
DISPLAY DEVICE

PRIORITY CLAIM

[0001] The present patent document is a divisional of U.S.
patent application Ser. No. 11/823,810, filed Jun. 27, 2007,
which claims priority to Korean Application Nos. P2006-
61537 filed on Jun. 30, 2006 and P2007-40231 filed on Apr.
25,2007, which are hereby incorporated by reference by their
entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to a liquid crystal dis-

play (LCD) device, and more particularly, to an LCD device
of a single cell gap transmitting-reflective type.

[0004] 2. Description of the Related Art

[0005] LCD devices operate by using optical anisotropy
and polarization properties of a liquid crystal material. Liquid
crystal molecules have long and thin shapes and tend to align
in the same direction according to an electric field. A suitable
electric field controls the alignment direction of the liquid
crystal molecules. The optical anisotropy of the liquid crystal
material is changed and light propagating through the liquid
crystal material is polarized. Accordingly, an image is dis-
played.

[0006] LCD devices include a thin film transistor array
substrate with a thin film transistor and a pixel electrode; a
color filter array substrate with a color filter layer; and a liquid
crystal layer formed between the two substrates. Recently, an
active matrix (AM) type LCD device has become popular due
to high resolution and good picture quality. The AM type
LCD device includes the thin film transistor and the pixel
electrode arranged in a matrix configuration.

[0007] LCD devices do not emit the light. LCD devices use
an additional light source, for example, a backlight unit. The
amount of light viewed through LCD devices is about 7% of
a total amount of light generated from the backlight unit. A
high luminance LCD device may need a large amount of light,
which may increase power consumption of the backlight unit.
A heavy battery is required to power the backlight unit. The
operating time of the backlight unit may be limited in a
battery mode.

[0008] In bright surroundings, it may be difficult to recog-
nize images displayed on LCD devices. Accordingly, a trans-
mitting-reflective (referred to herein as “transflective”) type
LCD device is under development. The transflective type
LCD device also may be referred to as a transreflective type
LCD device. The transflective type LCD device may use both
ambient light and the light generated from the backlight. The
transflective type LCD device includes unit pixel regions, and
each of the unit pixels has a transmitting part and a reflective
part.

[0009] FIG. 1 illustrates a Vertical Assignment (VA) mode
transflective type LCD device of the related art. FIG. 1 is a
cross section view illustrating a related art VA mode trans-
flective type LCD device 5. As shown in FIG. 1, the LCD
device 5 includes a unit cell divided into a reflective part and
atransmitting part. A cell gap of the reflective part is different
from a cell gap of transmitting part, which is referred to as a
dual cell gap structure. The dual cell gap structure is designed
to provide a different birefringence to the reflective part and
the transmitting part.
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[0010] In FIG. 1, first and second substrates 10 and 30 are
opposite to each other, and a liquid crystal layer 50 is formed
between the first and second substrates 10 and 30. A backlight
unit emits the light below the first substrate 10. In addition,
alignment layers are formed on facing surfaces of the first and
second substrates 10 and 30. Liquid crystal molecules of the
liquid crystal layer 50 are aligned at a predetermined direc-
tion.

[0011] The first substrate 10 includes gate and data lines
crossing each other to define a pixel region; a thin film tran-
sistor formed adjacent to the crossing of the gate and data
lines; a passivation layer formed on the thin film transistor; a
reflective sheet 11 formed on the passivation layer of reflec-
tive part so as to reflect the ambient light (natural or artificial
light); an insulation layer 12 formed on an entire surface of
the passivation layer including the reflective sheet 11; and a
pixel electrode 13 of a transparent material formed on the
insulation layer 12 and connected with a drain electrode of the
thin film transistor. The pixel electrode 13 is provided with slit
patterns 13a to divide the unit pixel region into multi-do-
mains.

[0012] The second substrate 30 includes a black matrix
layer to prevent light leakage on other portions except the
pixel regions; an R/G/B color filter layer 32 to represent
colors in the respective pixel regions; a common electrode 34
formed on the R/G/B color filter layer 32; and an overcoat
layer 36 formed on the common electrode 34 of the reflective
part.

[0013] In the reflective part, the ambient light passes
through the liquid crystal layer 50 from the second substrate
30, and is then reflected on the reflective sheet 11, and again
passes through the liquid crystal layer 50. Accordingly, the
light passes through the liquid crystal layer 50 twice. For the
transmitting part, the light passes through the liquid crystal
layer once. In this case, the cell gap (g1) of the reflective part
is different from the cell gap (g2) of transmitting part. The
overcoat layer 36 creates two different cell gaps (g1) and (g2).
The different cell gaps (g1) and (g2) also results in different
phases of the light which passes the reflective part and the
transmitting part.

[0014] Optical properties of the transmitting and the reflec-
tive parts may become consistent by controlling the thickness
of the overcoat layer 36 formed on the common electrode 34
of'the reflective part. However, additional processes of depos-
iting and patterning the overcoat layer 36 to stay only on the
reflective part may be performed. The gap difference is also
generated between the transmitting part and the reflective part
due to the overcoat layer 36. The gap difference affects an
alignment layer deposited on the entire surface of the sub-
strate including the overcoat layer 36 and a rubbing process.
Rubbing defects may occur. Accordingly, there is a need for a
transflective type LCD device that substantially obviates
drawbacks of the related art.

SUMMARY

[0015] By way ofintroduction, in one embodiment, a trans-
flective liquid crystal display device includes a first substrate,
asecond substrate, aliquid crystal layer, and a pixel electrode.
The first substrate has a thin film transistor and the second
substrate has a color filter and faces the first substrate. The
liquid crystal layer is disposed between the first and the sec-
ond substrates. The pixel electrode is disposed above the first
substrate and electrically connected to the thin film transistor.
The transflective liquid crystal display device further includes
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a pixel region which has the thin film transistor, the liquid
crystal layer and the pixel electrode, the pixel region. The
pixel region is divided into a transmit part and a reflective
part, and the reflective part includes a first region and a second
region. The pixel electrode extends to the transmit part and
only the second region of the reflective part.

[0016] Inanother embodiment, a transflective liquid crystal
display device includes a pixel electrode and a pixel region
having a single cell gap. The pixel region includes a transmit
part and a reflective part. The transmit part delays a phase of
a light by A/2 and the reflective part delays the phase of the
light by A/4, where A is an optical phase retardation of liquid
crystal.

[0017] In further another embodiment of a transflective
display device, a pixel region includes a transmit part and a
reflective part having a single cell gap. The reflective part
includes a first region and a second region and delays a phase
of a light by A/4, where A is an optical phase retardation of
liquid crystal. The transmit part delays the phase of the light
by A/2. The transflective display device further includes a
pixel electrode which extends to the second region of the
reflective part and the transmit part. The transflective display
device further includes a common electrode facing the pixel
electrode.

[0018] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

[0019] TItistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0021] FIG. 1 is a cross section view illustrating a trans-
flective type LCD device of the related art;

[0022] FIG. 2is a plan view illustrating a transflective type
LCD device according to a first embodiment;

[0023] FIG. 3 is a cross section view along the line I-I' of
FIG. 2;

[0024] FIG. 4 is a schematic view illustrating capacitance
values for a unit pixel according to the first embodiment;
[0025] FIG. 5 is a graph illustrating optical properties of
transmitting and reflective parts according to the first embodi-
ment;

[0026] FIG. 61is a plan view illustrating a transflective type
LCD device according to a second embodiment;

[0027] FIG. 7is a plan view illustrating a transflective type
LCD device according to a third embodiment; and
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[0028] FIG. 8 is a cross section view along the line II-II' of
FIG.7.
DETAILED DESCRIPTION OF THE
EMBODIMENTS AND DRAWINGS
[0029] Reference will now be made in detail to the pre-

ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
Hereinafter, a transflective type LCD device is described with
reference to the accompanying drawings.

[0030] A transflective LCD device of the following
embodiments has a single cell gap. The dual cell gap structure
is not used to provide a different birefringence to a reflective
part and a transmit part. Instead, a pixel electrode is extended
to a portion of the reflective part and the transmit part. The
size of the portion of the reflective part where the pixel elec-
trode is extended has optical properties different from those
of'the rest of the reflective part having no pixel electrode. The
size of such portion may be selected such that overall optical
properties of the reflective part is substantially identical to
those of the transmit part and that the birefringence of liquid
crystal of the reflective part is different from that of the
transmit part. The transflective LCD device has a normally
black mode and properly operates with the single cell gap
structure.

First Embodiment

[0031] FIG. 2is a plan view illustrating a transflective type
LCD device 100 according to a first embodiment. FIG. 3 isa
cross section view along the line I-I' of FIG. 2. As shown in
FIGS. 2 and 3, the transflective type LCD 100 includes first
and second substrates 102 and 110 facing each other with a
predetermined spacing; and a liquid crystal layer 150 formed
between the first and second substrates 100 and 110. The first
substrate 102 corresponds to a thin film transistor array sub-
strate, and the second substrate 110 corresponds to a color
filter array substrate. Each pixel region is divided into a
reflective part and a transmitting part. Then, the reflective part
is divided into a first region (reflective part I) where no pixel
electrode is formed, and a second region (reflective part 1)
where the pixel electrode is formed. In FIG. 2, the second
region 136 is located in the center of the left upper area of the
pixel region. In other embodiments, the second region may be
located at a different area of the pixel region. A backlight unit,
although not shown, is positioned below the first substrate
100. In this embodiment, the LCD device 100 has a vertical
alignment (VA) mode; however, it is not limited thereto. As
long as the LCD device 100 has a normally black mode,
various other modes such as a TN mode, an ECB mode, an
OCB mode, etc. are possible.

[0032] As shown in FIG. 2, the first substrate 102 includes
a plurality of gate lines 111 arranged at a first direction; a
plurality of data lines 121 arranged at a second direction
perpendicular to the first direction to define a plurality of pixel
regions; and a plurality of common lines 115 arranged in
parallel to the gate lines 111 in the respective pixel regions.
[0033] A plurality ofthin film transistors is formed adjacent
to the respective crossing portions of the gate and data lines
111 and 121. A reflective sheet 114 is formed in the reflective
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part of each pixel region, and a pixel electrode 117 is formed
in the second region of the reflective part and the transmitting
part of each pixel region.

[0034] Atthistime, each of the thin film transistors includes
a gate electrode 1114 protruding from the gate line 111; a gate
insulation layer 112 covering the gate line 111 and the gate
electrode 111a; a semiconductor layer 113 formed on the gate
insulation layer 112 above the gate electrode 111a; and
source and drain electrodes 121a and 1216 formed at both
sides of the semiconductor layer 113. The source electrode
121a is connected to the data line 121.

[0035] A passivation layer 118 is formed on an entire sur-
face of the first substrate 102 including the thin film transistor.
The reflective sheet 114 is also formed on the passivation
layer of the reflective part. The reflective sheet 114 reflects the
external light. Then, an insulation layer 116 is formed on the
entire surface of first substrate including the reflective sheet
114.

[0036] A pixel electrode 117 is formed on the insulation
layer 116 of the first substrate 102 in the pixel region. A pixel
electrode 117 is electrically connected with the drain elec-
trode of the thin film transistor. The pixel electrode 117 is not
formed in the entire reflective part of the pixel region. Instead,
the pixel electrode 117 is formed in the transmitting part and
the second region (the reflective part II). Although the pixel
electrode is not formed in the first region (the reflective part I),
the thickness of the pixel electrode is very small and may not
affect the cell gap of the first region. By way of example only,
the thickness of the pixel electrode is about 500 A and the cell
gap of the first region ranges between 3 pm and 4.5 pm. In
other embodiment, various other dimensions are available for
the cell gap and the pixel electrode.

[0037] In FIGS. 2 and 3, the drain electrode 1215 of thin
film transistor is extended to the upper side of common line
115, and the drain electrode 1215 of the thin film transistor
and the pixel electrode 117 contact each other on the common
line 115 through a contact hole 1175. An extension 1154 is
extended from the common line 115 to the reflective part of
the pixel region. Then, a storage capacitor (Cst) is formed
between the extension 115a and the drain electrode 12156 of
the thin film transistor.

[0038] The second substrate 110 of the color filter array
substrate includes a black matrix layer 133 formed other than
on the pixel regions of the first substrate 102; an R/G/B color
filter layer 131, which represents various colors correspond-
ing to the pixel regions; and a common electrode 132 formed
on the R/G/B color filter layer 131. At least one of open
patterns 117a is formed in the pixel electrode 117 or the
common electrode 132. The open patterns 117a include, for
example, a slit or a hole which divides the unit pixel into
multi-domains. In FIG. 2, the open pattern 117a is formed in
the pixel electrode 117 and divides the unit pixel into four
domains. Ribs 134 may be additionally formed on the com-
mon electrode 132 or pixel electrode 117 in the center of each
of multi-domains, as shown in FIGS. 2 and 3.

[0039] In FIG. 3, the pixel region has a single cell gap
throughout the transmitting part and the reflective part. The
pixel electrode formed in the reflective part II and the trans-
mitting part may not affect the single cell gap structure,
because the thickness of the pixel electrode may be negligible
compared to the dimension of the cell gap. Light passes
through the transmitting part once, whereas the light passes
through the reflective part twice. The transmitting part and the
reflective part, having the single cell gap, should have a dif-
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ferent birefringence and an optical phase retardation A of
liquid crystal. For instance, the transmitting part has A/2, and
the reflective part has A/4.

[0040] The size of the first region (reflective part I) and the
size of the second regions (reflective part II) may be selected
such that the transflective LCD device 100 may properly
operate with the single cell gap. By controlling the size, upon
application of the same voltage to the reflective and transmit-
ting parts, the transmitting part and the reflective part have the
different birefringence. Specifically, the reflective part has a
birefringence (A neff: Effective birefringence) and a phase
difference which are different from those of the transmitting
part. After dividing the unit pixel region into the reflective and
transmitting parts, the size of the second region having the
pixel electrode 117 and the first region having no pixel elec-
trode 117 may be selected.

[0041] Upon application of the same voltage to the pixel
region, the first region (reflective part I) of the reflective part
has the low optical properties because no pixel electrode is
formed. On the other hand, the second region (reflective part
1) of the reflective part has the high optical properties
because the pixel electrode is formed. The average optical
properties of the first and second regions (reflective part I,
reflective part 1) of the reflective part may be designed to be
identical to those of the transmitting part. This may result in
overall uniform optical properties of the LCD device 100. The
gamma properties of the reflective part also may be substan-
tially the same as the gamma properties of the transmitting
part.

[0042] The size ofthe reflective and transmitting parts may
correspond to capacitance values of each part. As the size
becomes larger, the capacitance values may tend to increase.
The capacitance values also may be affected by the structure
of the reflective part. In particular, the absence of the pixel
electrode in the first region (reflective part I) may create a
different capacitance value, as will be described in detail
below.

[0043] The changed optical properties of the reflective part
relates to the location of the pixel electrode. The changed
optical properties are explained with capacitors formed in the
transmitting part and the reflective part as shown in FIG. 4.
FIG. 4 is a schematic view illustrating capacitance values for
a unit pixel according to the first embodiment. The transmit-
ting part is provided with a storage capacitor (Cst) formed
between the drain electrode 1215 and the common line 115;
and a liquid crystal capacitor (CIO formed between the pixel
electrode 117 and the common electrode 132.

[0044] The second region (reflective part II) is provided
with a liquid crystal capacitor (Clc_r2) formed between the
pixel electrode 117 and the common electrode 132 and a first
capacitor (Cpxl_re) is formed between the pixel electrode
117 and the reflective sheet 114. The first capacitor (CpxI1_re)
is a parasite capacitor and may have very small capacitance.
The first capacitor (Cpxl_re) does not affect the driving of the
liquid crystal. The first region (reflective part I) is provided
with a second capacitor (Clc_r1), a third capacitor (C13) and
a fourth capacitor (Cre-sd). The second capacitor (Clc_r1) is
formed between the reflective sheet 114 and the common
electrode 132, and the liquid crystal layer 150 is used as a
dielectric layer. The third capacitor (C13) is formed between
the reflective sheet 114 and the common electrode 132, and
theinsulation layer 116 is used as a dielectric layer. The fourth
capacitor (Cre-sd) is formed between the reflective sheet 114
and the drain electrode 1215.
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[0045] The third capacitor (C13) may affect the driving of
the liquid crystal layer because no pixel electrode is extended
to the first region (reflective part I). If the pixel electrode may
be extended to the first region (reflective part I), a capacitor
would have been formed between the pixel electrode and the
reflective sheet 114. Such capacitor would have been formed
and operated in the same manner as the first capacitor (Cpxl1_
re) as shown in FIG. 4. Unlike the third capacitor (C13), such
capacitor does not affect the driving of the liquid crystal. The
third capacitor operates based on an induced voltage applied
to the reflective sheet 114 and the common voltage Vcom.
The third capacitor (C13) may affect the voltage applied to
the first region (reflective part I). In particular, the third
capacitor (C13) may reduce the voltage applied to the first
region, which results in reducing the optical properties of the
first region. The first capacitor (Cpxl_re) may be added to the
third capacitor (C13) to affect the voltage applied to the first
region. Alternatively, the first capacitor (Cpxl_re) may be
ignored due to a small capacitance. The reduced optical prop-
erties of the first region (reflective part I) may compensate the
high optical properties of the second region (reflective part
II). Accordingly, the optical properties of the first region and
the second region may even out and the reflective part may
present the average optical properties, which may be substan-
tially the same as those of the transmitting part.

[0046] Voltage Vp(B) applied to the first region (reflective
part I) and the voltage Vp(A) applied to the transmitting part
and the second region (reflective part II) are expressed as
follows:

Vo(A) = v 1 (Equation 1)
P =Y ot Cle

Vp(B) = Vp(A —CCC h
PB) = Vp( )Clcfrl +Cec e

Cee = 1 (Equation 2)

1 1
e S
C13  Cpxl_re+ Cre_sd

Accordingly, the voltage Vp(B) applied to the first region of
the reflective part may be measured based on the capacitor
values.

[0047] The occupied space for the second region and the
occupied space for the first region are controlled such that the
transmitting part has the operation properties of And(eff)=n/2
(where And(efY) is an effective phase difference, and A is the
optical phase retardation of liquid crystal) and the reflective
part has the operation properties of And=A/4 as follows:

Rtotal={Rp(4)xthe size of the second region+Rp(B)x

the size of the first region of the reflective part}/2 (Equation 3)

Rtotal is the effective reflectance of the reflective part, Rp(A)
is the reflectance of the second region, and Rp(B) is the
reflectance of the first region. As noted above, the reflectance
ofthe reflective part may be represented by And(eff)=A/4 and
the transmittance of the transmitting part may be represented
by And(eff)=0/2.

[0048] As noted above, the size of the first and the second
regions may be related to the capacitors as shown in FIG. 4.
For instance, as the size of the first region increases, the
capacitance of the third capacitor (C13) may also increase,
which may further reduce the optical properties of the first
region. As the pixel electrode 117 is formed in the predeter-
mined portion of the reflective part instead of the entire reflec-
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tive part, the occupied space of the pixel electrode 117
decreases in the reflective part. The single cell gap ofthe LCD
device 100 may be designed by controlling the size of the
reflective part.

[0049] FIG.5is a graph illustrating the optical properties of
the transflective LCD device 100. When the same voltage
(e.g. 3V)is applied to the pixel electrode 117, the reflectance
the first region (reflective part I) is lower than that of the
transmitting part. The reflectance of the second region (re-
flective part II) having the pixel electrode is higher than
transmittance of the transmitting part. Accordingly, the aver-
age optical properties of the first and the second regions ofthe
reflective part may become identical to the optical properties
of the transmitting part. The transflective LCD device 100
may have the single cell gap and properly operate.

[0050] FIG. 6 is a plan view illustrating a VA mode trans-
flective type LCD device 200 according to a second embodi-
ment. The LCD device 200 has the different sizes of the
reflective and transmitting parts in the unit pixel region, com-
pared to the first embodiment described in conjunction with
FIGS. 2-5. In FIG. 2, the pixel electrode 117 is extended to
about half of the pixel region. In FIG. 6, the pixel electrode
117 is extended to more than half of the pixel region.

[0051] The unit pixel region is divided into the reflective
and transmitting parts. As shown in FIG. 6, the reflective part
occupies about a quarter of the unit pixel region, and the
transmitting part occupies three quarters of the unit pixel
region. The pixel electrode 117 is formed in the predeter-
mined portion of the reflective part. The reflective part is
divided into the first and second regions, and the pixel elec-
trode 117 is formed in the transmitting part and the second
region of the reflective part. The second region 136 of the
reflective part may be positioned in the center of a sub-pixel of
the pixel region.

[0052] The pixel region may include four sub-pixels which
represent red (R), green (G), blue (B) and white (W) colors.
When the reflective part occupies a quarter of the pixel region,
it may represent white color. Three quarters of the transmit-
ting part represent red, green and blue colors. The pixel region
shown in FIG. 6 is suitable for displaying R-G-B-W colors in
its sub-pixels.

[0053] The pixel electrode 117, common electrode 132, or
both includes the open pattern 1174, for example, the slit or
the hole to divide the unit pixel into multi-domains.

Third Embodiment

[0054] FIG. 7is a plan view illustrating a transflective type
LCD 300 device according to a third embodiment. FIG. 8 isa
cross section view along the line II-II' of FIG. 7. The trans-
flective type LCD 300 has the VA mode, but it is not limited
thereto and a normally black mode is available. In the third
embodiment, a unit pixel region is divided into at least two
regions, and the divided regions are rubbed in different direc-
tions, to thereby form multi-domains. In this embodiment, the
open patterns 117a may not be formed in the pixel electrode
117 or the common electrode 115. Alternatively, or addition-
ally, the rib 134 may not be formed on the pixel electrode 117
or the common electrode 115.

[0055] As shown in FIGS. 7 and 8, the VA mode transflec-
tive type LCD device 300 includes the first substrate 102 of
the thin film transistor array substrate, the second substrate of
a color filter array substrate, and the liquid crystal layer 150
interposed between the first and second substrates 102 and
110 facing each other. Each pixel region is divided into the
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transmitting part and the reflective part, and the reflective part
is divided into the first region (reflective part I) where no pixel
electrode is formed, and the second region (reflective part 1)
where the pixel electrode is formed. The reflective part is
formed in the portion including the thin film transistor, and
the transmitting part is formed in the other portions. In addi-
tion, a backlight unit may be provided below the first substrate
100.

[0056] In the third embodiment, the pixel electrode 117 is
formed not in the entire reflective part of pixel region but in
the transmitting part and the second region of the reflective
part which is adjacent to the transmitting part. The size of the
pixel electrode formed in the transmitting part of the pixel
region is larger than the size of the pixel electrode formed in
the reflective part of the pixel region.

[0057] Although not shown, an alignment layer is formed
on the first substrate 102, the second substrate 110, or both.
Each pixel region is divided into at least two regions, and the
alignment layer for the respective regions of each pixel is
rubbed at different directions, thereby forming the multi-
domains.

[0058] The size of the first region (reflective part I) having
no pixel electrode and the second region (reflective part II)
having the pixel electrode may be controlled based on the
voltage (Vp(B)) of reflective part. When the same voltage is
applied to the reflective and transmitting parts, it is possible to
realize the single cell gap transflective type LCD device 300
having the different birefringence ratios (A neft) in the reflec-
tive and transmitting parts. The single cell gap based on the
location of the pixel electrode has the capacitor structures
described in conjunction with FIG. 4 above.

[0059] As previously described in connection with the
embodiments, the transflective type LCD device has the
single cell gap structure. The transmitting and the reflective
parts have the same cell gap by controlling the birefringence
(A neft) of liquid crystal. The birefringence (A neff) of liquid
crystal may be controlled by changing the size of the first
region and the second region of the reflective part and by
extending the pixel electrode only to the second region. The
transflective type LCD device does not include the overcoat
layer for creating the dual cell gap. Additional manufacturing
process relating to the overcoat layer may not be needed and
the manufacturing process may be simplified. Thus, the opti-
cal properties of the transmitting and reflective parts become
consistent with each other through the simplified process.
Furthermore, without the overcoat layer, the reflective part
may obtain the operation properties of the phase difference of
And=M4. The defective alignment may be minimized
because the overcoat layer is not formed, and the single cell
gap is realized without step differences. Accordingly, a yield
may improve and the unit cost for the device may decrease.
[0060] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope of
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the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

We claim:

1. A transflective liquid crystal display device, comprising:

a pixel electrode;

a pixel region having a single cell gap and comprising a
transmit part and a reflective part, wherein the transmit
partdelays a phase of'alight by A/2 and the reflective part
delays the phase of the light by A/4, where A is an optical
phase retardation of liquid crystal.

2. The device of claim 1, wherein the reflective part com-
prises a first region and a second region wherein the pixel
electrode resides in the transmit part and the second region.

3. The device of claim 2, wherein the first region comprises
a coupling capacitor which changes a first reflectance of the
light reflected at the first region.

4. The device of claim 3, wherein the second region com-
prises a second reflectance of the light reflected at the second
region, the second reflectance is larger than the first reflec-
tance, and the coupling capacitor reduces the first reflectance
such that an average reflectance of the first reflectance and the
second reflectance corresponds to A/4.

5. The device of claim 2, wherein the first region includes
a first size and the second region includes a second size, and
the first size and the second size are determined such that the
reflective part delays the phase of the light by A/4.

6. A transflective display device having a normally black
mode, comprising:

a pixel region comprising:

a reflective part comprising a first region and a second
region and delaying a phase of a light by A/4, where A
is an optical phase retardation of liquid crystal; and

a transmit part delaying the phase of the light by A/2, the
transmit part and the reflective part having a single
cell gap;

a pixel electrode extending to the second region of the
reflective part and the transmit part; and

a common electrode facing the pixel electrode.

7. The device of claim 6, further comprising one or more
slits formed in the pixel electrode, the common electrode, or
both.

8. The device of claim 6, further comprising one or more
ribs formed in the pixel electrode, the common electrode, or
both.

9. The device of claim 6, wherein the reflective part occu-
pies a quarter of the pixel region and the transmit part occu-
pies a three quarters of the pixel region.

10. The device of claim 9, wherein the pixel region com-
prises four sub-pixels representative of red, green, blue and
white colors.
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