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LIQUID CRYSTAL DISPLAY DEVICE THAT
INCLUDES BOTH A TRANSMISSIVE
PORTION AND A REFLECTIVE PORTION

BACKGROUND

[0001] 1. Technical Field

[0002] The present invention relates to a liquid crystal dis-
play device and, more specifically, to a liquid crystal display
device that includes both a transmissive portion for perform-
ing transmissive display and a reflective portion for perform-
ing reflective display in one subpixel and includes two elec-
trodes for controlling alignment ofliquid crystal molecules in
one substrate.

[0003] 2. Related Art

[0004] One example of a liquid crystal panel with a wide
viewing angle is a liquid crystal panel of the fringe field
switching (FFS) or in-plane switching (IPS) type. In these
types, both a pixel electrode and a common electrode are
provided in an element substrate, and liquid crystal molecules
are rotated by control of an electric field occurring between
both electrodes, thereby controlling alignment of the liquid
crystal molecules.

[0005] Liquid crystal panels are broadly divided into the
following types: a transmissive type which uses a backlight
for displaying, a reflective type which uses reflection of out-
side light for displaying, and a transflective type which uses
both transmissive and reflective structures built in one sub-
pixel (see, for example, JP-A-2003-270627 and JP-A-2004-
198922).

[0006] Existing transflective display devices of the twisted
nematic (TN) type or electrically controlled birefringence
(ECB) type suffer from an insufficient contrast and a narrow
viewing angle. Transflective display devices of the vertical
alignment (VA) type can have a high contrast and a wide
viewing angle, but suffer from color changes in viewing from
an angle.

[0007] In contrast to these TN or ECB display devices,
transflective displays of the FFS or IPS type have excellent
viewing-angle characteristics and have significantly small
color changes in viewing from an angle, unlike VA transflec-
tive display devices. However, it is necessary to attach a
retardation layer in order to perform both transmissive dis-
play and reflective display. This results in a problem of low
contrast. In addition, the transflective FFS or IPS liquid crys-
tal display device is thicker than transmissive FFS or IPS
liquid crystal display devices.

SUMMARY

[0008] An advantage of some aspects of the invention is
that it provides excellent display in a liquid crystal display
device that includes both a transmissive portion for perform-
ing transmissive display and a reflective portion for perform-
ing reflective display in one subpixel and includes two elec-
trodes for controlling alignment ofliquid crystal molecules in
one substrate.

[0009] According to an aspect of the invention, a liquid
crystal display device includes, in sequence, a first substrate,
a liquid crystal layer, and a second substrate. The first sub-
strate, the liquid crystal layer, and the second substrate are
disposed in a subpixel having a transmissive portion for per-
forming transmissive display and a reflective portion for per-
forming reflective display. The first substrate includes a first
electrode and a second electrode. The second substrate
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includes a third electrode. The first electrode and the second
electrode are disposed in the transmissive portion and at least
the first electrode and the third electrode are disposed in the
reflective portion. Alignment of the liquid crystal layer is
controlled by an electric field occurring between the first
electrode and the second electrode in the transmissive portion
and by an electric field occurring between the first electrode
and the third electrode in the reflective portion.

[0010] In accordance with the above structure, the reflec-
tive portion can be controlled by the first electrode in the first
substrate and the third electrode in the second substrate.
Therefore, a transflective liquid crystal display device that
includes a transmissive portion of the FFS type with a wide
viewing angle can be realized. Since a retardation layer is not
arranged in the transmissive portion, a contrast decrease
caused by a retardation layer in the transmissive portion can
be reduced.

[0011] The liquid crystal display device may preferably
include a retardation layer incorporated in the reflective por-
tion.

[0012] The retardation layer may preferably be included in
the second substrate.

[0013] The retardation layer may preferably be a half-wave
plate.

[0014] The first electrode, an insulating layer, and the sec-
ond electrode may preferably be stacked in the first substrate
in this sequence. The second electrode may preferably have a
slit in an area facing the first electrode.

[0015] A cell gap in the reflective portion may preferably be
thinner than a cell gap in the transmissive portion.

[0016] The cell gap in the reflective portion may preferably
be thinner than the cell gap in the transmissive portion due to
the retardation layer.

[0017] The same electric potential may preferably be
applied to the second electrode and the third electrode.
[0018] With the above described structure, excellent dis-
play can be obtained in a liquid crystal display device that
includes both a transmissive portion and a reflective portionin
one subpixel and includes two electrodes for controlling
alignment of liquid crystal molecules in one substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Theinvention will be described with reference to the
accompanying drawings, wherein like numbers reference like
elements.

[0020] FIG.1isaschematic diagram for describing aliquid
crystal display device according to an embodiment of the
invention.

[0021] FIG. 2 is a schematic diagram for describing the
liquid crystal display device according to the embodiment of
the invention.

[0022] FIG.3isaschematic diagram for describing a liquid
crystal display device according to another embodiment of
the invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0023] Embodiments of the invention will be described
below with reference to the accompanying drawings.

[0024] FIGS.1 and 2 areschematic diagrams for describing
aliquid crystal display device 50 according to an embodiment
of the invention. The liquid crystal display device 50 includes
a liquid crystal panel 60, a driving circuit 70 for driving the
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liquid crystal panel 60, and a backlight unit (not shown)
arranged so as to face the liquid crystal panel 60. In FIGS. 1
to 3, one sub-pixel (also called a dot) in the liquid crystal
panel 60 in cross section is illustrated. In these drawings, for
the sake of brevity, hatching for some components is omitted.
[0025] The liquid crystal panel 60 includes a transmissive
section 60T for performing transmissive display and a reflec-
tive section 60R for performing reflective display in one
subpixel. Each of the transmissive section 60T and the reflec-
tive section 60R indicates not only a two-dimensional region
in plan view of a subpixel but also a three-dimensional region
in the liquid crystal panel 60 defined by projecting the two-
dimensional region in the direction of thickness of the liquid
crystal panel 60, i.e., in the direction of placement of sub-
strates 100 and 200, which will be described below.

[0026] In the present embodiment, a case in which the
liquid crystal panel 60 performs FFS transmissive display and
performs ECB reflective display is illustrated.

[0027] The liquid crystal panel 60 includes the element
substrate 100, the opposed substrate 200 opposed to the ele-
ment substrate 100, and liquid crystal (a liquid crystal layer)
300 disposed between the substrates 100 and 200. Liquid
crystal molecules in the liquid crystal 300 are schematically
illustrated in the drawings.

[0028] The element substrate 100 includes a light-transmit-
ting substrate 112. The element substrate 100 also includes,
inside the light-transmitting substrate 112, i.e., adjacent to the
liquid crystal 300 with respect to the light-transmitting sub-
strate 112, a circuit layer 114, a planarization layer 116, a
reflective film 118, a first electrode 120, an insulating film
122, a second electrode 124, and an alignment layer (not
shown).

[0029] Thelight-transmitting substrate 112 can include, for
example, a transparent glass plate.

[0030] The circuit layer 114 is a layer where various ele-
ments and a circuit for driving a subpixel are formed. The
circuit layer 114 can have, for example, a pixel thin film
transistor (TFT) and various leads. It is noted that, although
the details of the circuit are not described here, various cir-
cuits are applicable. The circuit layer 114 is disposed on the
light-transmitting substrate 112 across the transmissive sec-
tion 60T and the reflective section 60R.

[0031] The planarization layer 116 can be made of, for
example, insulating and light-transmitting resin and is dis-
posed on the circuit layer 114 and is adjacent to the liquid
crystal 300. The planarization layer 116 is disposed across the
transmissive section 60T and the reflective section 60R. A
surface of the planarization layer 116 adjacent to the opposed
substrate 200 is flat in the transmissive section 60T and has
asperities in the reflective section 60R. The asperities can be
formed by any method, for example, by forming the pla-
narization layer 116 from a photoresist material and pattern-
exposing and developing the photoresist material.

[0032] The reflective film 118 can be made of a material
that can reflect outside light (visible light) for reflective dis-
play, for example, aluminum. The reflective film 118 is dis-
posed in the reflective section 60R and arranged on the asperi-
ties of the planarization layer 116. The shape of a surface of
the reflective film 118 adjacent to the opposed substrate 200 is
similar to the shape of the asperities of the planarization layer
116.

[0033] The first electrode 120 can be made of a light-trans-
mitting conductive material, for example, indium tin oxide
(ITO). The first electrode 120 is disposed on the planarization
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layer 116 so as to cover the reflective film 118. The first
electrode 120 is disposed across the transmissive section 60T
and the reflective section 60R. That is, the first electrode 120
is a common electrode for both the transmissive section 60T
and the reflective section 60R. A surface of the first electrode
120 adjacent to the opposed substrate 200 is flat in the trans-
missive section 60T and has a shape similar to that of the
asperities of the reflective film 118 and the planarization layer
116 in the reflective section 60R.

[0034] When the reflective film 118 is conductive, the first
electrode 120 may coveronly apart ofthe entire surface of the
reflective film 118 as long as the first electrode 120 is con-
nected to the reflective film 118. In other words, the reflective
film 118 can function as a portion of the first electrode 120 in
the reflective section 60R.

[0035] InFIGS. 1 to 3, for the sake of clarity, a connection
between the first electrode 120 and the driving circuit 70 is
schematically illustrated. An electric potential can be applied
to the first electrode 120 via, for example, the pixel TFT in the
circuit layer 114.

[0036] Theinsulating film 122 can be made of, for example,
silicon oxide or silicon nitride. The insulating film 122 is
disposed on the flat surface of the first electrode 120 in the
transmissive section 60T. A surface of the insulating film 122
adjacent to the opposed substrate 200 is flat.

[0037] The second electrode 124 can be made of a light-
transmitting conductive material, for example, ITO. The sec-
ond electrode 124 is disposed on the insulating film 122 in the
transmissive section 60T. The second electrode 124 faces the
first electrode 120 with the insulating film 122 disposed ther-
ebetween. That is, the first electrode 120, the insulating film
122, and the second electrode 124 are stacked in this
sequence. Both the second electrodes 124 and the first elec-
trode 120 are provided in the element substrate 100, which
means that both electrodes are situated at the same side with
respectto the liquid crystal 300. The second electrode 124 has
a slit 126 at a portion that faces the first electrode 120. In the
present embodiment, a case in which the slit 126 extends in a
substantially vertical direction in the drawings is illustrated.
An electric field ET resulting from a potential difference
between the first electrode 120 and the second electrode 124
occurs through the slit 126 and the insulating film 122 (see
FIG. 2). The electric field ET controls the alignment state of
the liquid crystal molecules in the liquid crystal 300 in the
transmissive section 60T.

[0038] InFIGS. 1 to 3, for the sake of clarity, a connection
between the second electrode 124 and the driving circuit 70 is
schematically illustrated. An electric potential can be applied
to the second electrode 124 via, for example, the leads in the
circuit layer 114.

[0039] The alignment layer (not shown)is arranged so as to
cover the second electrode 124, the insulating film 122, and
the first electrode 120 and be in contact with the liquid crystal
300.

[0040] The opposed substrate 200 includes a light-trans-
mitting substrate 212. The opposed substrate 200 also
includes, inside the light-transmitting substrate 212, i.e.,
adjacent to the liquid crystal 300 with respect to the light-
transmitting substrate 212, a color filter 214, a retardation
film 216, a third electrode 218, and an alignment layer (not
shown).

[0041] Thelight-transmitting substrate 212 can include, for
example, a transparent glass plate.
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[0042] The color filter 214 can be made of, for example,
colored resin and is disposed across the transmissive section
60T and the reflective section 60R on the light-transmitting
substrate 212. The color filter 214 colors light incident from
the backlight adjacent to the element substrate 100 and light
incident from the outside adjacent to the opposed substrate
200, thus causing a subpixel to light with a predetermined
color. The color of the color filter 214 s set in accordance with
a display color (a single color) of each subpixel. One unit
constituted of adjacent subpixels of a plurality of colors is
called a pixel.

[0043] In the present embodiment, a case in which the
retardation film 216 corresponds to a half-wave plate is
described. In this case, the direction of polarization of linearly
polarized light can be rotated approximately 45° clockwise
(or counterclockwise) by the retardation film 216. The retar-
dation film 216 is more adjacent to the liquid crystal 300 than
the color filter 214 and is disposed on the color filter 214 in the
reflective section 60R. In this case, the retardation film 216 is
incorporated in the liquid crystal panel 60. The term “incor-
porated” used herein indicates a state of being arranged
between the light-transmitting substrates 112 and 212. For
example, the pixel TFT is regarded as being incorporated in
the liquid crystal panel 60.

[0044] The retardation film 216 can be formed by use of
ultraviolet curable liquid crystal, which is liquid crystal cur-
able by ultraviolet rays. More specifically, the retardation film
216 can be formed by forming an alignment layer (not shown)
on the color filter 214, applying UV-curable liquid crystal in
a liquid state to the alignment layer, and curing the UV-
curable liquid crystal with ultraviolet radiation. In this case,
the retardation film 216 includes the UV-curable liquid crys-
tal, or, in addition thereto, the alignment layer. This alignment
layer controls alignment of the UV-curable liquid crystal
molecules, not alignment of the liquid crystal molecules in
the liquid crystal 300. Various alignment layers can be used as
the alignment layer for the UV-curable liquid crystal. For
example, an optical alignment layer that carries out a function
of aligning liquid crystal molecules in response to light irra-
diation is applicable. The use of such an optical alignment
layer obviates the necessity of rubbing. The UV-curable lig-
uid crystal functions as a retardation film by being UV-cured
(cured by UV radiation). The phase difference is adjustable
by changing the thickness of the UV-curable liquid crystal.
[0045] The third electrode 218 can be made of a light-
transmitting conductive material, for example, ITO. The third
electrode 218 is more adjacent to the liquid crystal 300 than
the retardation film 216 and is disposed on the retardation film
216 in the reflective section 60R. The third electrode 218
faces the first electrode 120 with the liquid crystal 300 dis-
posed therebetween. That is, the third electrode 218 and the
first electrode 120 are disposed on opposite sides of the liquid
crystal 300. An occurring electric field ER resulting from a
potential difference between the third electrode 218 and the
first electrode 120 controls the alignment state of the liquid
crystal molecules in the liquid crystal 300 in the reflective
section 60R (see FIG. 2).

[0046] The same potential as that applied to the second
electrode 124 can be applied to the third electrode 218. In
FIGS. 1 to 3, a case in which the leads branch off from the
driving circuit 70 in directions that reach the third electrode
218 and second electrode 124 is schematically illustrated. As
an alternative to this case, a structure may be used in which a
branch point is present in the liquid crystal panel 60 and the
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same potential can be applied to both the second electrode
124 and the third electrode 218. Alternatively, the third elec-
trode 218 and the second electrode 124 may be provided with
respective leads from the driving circuit 70, and the same
potential may be output thereto from the driving circuit 70.
[0047] The alignment layer (not shown) is arranged so as to
cover the third electrode 218, the retardation film 216, and the
color filter 214 and be in contact with the liquid crystal 300.
[0048] The liquid crystal panel 60 further includes polariz-
ers 128 and 220. The polarizer 128 is disposed outside the
element substrate 100, that is, on a side opposite to the liquid
crystal 300 with respect to the light-transmitting substrate
112. The polarizer 220 is disposed outside the opposed sub-
strate 200, that is, on a side opposite to the liquid crystal 300
with respect to the light-transmitting substrate 212.

[0049] The driving circuit 70 is connected to the first elec-
trode 120, the second electrode 124, and the third electrode
218 and includes various elements for generating a potential
to be applied thereto and transmitting the potential. These
various elements can be attached externally, incorporated, or
implemented and can include a pixel TFT in the circuit layer
114. The driving circuit 70 generates the potential to be
applied and applies the generated potential to each of the first
electrode 120, the second electrode 124, and the third elec-
trode 218 with a predetermined timing.

[0050] An example operation of the liquid crystal display
device 50 will now be described with reference to FIGS. 1 and
2. Here, as previously above, a case in which FFS transmis-
sive display and ECB reflective display are performed is
illustrated. For the liquid crystal 300, dielectric anisotropy s,
for example, positive, and anisotropy of refractive index (also
called birefringence) An is, for example, 0.1.

[0051] The liquid crystal panel 60 is structured such that,
when the potential difference between the first electrode 120
and the second electrode 124 is an OFF voltage, the transmis-
sive display is in dark display, at which luminance is lowest,
and, when the potential difference between the first electrode
120 and the third electrode 218 is an OFF voltage, the reflec-
tive display is in dark display (see FIG. 1). The luminance in
the transmissive display corresponds to transmittance, and
the luminarnce in the reflective display corresponds to reflec-
tance. The dark display is also called a dark state and black
display. A state in which the luminance is highest is referred
to as bright display. The bright display is also called a bright
state and white display. The OFF voltage is a voltage that
realizes the dark display or bright display and produces
almost none of the electric fields ET and ER. In contrast to
this, a voltage that realizes the dark display or bright display
and produces the electric fields ET and ER larger than when
the OFF voltage is applied is referred to as an ON voltage.
[0052] Therefore, in the present embodiment, both the
transmissive section 60T and the reflective section 60R oper-
ate in the normally black mode, and the pixels as a whole also
operates in the normally black mode. This structure is prac-
ticable by adjustment of a material of the liquid crystal 300, an
alignment state of the liquid crystal molecules in the liquid
crystal 300 during application of the OFF voltage (a so-called
initial alignment state}, the direction of rubbing of the align-
ment layer, and characteristics and arrangement of the polar-
izers 128 and 220 and the retardation film 216.

[0053] Since the same potential is applied to the second
electrode 124 and the third electrode 218 in the liquid crystal
display device 50, the transmissive section 60T and the reflec-
tive section 60R become the dark display at the same time in
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response to application of the OFF voltage. That is, the entire
pixels become the dark display. The transmissive section 60T
and the reflective section 60R can become the bright display
atthe same time in response to application of the ON voltage,
and, at this time, the entire pixels become the bright display
(see FIG. 2).

[0054] A more specific example operation will be
described below.

[0055] For example, the liquid crystal molecules in the
liquid crystal 300 are initially aligned (that is, are aligned in a
substantially vertical direction in the drawings) such that the
major axis of the liquid crystal molecules is substantially
parallel to the surface of each of the first electrode 120, the
second electrode 124, and the third electrode 218 and is
substantially parallel to a direction in which the slit 126
extends during application of the OFF voltage in the trans-
missive section 60T and the reflective section 60R. The rub-
bing direction in the transmissive section 60T and that in the
reflective section 60R are set at the same direction. The polar-
izer 128 is arranged such that its polarization axis is substan-
tially perpendicular to the major axis of the liquid crystal
molecules in the initial alignment state. The polarizer 220 is
arranged such that its polarization axis is substantially per-
pendicular to the polarization axis of the polarizer 128 (so-
called perpendicular arrangement).

[0056] In this case, for the transmissive display, light from
the backlight adjacent to the element substrate 100 enters the
polarizer 128 and then linearly polarized light that is substan-
tially perpendicular to the major axis of the liquid crystal
molecules exits from the polarizer 128. From the relationship
between the polarization direction of the linearly polarized
light and the alignment direction of the liquid crystal mol-
ecules, birefringence ofthe liquid crystal 300 have little effect
on the linearly polarized light, the linearly polarized light
reaches the polarizer 220 while maintaining its polarized
state. Because the polarization direction of the linearly polar-
ized light is substantially perpendicular to the polarization
axis of the polarizer 220, the linearly polarized light cannot
pass through the polarizer 220. As a result, the transmissive
display is in dark display.

[0057] For the reflective display, light from the outside
adjacent to the opposed substrate 200 enters the polarizer 220
and then linearly polarized light that is substantially parallel
to the major axis of the liquid crystal molecules exits from the
polarizer 220. The polarization direction is rotated approxi-
mately 45° by the previously described operation of the retar-
dation film 216, and the linearly polarized light enters the
liquid crystal 300 in this polarized state. The liquid crystal
300 in the reflective section 60R has been adjusted so as to
function similarly to a quarter-wave plate using their birefrin-
gence. In this case, the linearly polarized light is transformed
to clockwise (or counterclockwise) substantially circularly
polarized light. The substantially circularly polarized light
transformed by the liquid crystal 300 after having been exter-
nally input is reflected by the reflective film 118, passes
through the liquid crystal 300, and is transformed to linearly
polarized light whose polarization is rotated approximately
90° with respect to linearly polarized light entering the liquid
crystal 300 from the retardation film 216. Then, the light is
transformed by the retardation film 216 to light whose polar-
ization direction is rotated approximately —-45° and reaches
the polarizer 220. Because the polarization direction of the
linearly polarized light that has returned the polarizer 220 is
substantially perpendicular to the polarization axis of the
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polarizer 220, the linearly polarized light cannot pass through
the polarizer 220. As a result, the reflective display is in dark
display.

[0058] When the voltage is changed from the OFF to ON
voltage, both the transmissive display and the reflective dis-
play leave the dark display (see FIG. 2). The luminance in
each of the transmissive display and the reflective display
increases with an increase in the magnitude of an applied
voltage.

[0059] Inthetransmissive section 607, in response to appli-
cation of the ON voltage, liquid crystal molecules near the
element substrate 100 are aligned in a direction that is sub-
stantially parallel to the surface of each of the first electrode
120 and the second electrode 124 and substantially perpen-
dicular to a directionin which the slit 126 extends. In contrast,
liquid crystal molecules near the opposed substrate 200
remain in the initial alignment state. Therefore, the liquid
crystal molecules in the transmissive section 60T are aligned
as a whole so as to be twisted approximately 90° around the
normal of each of the second electrode 124 and the first
electrode 120. In this case, the polarization direction of light
linearly polarized by the polarizer 128 after having been input
from the backlight is substantially parallel to the major axis of
the liquid crystal molecules near the element substrate 100,
and the linearly polarized light is optically rotated in accor-
dance with the twisted alignment direction of the liquid crys-
tal molecules. Therefore, the linearly polarized light is sub-
stantially parallel to the major axis of the liquid crystal
molecules near the opposed substrate 200 when reaching the
polarizer 220. Because the polarization direction of this lin-
early polarized light is substantially parallel to the polariza-
tion axis of the polarizer 220, the transmissive display is in
bright display.

[0060] Inthe reflective section 60R, in response to applica-
tion of the ON voltage, the liquid crystal molecules are
aligned in a direction that is substantially perpendicular to the
surface of each of the first electrode 120 and the third elec-
trode 218. Light incident from the outside adjacent to the
opposed substrate 200 follows the same similar path (optical
path) as in the dark display and then returns to the polarizer
220, and, because of the alignment state described above,
birefringence of the liquid crystal 300 have little effect
thereon. Therefore, the externally input light thathas returned
to the polarizer 220 is linearly polarized light that is substan-
tially parallel to the polarization axis of the polarizer 220 as a
result of being subjected to the rotation operation of the
retardation film 216 twice, i.e., going and returning, in total.
Therefore, the linearly polarized light passes through the
polarizer 220. As a result, the reflective display is in bright
display.

[0061] Inthe foregoing, how the dark display and the bright
display are performed is described. The luminance level
between the dark display and the bright display, so-called
halftones, can be controlled by control of the magnitude of the
applied voltage.

[0062] According to the above described structure, since
the transmissive section 60T is of the FFS type and the reflec-
tive section 60R is of the ECB type, excellent display can be
obtained in both the reflective display and the transmissive
display. With a structure in which a retardation layer is dis-
posed within a reflective portion, it is not necessary to attach
another retardation film to the outer surface. Therefore, a
liquid crystal panel of this type can be thinner than a trans-
flective liquid crystal panel of other types. The retardation
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film 216 also serves as a layer for reducing the cell gap in the
reflective section 60R smaller than that in the transmissive
section 60T. This can reduce manufacturing steps.

[0063] Since the reflective section 60R of the ECB type,
which has higher reflectance than that in the FFS type, the
reflective display can exhibit higher luminance, compared
with when both the transmissive section 60T and the reflec-
tive section 60R are of the FFS type.

[0064] Since the reflective section 60R is not of the FFS
type, even when the planarization layer 116 has asperities, it
is not necessary to form the second electrode 124 having the
slit 126 on these asperities. Therefore, there are no patterning
defects caused by a slit on the asperities. Therefore, excellent
reflective display can be obtained. In the transmissive display,
the FFS type offers a wide viewing angle and a high contrast.
[0065] Intypical FFS display devices, an ITO film is often
provided to the outer surface of an opposed substrate in order
to shield an external electric field. However, according to the
above described structure, it is not necessary to have an exter-
nal shielding structure. This is because the third electrode 218
of the opposed substrate 200 carries out the shielding func-
tion. Even when not all areas of the opposed substrate 200 are
covered by the third electrode 218, the third electrode 218 can
perform the shielding function.

[0066] Since the retardation film 216 is not provided to the
transmissive section 60T, unlike when the retardation film
216 is externally attached without making a distinction
between the transmissive section 60T and the reflective sec-
tion 60R, the FFS transmissive display ensures a wide view-
ing angle and high contrast.

[0067] The presence of the retardation film 216 reduces the
cell gap in the reflective section 60R smaller than that in the
transmissive section 60T (so-called multi-gap construction).
For example, the cell gap in the transmissive section 60T is
approximately 3.0 pm, and that in the reflective section 60R is
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approximately 1.4 um. As a result, the cell gap in each of the
transmissive section 60T and the reflective section 60R can be
adjusted without additional top coating layer. For example,
the cell gap in the reflective section 60R can be adjusted to a
value suitable for the ECB type.

[0068] In the foregoing, the transmissive display is of the
FFS type. However, the transmissive display may be of the
IPS type. In the case of the IPS type, as illustrated in FIG. 3,
the first electrode 120 and the second electrode 124 are dis-
posed on the planarization layer 116, i.e., on the same layer.
FIG. 3 illustrates a state in which the entire pixels arein bright
display.

[0069] The normally white mode can also be realized by
arranging the polarizers 128 and 220 such that their respective
polarization axes are substantially parallel to each other.

1-8. (canceled)

9. A liquid crystal display device comprising:

a first substrate;

a liquid crystal layer; and

a second substrate,

wherein the first substrate, the liquid crystal layer, and the

second substrate are disposed in a subpixel having a
transmissive portion for performing transmissive dis-
play and a reflective portion for performing reflective
display,

wherein the transmissive portion is of different type from

the reflective portion.

10. The liquid crystal display device of claim 9, wherein
the transmissive portion is of the FFS type and the reflective
portion is of the ECB type.

11. The liquid crystal display device of claim 9, wherein
the transmissive portion is of the IPS type and the reflective
portion is of the ECB type.
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