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(57) ABSTRACT

An object of the invention is to provide a pixel electrode and
a liquid crystal display device using it, which can reduce
improper reflected light. A pixel electrode 1 for applying a
voltage for each pixel. This pixel electrode comprises: a
reflective area portion 1 reflecting a light ray from a display
screen side in such a manner that the light ray is along a
predetermined bidirectional optical path within a pixel; a
transmissive area portion 1t transmitting a light ray from a
rear side to the display screen side in such a manner that the
light ray is along a predetermined unidirectional optical path
within the pixel; and a transition area portion 1TR being
formed between the reflective area portion 17 and the
transmissive area portion 1¢ and including a portion 4c¢ in
which the reflective area portion 17 and the transmissive area
portion 1¢ are coupled. The transition area portion 1TR is
extended with an at least partly rounded shape on a plan
view.
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PIXEL ELECTRODE HAVING REFLECTIVE AND
TRANSMISSIVE AREAS AND LIQUID CRYSTAL
DISPLAY DEVICE USING THE SAME

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to a pixel electrode
having reflective and transmissive areas. The present inven-
tion also relates to a pixel electrode used in a transflective
liquid crystal display device, and more particularly, to a
pixel electrode suitable for an active-matrix transflective
liquid crystal display device.

[0003] Furthermore, the present invention relates to a
liquid crystal display device using the pixel electrode.

[0004] 2. Description of Related Art

[0005] So-called transflective liquid crystal display
devices have been put into full-scale practical use. In such
a device, an external light ray incident from a front side is
subjected to optical modulation according to an image to be
displayed and is reflected to be led to the front side, while
an incident light ray originated in the backlight system from
a rear side is similarly subjected to optical modulation
according to an image to be displayed and is transmitted to
be led to the same front side. This type of liquid crystal
display device provides effective image display because of
external light or ambient light (reflective mode) when the
use environment is brighter and of emitted light (transmis-
sive mode) from the back light system when the use envi-
ronment is dark.

[0006] Such a type of liquid crystal display device is
disclosed in M. Kubo, et al. “Development of Advanced
TFT with Good Legibility under Any Intensity of Ambient
Light”, IDW’99, Proceedings of The Sixth International
Display Workshops, AMD?3-4, page 183-186, Dec. 1, 1999,
sponsored by ITE and SID" as a reference of the prior art.
In this device, each pixel electrode is divided into a reflec-
tive area and a transmissive area. The reflective area is
apportioned a reflective electrode portion of aluminium
covering an acrylic resin with an uneven surface, and the
transmissive area is apportioned a transmissive electrode
portion of ITO (Indium Tin Oxide) with a flat surface. The
transmissive area is provided at the center of a rectangular
pixel area and has a shape of rectangle substantially similar
to the shape of the pixel area, whereas the reflective area is
a part in the pixel area other than the rectangular transmis-
sive area and has a shape of surrounding the transmissive
area. Such pixel configuration etc. have aimed to improve
legibility.

1. Field of the Invention

SUMMARY OF THE INVENTION

[0007] The inventors have found out that such a conven-
tional liquid crystal display device has a large transition area
between the reflective and transmissive areas in a pixel
electrode, the transition area exhibits the behaviour of light
different from that in the originally intended reflective area,
and thereby improper reflected light is caused in a reflection
mode. The improper reflected light is undesirable for faithful
display of pixel information to be displayed within a pixel,
and may impede the improvement of image quality in the
entire display screen. For example, it may have disadvan-
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tages in respects of contrast ratio, image brightness and
matching with an opposed color filter.

[0008] The present invention is carried out in view of the
foregoing, and its object is to provide a pixel electrode and
a liquid crystal display device using it, which can reduce
improper reflected light.

[0009] Another object of the present invention is to pro-
vide a pixel electrode and a liquid crystal display device
using it, which can reduce improper reflected light and
thereby contribute to improvements in contrast ratio or
display quality.

[0010] In order to achieve the above objects, a pixel
electrode of one aspect of the present invention is a pixel
electrode for applying a voltage for each pixel, comprising:
a reflective area portion for reflecting a light ray from a
display face side in such a manner that the light ray is along
a predetermined bidirectional optical path within a pixel; a
transmissive area portion for transmitting a light ray from a
rear side to the display face side in such a manner that the
light ray is along a predetermined unidirectional optical path
within the pixel; and a transition area portion being formed
between the reflective area portion and the transmissive area
portion and including a portion in which the reflective area
portion and the transmissive area portion are coupled,
wherein the transition area portion is extended with an at
least partly rounded shape on a plan view.

[0011] According to this aspect, it is possible to further
decrease a space and/or area occupied by the transition area
portion. In other words, when an area delimited by a
transition area portion is kept the same, the transition area
portion with a shape according to this aspect is smaller than
a conventional transition area portion with a rectangular
shape (i.e., shape without roundness). In this way, it is
possible to suppress improper reflected light possibly occur-
ring in the transition area portion, and to contribute to
improvements in contrast ratio or display quality. From a
different point of view, the decrease of the transition area
portion enables to use the larger (wider) reflective and
transmissive areas of a pixel electrode within the pixel.
Therefore, with structural elements kept unchanged except
the transition area portion, it is possible to exhibit the full
effect of display in each of the reflective mode and the
transmissive mode.

[0012] This aspect may be characterized in that the tran-
sition area portion has a circular ring shape of surrounding
the transmissive area portion on a plan view.

[0013] Further, the aspect may be characterized in that the
transition area portion has a shape that is along an outline of
an ellipse surrounding the transmissive area portion on a
plan view.

[0014] 1In order to achieve the above objects, a pixel
electrode of another aspect of the present invention is a pixel
electrode for applying a voltage for each pixel, comprising:
a reflective area portion for reflecting a light ray from a
display face side in such a manner that the light ray is along
a predetermined bidirectional optical path within a pixel; a
transmissive area portion for transmitting a light ray from a
rear side to the display face side in such a manner that the
light ray is along a predetermined unidirectional optical path
within the pixel; and a transition area portion being formed
between the reflective area portion and the transmissive area
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portion and including a portion in which the reflective area
portion and the transmissive area portion are coupled,
wherein the transition area portion is extended with a shape
that is along an outline of substantially a polygon formed by
five or more line segments on a plan view.

[0015] Also according to this aspect, in the same way as
already described. it is possible to decrease a space or area
occupied by the transition area portion, thereby enabling
suppression of improper reflected light and improvement in
contrast ratio or display quality.

[0016] In addition, forming the transition area portion in a
shape, instead of a shape that is simply along an outline of
arectangle, which is along an outline of'a polygon with large
interior angles or is along a curve with a large radius of
curvature on a plan view provides an advantage to manu-
facture, in particular, to etching process that a desired pattern
of the portions can be accurately formed.

[0017] Ineach ofthe aspects, the transmissive portion area
may be formed with an island shape, substantially at a center
of the pixel area on a plan view.

[0018] Further, the aspects may be characterized in that a
main surface of the reflective area portion and a main surface
of the transmissive area portion are different in height by a
predetermined height.

[0019] Furthermore, the aspects may be characterized in
that the electrode comprises: a step forming layer supported
by a base layer, wherein a recess portion is formed for a
pixel, the recess portion having an opening corresponding to
the transmissive area portion and a wall face of a predeter-
mined height; a transmissive electrically-conductive layer
supported by the base layer, at least a part of which is formed
within the opening; and a reflective electrically-conductive
layer extending over a top face and the wall face of the step
forming layer, which is in contact with the transmissive
electrically-conductive layer, wherein the transmissive area
portion substantially corresponds to an exposed surface of
the transmissive electrically-conductive layer, the reflective
area portion substantially corresponds to a portion of the
reflective electrically-conductive layer, which extends over
a top face of the step forming layer, and the transition area
portion substantially corresponds to a portion of the reflec-
tive electrically-conductive layer, which extends over a wall
face of the step forming layer and to a portion of the
reflective electrically-conductive layer, which is in contact
with the transmissive electrically-conductive layer.

[0020] This may be characterized in that a surface of the
step forming layer and/or a surface of the reflective electri-
cally-conductive layer are/is roughened. Such roughness can
offer good characteristics of optical diffusion by being
combined with a generally rounded shape of the transition
area portion according to the present invention, and in
particular can achieve more uniform diffusion within a pixel.

[0021] A further aspect of the present invention provides
a liquid crystal display device using a pixel electrode
according to each of the above-mentioned aspects and their
preferable embodiments.

[0022] In this way, it is possible to exhibit the above-
mentioned advantages of the pixel electrode in actual dis-
play devices. This aspect may be characterized in that the
display device comprises: two opposed substrates between
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which a liquid crystal medium is sandwitched; driving
elements provided on one of the substrates in correspon-
dence with pixels arranged substantially in matrix, for
driving the pixels individually; and a common electrode
provided on the other of the substrates, wherein the pixel
electrodes are individually connected to outputs of the
driving elements.

[0023] By virtue of the constitution, it is possible to
assuredly obtain liquid crystal display devices which can
make full use of the advantages of the above-mentioned
pixel electrodes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG.1is a schematic plan view of a pixel electrode
used in a liquid crystal display device according to one
embodiment of the present invention.

[0025] FIG. 2 is a cross-sectional view of the pixel
electrode in FIG. 1.

[0026] FIG. 3 is a schematic plan view of a pixel electrode
according to the first modification in the present invention.

[0027] FIG. 4 is a schematic plan view of a pixel electrode
according to the second modification in the present inven-
tion.

[0028] FIG. 5 is a schematic plan view of a pixel electrode
according to the third modification in the present invention.

[0029] FIG. 6 is a schematic plan view of a pixel electrode
according to the fourth modification in the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

[0030] Now the above-mentioned and other aspects of the
present invention is specifically described with reference to
accompanying drawings.

[0031] FIG. 1 illustrates a schematic plan view of a pixel
electrode used in a half transmissive reflection type (trans-
flective) liquid crystal display device according to one
embodiment of the present invention, and FIG. 2 illustrates
a cross-sectional construction of the pixel electrode.

[0032] Pixel electrodes 1 are provided on a rear side
substrate assembly 100 opposed to a display screen of this
display device, and are arranged in matrix in the entire
display area. The substrate assembly 100 is composed of a
transparent substrate 10 made of glass or the like as a base,
and on or above the substrate 10 are provided source bus
lines 20 and a gate insulator film 30 that crosses the lines 20
and is laminated on the lines 20. While other needed layers
and/or films are formed on the substrate 10, descriptions
thereof should be referred to well-known documents and are
omitted herein for the purpose of simplifying the descrip-
tions.

[0033] The pixel electrode 1 has a reflective area portion
1r (a part of pixel electrode other than a circular portion in
FIG. 1) for reflecting a light ray L1 from a display screen
side in such a manner that the light ray is along a specified
bidirectional optical path within a pixel area, and a trans-
missive area portion 1¢ for transmitting a light ray from a
rear side to the display screen side in such a manner that the
light ray is along a specified unidirectional optical path
within the pixel area. The pixel electrode 1 further has a
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transition area portion 1TR being formed between the reflec-
tive area portion 17 and the transmissive area portion 1¢ and
including a portion (4¢) in which the reflective area portion
and the transmissive area portion are coupled with each
other. More specifically, the pixel electrode 1 is comprised
of a transmissive electrically-conductive layer 2, a step-
forming layer 3 and a reflective electrically-conductive layer
4.

[0034] The transmissive conductive layer 2 is made of an
optically-transparent and electrically-conductive material
such as ITO (Indium Tin Oxide), and in this embodiment, is
formed on the gate insulator film 30 in the shape of an island
at the center of the pixel area. The step-forming layer 3 is
made of an electrically-insulating material such as an acrylic
resin, and is supported by the substrate 10 and surrounds the
transmissive conductive layer 2. It also takes the form of a
step of a predetermined level different from a level of the
transmissive conductive layer 2, described later. In this case
the transmissive conductive layer 2 is accommodated in an
opening of the step-forming layer 3, but it is not restrictive.
The transmissive conductive layer 2 may extend beyond the
opening. The reflective electrically-conductive layer 4 is
made of an optically-reflective and electrically-conductive
material such as aluminum, and extends over a top face and
wall face of the step-forming layer 3 to cover substantially
the whole of the surface of the layer 3 while making contact
with the transmissive conductive layer 2. The reflective
conductive layer 4 thus takes the form of outer outline of the
pixel electrode 1.

[0035] Thus, the transmissive area portion 1¢ substantially
corresponds to an exposed surface of the transmissive con-
ductive layer 2, the reflective area portion 1r substantially
corresponds to a portion of the reflective electrically-con-
ductive layer 4, which extends over the top face of the
step-forming layer 3, and the transition area portion 1TR
substantially corresponds to a portion of the reflective elec-
trically-conductive layer 4, which extends over the wall face
of the step-forming layer 3 and to a portion of the reflective
electrically-conductive layer 4, which is in contact with the
transmissive conductive layer 2.

[0036] In this embodiment, the top face of the step-
forming layer 3 is roughened, the reflective electrically-
conductive layer 4 is directly deposited on the roughened
surface, and thereby a main reflective surface of the reflec-
tive electrically-conductive layer 4 is made uneven. Such an
uneven reflective surface provides an effect of properly
scattering the reflected light in the reflective mode. It should
be noted that unevenness of the reflective electrically-
conductive layer 4 and step-forming layer 3 shown in FIG.
2 is schematically depicted.

[0037] A front side substrate assembly 300 is provided
opposed to the substrate assembly 100, and a liquid crystal
medium LC is encapsulated between the substrate assem-
blies. The substrate assembly 300 has: a transparent sub-
strate 50 as a base; a color filter 60 having coloring portions
to correspond to and be assigned to respective pixels and
having a black matrix 6B provided between the coloring
portions; and a common electrode 70 made of, for example,
ITO, extending over the entire display area. Other elements
of the substrate assembly 300 should be referred to well-
known documents in respect of the detail.

[0038] As can be seen from FIG. 2, the pixel electrode 1
is opposed to the common electrode 70, and the liquid
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crystal medium LC is locally applied with an electric field in
accordance with a difference between a voltage applied to
the common electrode 70 and a voltage applied to the pixel
electrode 1. The liquid crystal medium LC has the orienta-
tion of liquid crystal molecules for each pixel on the basis of
this situation, and modulates the light entering the pixel
electrode.

[0039] By the action of modulation in the liquid crystal
medium, the reflective electrically-conductive layer 4
reflects the external light L1 from the display face side (or
frontal light from the front light system not shown) on its top
face and returns the light to the display face side (reflective
mode). Meanwhile, in the same action of modulation, the
transmissive conductive layer 2 causes rear light [.2 from the
back light system (not shown) to be transmitted through the
layer 2, and leads the light L2 to the display face side
(transmissive mode).

[0040] Ttis noted that, a structure is preferable in which an
average thickness of the step-forming layer 3 is the same as
a length of a gap (so-called cell gap) between the substrate
assemblies, and an average height of the top face of the
reflective electrically-conductive layer 4 is greater than a
height of the surface of the transmissive conductive layer 2
by a predetermined length, so that lengths of the optical
paths of the incident light 1.1 and L2 are the same as each
other. In other words, while the incident light L1 is reflected
by the reflective electrically-conductive layer 4 and is passed
through the liquid crystal medium LC twice, the incident
light L.2 is passed through the liquid crystal medium LC only
once. Therefore, the light .2 is provided with an optical path
corresponding to one passage through the liquid crystal
medium LC, of which the light L2 is short with respect to the
light L1, so that the light L1 and 1.2 have substantially the
equal optical path. By thus equalizing the optical paths, it is
possible to equalize effects such as optical attenuation in the
reflective and transmissive modes, and to improve display
qualities, in particular, legibility.

[0041] As illustrated in FIG. 1, the reflective electrically-
conductive layer 4 has an opening to expose the transmissive
conductive layer 2, and in this embodiment, the opening has
the shape of a perfect circle. In other words, the transition
area 1TR has a circular ring shape that is a shape extending
along an outline of the circle. Using the transition area 1TR
with such a shape decreases a space or area occupied by the
transition area portion.

[0042] 1In other words, when the exposed area of the
transmissive conductive layer 2 bordered by the transition
area portion 1TR is the same, the transition area portion with
a rounded shape as in this embodiment requires to have
smaller area and space than a conventional transition area
portion with a rectangular shape (i.e., without a rounded
shape). It is thereby possible to suppress improper reflected
light possibly occurring in the transition area 1TR.

[0043] Assuming that there is an inner boundary line of
the transition area portion where the boundary line forms,
for example, a square with side-lengths A, the area of a
portion defined by the boundary line is A®, and the total
length of the boundary line is 4 A. On the contrary, the total
length of a circular boundary line of the transition area
portion 1TR in this embodiment with the same area is 2
Avz. Accordingly, when the area of the transition area
portion is the same, the length of a boundary portion of the
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transition area portion in this embodiment is shorter than
that of a boundary portion of the transition area portion in
the shape of a square by a ratio of van/2, and the space and
area required for the transition area portion decrease by a
degree according to the shortness.

[0044] As can be seen from FIG. 2, since the reflective
electrically-conductive layer 4 has a slope along the wall
face of the step-forming layer 3 in the transition area portion
1TR, it can not be expected that optical behaviors inherent
in the reflective and transmissive modes like the behaviors
of the incident light L1 and 1.2, and the degree of the slope
is not constant. Furthemore, since light L.1' from the display
face side is reflected in a coupling portion 4c of the reflective
conductive layer 4 and transmissive conductive layer 2, the
light L1' has an optical path different from that of the
reflected light L1 inherently required. This allows the equal-
ization of optical paths described above to be impaired,
resulting in being unable to make the expected improve-
ments such as legibility.

[0045] According to this embodiment, since the space or
area occupied by the transition area portion is decreased as
described above, it is possible to decrease improper reflected
light occurring in the transition area 1TR. From a different
point of view, decreasing the transition area 1TR increases
(widens) each of the reflective area portion 17 and transmis-
sive area portion 1¢ of the pixel electrode 1 in a pixel area,
namely leads effective utilization of the portion 1r and 1¢
with minimum wastage of them, so that it is possible to
perform effective operations in both reflective and transmis-
sive modes with structural elements kept unchanged except
the transition area portion.

[0046] Thus, the pixel electrode of this embodiment is
capable of decreasing improper reflected light, thereby
improves the display contrast ratio in the liquid crystal
display device, and contributes to improvements in display
quality.

[0047] Tt should be noted that: the above embodiment is
intended to make the transition area portion 1TR having the
shape of an annular ring, but the portion may have other
shapes. For example, in a modification illustrated in FIG. 3,
a transition area portion 1TR' has an annular ring shape that
is along an outline of an ellipse, surrounding the transmis-
sive area portion 17 on a plan view. In this case, the
transmissive area portion 1# necessarily has the shape of an
ellipse. Also in this modification, the advantages as
described above are obtained.

[0048] Alternatively, in FIG. 4, a transition area portion
1TR" has a shape that is along an outline of an octagon,
surrounding the transmissive area portion 1¢". In this case,
the transmissive area portion 1¢" is naturally in the shape of
an octagon similar to the shape of the portion 1TR". It is
important that advantages inherent in the present invention
can be obtained by any transition area portion with a shape
along an outline of a polygon having more sides than a
rectangle. FIG. 4 merely shows one example of it.

[0049] FIG. 5 shows a modification where a transition
area portion has a shape of a generally rectangle with
rounded corners. Also in this modification, the advantages
can be obtained to some extent as compared with the
conventional technique in which each corner is formed to
have a sharp angle. The present invention does not exclude
such a modification.
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[0050] Further, FIG. 6 shows another modification where
a transition area portion 1TR™ has partly rounded portions
on a plan view.

[0051] Tt is further noted that in the above there are
described the cases where one pixel has a single transmis-
sive area portion, but the present invention is not limited to
such cases, and is basically applicable to cases of a pixel
having a plurality of transmissive area portions. Further,
while in the above embodiments there are described the
cases where the reflective area portion and transmissive area
portion are different in height, the present invention is not
limited to such cases, and is applicable to cases of no
difference in height. In other words, the present invention is
widely applicable to pixel electrodes having a transition area
portion which is formed between a reflective and transmis-
sive area portions and which includes a portion where the
area portions are coupled, independently of structures and
constitutions of the reflective and transmissive area portions.

[0052] The present invention is capable of being carried
into practice in various other modifications. For example,
the present invention is not limited to an active matrix type,
and is capable of being implemented in a passive matrix
type.

[0053] The preferred embodiments described herein are
therefore illustrative and not restrictive, the scope of the
present invention being indicated by the appended claims
and all variations which come within the meaning of the
claims are intended to be embraced therein.

[Explanations of Symbols]

[0054] 1.1, 1", 1™ 1™ ... pixel electrode

[0055] 2 ... transmissive conductive layer

[0056] 3 ... step-forming layer

[0057] 4, 4" 4" 4™ 4" . . reflective electrically-conduc-
tive layer

[0058] 4c ... coupling portion

[0059] 10 ... transparent substrate

[0060] 20 ... source bus line

[0061] 30 ... gate insulator film

[0062] LC... liquid crystal medium

[0063] 1 17, 1", 1£"14™ . . . transmissive area portion

[0064] 1x 1+, 1+, 1", 1r"™ . . . reflective area portion

[0065] 1TR,1TR,1TR",1TR™, 1TR"" ... transition area
portion

[0066] 100 ... rear side substrate assembly

[0067] 300 ... front side substrate assembly

[0068] 50 ... transparent substrate

[0069] 6B ... black matrix

[0070] 60 ... color filter

[0071] 70 ... common electrode

[0072] L1 ... reflected light

[0073] L2... transmitted light
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1. A pixel electrode for applying a voltage for each pixel,
comptising:

a step-forming layer composed of an electrically-insulat-
ing material defining an island,;

a reflective area portion extending over at least a portion
of the step-forming layer for reflecting a light ray from
a display face side in such a manner that the light ray
is along a predetermined bidirectional optical path
within a pixel;

a single transmissive electrically-conductive layer formed
as an island defined by the step-forming layer for
transmitting a light ray from a rear side to the display
face side in such a manner that the light ray is along a
predetermined unidirectional optical path within the
pixel; and

a transition area portion being formed between the reflec-
tive area portion and the transmissive electrically-
conductive layer and including a portion in which the
reflective area portion and the transmissive electrically-
conductive layer are coupled,

wherein the transition area portion is extended with an at
least partly rounded shape on a plan view.

2. (canceled)

3. (canceled)

4. A pixel electrode comprising:

a step-forming layer composed of an electrically-insulat-
ing material defining an island,

a reflective area portion extending over at least a portion
of the step-forming layer for reflecting a light ray from
adisplay face side in a manner that the light ray is along
a predetermined bidirectional optical path within a
pixel;

a single transmissive electrically-conductive layer formed
as an island defined by the step-forming layer for
transmitting a light ray from a rear side to the display
face side in such a manner that the light ray is along a
predetermined unidirectional optical path within the
pixel; and

wherein the transition area portion is extended with a
shape that is along an outline of substantially a polygon
formed by five or more line segments.

5. A pixel electrode as defined in claim 1, characterized in

that the transmissive electrically-conductive layer is formed

substantially at a center of the pixel area on a plan view.

6. A pixel electrode as defined in claim 1, characterized in
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a reflective electrically-conductive layer extending over a
top face and the wall face of the step forming layer,
which is in contact with the transmissive electrically-
conductive layer,

wherein the transmissive electrically-conductive layer is
supported by the base layer, at least a part of which is
formed within the opening, the reflective area portion
substantially corresponds to a portion of the reflective
electrically-conductive layer, which extends over a top
face of the step forming layer, and the transition area
portion substantially corresponds to a portion of the
reflective electrically-conductive layer, which extends
over a wall face of the step forming layer and to a
portion of the reflective electrically-conductive layer,
which is in contact with the transmissive layer.

8. A pixel electrode as defined in claim 7, characterized in
that a surface of the step forming layer and/or a surface of
the reflective electrically-conductive layer are/is roughened.

9. (canceled)

10. A liquid crystal display device comprising:
a display means having a first and a second substrate;

a liquid crystal medium between the first and second
substrates:

pixels arranged substantially in a matrix:

driving elements having outputs, the driving elements
being provided on the first substrate in correspondence
with the pixels for driving the pixels individually: and

a common electrode provided on the second substrate;

pixel electrodes being individually connected to the out-
puts of the driving elements wherein each pixel elec-
trode comprises:

a step-forming layer composed of an electrically-insu-
lating material defining an island:

a reflective area portion extending over at least a
portion of the step-forming layer for reflecting a light
ray from a display face side in such a manner that the
light ray is along a predetermined bidirectional opti-
cal path within a pixel:

a single transmissive electrically-conductive layer
formed as an island defined by the step-forming layer
for transmitting a light ray from a rear side to the
display face side in such a manner that the light ray

that a main surface of the reflective area portion and a main
surface of the transmissive electrically-conductive layer are
different in height by a predetermined height.

7. A pixel electrode as defined in claim 1, characterized in
that the electrode comprises:

is along a predetermined unidirectional optical path
within the pixel: and

a transition area portion being formed between the
reflective area portion and the transmissive electri-

the step forming layer supported by a base layer, wherein call'y-conductive. layer and .including a por’[i.on. in
a recess portion is formed for a pixel, the recess portion Whlch the reflective area portion and the transmissive
having an opening corresponding to the transmissive electrically-conductive layer are coupled.

electrically-conductive layer and a wall face of a pre-
determined height; and X % % k&
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