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(7) ABSTRACT

The present invention provides an IPS-type transflective
liquid crystal display device in which a contrast is not
inverted between a transmissive portion and a reflective
portion. The transflective liquid crystal display device
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates, wherein the liquid crystal display
panel includes the plurality of sub pixels each of which
includes a transmissive portion and a reflective portion, each
sub pixel of the plurality of sub pixels includes a pixel
electrode which is formed on one substrate out of the pair of
substrates and a counter electrode which is formed on the
one substrate, and an electric field is generated between the
pixel electrode and the counter electrode thus driving the
liquid crystal. Further, each sub pixel is configured such that
the pixel electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect to
the transmissive portion and the reflective portion.
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TRANSFLECTIVE LIQUID CRYSTAL DISPLAY
DEVICE

[0001] The present application claims priority from Japa-
nese application JP 2005-322049 filed on Nov. 7, 2005, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a transflective
liquid crystal display device, and more particularly to an
IPS-type transflective liquid crystal display device.

[0003] A transflective liquid crystal display device which
has a transmissive portion and a reflective portion within one
sub pixel has been used as a display for a portable digital
assistant.

[0004] Such a transflective liquid crystal display device
adopts a vertical electric field method in which an electric
field is applied to liquid crystal sandwiched between a pair
of substrates in the direction perpendicular to planes of the
pair of substrates thus driving the liquid crystal. Further, to
make the characteristic of the transmissive portion and the
reflective portion match each other, a stepped portion is
provided between the transmissive portion and the reflective
portion, and a phase difference plate is arranged between a
polarizer and a liquid crystal layer.

[0005] As atype of liquid crystal display device, there has
been known an IPS-type liquid crystal display device. In this
IPS-type liquid crystal display device, pixel electrodes (PX)
and counter electrodes (CT) are formed on the same sub-
strate, and an electric fleld is generated between the pixel
electrodes (PX) and the counter electrodes (CT) so as to
rotate the liquid crystal in a plane of the substrate thus
controlling a contrast. Accordingly, the IPS-type liquid
crystal display device has the characteristic that the grada-
tion of a display image is not inverted even when a screen
is viewed obliquely.

[0006] To make use of this characteristic, the constitution
of the transflective liquid crystal display device using the
IPS-type liquid crystal display device has been proposed in
JP-A-2003-344837 (patent document 1), for example.

[0007] Further, as a driving method of the IPS-type liquid
crystal display device, driving of counter electrodes for
every display line is described in JP-A-2001-194685 (patent
document 2) and JP-A-10-31464 (patent document 3), for
example.

SUMMARY OF THE INVENTION

[0008] However, as described in the patent document 1, in
constituting the transflective liquid crystal display device
using the IPS-type liquid crystal display device, when the
transmissive portion assumes a normally black mode, the
reflective portion assumes a normally white mode thus
giving rise to a drawback that a contrast is reversed between
the transmissive portion and the reflective portion.

[0009] The present invention has been made to overcome
the above-mentioned problems of the conventional tech-
nique and it is an advantage of the present invention to
provide an IPS-type liquid crystal display device which can
prevent a contrast from being reversed between a transmis-
sive portion and a reflective portion.
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[0010] The above-mentioned and other advantages and
novel features of the present invention will become apparent
by the description of this specification and attached draw-
ings.

[0011] To briefly explain the summary of typical invention
among inventions disclosed in this specification, they are as
follows.

[0012] (1) The present invention is directed to a transflec-
tive liquid crystal display device which includes a liquid
crystal display panel having a pair of substrates and liquid
crystal which is sandwiched between the pair of substrates,
the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion and a
reflective portion, each sub pixel of the plurality of sub
pixels including a pixel electrode which is formed on one
substrate out of the pair of substrates and a counter electrode
which is formed on the one substrate, and an electric field
being generated between the pixel electrode and the counter
electrode thus driving the liquid crystal, wherein

[0013] the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the trans-
missive portion and the reflective portion and the counter
electrode is formed independently with respect to the trans-
missive portion and the reflective portion.

[0014] (2) The present invention is directed to a transflec-
tive liquid crystal display device which includes a liquid
crystal display panel having a pair of substrates and liquid
crystal which is sandwiched between the pair of substrates,
the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion and a
reflective portion, each sub pixel of the plurality of sub
pixels including a pixel electrode which is formed on one
substrate out of the pair of substrates and a counter electrode
which is formed on the one substrate, and an electric field
being generated between the pixel electrode and the counter
electrode thus driving the liquid crystal, wherein

[0015] the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the trans-
missive portion and the reflective portion and the counter
electrode is formed independently with respect to the trans-
missive portion and the reflective portion, and

[0016] inthe inside of the each sub pixel, a potential which
is applied to the counter electrode of one of the transmissive
portion and the reflective portion is a potential higher than
a potential which is applied to the pixel electrode, and a
potential which is applied to the counter electrode of another
of the transmissive portion and the reflective portion is a
potential lower than the potential which is applied to the
pixel electrode.

[0017] (3) The present invention is directed to a transflec-
tive liquid crystal display device which includes a liquid
crystal display panel having a pair of substrates and liquid
crystal which is sandwiched between the pair of substrates,
the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion and a
reflective portion, each sub pixel of the plurality of sub
pixels including a pixel electrode which is formed on one
substrate out of the pair of substrates and a counter electrode
which is formed on the one substrate, and an electric field
being generated between the pixel electrode and the counter
electrode thus driving the liquid crystal, wherein
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[0018] the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the trans-
missive portion and the reflective portion and the counter
electrode is formed independently with respect to the trans-
missive portion and the reflective portion, and

[0019] the transmissive portion has normally-black char-
acteristic which performs a black display in a state that a
voltage is not applied, and the reflective portion has nor-
mally-white characteristic which performs a white display in
a state that a voltage is not applied.

[0020] (4) The present invention is directed to a transflec-
tive liquid crystal display device which includes a liquid
crystal display panel having a pair of substrates and liquid
crystal which is sandwiched between the pair of substrates,
the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion and a
reflective portion. each sub pixel of the plurality of sub
pixels including a pixel electrode which is formed on one
substrate out of the pair of substrates and a counter electrode
which is formed on the one substrate, and an electric field
being generated between the pixel electrode and the counter
electrode thus driving the liquid crystal, wherein

[0021] the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the trans-
missive portion and the reflective portion and the counter
electrode is formed independently with respect to the trans-
missive portion and the reflective portion, and

[0022] the counter electrodes are independently driven for
every 1 display line.

[0023] (5) The present invention is directed to a transflec-
tive liquid crystal display device which includes a liquid
crystal display panel having a pair of substrates and liquid
crystal which is sandwiched between the pair of substrates,
the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion and a
reflective portion, each sub pixel of the plurality of sub
pixels including a pixel electrode which is formed on one
substrate out of the pair of substrates and a counter electrode
which is formed on the one substrate, and an electric field
being generated between the pixel electrode and the counter
electrode thus driving the liquid crystal, wherein

[0024] the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the trans-
missive portion and the reflective portion and the counter
electrode is formed independently with respect to the trans-
missive portion and the reflective portion, and

[0025] assuming that two neighboring display lines are
constituted of one display line and another display line,
reference voltages which differ from each other are applied
to the counter electrodes of the transmissive portions of the
respective sub pixels on the one display line and the counter
electrodes of the reflective portions of the respective sub
pixels on the one display line, and

[0026] a same reference voltage is applied to the counter
electrodes of the reflective portions of the respective sub
pixels on the one display line and the counter electrodes of
the transmissive portions of the respective sub pixels on the
another display line.

[0027] (6) The present invention is directed to a transflec-
tive liquid crystal display device which includes a liquid

May 10, 2007

crystal display panel having a pair of substrates and liquid
crystal which is sandwiched between the pair of substrates,
the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion and a
reflective portion, each sub pixel of the plurality of sub
pixels including a pixel electrode which is formed on one
substrate out of the pair of substrates and a counter electrode
which is formed on the one substrate, and an electric field
being generated between the pixel electrode and the counter
electrode thus driving the liquid crystal, wherein

[0028] the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the trans-
missive portion and the reflective portion and the counter
electrode is formed independently with respect to the trans-
missive portion and the reflective portion, and

[0029] assuming that two neighboring display lines are
constituted of one display line and another display line,
reference voltages which differ from each other are applied
to the counter electrodes of the transmissive portions of the
respective sub pixels on the one display line and the counter
electrodes of the reflective portions of the respective sub
pixels on the one display line,

[0030] a same reference voltage is applied to the counter
electrodes of the reflective portions of the respective sub
pixels on the one display line and the counter electrodes of
the transmissive portions of the respective sub pixels on the
another display line, and

[0031] the counter electrodes are driven independently for
every 1 display line.

[0032] (7) In the constitution (5) or (6), the counter
electrode in the reflective portion in the each sub pixel on the
one display line and the counter electrode in the transmissive
portion in the each sub pixel on the another display line are
formed of a common electrode.

[0033] (8) In any one of the constitutions (1) to (7), the
pixel electrodes in the transmissive portion and the pixel
electrodes in the reflective portion differ from each other in
an interval of electrodes.

[0034] (9) In any one of the constitutions (1) to (8), the
pixel electrode in the reflective portion is made of metal
which exhibits the reflectance of 70% or less.

[0035] (10) In any one of the constitutions (1) to (8), the
pixel electrode in the reflective portion is formed of a
transparent electrode, the reflective portion includes a reflec-
tive film, and the reflective film has a slit at position where
the slit is overlapped to the pixel electrode in the reflective
portion.

[0036] (11) In any one of the constitutions (1) to (8),
another substrate out of the pair of substrates has a light
blocking film at a position where the another substrate faces
the pixel electrode in the reflective portion in an opposed
mannet.

[0037] (12) In anyone of the constitutions (1) to (11), the
counter electrode is formed of a strip-like electrode, an
interlayer insulation film which is formed on the counter
electrode of the strip-like electrode, and the pixel electrode
is formed on the interlayer insulation film.

[0038] (13) In anyone of the constitutions (1) to (12),
assuming n as an integer of 1 or more, in synchronism with
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the writing of a video voltage to the pixel electrodes in the
nth display line, a same reference voltage is applied to the
counter electrodes of the reflective portions in the nth
display line and the counter electrodes of the transmissive
portions in the (n+1)th display line.

[0039] (14) In anyone of the constitutions (1) to (12),
assuming n as an integer of 1 or more, in synchronism with
the writing of a video voltage to the pixel electrodes in the
nth display line, a same reference voltage is applied to the
counter electrodes of the transmissive portions in the nth
display line and the counter electrodes of the reflective
portions in the (n+1)th display line.

[0040] (15) In anyone of the constitutions (1) to (12),
assuming n as an integer of 1 or more, in synchronism with
the writing of a video voltage to the pixel electrodes in the
nth display line, a same reference voltage is applied to the
counter electrodes of the reflective portions in the (n+1)th
display line and the counter electrodes of the transmissive
portions in the (n+2)th display line.

[0041] (16) In anyone of the constitutions (1) to (12),
assuming n as an integer of 1 or more, in synchronism with
the writing of a video voltage to the pixel electrodes in the
nth display line, a same reference voltage is applied to the
counter electrodes of the transmissive portions in the (n+1)th
display line and the counter electrodes of the reflective
portions in the (n+2)th display line.

[0042] Here, the constitutions (1) to (16) merely constitute
one example and the present invention is not limited by these
constitutions.

[0043] To briefly explain advantageous effects obtained by
typical inventions among the inventions disclosed in this
specification, they are as follows.

[0044] According to the present invention, it is possible to
provide an IPS-type transflective liquid crystal display
device in which a contrast is not inverted between the
transmissive portion and the reflective portion.

BRIEF DESCRIPTION OF THE DRAWING

[0045] FIG.1is a cross-sectional view of an essential part
showing the schematic constitution of a sub pixel of a
transflective liquid crystal display device according to an
embodiment 1 of the present invention;

[0046] FIG. 2 is a plan view showing the electrode struc-
ture of the sub pixel of the transflective liquid crystal display
device according to the embodiment 1 of the present inven-
tion;

[0047] FIG. 3 is a view showing reference voltages which
are applied to a counter electrode (CT) in a transmissive
portion and a counter electrode (CT) in a reflective portion
within the sub pixel in the transflective liquid crystal display
device according to the embodiment 1 of the present inven-
tion;

[0048] FIG. 4 is a graph showing the voltage-brightness
characteristics of the transmissive portion and the reflective
portion of the transflective liquid crystal display device
according to the embodiment 1 of the present invention;

[0049] FIG. 5 is a plan view showing the electrode struc-
ture of a sub pixel of a transflective liquid crystal display
device according to a modification of the embodiment 1 of
the present invention;
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[0050] FIG. 6 is a cross-sectional view of an essential part
showing the schematic constitution of a sub pixel of a
transflective liquid crystal display device according to an
embodiment 2 of the present invention;

[0051] FIG. 7 is a plan view showing the electrode struc-
ture of the sub pixel of the transflective liquid crystal display
device according to the embodiment 2 of the present inven-
tion;

[0052] FIG. 8 is a plan view showing the electrode struc-
ture of a sub pixel of a transflective liquid crystal display
device according to a modification of the embodiment 2 of
the present invention;

[0053] FIG. 9 is a view for explaining one example of a
driving method of the transflective liquid crystal display
devices of the respective embodiments of the present inven-
tion;

[0054] FIG. 10 is a view for explaining another example
of a driving method of the transflective liquid crystal display
devices of the respective embodiments of the present inven-
tion;

[0055] FIG. 11 is a cross-sectional view of an essential

part showing the schematic constitution of 1 sub pixel of a
conventional transflective liquid crystal display device;

[0056] FIG. 12 is a plan view showing the electrode
structure of 1 sub pixel of the conventional transflective
liquid crystal display device; and

[0057] FIG. 13 is a graph showing the voltage-brightness
characteristic of a transmissive portion 10 and a reflective
portion 11 of the conventional transflective liquid crystal
display device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0058] Embodiments according to the present invention
are explained hereinafter in conjunction with drawings.

[0059] Here, in all drawings for explaining the embodi-
ments, parts having identical functions are given same
numerals and their repeated explanation is omitted.

Embodiment 1

[0060] FIG. 1is a cross-sectional view of an essential part
showing the schematic constitution of a sub pixel of a
transflective liquid crystal display device according to an
embodiment 1 of the present invention, while FIG. 2 is a
plan view showing the electrode structure of the sub pixel of
the transflective liquid crystal display device according to
the embodiment 1 of the present invention. Here, FIG. 1 is
a cross-sectional view taken along a line I-I' in FIG. 2.

[0061] Hereinafter, the transflective liquid crystal display
device of this embodiment is explained in conjunction with
FIG. 1 and FIG. 2.

[0062] As shown in FIG. 1, in this embodiment, a pair of
glass substrates (SUB1, SUB2) are provided in a state that
aliquid crystal layer (LC) is sandwiched between the pair of
glass substrates (SUB1, SUB2).

[0063] On one glass substrate (SUBI), for example, a
reflective layer (MET) made of Al, an interlayer insulation
film (INS) which is formed on the reflective layer (MET),
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pixel electrodes (PX) and counter electrodes (CT) which are
formed on the interlayer insulation film (INS), and an
orientation film (AL1) which is formed on the pixel elec-
trodes (PX) and the counter electrodes (CT) are formed.
Here, the interlayer insulation film (INS) may be formed of
two or more layers.

[0064] Further, another glass substrate (SUB2) is provided
with a step forming layer (MR) and an orientation film
(AL2) which is formed on the step forming layer (MR).

[0065] Further, outside the glass substrates (SUBI,
SUB2), polarizers (PL1, PL2) are arranged. Here, in FIG. 1,
symbol TM indicates light of a transmissive portion and RM
indicates light of a reflective portion.

[0066] Here, a region where the reflective layer (MET)
and the step forming layer (MR) are formed constitutes the
reflective portion 11, and other regions constitute the trans-
missive portion 10.

[0067] Further, as shown in FIG. 2, the pixel electrodes
(PX) and the counter electrodes (CT) are respectively
formed in a comb-teeth shape, wherein respective comb-
teeth portions of the pixel electrodes (PX) and the counter
electrodes (CT) are formed at predetermined pitches to be
meshed with each other. Here, in FIG. 2, portions which are
respectively indicated by dotted frames A, B respectively
indicate 1 sub pixel.

[0068] Here, in FIG. 1, FIG. 2 and other corresponding
drawings, although an active matrix is constituted of a
plurality of scanning lines, a plurality of video lines which
intersect a plurality of scanning lines, and active elements
(for example, thin film transistors) which are formed corre-
sponding to respective pixels, such a constitution is omitted
from the drawings. Further, although contact holes and color
filters are also formed when necessary, these parts are also
omitted from the drawings. Further, although the counter
electrodes (CT) are electrically connected with the counter
electrodes (CT) of a sub pixel of a neighboring column not
shown in the drawings, the connection structure is also
omitted from the drawings.

[0069] FIG. 11 is a cross-sectional view of an essential
part showing the schematic constitution of 1 sub pixel of a
conventional transflective liquid crystal display device,
while FIG. 12 is a plan view showing the electrode structure
of 1 sub pixel of the conventional transflective liquid crystal
display device. Here, FIG. 11 is a cross-sectional view taken
along a line I-I' in FIG. 12.

[0070] As shown in FIG. 11 and FIG. 12, the conventional
transflective liquid crystal display device has the substan-
tially same constitution as the reflective liquid crystal dis-
play device of this embodiment.

[0071] FIG. 13 is a graph showing the voltage-brightness
characteristic of a transmissive portion 10 and a reflective
portion 11 of the conventional transflective liquid crystal
display device. In FIG. 13, a symbol V indicates a potential
difference between the pixel electrodes (PX) and the counter
electrodes (CT), and a symbol B indicates brightness.

[0072] As can be understood from the graph, the reflective
portion 11 assumes a normally white state, that is, a state in
which the reflective portion 11 performs a white display (a
state in which light is emitted brightly) when a voltage is not
applied to the liquid crystal layer (LC) (V=0, that is,
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potentials of the counter electrodes (CT) and the pixel
electrodes (PX) are equal), while the transmissive portion 10
assumes a normally black state, that is, transmissive portion
10 performs a black display in which the voltage is not
applied to the liquid crystal layer (LC) (V=0).

[0073] Then, when the potential difference between the
pixel electrodes (PX) and the counter electrodes (CT) is
increased, the transmissive portion 10 becomes brighter and
the reflective portion 11 becomes darker. In this manner, the
conventional transflective liquid crystal display device has a
drawback that a contrast is reversed between the transmis-
sive portion 10 and the reflective portion 11.

[0074] To the contrary, as can be readily understood by
comparing FIG. 2 with FIG. 12, according to this embodi-
ment, within 1 sub pixel, although the pixel electrodes (PX)
are used in common by the transmissive portion 10 and the
reflective portion 11, the counter electrodes (CT) are respec-
tively independently provided to the transmissive portion 10
and the reflective portion 11. That is, in this embodiment, the
counter electrodes (CT) are divided in two for transmissive
portion and reflective portion respectively.

[0075] Here, FIG. 2 shows the constitution in which with
respect to two neighboring display lines, the counter elec-
trode (CT) of the reflective portion 11 on one display line
(display line having the sub pixel indicated by symbol A in
FIG. 2) and the counter electrode (CT) of the transmissive
portion 10 on another display line (display line having the
sub pixel indicated by symbol B in FIG. 2) are formed of a
common electrode. Further, an arrow C in FIG. 2 indicates
the scanning direction.

[0076] Then, as shown in FIG. 3, in this embodiment,
within 1 sub pixel, reference voltages which differ from each
other are applied to the counter electrodes (CT) in the
transmissive portion 10 and the counter electrodes (CT) in
the reflective portion 11.

[0077] For example, in the sub pixel indicated by symbol
A in FIG. 2, the reference voltage (V-CT-H) of High level
(hereinafter referred to as H level) is applied to the counter
electrodes (CT) in the transmissive portion 10, while the
reference voltage (V-CI-L) of Low level (hereinafter
referred to as L level) is applied to the counter electrodes
(CT) in the reflective portion 11. Further, in the sub pixel
indicated by symbol A in FIG. 2, a video voltage (V-PX) of
negative polarity is applied to the pixel electrodes (PX) as
viewed at the transmissive portion 10, while the video
voltage (V-PX) of positive polarity is applied to the pixel
electrodes (PX) as viewed at the reflective portion 11. Here,
the negative polarity implies that a potential of the pixel
electrodes (PX) is lower than a potential of the counter
electrodes (CT) and is irrelevant to whether the potential of
the pixel electrodes (PX) is larger or smaller than OV or not.
In the same manner, the positive polarity implies that the
potential of the pixel electrodes (PX) is higher than the
potential of the counter electrodes (CT) and is irrelevant to
whether the potential of the pixel electrodes (PX) is larger or
smaller than OV or not.

[0078] In the same manner, in the sub pixel indicated by
symbol B in FIG. 2, the reference voltage (V-CT-L) of L
level 1s applied to the counter electrodes (CT) in the trans-
missive portion 10, while the reference voltage (V-CT-H) of
H level is applied to the counter electrodes (CT) in the
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reflective portion 11. Further, in the sub pixel indicated by
symbol B in FIG. 2, a video voltage (V-PX) of positive
polarity is applied to the pixel electrodes (PX) as viewed at
the transmissive portion 10, while the video voltage (V-PX)
of negative polarity is applied to the pixel electrodes (PX) as
viewed at the reflective portion 11.

[0079] Here, the video voltage (V-PX) which is applied to
the pixel electrodes (PX) is a potential between the reference
voltage (V-CT-H) of H level and the reference voltage
(V-CT-L) of L level.

[0080] Accordingly, with respect to the sub pixels indi-
cated by A, B in FIG. 2, the potential difference (Va in FIG.
3) between the pixel electrodes (PX) and the counter elec-
trodes (CT) is increased in the transmissive portion 10, while
the potential difference (Vb in FIG. 3) between the pixel
electrodes (PX) and the counter electrodes (CT) is decreased
in the reflective portion 11.

[0081] Accordingly, when the potential shown in FIG. 3 is
applied, the potential difference Va between the pixel elec-
trodes (PX) and the counter electrodes (CT) is large in the
transmissive portion 10 and hence, the transmissive portion
10 becomes bright. At this point of time, the potential
difference Vb between the pixel electrodes (PX) and the
counter electrodes (CT) is small in the reflective portion 11
and hence, the reflective portion 11 becomes bright in the
samie manner.

[0082] Then, in the transmissive portion 10, when the
potential of the pixel electrodes (PX) (the potential of the
video signal) is changed to a value different from the
potential shown in FIG. 3 so as to further increase the
potential difference Va between the pixel electrodes (PX)
and the counter electrodes (CT), in the reflective portion 11,
the potential difference Vb between the pixel electrodes
(PX) and the counter electrodes (CT) is further decreased
and hence, both of the transmissive portion 10 and the
reflective portion 11 become further brighter.

[0083] On the other hand, in the transmissive portion 10,
when the potential of the pixel electrodes (PX) (the potential
of the video signal) is changed to a value different from the
potential shown in FIG. 3 so as to decrease the potential
difference Va between the pixel electrodes (PX) and the
counter electrodes (CT), in the reflective portion 11, the
potential difference Vb between the pixel electrodes (PX)
and the counter electrodes (CT) is increased and hence, both
of the transmissive portion 10 and the reflective portion 11
become dark.

[0084] FIG. 4 is a graph showing the voltage-brightness
characteristic of the transmissive portion 10 and the reflec-
tive portion 11 of the transflective liquid crystal display
device of this embodiment. Here, in FIG. 4, a voltage V
indicates a potential difference between the pixel electrodes
(PX) in the transmissive portion 10 and the counter elec-
trodes (CT) in the transmissive portion 10, and symbol B
indicates brightness. In the graph shown in FIG. 4 which
shows the characteristic of the transmissive portion 10, the
voltage V of the transmissive portion 10 is taken on an axis
of abscissas and the brightness B of the transmissive portion
10 is taken on an axis of ordinates. Here, with respect to the
characteristic of the reflective portion 11, the voltage V of
the transmissive portion 10 is taken on an axis of abscissas
and the brightness B of the reflective portion 11 is taken on
an axis of ordinates.
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[0085] The characteristic of the transmissive portion 10
shown in FIG. 4 corresponds to a case in which the voltage
V of the transmissive portion 10 shown in FIG. 13 is
changed from 0 to V1. The characteristic of the reflective
portion 11 shown in FIG. 4 corresponds to a case in which
the voltage V of the reflective portion 11 shown in FIG. 13
is reversed laterally with respect to a case in which the
voltage V of the transmissive portion 11 is changed from 0
to V1.

[0086] In this manner, according to this embodiment,
within 1 sub pixel, the counter electrodes (CT) are divided
in two, that is, are divided into the counter electrodes (CT)
of the transmissive portion 10 and the counter electrodes
(CT) of the reflective portion 11, the reference voltages
having opposite polarities from each other (here, the oppo-
site polarities implying that when one counter electrodes
(CT) assume H level, another counter electrodes (CT)
assume [ level) are applied and hence, it is possible to
prevent the inversion of contrast between the transmissive
portion 10 and the reflective portion 11. That is, according
to the present invention, even when the transmissive portion
10 assumes a normally black mode and the reflective portion
11 assumes a normally white mode, by arranging the voltage
applied to the counter electrodes (CT) of the reflective
portion 11, it is possible to overcome the drawback on the
inversion of contrast.

[0087] Here, in performing the AC driving of the liquid
crystal, it is desirable to invert the polarity of the potential
applied to the counter electrodes (CT) for every predeter-
mined frame (for example, for every 1 frame) (when the
potential of H level is applied, the potential is changed to L
level, while when the potential of L level is applied, the
potential is changed to H level) . Here, the potential of the
pixel electrodes (PX) is also properly changed to acquire the
predetermined brightness.

[0088] Here, as a result of a simulation, to obtain the
sufficient difference in contrast in this embodiment, it is
desirable to set the retardation (And) of the liquid crystal
layer (LC) of the reflective portion 11 to a value which
satisfies 100 nm=And=200 nm.

[0089] Further, in the IPS-type liquid crystal display
device, it is difficult to apply the electric field above the pixel
electrodes (PX) and hence, when the reflective portion 11
assumes the normally white mode as in the case of this
embodiment, portions of the reflective portion 11 corre-
sponding to the pixel electrodes (PX) always exhibit the
white display thus giving rise to a possibility that the
contrast is lowered. Further, it is also considered that similar
drawback also occurs above the counter electrodes (CT) in
the reflective portion 11.

[0090] Accordingly, it is desirable to adopt the following
constitutions to enhance a contrast ratio of the reflective
portion 11.

[0091] (1) The comb-teeth portions of at least one of or
preferably both of the pixel electrodes (PX) of the reflective
portion 11 and the counter electrodes (CT) of the reflective
portion 11 are made of metal having low reflectance. It is
desirable to set the reflectance to a value equal to or less than
70%. For example, the comb-teeth portions may be formed
of Cr. Here, in place of forming the comb-teeth portions
using metal having low reflectance, the reflectance may be
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lowered by making use of interference by adjusting a film
thickness of the insulation film above the electrodes. The
reflectance may be also lowered by making use of the
interference by forming the electrode using a multi-layered
film, by constituting an upper layer of the electrode using a
transparent electrode, and by adjusting a film thickness of
the transparent electrode.

[0092] (2) The comb-teeth portions of at least one of or
preferably both of the pixel electrodes (PX) of the reflective
portion 11 and the counter electrodes (CT) of the reflective
portion 11 are made of a transparent electrode, and a
reflective layer (MET) is not provided to portions of the
reflective portion 11 which are overlapped to the comb-teeth
portions. For example, the reflective layer (MET) has slits at
positions where the slit is overlapped to the electrodes of the
reflective portion 11.

[0093] (3) At positions of another substrate (SUB2) which
correspond to comb-teeth portions of at least one or prefer-
ably both of the pixel electrodes (PX) of the reflective
portion 11 and the counter electrodes (CT) of the reflective
portion 11, light blocking films are arranged.

[0094] Further, as shown in FIG. 5, by setting a distance
between comb-teeth of the pixel electrodes (PX) of the
reflective portion 11 and the counter electrodes (CT) of the
reflective portion 11 narrower or wider than a distance
between comb-teeth of the transmissive portion 10, it is
possible to approximate gamma characteristic of the trans-
missive portion 10 and the reflective portion 11.

[0095] Here, FIG. 5 is a plan view showing the electrode
structure of the sub pixel of the transflective liquid crystal
display device according to a modification of the embodi-
ment 1 of the present invention.

Embodiment 2

[0096] FIG. 6 is a cross-sectional view of an essential part
showing the schematic constitution of a sub pixel of a
transflective liquid crystal display device according to an
embodiment 2 of the present invention, and FIG. 7 is a plan
view showing the electrode structure of the sub pixel of the
transflective liquid crystal display device of this embodi-
ment. Here, FIG. 6 is a cross-sectional view taken along a
line I-I' in FIG. 7.

[0097] In the previously mentioned embodiment 1, the
pixel electrodes (PX) and the counter electrodes (CT) in the
transmissive portion 10 and the reflective portion 11 are
formed on the same layer on one substrate (SUBI) and, at the
same time, both of the pixel electrodes (PX) and the counter
electrodes (CT) are not overlapped to each other.

[0098] On the other hand, this embodiment differs from
the above-mentioned embodiment with respect to the point
that the pixel electrodes (PX) and the counter electrodes
(CT) of the transmissive portion 10 and the reflective portion
11 are formed on different layers on one substrate (SUB1).

[0099] Inthis embodiment, on the counter electrodes (CT)
of the transmissive portion 10 and the reflective portion 11,
an interlayer insulation film (INS) is formed and, at the same
time, the pixel electrodes (PX) are formed on the interlayer
insulation film (INS). Further, a reflective layer (MET) is
formed on the counter electrodes (CT) of the reflective
portion 11.
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[0100] Further, in this embodiment, the counter electrodes
(CT) of the transmissive portion 10 and the reflective portion
11 are formed in a planner shape. The pixel electrodes (PX)
are formed into a rectangular shape having a slit 30 of a
closed shape in the inside thereof. However, the pixel
electrodes (PX) are not limited to the rectangular shape and
may take an arbitrary shape.

[0101] Here, the pixel electrodes (PX) may be formed in
a comb-teeth shape which has slits of a shape which opens
a portion thereof in the same manner as the previously
mentioned embodiment. Further, in this embodiment and
previously mentioned embodiment, the pixel electrodes
(PX) are configured to have linear portions.

[0102] Further, the pixel electrodes (PX) and the counter
electrodes (CT) are overlapped to each other by way of the
interlayer insulation film (INS) thus forming a holding
capacitance therebetween. Here, the interlayer insulation
film (INS) is not limited to the one-layer structure and may
be formed of two or more layers.

[0103] Also in this embodiment, within 1 sub pixel, the
planner counter electrodes (CT) are divided in two, that is,
are divided into the counter electrodes (CT) of the trans-
missive portion 10 and the counter electrodes (CT) of the
reflective portion 11, the reference voltages having opposite
polarities from each other (here, the opposite polarities
implying that when one counter electrodes (CT) assume H
level, another counter electrodes (CT) assume [ level) are
applied and hence, it is possible to prevent the inversion of
contrast between the transmissive portion 10 and the reflec-
tive portion 11.

[0104] In this case, as a result of a simulation, also in this
embodiment, to obtain the sufficient contrast difference, it is
desirable to set the retardation (And) of the liquid crystal
layer (LC) of the reflective portion 11 to a value which
satisfies 100 nm=And=200 nm.

[0105] Further, as shown in FIG. 8, by setting a distance
between comb-teeth of the pixel electrodes (PX) of the
reflective portion 11 narrower or wider than a distance
between comb-teeth of the transmissive portion 10, it is
possible to approximate gamma characteristic of the trans-
missive portion 10 and the reflective portion 11 to each
other.

[0106] Here, FIG. 8 is a plan view showing the electrode
structure of the sub pixel of the transflective liquid crystal
display device according to a modification of the embodi-
ment 2 of the present invention.

[0107] Further, in either one of this embodiment and the
previously mentioned embodiment, the comb-teeth portions
of the pixel electrodes (PX) and the counter electrodes (CT)
may be rotated by 90°. Further, to form the pixel electrodes
(PX) and the counter electrodes (CT) into a multi-domain,
the pixel electrodes (PX) and the counter electrodes (CT)
may have the bent structure.

[0108] Further, to enhance a contrast ratio of the reflective
portion 11, it is preferable to adopt the structures (1) to (3)
explained in conjunction with the embodiment 1. However,
the counter electrodes (CT) do not have a comb-teeth shape
in this embodiment, the structures (1) to (3) which are
explained in conjunction with the embodiment 1 may be
adopted with respect to the pixel electrodes (PX).
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[0109] A driving method of the counter electrodes (CT) of
the above-mentioned respective embodiments is explained
hereinafter.

[0110] FIG. 9 is a view for explaining one example of the
driving method of the transflective liquid crystal display
devices of the respective embodiments of the present inven-
tion. Here, in FIG. 9, symbol SR indicates a shift resistor,
symbols Gn-1, Gn, Gn+1 indicate scanning lines (gate
lines), symbols VPXn-1, VPXn, VPXn+1 indicate video
lines (drain lines or source lines), symbols CTn-1, CThn,
CTn+! indicate counter electrodes, symbols COMA,
COMB indicate power source lines, symbol TFT indicates a
thin film transistor, symbol CLC indicates liquid crystal
capacitances, and symbol Cst indicates a holding capaci-
tance.

[0111] In the example shown in FIG. 9, a scanning signal
is applied to the scanning line (Gn-1) of the (n-1)th display
line so as to turn on gates of the thin film transistors (TFT)
of the respective sub pixels on the (n-1)th display line thus
writing a video voltage to the pixel electrodes (PX) of the
respective sub pixels via the video lines (VPXn-1, VPXn,
VPXn+1) Here, the reference voltage of H level (V-CT-H) or
the reference voltage of L level (V-CT-L) is applied to the
counter electrodes (CTn) of the reflective portion 11 of the
respective sub pixels on the (n-1)th display line and the
counter electrodes (CTn) of the transmissive portion 10 of
the respective sub pixels on the nth display line which is a
next line from a power source line (COMB).

[0112] Next, a scanning signal is applied to the scanning
line (Gn) of the nth display line so as to turn on gates of the
thin film transistors (TFT) of the respective sub pixels on the
nth display line thus writing a video voltage to the pixel
electrodes (PX) of the respective sub pixels via the video
lines (VPXn-1, VPXn, VPXn+1). Here, the reference volt-
age of L level (V-CT-L) or the reference voltage of H level
(V-CT-H) which are reference potentials having polarities
opposite to the polarities of the counter electrodes (CTn) of
the 1 preceding line is applied to the counter electrodes
(CTn+1) of the reflective portion 11 of the respective sub
pixels on the nth display line and the counter electrodes
(CTn+1) of the transmissive portion 10 of the respective sub
pixels on the (n+1)th display line which is a next line from
a power source line (COMA).

[0113] Due to such operations, the reference voltage of the
counter electrodes (CT) of the respective sub pixels on each
display line is determined.

[0114] Accordingly, when the video voltage is written in
the pixel electrodes (PX) of the respective sub pixels on the
nth display line, the potentials of two counter electrodes
(CTn, CTn+1) in the vicinity of the pixel electrodes (PX) of
each sub pixels on the nth display line are always fixed thus
ensuring the stable writing.

[0115] Here, when the scanning direction assumes a direc-
tion opposite to the direction indicated by an arrow C in FIG.
2, in FIG. 9, an upper side of the pixel electrodes (PX)
constitutes the reflective portion 11 and a lower side of the
pixel electrodes (PX) constitutes the transmissive portion
10. Then, a scanning signal is applied to the scanning line
(Gn-1) of the (n-1)th display line so as to turn on gates of
the thin film transistors (TFT) of the respective sub pixels on
the (n-1)th display line thus writing a video voltage to the
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pixel electrodes (PX) of the respective sub pixels via the
video lines (VPXn-1, VPXn, VPXn+1). Here, the reference
voltage of H level (V-CT-H) or the reference voltage of L
level (V-CT-L) is applied to the counter electrodes (CTn) of
the transmissive portion 10 of the respective sub pixels on
the (n-1)th display line and the counter electrodes (CTn) of
the reflective portion 11 of the respective sub pixels on the
nth display line which is a next line from the power source
line (COMB).

[0116] FIG. 10 is a view for explaining another example of
a driving method of the transflective liquid crystal display
devices of the respective embodiments of the present inven-
tion. Here, in FIG. 10, symbol SR indicates a shift resistor,
symbols Gn-2, Gn-1, Gn, Gn+1 indicate scanning lines
(gate lines), symbols VPXn-1, VPXn, VPXn+1 indicate
video lines (drain lines or source lines), symbols CTn-1,
CTn, CTn+1 indicate counter electrodes, symbols COMA,
COMB indicate power source lines, symbol TFT indicates
thin film transistors, symbol CLC indicates liquid crystal
capacitances, and symbol Cst indicates holding capaci-
tances.

[0117] InFIG. 9, in synchronism with the scanning signal
applied to the scanning line (Gn) of the nth display line, the
reference voltage is written in the counter electrodes (CTn)
which are shared in common by the sub pixels on the nth
display line and the sub pixels on the (n+1)th display line.
To the contrary, this example shown in FIG. 10 differs from
the example shown in FIG. 9 with respect to a point that in
synchronism with a scanning signal applied to the scanning
line (Gn) on the nth display line, the reference voltage is
written in the counter electrodes (CTn+1) which are shared
in common by the sub pixels on the (n+1)th display line and
the sub pixels on the (n+2)th display line.

[0118] Inthe example shown in FIG. 10, gates of thin film
transistors (TEFT) of the respective sub pixels on the (n-1)th
display line are turned on thus writing a video voltage to the
pixel electrodes (PX) of the respective sub pixels. Here, the
reference voltage of H level (V-CT-H) or the reference
voltage of L level (V-CT-L) is applied to the counter
electrodes (CTn+1) of the reflective portions 11 on the nth
display line which is a next line and the counter electrodes
(CTn+1) of the transmissive portions 10 of the respective
sub pixels on the (n+1) display line which is a next-to-next
line from the power source line (COMA) . Due to such an
operation, the reference voltages of the counter electrodes
(CT) of the respective sub pixels on the respective display
lines are decided.

[0119] Accordingly, also in the example shown in FIG. 10,
when the video voltage is written in the pixel electrodes
(PX), potentials of two counter electrodes (CT) in the
vicinity of the pixel electrodes (PX) are always fixed thus
ensuring the stable writing.

[0120] Here, when the scanning direction assumes a direc-
tion opposite to the direction indicated by an arrow C in FIG.
2, in FIG. 10, an upper side of the pixel electrodes (PX)
constitutes the reflective portion 11 and a lower side of the
pixel electrodes (PX) constitutes the transmissive portion
10. Then, the gates of the thin film transistors (ITFT) of the
respective sub pixels on the (n-1)th display line are turned
on, so as to write the video voltage to the pixel electrodes
(PX) of the respective sub pixels, the reference voltage of H
level (V-CT-H) or the reference voltage of L level (V-CT-L)
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is applied to the counter electrodes (CTn+1) of the trans-
missive portions 10 on the nth display line which is a next
row and the counter electrodes (CTn+1) of the reflective
portions 11 of the respective sub pixels on the (n+1)th
display line which is a next-to-next line from the power
source line (COMA).

[0121] The voltages which are supplied to the power
source lines (COMA) shown in FIG. 9 and FIG. 10 are
expressed as waveforms (A) on lower sides of FIG. 9 and
FIG. 10, while the voltages which are supplied to the power
source lines (COMB) shown in FIG. 9 and FIG. 10 are
expressed as waveforms (B) on lower sides of FIG. 9 and
FIG. 10.

[0122] As can be understood from these voltage wave-
forms, the voltages supplied to the power source lines
(COMA) and the voltages supplied to the power source lines
(COMB) are the reference voltage of H level (V-CT-H) or
the reference voltage of L level (V-CT-L), and these voltages
are inverted for every frame.

[0123] Here, this embodiment adopts an inversion driving
method for every 1 display line as a AC driving method and
hence, in the nth display line, when the video voltage applied
to the pixel electrodes (PX) assumes the positive polarity in
the transmissive portion 10, the reference voltage applied to
the counter electrodes (CT) in the transmissive portion 10
assumes the negative polarity (becoming the reference volt-
age of L level (V-CT-L)), and in the next (n+1)th display
line, the video voltage applied to the pixel electrodes (PX)
assumes the negative polarity in the transmissive portion 10
and hence, the reference voltage applied to the counter
electrodes (CT) of the transmissive portion 10 assumes the
positive polarity (reference voltage of H level (V-CT-H)).

[0124] Here, the above-mentioned patent documents 2 and
3 may be referred with respect to the detail of the inversion
driving method for every 1 display line.

[0125] Although the pixel electrodes (PX) and the counter
electrodes (CT) are arranged on the same layer in the
embodiment 1, the pixel electrodes (PX) and the counter
electrodes (CT) may be arranged on layers which are dif-
ferent from each other by way of the insulation film.

[0126] A back light may be arranged on a back surface of
a liquid crystal display panel of the present invention.

[0127] Further, conventionally, as a means to overcome
the contrast inversion characteristic shown in FIG. 13, a
method which uses a phase difference plate such as a A/4
wavelength plate or a M2 wavelength plate may be consid-
ered. According to the present invention, it is possible to
overcome the drawback on the contrast inversion without
using the phase difference plate. It is needless to say that the
present invention may use the phase difference plate to
compensate for coloring or the like.

[0128] The inventions which have been made by inventors
of the present inventions have been specifically explained in
conjunction with the embodiments, the present inventions
are not limited by the above-mentioned embodiments and
various modifications are conceivable without departing
from the gist of the present inventions.

What is claimed is:

1. A transflective liquid crystal display device which
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates,

May 10, 2007

the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion
and a reflective portion,

each sub pixel of the plurality of sub pixels including a
pixel electrode which is formed on one substrate out of
the pair of substrates and a counter electrode which is
formed on the one substrate, and

an electric field being generated between the pixel elec-
trode and the counter electrode thus driving the liquid
crystal, wherein

the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect
to the transmissive portion and the reflective portion.
2. A transflective liquid crystal display device which
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates,

the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion
and a reflective portion,

each sub pixel of the plurality of sub pixels including a
pixel electrode which is formed on one substrate out of
the pair of substrates and a counter electrode which is
formed on the one substrate, and

an electric field being generated between the pixel elec-
trode and the counter electrode thus driving the liquid
crystal, wherein

the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect
to the transmissive portion and the reflective portion,
and

in the inside of the each sub pixel, a potential which is
applied to the counter electrode of one of the transmis-
sive portion and the reflective portion is a potential
higher than a potential which is applied to the pixel
electrode, and a potential which is applied to the
counter electrode of another of the transmissive portion
and the reflective portion is a potential lower than the
potential which is applied to the pixel electrode.

3. A transflective liquid crystal display device which
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates,

the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion
and a reflective portion,

each sub pixel of the plurality of sub pixels including a
pixel electrode which is formed on one substrate out of
the pair of substrates and a counter electrode which is
formed on the one substrate, and

an electric field being generated between the pixel elec-
trode and the counter electrode thus driving the liquid
crystal, wherein
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the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect
to the transmissive portion and the reflective portion,
and

the transmissive portion has normally-black characteristic
which performs a black display in a state that a voltage
is not applied, and the reflective portion has normally-
white characteristic which performs a white display in
a state that a voltage is not applied.

4. A transflective liquid crystal display device which
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates,

the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion
and a reflective portion,

each sub pixel of the plurality of sub pixels including a
pixel electrode which is formed on one substrate out of
the pair of substrates and a counter electrode which is
formed on the one substrate, and

an electric field being generated between the pixel elec-
trode and the counter electrode thus driving the liquid
crystal, wherein

the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect
to the transmissive portion and the reflective portion,
and

the counter electrodes are independently driven for every
1 display line.

5. A transflective liquid crystal display device which
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates,

the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion
and a reflective portion,

each sub pixel of the plurality of sub pixels including a
pixel electrode which is formed on one substrate out of
the pair of substrates and a counter electrode which is
formed on the one substrate, and

an electric field being generated between the pixel elec-
trode and the counter electrode thus driving the liquid
crystal, wherein

the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect
to the transmissive portion and the reflective portion,
and

assuming that two neighboring display lines are consti-
tuted of one display line and another display line,
reference voltages which differ from each other are
applied to the counter electrodes of the transmissive
portions of the respective sub pixels on the one display
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line and the counter electrodes of the reflective portions
of the respective sub pixels on the one display line, and

a same reference voltage is applied to the counter elec-
trodes of the reflective portions of the respective sub
pixels on the one display line and the counter electrodes
of the transmissive portions of the respective sub pixels
on the another display line.

6. A transflective liquid crystal display device which
includes a liquid crystal display panel having a pair of
substrates and liquid crystal which is sandwiched between
the pair of substrates,

the liquid crystal display panel including a plurality of sub
pixels each of which includes a transmissive portion
and a reflective portion,

each sub pixel of the plurality of sub pixels including a
pixel electrode which is formed on one substrate out of
the pair of substrates and a counter electrode which is
formed on the one substrate, and

an electric field being generated between the pixel elec-
trode and the counter electrode thus driving the liquid
crystal, wherein

the each sub pixel is configured such that the pixel
electrode is formed in common with respect to the
transmissive portion and the reflective portion and the
counter electrode is formed independently with respect
to the transmissive portion and the reflective portion,
and

assuming that two neighboring display lines are consti-
tuted of one display line and another display line,
reference voltages which differ from each other are
applied to the counter electrodes of the transmissive
portions of the respective sub pixels on the one display
line and the counter electrodes of the reflective portions
of the respective sub pixels on the one display line,

a same reference voltage is applied to the counter elec-
trodes of the reflective portions of the respective sub
pixels on the one display line and the counter electrodes
of the transmissive portions of the respective sub pixels
on the another display line, and

the counter electrodes are driven independently for every
1 display line.

7. A transflective liquid crystal display device according
to claim 5, wherein the counter electrode in the reflective
portion in the each sub pixel on the one display line and the
counter electrode in the transmissive portion in the each sub
pixel on the another display line are formed of a common
electrode.

8. A transflective liquid crystal display device according
to claim 1, wherein the pixel electrodes in the transmissive
portion and the pixel electrodes in the reflective portion
differ from each other in an interval of electrodes.

9. A transflective liquid crystal display device according
to claim 1, wherein the pixel electrode in the reflective
portion is made of metal which exhibits the reflectance of
70% or less.

10. A transflective liquid crystal display device according
to claim 1, wherein the pixel electrode in the reflective
portion is formed of a transparent electrode, the reflective
portion includes a reflective film, and the reflective film has
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a slit at position where the slit is overlapped to the pixel
electrode in the reflective portion.

11. A transflective liquid crystal display device according
to claim 1, wherein another substrate out of the pair of
substrates has a light blocking film at a position where the
another substrate faces the pixel electrode in the reflective
portion in an opposed manner.

12. A transflective liquid crystal display device according
to claim 1, wherein the counter electrode is formed of a
strip-like electrode,

an interlayer insulation film is formed on the counter
electrode of the strip-like electrode, and

the pixel electrode is formed on the interlayer insulation

film.

13. A transflective liquid crystal display device according
to claim 1, wherein assuming n as an integer of 1 or more,
in synchronism with the writing of a video voltage to the
pixel electrodes in the nth display line, a same reference
voltage is applied to the counter electrodes of the reflective
portions in the nth display line and the counter electrodes of
the transmissive portions in the (n+1)th display line.

14. A transflective liquid crystal display device according
to claim 1, wherein assuming n as an integer of 1 or more,
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in synchronism with the writing of a video voltage to the
pixel electrodes in the nth display line, a same reference
voltage is applied to the counter electrodes of the transmis-
sive portions in the nth display line and the counter elec-
trodes of the reflective portions in the (n+1)th display line.

15. A transflective liquid crystal display device according
to claim 1, wherein assuming n as an integer of 1 or more,
in synchronism with the writing of a video voltage to the
pixel electrodes in the nth display line, a same reference
voltage is applied to the counter electrodes of the reflective
portions in the (n+1)th display line and the counter elec-
trodes of the transmissive portions in the (n+2)th display
line.

16. A transflective liquid crystal display device according
to claim 1, wherein assuming n as an integer of 1 or more,
in synchronism with the writing of a video voltage to the
pixel electrodes in the nth display line, a same reference
voltage is applied to the counter electrodes of the transmis-
sive portions in the (n+1)th display line and the counter
electrodes of the reflective portions in the (n+2)th display
line.
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