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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 12/848,247, filed Aug. 2, 2010, now allowed,
which is a continuation of U.S. application Ser. No. 11/566,
003, filed Dec. 1, 2006, now U.S. Pat. No. 7,773,182, which
claims the benefit of a foreign priority application filed in
Japan as Serial No. 2005-350147 on Dec. 5, 2005, all of
which are incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention
[0003] The present invention relates to a liquid crystal dis-
play device. In particular, the present invention relates to a
liquid crystal display device having a wide viewing angle.
[0004] 2. Description of the Related Art
[0005] A display device includes a self-light emitting dis-
play device and a light receiving display device. A liquid
crystal display device is the most typical light receiving dis-
play device. A driving method for liquid crystal in a liquid
crystal display device includes a vertical electrical field type
in which voltage is applied perpendicularly to a substrate and
a horizontal electrical field type in which voltage is applied
approximately parallel to the substrate. Each of a vertical
electrical field type and a horizontal electrical field type has
an advantage and disadvantage. For example, a horizontal
electrical field type has characteristics such as a wide viewing
angle, high contrast, high gradation display, and the like com-
pared with a vertical electrical field type typified by a TN
type, and is used for a monitor or television. These kinds of
liquid crystal display devices coexist in the field of liquid
crystal, and product development has been made. In addition,
eachofaliquid crystal material for a horizontal electrical field
type and a liquid crystal material for a vertical electrical field
type is developed and has different material characteristics
according to a direction of applied voltage.
[0006] In addition, a horizontal electrical field liquid crys-
tal display device includes an IPS (In-Plane Switching) type
and an FFS (Fringe Field Switching) type. In an IPS type, a
pixel electrode having a comb-shape or a slit and a common
electrode having a comb-shape or a slit are alternately
arranged and an electrical field approximately parallel to a
substrate is generated between the pixel electrode and the
common electrode, whereby a liquid crystal display device is
driven (see Patent Document 1). On the other hand, in an FFS
type, a pixel electrode having a comb-shape or a slit is placed
over a common electrode which having a plane-shape that is
formed in a whole pixel portion. An electrical field approxi-
mately parallel to a substrate is generated between the pixel
electrode and the common electrode, whereby a liquid crystal
display device is driven.
[0007] TItis shown that an FFS liquid crystal display device
has high transmittance, a wide viewing angle, low power
consumption, and no crosstalk (see Non-Patent Document 1).
[0008] [Patent Document 1] Japanese Published Patent
Application No. H9-105918
[0009] [Non-Patent Document 1] Ultra-FFS TFT-LCD
with Super Image Quality and Fast Response Time, 2001
The Society For Information Display pp. 484-487
[0010] In a horizontal electrical field type liquid crystal
display device which is typified by a conventional horizontal
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electrical field type liquid crystal display device, an electrical
field applied to a liquid crystal material is not sufficient. This
is because an electrical field is not well applied to a liquid
crystal material which is right above a common electrode and
a pixel electrode.

[0011] Inaddition, a wide viewing angle technique using a
horizontal electrical field type such as an IPS type or an FFS
type is used mostly for television; therefore, the technique is
applied only to a transmissive type. However, a reflective type
or a semitransmissive type is needed when reducing power
consumption or outdoors use is required. However, a reflec-
tive or a semitransmissive type is realized by using a vertical
electrical field type typified by a TN type.

SUMMARY OF THE INVENTION

[0012] Therefore, it is an object of the present invention to
provide a structure of a horizontal electrical field type liquid
crystal display device, in which a sufficient electrical field is
applied to a liquid crystal material.

[0013] Inaddition, it is an object of the present invention to
provide a liquid crystal display device with a wide viewing
angle and less color-shift, and which can display an image
favorably recognized both indoors and outdoors.

[0014] In view of the foregoing problems, in the present
invention, an electrical field is applied to a liquid crystal
material using plural pairs of electrodes rather than one pair of
electrodes. The one pair of electrodes includes a comb-
shaped common electrode and a comb-shaped pixel elec-
trode. Another pair of electrodes includes a common elec-
trode formed in a pixel portion and a comb-shaped pixel
electrode. The common electrode provided in the pixel por-
tion can be provided in a region except the thin film transistor.
In addition, the common electrode provided in the pixel por-
tion may be comb-shaped. In such a liquid crystal display
device, an electrical field applied to a liquid crystal material
can be controlled by using another pair of electrodes, as well
as the one pair of electrodes.

[0015] A liquid crystal display device of the present inven-
tion includes a first region in which display is conducted by
light transmission and a second region in which a display is
conducted by light reflection. In addition, a liquid crystal
layer includes a liquid crystal molecule rotating in a plane
parallel to an electrode surface, that is, parallel to a substrate,
when an electric potential difference is generated between
two electrodes in a liquid crystal element which are provided
below the liquid crystal layer.

[0016] Note that in the present invention, the phrase “rota-
tion parallel to an electrode surface” means that a parallel
rotation which includes a deviation unrecognizable by human
eyes. In other words, the phrase “rotation parallel to an elec-
trode surface” means that a rotation which mainly includes a
vector component parallel to the electrode surface but also
includes a few vector component normal to the electrode
surface.

[0017] When an electric potential difference is generated
between electrodes 803 and 804 provided below a liquid
crystal layer 801, a liquid crystal molecule 802 contained in
the liquid crystal layer 801 rotates by an effect of a horizontal
electrical field. A state shown in FIG. 77A changes into that
shown in FIG. 77B or the state shown in FIG. 77B changes
into that shown in FIG. 77A, as the liquid crystal molecule
802 rotates. FIGS. 77A and 77B are cross-sectional views.
The rotation seen from above is shown by an arrow in FIG.
71C.
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[0018] In asimilar manner, when an electric potential dif-
ference is generated between electrodes 9803 and 9805 and
between electrodes 9804 and 9805 provided below a liquid
crystal layer 9801, a liquid crystal molecule 9802 contained
in the liquid crystal layer 9801 rotates by an effect of a
horizontal electrical field and a state shown in FIG. 112A
changes into that shown in FIG. 112B or the state shown in
FIG. 112B changes into that shown in FIG. 112 A as the liquid
crystal molecule 9802 rotates. FIGS. 112A and 112B show
cross-sectional views. The rotation seen from above is shown
by an arrow in FIG. 112C.

[0019] Note that a positional relationship or the like of the
electrodes 803 and 804 is not limited to those shown in FIGS.
T1A to 77C.

[0020] Ina similar manner, a positional relationship or the
like of the electrodes 9803, 9804, and 9805 is not limited to
those shown in FIGS. 112A to 112C.

[0021] In the first region described above, one pair of elec-
trodes provided below a liquid crystal layer includes elec-
trodes provided in different layers. In the first region, two
electrodes in a liquid crystal element are provided below the
liquid crystal layer and the electrodes are provided in differ-
ent layers. One of the electrodes serves as a reflector or a
reflector is provided so as to overlap with the electrodes,
whereby light is reflected. In the second region, two elec-
trodes in a liquid crystal element are formed below the liquid
crystal layer. Both of the electrodes are transparent and pro-
vided over one layer or over different layers with an insulating
layer interposed therebetween.

[0022] A specific structure of the present invention is
shown below.
[0023] One mode of the present invention is a liquid crystal

display device, including a first common electrode, an insu-
lating layer provided over the first common electrode, a pixel
electrode and a second common electrode provided over the
insulating layer, and a liquid crystal material provided over
the pixel electrode and the second common electrode, in
which tilting of the liquid crystal material is controlled by an
electrical field between the pixel electrode and the first com-
mon electrode and an electrical field between the pixel elec-
trode and the second common electrode.

[0024] Another mode of the present invention is a liquid
crystal display device, including an insulating substrate, a
thin film transistor formed over the insulating substrate, a first
common electrode provided in the same layer as a semicon-
ductor layer of the thin film transistor. an insulating layer
provided to cover the first common electrode, a pixel elec-
trode and a second common electrode provided over the insu-
lating layer, and a liquid crystal material provided over the
pixel electrode and the second common electrode, in which
the pixel electrode is controlled by the thin film transistor, the
first common electrode and the second common electrode are
electrically connected, and tilting of the liquid crystal mate-
rial is controlled by an electrical field between the pixel
electrode and the first common electrode and an electrical
field between the pixel electrode and the second common
electrode.

[0025] Another mode of the present invention is a liquid
crystal display device, including an insulating substrate, a
thin film transistor formed over the insulating substrate, a first
common electrode provided in the same layer as source and
drain electrodes of the thin film transistor, a conductive layer
connected to the first common electrode, an insulating layer
provided over the first common electrode and the conductive
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layer, a pixel electrode and a second common electrode pro-
vided over the insulating layer, and a liquid crystal material
provided over the pixel electrode and the second common
electrode, in which tilting of the liquid crystal material is
controlled by an electrical field between the pixel electrode
and the first common electrode and an electrical field between
the pixel electrode and the second common electrode.
[0026] Another mode of the present invention is a liquid
crystal display device, including an insulating substrate, a
thin film transistor formed over the insulating substrate, a first
commor electrode provided in the same layer as a semicon-
ductor layer of the thin film transistor, a conductive layer
connected to the first common electrode, an insulating layer
provided over the first common electrode and the conductive
layer, a pixel electrode and a second common electrode pro-
vided over the insulating layer, and a liquid crystal material
provided over the pixel electrode and the second common
electrode, in which tilting of the liquid crystal material is
controlled by an electrical field between the pixel electrode
and the first common electrode and an electrical field between
the pixel electrode and the second common electrode.
[0027] In astructure of the present invention, the thin film
transistor can include a crystalline semiconductor layer.
[0028] Ina structure of the present invention, a passivation
layer provided over the first common electrode and the thin
film transistor, a color filter provided over the first common
electrode with the passivation layer therebetween, and ablack
matrix provided over the thin film transistor with the passi-
vation layer therebetween can be further included.

[0029] Ina structure of the present invention, a passivation
layer provided over the first common electrode and the thin
film transistor, a color filter provided over the first common
electrode and the thin film transistor with the passivation
layer therebetween, a counter substrate provided to face the
insulating substrate, and a black matrix provided over the thin
film transistor can be further included.

[0030] Ina structure of the present invention, a passivation
layer provided over the thin film transistor, a color filter
provided over the passivation layer, a first common electrode
provided over the color filter, and a black matrix provided
over the thin film transistor over the passivation layer can be
further included.

[0031] Another mode of the present invention is a liquid
crystal display device, including an insulating substrate, a
gate electrode formed over the insulating substrate, a first
common electrode formed in the same layer as the gate elec-
trode, an insulating layer provided to cover the gate electrode
and the first common electrode, a semiconductor layer pro-
vided over the gate electrode with the insulating layer ther-
ebetween, source and drain electrodes formed in the semi-
conductor layer, a conductive layer provided in the same layer
as the source and drain electrodes to be in contact with the first
common electrode, a pixel electrode connected to one of the
source and drain electrodes, a second common electrode con-
nected to the first common electrode with the conductive
layer therebetween, and a liquid crystal material provided
over the pixel electrode and the second common electrode, in
which tilting of the liquid crystal material is controlled by an
electrical field between the pixel electrode and the first com-
mon electrode and an electrical field between the pixel elec-
trode and the second common electrode.

[0032] Onemode of the present invention is a liquid crystal
display device, including an insulating substrate, a gate elec-
trode formed over the insulating substrate, a conductive layer
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formed in the same layer as the gate electrode, a first common
electrode provided in contact with the conductive layer, an
insulating layer provided to cover the gate electrode and the
first common electrode, a semiconductor layer provided over
the gate electrode with the insulating layer therebetween;
source and drain electrodes formed in the semiconductor
layer, a pixel electrode connected to one of the source and
drain electrodes, a second common electrode connected to the
first common electrode with the conductive layer therebe-
tween, and a liquid crystal material provided over the pixel
electrode and the second common electrode, in which tilting
ofthe liquid crystal material is controlled by an electrical field
between the pixel electrode and the first common electrode
and an electrical field between the pixel electrode and the
second common electrode.

[0033] In a structure of the present invention, the semicon-
ductor layer can have an amorphous semiconductor layer.
[0034] In astructure of the present invention, a passivation
layer provided over the first common electrode, a color filter
provided over the first common electrode with the passivation
layer therebetween, and a black matrix provided over the
source and drain electrodes can be further included.

[0035] Inastructure of the present invention, a passivation
layer provided over the first common electrode and the gate
electrode; a color filter provided over the source and drain
electrodes and over the first common electrode with the pas-
sivation layer therebetween, a counter substrate provided to
face the insulating substrate, and a black matrix provided over
the counter substrate can be further included.

[0036] In a structure of the present invention, the pixel
electrode can be comb-shaped.

[0037] Inastructure of the present invention, the first com-
mon electrode can be comb-shaped.

[0038] In a structure of the present invention, the second
common electrode can be comb-shaped.

[0039] In a structure of the present invention, the pixel
electrode may be formed of a transparent material.

[0040] Inastructure of the present invention, the first com-
mon electrode may be formed of a transparent material.
[0041] In a structure of the present invention, the second
common electrode may be formed of a transparent material.
[0042] According to the present invention, an electrical
field can be applied sufficiently to a liquid crystal material
using two or more pairs of electrodes. Then, tilting of the
liquid crystal material can be controlled by electrical fields
generated by two pairs of electrodes, whereby gray-scale
display can be conducted.

[0043] In addition, according to the present invention, an
image with a wide viewing angle and less color-shift due to
the angle at which the display screen is watched, and which is
favorably recognized outdoors in the sun and dark indoors (or
outdoors at night) can be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0044] FIG. 1 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0045] FIG. 2 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0046] FIG. 3 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0047] FIG. 4 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0048] FIG. 5 is a cross-sectional view of a liquid crystal
display device of the present invention;
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[0049] FIGS. 6A to 6C are cross-sectional views of a liquid
crystal display device of the present invention;

[0050] FIGS.7A to 7C are cross-sectional views of a liquid
crystal display device of the present invention;

[0051] FIGS. 8A to 8C are cross-sectional views of a liquid
crystal display device of the present invention;

[0052] FIGS. 9A to 9C are cross-sectional views of a liquid
crystal display device of the present invention;

[0053] FIGS. 10A to 10C are cross-sectional views of a
liquid crystal display device of the present invention;

[0054] FIGS. 11A to 11C are cross-sectional views of a
liquid crystal display device of the present invention;

[0055] FIGS. 12A to 12C are cross-sectional views of a
liquid crystal display device of the present invention;

[0056] FIG. 13 is a top view of a liquid crystal display
device of the present invention;

[0057] FIG. 14 is a top view of a liquid crystal display
device of the present invention;

[0058] FIG. 15 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0059] FIG. 16 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0060] FIG. 17 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0061] FIG. 18 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0062] FIG. 19 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0063] FIG. 20 is a cross-sectional view of a liquid crystal
display device of the present invention,

[0064] FIG. 21 is a cross-sectional view of a liquid crystal
display device of the present invention,

[0065] FIG. 22 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0066] FIG. 23 is a cross-sectional view of a liquid crystal
display device of the present invention,

[0067] FIG. 24 is a cross-sectional view of a liquid crystal
display device of the present invention,

[0068] FIG. 25 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0069] FIG. 26 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0070] FIG. 27 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0071] FIG. 28 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0072] FIG. 29 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0073] FIG. 30 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0074] FIG. 31 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0075] FIG. 32 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0076] FIG. 33 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0077] FIG. 34 is a cross-sectional view of a liquid crystal
display device of the present invention,

[0078] FIG. 35 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0079] FIG. 36 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0080] FIG. 37 is a cross-sectional view of a liquid crystal
display device of the present invention;
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[0081] FIG. 38 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0082] FIG. 39 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0083] FIG. 40 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0084] FIG. 41 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0085] FIG. 42 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0086] FIG. 43 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0087] FIG. 44 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0088] FIG. 45 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0089] FIG. 46 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0090] FIG. 47 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0091] FIG. 48 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0092] FIG. 49 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0093] FIG. 50 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0094] FIG. 51 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0095] FIG. 52 is a cross-sectional view of a liquid crystal
display device of the present invention,;
[0096] FIG. 53 is a cross-sectional view of a liquid crystal
display device of the present invention,;
[0097] FIG. 54 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0098] FIG. 55 is a cross-sectional view of a liquid crystal
display device of the present invention,;
[0099] FIG. 56 is a cross-sectional view of a liquid crystal
display device of the present invention,;
[0100] FIG. 57 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0101] FIG. 58 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0102] FIG. 59 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0103] FIG. 60 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0104] FIG. 61 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0105] FIG. 62 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0106] FIG. 63 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0107] FIG. 64 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0108] FIG. 65 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0109] FIG. 66 is a cross-sectional view of a liquid crystal
display device of the present invention,;
[0110] FIG. 67 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0111] FIG. 68 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0112] FIG. 69 is a cross-sectional view of a liquid crystal
display device of the present invention;
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[0113] FIG. 70 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0114] FIG. 71 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0115] FIG. 72 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0116] FIG. 73 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0117] FIG. 74 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0118] FIG. 75 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0119] FIG. 76 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0120] FIGS. 77A to 77C are views of a liquid crystal
display device of the present invention;
[0121] FIG. 78 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0122] FIG. 79 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0123] FIG. 80 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0124] FIG. 81 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0125] FIG. 82 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0126] FIG. 83 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0127] FIG. 84 is a cross-sectional view of a liquid crystal
display device of the present invention,
[0128] FIG. 85 is a cross-sectional view of a liquid crystal
display device of the present invention,
[0129] FIG. 86 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0130] FIG. 87 is a cross-sectional view of a liquid crystal
display device of the present invention,
[0131] FIG. 88 is a cross-sectional view of a liquid crystal
display device of the present invention,
[0132] FIG. 89 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0133] FIG. 90 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0134] FIG. 91 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0135] FIG. 92 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0136] FIG. 93 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0137] FIG. 94 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0138] FIG. 95 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0139] FIG. 96 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0140] FIG. 97 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0141] FIG. 98 is a cross-sectional view of a liquid crystal
display device of the present invention,
[0142] FIG. 99 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0143] FIG. 100 is a cross-sectional view of a liquid crystal
display device of the present invention;
[0144] FIG. 101 is a cross-sectional view of a liquid crystal
display device of the present invention;
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[0145] FIG. 102 s across-sectional view of a liquid crystal
display device of the present invention;

[0146] FIG. 103 is across-sectional view of a liquid crystal
display device of the present invention;

[0147] FIG. 104 is a cross-sectional view of a liquid crystal
display device of the present invention;

[0148] FIG.1051s across-sectional view of a liquid crystal
display device of the present invention;

[0149] FIG.106is a view of a liquid crystal display device
of the present invention;

[0150] FIGS. 107A to 107D are views of a liquid crystal
display device of the present invention;

[0151] FIG. 108 is a view of a liquid crystal display device
of the present invention;

[0152] FIGS.109A and 109B are cross-sectional views ofa
liquid crystal display device of the present invention;

[0153] FIGS. 110 A and 110B are views of a liquid crystal
display device of the present invention;

[0154] FIGS.111A to 111H are views of examples of elec-
tronic appliances to which the present invention is applied;
and

[0155] FIGS. 112A to 112C are cross-sectional views of a
liquid crystal display device of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0156] Hereinafter, the embodiment modes of the present
invention is described with reference to the accompanying
drawings. The present invention can be carried out in many
different modes, and it is easily understood by those skilled in
the art that modes and details herein disclosed can be modi-
fied in various ways without departing from the purpose and
the scope of the present invention. Accordingly, the present
invention should not be interpreted as being limited to the
description of the embodiment modes to be given below. Note
that like portions in the different drawings are denoted by the
like reference numerals when describing embodiment modes
with reference to the drawings, and repeated explanations
thereof are omitted.

[0157] In the present invention, a type of applicable tran-
sistor is not limited. It is thus possible to apply a thin film
transistor (TFT) using anon-single crystalline semiconductor
film typified by amorphous silicon or polycrystalline silicon,
aMOS transistor, a junction type transistor, a bipolar transis-
tor, which are formed using a semiconductor substrate or an
SOI substrate a transistor using an organic semiconductor or
a carbon nanotube, or the like. In addition, the type of sub-
strate over which a transistor is provided is not limited and the
transistor can be formed over a single crystalline substrate, an
SOI substrate, a glass substrate, or the like.

[0158] In the present invention, a connection is synony-
mous to an electrical connection. Accordingly, in a structure
disclosed in the present invention, another element which
enables electrical connection (such as different element, a
switch, a transistor, a capacitor, a resistor, or a diode) may be
interposed between elements having a predetermined con-
nection relationship.

[0159] A switch shown in the present invention may be any
switch such as an electrical switch or a mechanical switch. It
may be anything as long as it can control current flow. It may
be a transistor, a diode, or a logic circuit that is a combination
thereof. Therefore, in the case of using a transistor as a switch,
a polarity (conductivity) thereof is not particularly limited
because it operates as a mere switch. However, when an off
current is preferred to be small, a transistor of a polarity with
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small off current is desirably used. A transistor having an
LDD region, a transistor having a multiage structure, and the
like are given as a transistor with small off current. Further, it
is desirable that an N-channel transistor is employed when a
potential of a source terminal of the transistor serving as a
switch is closer to the low potential side power source (Vss,
Vend, 0V or the like), and a P-channel transistor is desirably
employed when the potential of the source terminal is closer
to the high potential side power source (Vdd or the like). This
helps a transistor to easily serve as a switch as the absolute
value of the gate-source voltage can be increased. Note that a
CMOS switch can also be applied by using both N-channel
and P-channel transistors.

[0160] As described above, a transistor of the present
invention may be any type of transistors and may be formed
over any type of substrate. Therefore, all circuits driving a
pixel may be formed over a glass substrate, a plastic substrate,
a single crystalline substrate, an SOI substrate, or any other
substrates. Alternatively, some of the circuits driving the pixel
may be formed over one substrate while other circuits may be
formed over another substrate. That is, not all of the circuits
are required to be formed over the same substrate. For
example, a pixel portion and a gate line driver circuit may be
formed with a TFT over a glass substrate while a signal line
driver circuit (or a part thereof) may be formed over a single
crystalline substrate, then, an IC chip thereof is connected to
the glass substrate by COG (Chip On Glass). Alternatively,
the IC chip may be connected to the glass substrateusing TAB
(Tape Automated Bonding) or a printed board.

[0161] Note that an element arranged in a pixel is not spe-
cifically limited. As a display element arranged in a pixel, any
display element may be used, such as an EL (electrolumines-
cence) element (also referred to as OLED (organic light emit-
ting diode), an organic EL element, an inorganic EL, or the
like), an element used in a field emission display (FED), an
SED (Surface-conduction Electron-emitter Display) that is
one kind of field emission display (FED), a liquid crystal
display (LCD), a grating light valve (GLV), a plasma display
(PDP), an electronic paper display, a digital micromirror
device (DMD), or a piezoelectric ceramic display.

[0162] Note that a semiconductor device refers to a device
having a semiconductor element such as a transistor or a
diode. A display device refers to a device having a display
element such as a liquid crystal element or an EL element. A
light emitting device refers to a device having a light emitting
element such that used in an EL element or FED.

Embodiment Mode 1

[0163] An example of a liquid crystal display device of the
present invention is described with reference to FI1G. 78. In a
liquid crystal display device, a plurality of pixels is provided
in matrix. An example of a cross-sectional structure of one
pixel is shown in FIG. 78.

[0164] As shown in FIG. 78, a pixel includes a portion
which conducts display by reflecting light (reflective portion)
1001 and a portion which conducts display by having light
pass therethrough (transmissive portion) 1002. In each
region, an electrode serving as a pixel electrode and an elec-
trode serving as a common electrode are provided.

[0165] The electrode serving as a pixel electrode has a
comb-shape or a slit. On the other hand, the electrode serving
as a common electrode includes a portion which has a plain-
shape and a portion having a comb-shape or a slit. However,
it is not limited to this combination.
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[0166] When voltage is supplied to the electrode serving as
a pixel electrode and the electrode serving as a common
electrode, an electrical field is generated. The electrical field
has many components parallel to a substrate. A liquid crystal
molecule rotates in a plane parallel to the substrate according
to the electrical field. Thus, transmittance and reflectance of
light can be controlled, thereby displaying a gray-scale.
[0167] When the electrode serving as a common electrode
is provided in plural, it is desirably to form an opening (con-
tact hole) in an insulating layer or overlap the electrodes in
order to electrically connect the electrodes to each other.
[0168] When the electrode serving as a pixel electrode and
the electrode serving as a common electrode are provided
with an insulating layer therebetween, the overlapped portion
can serve as a capacitor. The capacitor can serve as a holding
capacitor for holding an image signal.

[0169] In the portion which conducts display by reflecting
light (reflective portion) 1001, a reflective electrode is pro-
vided. A display is conducted by reflecting light by the reflec-
tive electrode. The reflective electrode may serve as the com-
mon electrode as well. In such a case, the reflective electrode
may be connected to the common electrode to be supplied
with voltage. Needless to say, the reflective electrode and the
common electrode may be separately provided. In such a case
where the reflective electrode and the common electrode are
separated, the reflective electrode may be supplied with no
voltage or may be supplied with another voltage.

[0170] In the portion which conducts display by having
light pass therethrough (transmissive portion) 1002, a trans-
parent electrode may be provided. A display is conducted by
having light pass therethrough or through an aperture in the
transparent electrode. The transparent electrode may serve as
the common electrode as well. In such a case, the transparent
electrode may be connected to the common electrode to be
supplied with voltage. Needless to say, the transparent elec-
trode and the common electrode may be separately provided.
In such a case where the transparent electrode and the com-
mon electrode are separated, the transparent electrode may be
supplied with no voltage or may be supplied with another
voltage. In addition, the transparent electrode may serve as
the pixel electrode as well.

[0171] A structure shown in FIG. 78 is described. In the
reflective portion 1001, an electrode 9103 in a liquid crystal
element and an electrode 9305 in a liquid crystal element are
overlapped with insulating layers 9204 and 9304 therebe-
tween. In the transmissive portion 1002, the electrode 9103 in
a liquid crystal element and an electrode 9104 in a liquid
crystal element are overlapped with an insulating layer 9304
therebetween.

[0172] In the reflective portion 1001 and the transmissive
portion 1002, the electrode 9103 in a liquid crystal element
and an electrode 9105 in a liquid crystal element are alter-
nately arranged.

[0173] The electrodes 9103 and 9105 in a liquid crystal
element are formed to be comb-shaped and the electrodes
9305 and 9104 in a liquid crystal element are plain-shaped.
However, it is not limited thereto. The electrodes 9305 and
9104 in a liquid crystal element may each have a slit-like
aperture, a hole, or may be comb-shaped.

[0174] Theelectrode9103 inaliquid crystal element serves
as the pixel electrode and the electrodes 9305,9104, and 9105
in a liquid crystal element serve as the common electrodes.
However, it is not limited thereto and the electrode 9103 in a
liquid crystal element may serve as the common electrode and
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the electrodes 9305, 9104, and 9105 in a liquid crystal ele-
ment may serve as the pixel electrodes.

[0175] Itis desirable that each of the common electrodes be
connected electrically by forming a contact hole in the insu-
lating layer or overlapping the electrodes each other.

[0176] The electrode 9305 in a liquid crystal element is
formed of a conductive material which reflects light. There-
fore, the electrode 9305 in a liquid crystal element serves as
the reflective electrode. In addition, the electrode 9104 in a
liquid crystal element is formed of a transparent material
which has light pass therethrough. Therefore the electrode
9104 in a liquid crystal element serves as the transparent
electrode.

[0177] The electrodes 9103 and 9105 in a liquid crystal
element are desirably formed of a material which is conduc-
tive as well as transparent. This is because they can contribute
to aportion which displays an image when they can have light
pass therethrough. Note that the electrodes 9103 and 9105 in
a liquid crystal element may be formed of a material which
reflects light. In such a case, even the transmissive portion
1002 can serve as the reflective portion since the transmissive
portion 1002 reflects light.

[0178] Note that the electrodes 9103 and 9105 in a liquid
crystal element are desirably formed at the same time. It is
because when the electrodes 9103 and 9105 in a liquid crystal
element are formed at the same time, the process can be
simplified, the number of masks (reticles) canbe reduced, and
cost can be reduced. However, it is not limited thereto and the
electrodes 9103 and 9105 in a liquid crystal element may be
separately formed. In such a case, it is possible that one of the
electrodes 9103 and 9105 in a liquid crystal element is trans-
parent and the other reflects light.

[0179] When the electrode serving as the pixel electrode
(the electrode 9103 in a liquid crystal element) and the elec-
trodes serving as the common electrodes (the electrodes
9305,9104, and 9105 in aliquid crystal element) are provided
with the insulating layer therebetween, the overlapped por-
tion can serve as a capacitor. The capacitor can serve as a
holding capacitor for holding an image signal.

[0180] As shown in FIGS. 78 and 79, when an electric
potential difference is generated between the electrodes 9103
and 9305 in a liquid crystal display, and between the elec-
trodes 9103 and 9105 in a liquid crystal element, liquid crys-
tal molecules (9303a and 93034) in a liquid crystal layer 9303
rotatein a direction parallel to surfaces of the electrodes 9103,
9305, and 9104 in a liquid crystal element (that is, in a plane
parallel to the substrate). Therefore, an amount of light which
passes the liquid crystal layer 9303 can be controlled. That is,
apolarization state of light can be controlled and an amount of
light which passes a polarizing plate which is provided over
an outer side of the substrate can be controlled. FIG. 79
corresponds to FIGS. 77A and 112A. The liquid crystal mol-
ecules (9303a and 93035) shown in FIG. 79 rotate in a similar
manner to liquid crystal molecules shown in FIGS. 77 A, 778,
112A,and 112B. Light enters the liquid crystal display device
from outside and passes the liquid crystal layer 9303, passes
the electrode 9103 in a liquid crystal element and the insulat-
ing layers 9204 and 9304, reflects off the electrode 9305 in a
liquid crystal element, passes the insulating layers 9204 and
9304 and the electrode 9103 in a liquid crystal element, and
exits from the liquid crystal display device, in this order.

[0181] Note that an electrode 9004 in F1G. 79 corresponds
to the electrodes 9305 and 9104 in a liquid crystal element in
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FIG. 78. An insulating layer 9005 in FIG. 79 corresponds to
the insulating layers 9204 and 9304 in FIG. 78.

[0182] Asshownin FIG. 79, since an electrode serving as a
common electrode is provided below an electrode serving as
a pixel electrode, in a crosswise direction, or in an oblique
direction (including an upper oblique direction and a lower
oblique direction) of the electrode serving as a pixel elec-
trode, more electrical field component parallel to the substrate
is generated, in regions 9002 and 9003. As a result, a viewing
angle characteristic is further improved.

[0183] Note that since the insulating layers 9204 and 9304
hardly have refractive index anisotropy, when light passes
therethrough, the polarization state does not change.

[0184] Note that in the portion which conducts display by
reflecting light (reflective portion) 1001 and the portion
which conducts display by having light pass therethrough
(transmissive portion) 1002, a color filter is provided in a light
path, thereby making light having a desired color. Light emit-
ted from each pixel is mixed to display an image.

[0185] The color filter may be provided over a counter
substrate which is provided over the liquid crystal layer 9303
or over the electrode 9103 in a liquid crystal element. Alter-
natively, the color filter may be provided over the insulating
layer 9304 or as a part thereof.

[0186] Note that a black matrix may be provided as well as
the color filter.
[0187] Note that in the portion which conducts display by

reflecting light (reflective portion) 1001, light passes the lig-
uid crystal layer 9303 twice. That is, external light enters the
liquid crystal layer 9303 from the counter substrate side,
reflects off the electrode 9303 in a liquid crystal element,
enters the liquid crystal layer 9303 again, and then exits
through the counter substrate side. In this manner, light passes
the liquid crystal layer 9303 twice.

[0188] On the other hand, in the portion which conducts
display by having light pass therethrough (transmissive por-
tion) 1002, light passes the electrode 9104 in a liquid crystal
element, enters the liquid crystal layer 9303, and then exits
through the counter substrate. That is, light passes the liquid
crystal layer 9303 once.

[0189] The liquid crystal layer 9303 has refractive index
anisotropy, therefore, a polarization state of light changes
depending on the distance traveled by the light in the liquid
crystal layer 9303, which leads to inaccurate image display.
Therefore, the polarization state of light needs to be adjusted.
The thickness of the liquid crystal layer 9303 (so-called cell
gap) in the portion which conducts display by reflecting light
(reflective portion) 1001 is thinned so that the distance trav-
eled by light in the liquid crystal layer 9303 can be prevented
from being too long even when the light passes therethrough
twice.

[0190] Note that the insulating layers 9204 and 9304 hardly
have refractive index anisotropy; therefore, a polarization
state of light passing therethrough does not change. Accord-
ingly, presence and thickness of the insulating layers 9204
and 9304 do not have much influence.

[0191] To make the thickness of the liquid crystal layer
9303 (so-called cell gap) thin, a film for adjusting the thick-
ness thereof may be provided. In FIG. 78, the insulating layer
9204 corresponds to such a film. That is, in the portion which
conducts display by reflecting light (reflective portion) 1001,
the insulating layer 9204 is a layer provided for adjusting the
thickness of the liquid crystal layer. Providing the insulating
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layer 9204 can make the liquid crystal layer in the reflective
portion 1001 thinner than that in the transmissive portion
1002.

[0192] Note that the thickness of the liquid crystal layer
9303 in the reflective portion 1001 is desirably half of that of
the transmissive portion 1002, Here, the half may include a
deviation unrecognizable by human eyes.

[0193] Note that light is not always emitted in a direction
perpendicular, that is, in a direction normal to the substrate.
Light is often emitted obliquely. Therefore, with all cases
considered, the distance traveled by light needs to be approxi-
mately the same in the reflective portion 1001 and the trans-
missive portion 1002. Therefore, the thickness of the liquid
crystal layer 9303 in the reflective portion 1001 is desirably
approximately one-third to two-thirds of that of the transmis-
sive portion 1002.

[0194] Thus, if a film for adjusting the thickness of the
liquid crystal layer 9303 is placed over the substrate side
where the electrode 9103 in a liquid crystal element is pro-
vided, the formation thereof becomes easier. That is, on the
substrate side where the electrode 9103 in a liquid crystal
element is provided, various wires, electrodes, and films are
formed. The film for adjusting the thickness of the liquid
crystal layer 9303 can be formed by using such wires, elec-
trodes, and films; therefore, the film can be formed with few
difficulties. Besides, a film having another function can be
formed in the same step, therefore, the process can be sim-
plified and the cost can be reduced.

[0195] Aliquid crystal display device of the present inven-
tion with the foregoing structure has a wide viewing angle and
less color-shift due to the angle at which its display screen is
watched. In addition, a liquid crystal display device of the
present invention can provide an image which is favorably
recognized outdoors in the sun and dark indoors (or outdoors
at night).

[0196] Although the electrodes 9305 and 9104 in a liquid
crystal element are arranged in the same plane in FIG. 78, it is
not limited thereto. They may be formed in different planes.

[0197] Note thatin FIG. 78 the electrodes 9305 and 9104 in
a liquid crystal element are arranged apart from each other.
However, it is not limited thereto. The electrodes 9305 and
9104 1n a liquid crystal element may be arranged in contact
with each other, or they may be formed of one electrode.
Alternatively, the electrodes 9305 and 9104 in a liquid crystal
element may be electrically connected to each other. In addi-
tion, the electrodes 9105 and 9104 in a liquid crystal element
may be electrically connected to each other.

[0198] In FIG. 78, the insulating layer 9204 is placed as a
film for adjusting the thickness of the liquid crystal layer
9303. However, it is not limited thereto and the film for
adjusting the thickness of the liquid crystal layer 9303 may be
provided on the counter substrate side.

[0199] Although the film is provided to thin the liquid crys-
tal layer 9303, the film may be removed in a predetermined
portion so as to thicken the liquid crystal layer 9303.

[0200] The reflective electrode may have an even surface,
but desirably has an uneven surface. With the uneven surface,
it is possible to diffuse and reflect light. As a result, light can
be scattered and luminance can be improved.

[0201] Note that as shown in FIG. 80, in the transmissive
portion 1002, the electrode 9104 in a liquid crystal element is
not necessarily provided.
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[0202] Inthatcase, as shown in FIG. 81, voltage is applied
between the electrodes 9105 and 9103 in a liquid crystal
element to control the liquid crystal molecules (93034 and
93036).

[0203] As described above, since the electrode 9104 in a
liquid crystal element is not provided in the transmissive
portion 1002, the process can be simplified, the number of
masks (reticles) can be reduced, and the cost can be reduced.

Embodiment Mode 2

[0204] An example of a liquid crystal display device of the
present invention having a structure different from that of
Embodiment Mode 1 is described. A portion having the same
function as that of Embodiment Mode 1 is denoted by the
same reference numeral.

[0205] FIG. 82 shows an example of a liquid crystal display
device which is different from that shown in FIG. 78 in that
the electrodes 9305 and 9104 in a liquid crystal element are
stacked. When the electrodes 9305 and 9104 in a liquid crys-
tal element are required to have the same electric potential,
they may be stacked to be connected electrically to each other.
[0206] Although the electrode 9104 in a liquid crystal ele-
ment is placed below the electrode 9305 in a liquid crystal
element, it is not limited thereto. The electrode 9104 in a
liquid crystal element may be placed over the electrode 9305
in a liquid crystal element.

[0207] Although the electrode 9104 in a liquid crystal ele-
ment is placed in the whole region below the electrode 9305
in a liquid crystal element, it is not limited thereto. The
electrode 9104 in a liquid crystal element may be placed over
and below a part of the electrode 9305 in a liquid crystal
element.

[0208] Inacase where the electrode 9104 in a liquid crystal
element is placed in the whole region below the electrode
9305 in a liquid crystal element, both the electrodes 9305 and
9104 in a liquid crystal element can be formed using one
mask. In general, the electrodes 9305 and 9104 in a liquid
crystal element are each formed using different masks. How-
ever, in this case, a mask such as ahalftone or graytone is used
and by changing thickness of a resist by region, the electrodes
9305 and 9104 in a liquid crystal element can be formed with
one mask. As a result, the process can be simplified, the
number of steps can be reduced, and the number of masks (the
number of reticles) can be reduced, so that the cost can be
reduced.

[0209] In FIG. 83, a liquid crystal display device is shown
in which the electrodes 9305 and 9104 in a liquid crystal
element are electrically connected by being partially over-
lapped with each other. The electrodes 9305 and 9104 in a
liquid crystal element may be electrically connected in such a
structure.

[0210] Although the electrode 9104 in a liquid crystal ele-
ment is placed over electrode 9305 in a liquid crystal element
to be in contact with each other, it is not limited thereto. The
electrode 9305 in a liquid crystal element may be placed over
the electrode 9104 in a liquid crystal element to be in contact
with each other.

[0211] In this manner, by not arranging the electrode 9104
in a liquid crystal element in a wide region over the electrode
9305 in a liquid crystal element, loss of light therein can be
reduced.

[0212] InFIG. 84, the electrodes 9305 and 9104 in a liquid
crystal element are provided in different layers with an insu-
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lating layer 9306 therebetween. As in FIG. 85, the electrodes
9305 and 9104 in a liquid crystal element may be provided in
different layers.

[0213] When the electrodes 9305 and 9104 in a liquid crys-
tal element are formed in different layers, the distance
between the electrodes 9305 and 9104 in a liquid crystal
element in the reflective portion 1001 is approximately the
same as that in the transmissive portion 1002. Therefore, the
gap between the electrodes in the reflective portion 1001 and
that in the transmissive portion 1002 can be approximately
the same. Since application and intensity of electrical filed
change according to the gap between electrodes, when the
gaps between the electrodes are approximately the same in
the reflective portion 1001 and the transmissive portion 1002,
approximately the same level of electrical fields can be
applied thereto. Therefore, liquid crystal molecules can be
controlled with accuracy. In addition, since the liquid crystal
molecules rotate in approximately the same manner in the
reflective portion 1001 and the transmissive portion 1002, an
image with approximately the same gray-scale can be viewed
whether the image is displayed or viewed by the liquid crystal
display device used as a transmissive type or as a reflective
type.

[0214] Although the electrode 9104 in a liquid crystal ele-
ment is placed in the whole region below the electrode 9305
in a liquid crystal element, it is not limited thereto. The
electrode 9104 in a liquid crystal element needs to be pro-
vided at least in the transmissive portion 1002.

[0215] Note that a contact hole may be formed in the insu-
lating layer 9306 to connect the electrodes 9104 and 9305 in
a liquid crystal element.

[0216] FIG. 85 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 84 in that
the electrode 9305 in a liquid crystal element is provided in a
layer lower than the electrode 9104 (a layer further away from
the liquid crystal layer 9303) in a liquid crystal element.
[0217] Although the electrode 9104 in a liquid crystal ele-
ment is also formed in the reflective portion 1001, it is not
limited thereto. The electrode 9104 in a liquid crystal element
needs to be provided at least in the transmissive portion 1002.
[0218] Note that in the case where the electrode 9104 in a
liquid crystal element is also formed in the reflective portion
1001, the liquid crystal layer 9303 is controlled according to
the voltage between the electrodes 9104 and 9103 in a liquid
crystal element. In that case, the electrode 9305 in a liquid
crystal element serves only as the reflective electrode and the
electrode 9104 in a liquid crystal element serves as the com-
mon electrode in the reflective portion 1001.

[0219] Therefore, in that case, voltage supplied to the elec-
trode 9305 in a liquid crystal element is arbitrary. The same
voltage as the electrode 9104 in a liquid crystal element or the
electrode 9103 in a liquid crystal element may be supplied to
the electrode 9305 in a liquid crystal element. In that case, a
capacitor is formed between the electrodes 9305 and 9104 in
aliquid crystal element, which may serve as a holding capaci-
tor for holding an image signal.

[0220] Note that a contact hole may be formed in the insu-
lating layer 9306 to connect the electrodes 9104 and 9305 in
a liquid crystal element to each other.

[0221] In FIG. 86, the electrode 9305 in a liquid crystal
element in the reflective portion 1001 and the electrodes 9103
and 9105 in a liquid crystal element in the transmissive por-
tion 1002 are formed over the insulating layer 9304. In addi-
tion, the insulating layer 9204 is formed over the electrode
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9305 in a liquid crystal element and the electrodes 9103 and
9105 in a liquid crystal element in the reflective portion are
formed thereover. The electrode 9104 in a liquid crystal ele-
ment is formed below the insulating layer 9304.

[0222] Although the electrode 9104 in a liquid crystal ele-
ment is also formed in the reflective portion 1001, it is not
limited thereto. The electrode 9104 in a liquid crystal element
needs to be provided at least in the transmissive portion 1002.
[0223] Note that a contact hole may be formed in the insu-
lating layer 9304 to connect the electrodes 9104 and 9305 in
a liquid crystal element to each other.

[0224] Note that as shown in FIG. 93, the electrode 9104 in
a liquid crystal element is not necessarily provided in the
transmissive portion 1002.

[0225] In such a case, as shown in FIG. 81, voltage is
applied between the electrodes 9105 and 9103 in a liquid
crystal element to control the liquid crystal molecules (9303a
and 93035).

[0226] As described above, since the electrode 9104 in a
liquid crystal element is not provided in the transmissive
portion 1002, the process can be simplified, the number of
masks (reticles) can be reduced, and the cost can be reduced.
[0227] Note thatin FIGS. 78 to 86 and 93, although uneven-
ness of surfaces of the electrodes are not shown, the surfaces
of the electrodes 9103, 9305, 9104, and 9105 in a liquid
crystal element are not limited to be flat. Their surfaces may
be uneven.

[0228] Note thatin FIGS. 78 to 86 and 93, although uneven-
ness of surfaces of the insulating layers 9204, 9304, and 9306
are not shown, the surfaces of the insulating layers 9204,
9304, and 9306 are not limited to be flat. Their surfaces may
be uneven.

[0229] Note that by making the surface of the reflective
electrode be very uneven, light can be diffused. As a result,
luminance of'the display device can be improved. Therefore,
the reflective electrode and the transparent electrode (the
electrodes 9305 and 9104 in a liquid crystal element) shown
in FIGS. 78 to 86 and 93 may have uneven surfaces.

[0230] Note that the uneven surface preferably has a shape
with which light can be diffused as easily as possible.
[0231] In the transmissive portion 1002, the transparent
electrode desirably does not have unevenness so as not to
affect application of an electrical field. Note that even if there
is unevenness, there is no problem if display is not affected.
[0232] FIG. 87 shows a case where the surface of the reflec-
tive electrode in FIG. 78 is uneven. Each of FIGS. 88 and 89
shows a case where the surface of the reflective electrode in
FIG. 82 is uneven. FIG. 90 shows a case where the surface of
the reflective electrode in FIG. 83 is uneven. FIG. 91 shows a
case where the surface of the reflective electrode in FIG. 84 is
uneven. FIG. 92 shows a case where the surface of the reflec-
tive electrode in FIG. 85 is uneven.

[0233] The description of FIGS. 78 to 86 and 93 where the
surface of the reflective electrode is not uneven can be applied
to FIGS. 86 to 92.

[0234] FIG. 87 shows an example of a liquid crystal display
device which is different from that shown in FIG. 78 in thata
convex-shaped scatterer 9307 is provided below the electrode
9305 in a liquid crystal element. By providing the convex-
shaped scatterer, the electrode 9305 ina liquid crystal element
has an uneven surface, and light is scattered and degradation
of contrast and glare due to reflection of light can be pre-
vented; thereby improving luminance.
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[0235] Note that the shape of the scatterer 9307 desirably
has a shape with which light is diffused as easily as possible.
However, since an electrode and a wire may be formed there-
over, a smooth shape is desirable so as to prevent breaking of
the electrodes and wires.

[0236] FIG. 89 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 88 in that
the electrodes 9305 and 9104 in a liquid crystal element are
stacked.

[0237] Since the electrodes 9104 and 9305 in a liquid crys-
tal element stick together in a large area, contact resistance
can be reduced.

[0238] FIG. 90 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 89 in that a
scatterer 9203 is provided between the electrodes 9305 and
9104 in a liquid crystal element.

[0239] Since the scatterer 9203 is formed after forming the
electrode 9104 in a liquid crystal element, the electrode 9104
in a liquid crystal element can be flattened in the reflective
portion 1001.

[0240] FIG. 90 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 83 in that
the convex-shaped scatterer 9203 is provided below the elec-
trode 9305 in a liquid crystal element.

[0241] FIG. 91 shows an example of a liquid crystal display
device which is different from that shown in FIG. 84 in that
the surface of the insulating layer 9306 is partially uneven.
The surface of the electrode 9305 in a liquid crystal element
becomes uneven, reflecting such the shape of the insulating
layer 9306.

[0242] FIG. 92 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 85 in that
the surface of the electrode 9305 in a liquid crystal element
becomes uneven by providing an insulating layer 9308 hav-
ing a partially uneven surface below the electrode 9305 in a
liquid crystal element.

[0243] Although in FIGS. 78 to 93, the film for adjusting
the thickness of the liquid crystal layer 9303 is formed below
the electrode 9103 in a liquid crystal element, it is not limited
thereto. As shown in FIG. 94, the insulating layer 9204 for
adjusting the thickness ofthe liquid crystal layer 9303 may be
placed over the electrodes 9103 and 9105 in a liquid crystal
element.

[0244] Inthatcase, as shown in FIG. 95, the electrode 9104
in a liquid crystal element is not necessarily provided in the
transmissive portion 1002.

[0245] In such a case, as shown in FIG. 81, voltage is
applied between the electrodes 9105 and 9103 in a liquid
crystal element to control the liquid crystal molecules (9303a
and 93035).

[0246] As described above, since the electrode 9104 in a
liquid crystal element is not provided in the transmissive
portion 1002, the process can be simplified, the number of
masks (reticles) can be reduced, and the cost can be reduced.
[0247] FIG. 94 corresponds to FIG. 78. In FIGS. 82 to 92,
as in the case of FIG. 94, the insulating layer 9204 for adjust-
ing the thickness of the liquid crystal layer 9303 can be placed
over the electrode 9103 in a liquid crystal element.

[0248] Although in many drawings in FIGS. 78 to 94, the
film for adjusting the thickness ofthe liquid crystal layer 9303
is provided on the substrate side where the electrode 9103 in
aliquid crystal element is formed, it is not limited thereto. The
film for adjusting the thickness ofthe liquid crystal layer 9303
may be placed over a counter substrate side.
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[0249] By placing the film for adjusting the thickness of the
liquid crystal layer 9303 on the counter substrate side, the
electrode 9103 in a liquid crystal element can be arranged in
the same plane in the reflective portion 1001 and that in the
transmissive portion 1002. Therefore, the distances between
the electrodes in the reflective portion 1001 and the transmis-
sive portion 1002 can be approximately the same. Since appli-
cation and intensity of electrical filed change according to a
distance between electrodes, when the gaps between the elec-
trodes are approximately the same in the reflective portion
1001 and the transmissive portion 1002, approximately the
same level of electrical fields can be applied thereto. There-
fore, liquid crystal molecules can be controlled with accuracy.
In addition since the liquid crystal molecules rotate in
approximately the same manner in the reflective portion 1001
and the transmissive portion 1002, an image with approxi-
mately the same gray-scale can be viewed whether the image
is displayed or viewed by the liquid crystal display device
used as a transmissive type or as a reflective type.

[0250] When the film for adjusting the thickness of the
liquid crystal layer 9303 is provided, there is a possibility that
an alignment state of the liquid crystal molecules becomes
disordered and a defect such as disclination may be caused.
However, placement of the film for adjusting the thickness of
the liquid crystal layer 9303 over a counter substrate 9202 can
set the counter substrate 9202 apart from the electrode 9103 in
a liquid crystal element and therefore, an electrical field
applied to the liquid crystal layer is not weakened, the align-
ment state of the liquid crystal molecules is hardly disordered,
and an image can be prevented from being hardly recogniz-
able.

[0251] Note that the number of steps for forming the
counter substrate is small since only the color filter, the black
matrix, and the like are provided thereto. Therefore, even if
the film for adjusting the thickness of the liquid crystal layer
9303 is provided to the counter substrate 9202, a yield is not
easilyreduced. Evenifa defectis generated, since the number
of steps is small and the cost is low, waste of the manufactur-
ing cost can be suppressed.

[0252] Note that in a case where the film for adjusting the
thickness of the liquid crystal layer 9303 is provided to the
counter substrate 9202, particles serving as a scattering mate-
rial may be contained in the film for adjusting the thickness of
the liquid crystal layer 9303 so that light is diffused and
luminance is improved. The particles are formed of a trans-
parent resin material which has a refractive index different
from a base material (such as an acrylic resin) forming a film
for adjusting a gap. When the particles are contained, light
can be scattered and contrast and luminance of a displayed
image can be improved.

[0253] FIG. 96 shows acase where the film for adjusting the
thickness of the liquid crystal layer is provided to the counter
substrate in FIG. 78. FIG. 97 shows a case where the film for
adjusting the thickness of the liquid crystal layer is provided
to the counter substrate in FIG. 82. FIG. 98 shows a case
where the film for adjusting the thickness of the liquid crystal
layer is provided to the counter substrate in FIG. 83. FIG. 99
shows a case where the film for adjusting the thickness of the
liquid crystallayer is provided to the counter substrate in FIG.
84. F1G. 100 shows a case where the film for adjusting the
thickness of the liquid crystal layer is provided to the counter
substrate in FIG. 85. FIG. 101 shows a case where the film for
adjusting the thickness of the liquid crystal layer is provided
to the counter substrate in FIG. 80.
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[0254] Therefore, the description on FIGS. 78 to 86 can be
applied to FIGS. 96 to 101.

[0255] FIG. 96 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 78 in that an
insulating layer 9201 for adjusting the thickness of the liquid
crystal layer 9303 is provided on another side of the liquid
crystal layer 9303 than a side of which the electrode 9103 in
aliquid crystal element is provided, and the electrode 9103 in
a liquid crystal element is provided over the insulating layer
9304.

[0256] FIG. 97 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 82 in that
the insulating layer 9201 for adjusting the thickness of the
liquid crystal layer 9303 is provided on another side of the
liquid crystal layer 9303 than a side of which the electrode
9103 in a liquid crystal element is provided, and the electrode
9103 in a liquid crystal element is formed over the insulating
layer 9304.

[0257] FIG. 98 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 83 in that
the insulating layer 9201 for adjusting the thickness of the
liquid crystal layer 9303 is provided on another side of the
liquid crystal layer 9303 than a side of which the electrode
9103 in a liquid crystal element is provided, and the electrode
9103 in a liquid crystal element is formed over the insulating
layer 9304.

[0258] FIG. 99 shows an example ofa liquid crystal display
device which is different from that shown in FIG. 84 in that
the insulating layer 9201 for adjusting the thickness of the
liquid crystal layer 9303 is provided on another side of the
liquid crystal layer 9303 than a side of which the electrode
9103 in a liquid crystal element is provided, and the electrode
9103 in a liquid crystal element is formed over the insulating
layer 9304.

[0259] FIG. 100 shows an example of a liquid crystal dis-
play device which is different from that shown in F1G. 87 in
that the insulating layer 9201 for adjusting the thickness of the
liquid crystal layer 9303 is provided on another side of the
liquid crystal layer 9303 than a side of which the electrode
9103 in a liquid crystal element is provided, and the electrode
9103 in a liquid crystal element is formed over the insulating
layer 9304.

[0260] FIG. 101 shows an example of a liquid crystal dis-
play device which is different from that shown in FIG. 80 in
that the insulating layer 9201 for adjusting the thickness of the
liquid crystal layer 9303 is provided on another side of the
liquid crystal layer 9303 than a side of which the electrode
9103 in a liquid crystal element is provided, and the electrode
9103 in a liquid crystal element is formed over the insulating
layer 9304.

[0261] Note that in FIGS. 96 to 101, although unevenness
of surfaces of the electrodes are not shown, the surfaces of the
electrodes 9103, 9305, 9104, and 9105 in a liquid crystal
element are not limited to be flat. Their surfaces may be
uneven.

[0262] Note that in FIGS. 96 to 101, although unevenness
of surfaces of the insulating layers 9204, 9304, and 9306 are
not shown, the surfaces of the insulating layers 9204, 9304,
and 9306 are not limited to be flat. Their surfaces may be
uneven.

[0263] Note that by making the surface of the reflective
electrode be very uneven, light can be diffused. As a result,
luminance of the display device can be improved. Therefore,
the reflective electrode and the transparent electrode (the
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electrode 9305 in a liquid crystal element and the electrode
9104 in a liquid crystal element) shown in FIGS. 96 to 101
may have uneven surfaces.

[0264] Note that the uneven surface preferably has a shape
with which light can be diffused as easily as possible.
[0265] In the transmissive portion 1002, the transparent
electrode desirably does not have unevenness so as not to
affect application of an electrical field to the liquid crystal
layer. Note that even if there is unevenness, there is no prob-
lem if display is not affected.

[0266] Note that as in the case of FIGS. 78 to 86, in which
the reflective electrode may have an uneven surface as shown
in FIGS. 87 to 92, the reflective electrode in FIGS. 96 to 101
may have an uneven surface. F1G. 102 shows a case where the
reflective electrode in FIG. 96 has unevenness. Similarly, the
reflective electrode in FIGS. 97 to 101 may have unevenness.
[0267] Thedescription of FIGS. 96 where the surface of the
reflective electrode is not uneven can be applied to FIG. 102.
[0268] FIG. 102 shows an example of a liquid crystal dis-
play device which is different from that shown in FI1G. 96 in
that the insulating layer 9201 for adjusting the thickness ofthe
liquid crystal layer 9303 is provided on another side of the
liquid crystal layer 9303 than a side of which the electrode
9103 in a liquid crystal element is provided, and the electrode
9103 in a liquid crystal element is formed over the insulating
layer 9304.

[0269] InFIGS.781t0102,there are cases where the film for
adjusting the thickness of the liquid crystal layer 9303 is
placed on the substrate side where the electrode 9103 in a
liquid crystal element is provided or the counter substrate
side, but it is not limited thereto. The film for adjusting the
thickness of the liquid crystal layer 9303 itself is not neces-
sarily formed, as shown in FIG. 103. FIG. 103 corresponds to
FIGS. 78 and 96. Besides in the cases shown in FIGS. 78 and
96, the film for adjusting the thickness of the liquid crystal
layer 9303 itself is not necessarily formed in the cases shown
in FIGS. 79 to 95 and 97 to 102.

[0270] When the film for adjusting the thickness of the
liquid crystal layer 9303 itself is not provided, a distance
traveled by light in the liquid crystal layer in the reflective
portion is different from that in the transmissive portion.
Therefore, it is desirable to provide, for example, a retardation
film (such as a quarter-wave plate) or a material with refrac-
tive index anisotropy (such as liquid crystal) in a light path so
as to change a polarization state of light. For example, if a
retardation film is provided between the counter substrate and
the polarizing plate on the side of the counter substrate on
which the liquid crystal layer is not provided, the light trans-
mission state can be the same in the reflective portion and the
transmissive portion.

[0271] Although the electrodes 9103 in a liquid crystal
element may be formed in the same plane in the transmissive
portion 1002 in FIGS. 78 to 103 and the foregoing descrip-
tion, it is not limited thereto. The 9103 electrodes in a liquid
crystal element may be formed on different planes.

[0272] Although the electrodes 9105 in a liquid crystal
element may be formed in the same plane in the transmissive
portion 1002 in FIGS. 78 to 103 and the foregoing descrip-
tion, it is not limited thereto. The electrodes 9105 in a liquid
crystal element may be formed on different planes.

[0273] Although the electrodes 9103 in a liquid crystal
element may be formed in the same plane in the reflective
portion 1001, in FIGS. 78 to 103 and the foregoing descrip-
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tion it is not limited thereto. The electrodes 9103 in a liquid
crystal element may be formed on different planes.

[0274] Although the electrodes 9105 in a liquid crystal
element may be formed in the same plane in the reflective
portion 1001, in FIGS. 78 to 103 and the foregoing descrip-
tion it is not limited thereto. The electrodes 9105 in a liquid
crystal element may be formed on different planes.

[0275] Although the electrodes 9305 and 9104 in a liquid
crystal element in the reflective portion 1001 may be formed
to be plain-shaped in FIGS. 78 to 103 and the foregoing
description, it is not limited thereto. The electrodes 9305 and
9104 in a liquid crystal element may be formed to have a
comb-shape, a slit, or an aperture.

[0276] Although the electrode 9104 in a liquid crystal ele-
ment in the transmissive portion 1002 may be formed to be
plain-shaped in FIGS. 78 to 103 and the foregoing descrip-
tion, it is not limited thereto. The electrode 9104 in a liquid
crystal element may be formed to have a comb-shape, a slit, or
an aperture.

[0277] Although the electrodes 9305 and 9104 in a liquid
crystal element may be formed below the electrode 9103 ina
liquid crystal element in the reflective portion 1001 in FIGS.
79 to 104 and the foregoing description, it is not limited
thereto. If the electrodes 9305 and 9104 in a liquid crystal
have a comb-shape, a slit, or an aperture, they may be formed
in the same level as the electrode 9103 in a liquid crystal
element or over the electrode 9103 in a liquid crystal element.

[0278] Although the electrodes 9305 and 9104 in a liquid
crystal element may be formed below the electrode 9105 in a
liquid crystal element in the reflective portion 1001 in FIGS.
78 to 103 and the foregoing description, it is not limited
thereto. If the electrodes 9305 and 9104 in a liquid crystal
element have a comb-shape, a slit, or an aperture, they may be
formed in the same level as the electrode 9105 in a liquid
crystal element or over the electrode 9105 in a liquid crystal
element.

[0279] Although the electrodes 9305 and 9104 in a liquid
crystal element may be formed below the electrode 9103 ina
liquid crystal element in the transmissive portion 1002 in
FIGS. 78 to 103 and the foregoing description, it is not limited
thereto. If the electrodes 9305 and 9104 in a liquid crystal
element have a comb-shape, a slit, or an aperture, they may be
formed in the same level as the electrode 9103 in a liquid
crystal element or over the electrode 9103 in a liquid crystal
element.

[0280] Although the electrodes 9305 and 9104 in a liquid
crystal element may be formed below the electrode 9105 in a
liquid crystal element in the transmissive portion 1002 in
FIGS. 78 to 103 and the foregoing description, it is not limited
thereto. If the electrodes 9305 and 9104 in a liquid crystal
element have a comb-shape, a slit, or an aperture, they may be
formed in the same level as the electrode 9105 in a liquid
crystal element or over the electrode 9105 in a liquid crystal
element.

[0281] Note that in the foregoing structure such as struc-
tures shown in FIGS. 78 to 103 and combination thereof, a
color filter may be provided over the counter substrate which
is provided over the liquid crystal layer 9303 or may be
provided over the substrate over which the electrode 9103 in
a liquid crystal element is provided.

[0282] For example, a color filter may be provided in the
insulating layers 9304, 9204, 9306, and 9308 or as a part
thereof.
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[0283] Note that a black matrix may be provided in a simi-
lar manner to a color filter. Needless to say, both a color filter
and a black matrix may be provided.

[0284] Thus, if the insulating layer serves as the color filter
or the black matrix, a material cost can be reduced.

[0285] When the color filter or the black matrix is placed
over the substrate over which the electrode 9103 in a liquid
crystal element is provided, a margin of arrangement of the
counter substrate is enhanced.

[0286] Note that a variety of positions, kinds, and shapes of
the electrode in a liquid crystal element, and positions and
shapes of the insulating layer can be employed. That is, a
position of the electrode in a liquid crystal element in one
drawing and a position of the insulating layer in another
drawing can be combined so as to make many variations. For
example, the example shown in FIG. 88 is formed by chang-
ing the shape of the electrode 9305 in a liquid crystal element
in FIG. 79 to have an uneven shape. For another example, the
position and the shape of the electrode 9104 in a liquid crystal
element in FIG. 79 are changed, so that the example shown in
FIG. 87 is formed. In the foregoing drawings, each part in
each drawing can be combined with the corresponding part in
another drawing; therefore, enormous numbers of variations
can be formed.

Embodiment Mode 3

[0287] In Embodiment Modes 1 and 2, a description is
made of a case where the reflective portion and the transmis-
sive portion are provided, that is, the case where a semi
transmissive liquid crystal display device is provided, but it is
not limited thereto.

[0288] When one of the electrodes 9305 and 9104 in a
liquid crystal element is removed and the other is provided
over the whole surface, a reflective or a transmissive liquid
crystal display device can be formed.

[0289] When the electrode 9305 in a liquid crystal element
is removed and the electrode 9104 in a liquid crystal element
is provided over the whole surface, a transmissive liquid
crystal element is formed. When the transmissive liquid crys-
tal display device is used indoors, bright and beautiful display
can be conducted since an aperture ratio thereof is high.
[0290] When the electrode 9104 in a liquid crystal element
is removed and the electrode 9305 in a liquid crystal element
is provided over the whole surface, a reflective liquid crystal
display device is formed. When the reflective liquid crystal
display device is used outdoors, clear display can be con-
ducted since reflectance thereof is high; therefore, a display
device with low power consumption can be realized. When
the reflective liquid crystal display device is used indoors,
display can be conducted by providing a front light over a
display portion.

[0291] When the liquid crystal display device is used as a
reflective liquid crystal display device or transmissive liquid
crystal display device, a distance traveled by light does not
vary in one pixel. Therefore, the insulating layer 9204 for
adjusting the thickness of the liquid crystal layer (cell gap) is
not required.

[0292] FIG. 104 shows an example where the liquid crystal
display device shown in FIG. 78 is transmissive. FIG. 105
shows an example where the liquid crystal display device
shown in FIG. 87 is reflective.

[0293] As shown in FIGS. 104 and 105, a contact hole may
be formed in the insulating layer 9304 so that the electrodes
9305, 9104, and 9105 in a liquid crystal element are con-
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nected. Since those electrodes serve as the common elec-
trodes, they are desirably connected electrically.

[0294] Note that the drawings and descriptions on FIGS. 77
to 103 can be applied to a transmissive or reflective liquid
crystal display device, in a similar manner to FIGS. 104 and
105.

[0295] Note that the description in Embodiment Modes 1
and 2 can be applied to or combined with this embodiment
mode.

Embodiment Mode 4

[0296] An example of an active matrix liquid crystal dis-
play device of the present invention is described.

[0297] Inthis embodiment mode, an example is described,
where a structure described in Embodiment Modes 1to3 ora
structure realized by combination of portions shown in the
drawings therein is formed with a transistor.

[0298] Note that in the present invention, a transistor is not
always required; therefore, the present invention can be
applied to a display device without a transistor, that is, a
so-called passive matrix display device.

[0299] Inthis embodiment mode, a case is described where
a liquid crystal display device is transmissive and is con-
trolled using a top gate transistor.

[0300] However, itis not limited thereto, and a bottom gate
transistor may be used.

[0301] FIG. 1 shows a liquid crystal display device includ-
ing a substrate 100 having an insulating surface (hereinafter
referred to as an insulating substrate), over which a thin film
transistor 102, a first electrode 103, a second electrode 104,
and a third electrode 105 connected to the thin film transistor
are formed. The first electrode 103 serves as a pixel electrode.
The second electrode 104 serves as a common electrode. The
third electrode 105 serves as a common electrode.

[0302] Note that a gate electrode is a part of a gate line. A
portion of the gate line which serves as an electrode for
switching the thin film transistor 102 is the gate electrode.
[0303] A common wire is a wire electrically connected to
electrodes provided in a liquid crystal element and which is
led so that electrodes in a liquid crystal element in a plurality
of pixels provided in a liquid crystal display device have the
same electric potential. The electrode in a liquid crystal ele-
ment electrically connected to the common wire is called a
common electrode in general. On the other hand, an electrode
in a liquid crystal element whose electric potential changes as
needed according to electric potential from a source line is
called a pixel electrode in general.

[0304] The thin film transistor 102 is preferably formed
over the insulating substrate 100 with a base layer 101 ther-
ebetween. By providing the base layer 101, entry of impurity
elements from the insulating substrate 100 to the thin film
transistor 102, especially to a semiconductor layer can be
prevented. Silicon oxide, silicon nitride, or a stacked layer
thereof can be used for the base layer 101. Silicon nitride is
preferable because it can prevent the entry of the impurity
effectively. On the other hand, silicon oxide is preferable
because it does not cause trapping of electric charge or hys-
teresis of electric characteristics even if it is in contact with
the semiconductor layer directly.

[0305] Although the thin film transistor 102 is a top gate
type, it is not limited thereto. The thin film transistor 102 may
be a bottom gate type.

[0306] The thin film transistor 102 includes the semicon-
ductor layer 111 processed into a predetermined shape, a gate
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insulating layer 112 covering the semiconductor layer or pro-
vided over the semiconductor layer, a gate electrode 113
provided over the semiconductor layer with the gate insulat-
ing layer therebetween, and source and drain electrodes 116.
[0307] The gate insulating layer formed covering the semi-
conductor layer can prevent attachment or entry of an impu-
rity to the semiconductor layer even if the semiconductor
layer is exposed to atmosphere in a process. In addition, the
gate insulating layer provided over the semiconductor layer
can be processed using the gate electrode as a mask; there-
fore, the number of masks can be reduced. Thus, a shape of
the gate insulating layer 112 can be decided according to the
process or the like, and it may be that the gate insulating layer
1121s only formed below the gate electrode or may be formed
over the whole surface. Alternatively, the gate insulating layer
112 may be provided so as to be thick below or in a vicinity of
the gate electrode and be thin in another region.

[0308] In the semiconductor layer, an impurity region 114
is provided. The thin film transistor becomes an N-type or a
P-type depending on conductivity of the impurity region. The
impurity region can be formed by adding the impurity ele-
ments in a self-aligned manner using the gate electrode 113 as
amask. Note that another mask may be prepared and used.
[0309] In the impurity region, its concentration can be var-
ied. For example, a low-concentration impurity region and a
high-concentration impurity region can be provided. The
low-concentration impurity region can be formed by making
the gate electrode 113 have a tapered shape and by adding an
impurity element in a self-aligned manner using such a gate
electrode. Alternatively, the low-concentration impurity
region can be formed by varying the thickness of the gate
insulating layer 112 or making the gate electrode have a
tapered shape. In addition, the concentration of the impurity
region can be varied by forming a sidewall structure in the
side surfaces of the gate electrode 113. A structure in which a
low-concentration impurity region and a high-concentration
impurity region are provided is called an LDD (Lightly
Doped Drain) structure. A structure where low-concentration
impurity region and a gate electrode are overlapped is called
a GOLD (Gate-drain Overlapped LDD) structure. In such a
thin film transistor including a low-concentration impurity
region, short-channel effect which is generated as a gate
length is shortened can be prevented. In addition, off-current
can be reduced and concentration of an electrical field in the
drain region can be suppressed; thereby improving reliability
of the transistor.

[0310] The insulating layer 106 is provided to cover the
semiconductor layer 111 and the gate electrode 113. The
insulating layer 106 can have a single-layer structure or a
stacked-layer structure. An inorganic material or an organic
material can be used for the insulating layer 106. As an
inorganic material, silicon oxide or silicon nitride can be
used. As an organic material, polyimide, acrylic, polyamide,
polyimide amide, a resist, benzocyclobutene, siloxane, or
polysilazane can be used. Siloxane includes a skeleton struc-
ture formed by a bond of silicon (Si) and oxygen (O). An
organic group containing at least hydrogen (such as an alkyl
group or aromatic hydrocarbon) is used as a substituent.
Alternatively, a fluoro group may be used as the substituent.
Further alternatively, a fluoro group and an organic group
including at least hydrogen may be used as the substituent.
Note that polysilazane is formed using a polymer material
having a bond of silicon (Si) and nitrogen (N) as a starting
material. It is preferable to use an organic material for the
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insulating layer 106 since flatness of the surface thereof can
be improved. When an inorganic material is used for the
insulating layer 106, the surface thereof follows the shapes of
the semiconductor layer or the gate electrode. In this case, the
insulating layer 106 can be flat by being thickened.

[0311] An opening is formed in the insulating layer 106 to
expose the impurity region. A conductive layer is formed in
the opening to form source and drain electrodes 116. The
conductive layer for the source and drain electrodes is formed
of an element selected from tantalum (Ta), tungsten (W),
titanium (T1), molybdenum (Mo), aluminium (Al), chromium
(Cr), silver (Ag), copper (Cu), neodymium (Nd), or the like;
an alloy material containing the element as a main compo-
nent; or a conductive material such as metal nitride such as
titanium nitride, tantalum nitride, or molybdenum nitride.
The conductive layer can have a single-layer structure or a
stacked-layer structure of those materials. The stacked-layer
structure can reduce resistance thereof. Another electrode
117 or the like can be formed using the same conductive layer
as the source and drain electrode.

[0312] An insulating layer 107 is formed covering the
source and drain electrodes 116. The insulating layer 107 can
be formed in a similar manner to the insulating layer 106. That
is, if the insulating layer 107 is formed using an organic
material, flatness thereof can be improved. Since the first
electrode 103 and the third electrode 105 are formed over the
insulating layer 107, it is desirable that flatness of the insu-
lating layer 107 be high. The first electrode 103 and the third
electrode 105 are provided for applying voltage to a liquid
crystal material, and they need to be flat; therefore, the flat-
ness of the insulating layer 107 is desirably high.

[0313] The first electrode 103 and the third electrode 105
are processed into a comb-shaped or processed to have a slit.
The first electrode 103 and the third electrode 105 are alter-
nately arranged. In other words, the first electrode 103 and the
third electrode 105 may be processed so as to be able to be
alternately arranged. A gap between the first electrode 103
and the third electrode 105 is 2 to 8 um, preferably, 3 to 4 um.
Application of voltage to thus arranged first electrode 103 and
third electrode 105 generates an electrical field therebetween.
Accordingly, orientation of the liquid crystal material can be
controlled. Thus generated electrical field has many compo-
nents parallel to the substrate. Therefore, a liquid crystal
molecule rotates in a plane approximately parallel to the
substrate. Thus, transmission of light can be controlled.
[0314] The first electrode 103 and the third electrode 105
formed over the insulating layer 107 are formed of a conduc-
tive martial such as an element selected from tantalum (Ta),
tungsten (W), titanium (T1), molybdenum (Mo), aluminium
(Al), chromium (Cr), silver (Ag), or the like; or an alloy
material containing the element as a main component. When
the first electrode 103 and the third electrode 105 need to be
transparent, a transparent conductive material such as indium
tin oxide (ITO), indium zinc oxide (IZ0), indium tin oxide
containing silicon oxide (ITSO), zinc oxide (ZnO), or silicon
(Si1) containing phosphorus or boron can be used.

[0315] Then, the second electrode 104 is described. The
second electrode 104 is provided over the base layer 101 or
the gate insulating layer 112. The second electrode 104 is
formed over one pixel region. Specifically, the second elec-
trode 104 is formed over one pixel region except a thin film
transistor forming region. In other words, unlike the comb-
shaped third electrode 105, the second electrode 104 is pro-
vided over one pixel region, in other words, a region below the
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comb-shaped third electrode 105 and the first electrode 103.
That is, the second electrode 104 is provided to be plain-
shaped. The second electrode 104 is formed over one pixel
region and the shape thereof is not limited. For example, the
second electrode 104 may be formed over the whole surface
of one pixel region, or may be formed over one pixel region to
be comb-shaped or may include a slit or hole.

[0316] The second electrode 104 is formed of a conductive
martial such as tantalum (Ta), tungsten (W), titanium (T1),
molybdenum (Mo), aluminium (Al), chromium (Cr), silver
(Ag), indium tin oxide (ITO), indium zinc oxide (IZ0),
indium tin oxide containing silicon oxide (ITSO), zinc oxide
(Zn0), or silicon (Si) containing phosphorus or boron. The
second electrode 104 can be formed in the same layer as the
semiconductor layer 111; therefore the semiconductor layer
may be used for the second electrode 104. However, note that
since the second electrode 104 needs to be conductive, a
crystallized semiconductor layer, a semiconductor layer
doped with an impurity element, or crystallized semiconduc-
tor layer doped with an impurity element is used.

[0317] Inthatcase, the semiconductor layer in the thin film
transistor 102 and the second electrode 104 formed by the
semiconductor layer are desirably formed at the same time.
As a result, the process can be simplified and the cost can be
reduced.

[0318] The second electrode 104 is electrically connected
to the third electrode 105 with the electrode 117 therebe-
tween.

[0319] When a transmissive liquid crystal display device is
formed, the second electrode 104 and the third electrode 105
are formed of a transparent conductive material such as
indium tin oxide (ITO), indium zinc oxide (IZ0), indium tin
oxide containing silicon oxide (ITSO), zinc oxide (ZnO), or
silicon (81) containing phosphorus or boron. Those transpar-
ent materials have high resistance compared with another
conductive material such as Al. Therefore, the electrode 117
formed of a conductive material with low resistance such as
tantalum (Ta), tungsten (W), titanium (Ti), molybdenum
(Mo), aluminium (Al), chromium (Cr), or silver (Ag); or a
wire formed at the same time as the gate electrode 113 can be
used for connecting the second electrode 104 and the third
electrode 105, whereby the electrode 117 and the wire can
serve as an auxiliary electrode or auxiliary wire of the second
electrode 104 and the third electrode 105. As a result, uniform
voltage can be applied to the second electrode 104 and the
third electrode 105, which means that voltage drop caused by
resistance of the electrodes can be prevented in the second
electrode 104 and the third electrode 105.

[0320] At this time, it is desirable to use a conductive layer
formed at the same time as the gate electrode 113 as the
auxiliary wire. In that case, the auxiliary wire is desirably
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout can be achieved.

[0321] When voltage is applied to such second electrode
104 and the comb-shaped first electrode 103, an electrical
field is also generated therebetween. That is, electrical fields
generate between the second electrode 104 and the first elec-
trode 103 and between the comb-shaped third electrode 105
and the first electrode 103. Tilting and rotation angle of the
liquid crystal material are controlled according to the electri-
cal field between the two pair of electrodes, whereby the
gray-scale display can be conducted. As a result, in a part of
the liquid crystal material, whose tilting has not been suffi-
ciently controlled by an electrical field generated by one pair
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of electrodes of the comb-shaped third electrode 105 and the
comb-shaped first electrode 103, tilting of the liquid crystal
material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes. Specifically, by provid-
ing the second electrode 104, the tilting of the liquid crystal
material right above the comb-shaped third electrode 105 or
comb-shaped first electrode 103 can be sufficiently con-
trolled, though it has not been possible to sufficiently control
the tilting thereof. This is because in addition to the direction
of the electrical field generated between the comb-shaped
third electrode 105 and the comb-shaped first electrode 103,
an electrical field is generated between the second electrode
104 and the comb-shaped first electrode 103. Thus, the tilting
of the liquid crystal material can be sufficiently controlled by
providing plural pairs of electrodes so as to generate plural
directions of electrical fields therebetween.

[0322] Note that the substrate provided so as to face the
insulating substrate 100 may have a light-shielding layer
which is overlapped with a transistor. The light-shielding
layer is formed of, for example, a conductive material such as
tungsten, chromium, or molybdenum; silicide such as tung-
sten silicide; or a resin material containing black pigment or
carbon black. In addition, a color filter is provided so as to
overlap with the comb-shaped first electrode 103 and the
comb-shaped third electrode 105. An alignment film is further
provided over the color filter

[0323] The liquid crystal layer is provided between the
insulating substrate 100 and the counter substrate. A polariz-
ing plate is provided over each of the insulating substrate 100
and the counter substrate. Each of the polarizing plates are
provided over another side of the insulating substrate 100 and
the counter substrate which is different from the side where
the liquid crystal layer is provided.

[0324] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor. Therefore, the descriptions
in Embodiment Modes 1 to 3 can be applied to or combined
with this embodiment mode.

Embodiment Mode 5

[0325] In this embodiment mode, a structure of the liquid
crystal display device which is different from that described
in the foregoing embodiment modes in that the common
electrode is provided in the same layer as the source and drain
electrode in the thin film transistor is described.

[0326] Note that a bottom gate transistor may be employed.
[0327] As shown in FIG. 2, a common electrode 122 is
provided over the insulating layer 106 to be in contact with a
wire 121. The common electrode 122 can be formed similarly
to the second electrode 104 in the foregoing Embodiment
Mode 4.

[0328] As in FIG. 1, the comb-shaped third electrodes 105
and the comb-shaped first 103 are provided over the insulat-
ing layer 107 and the third electrode 105 is connected to the
common electrode 122 through an opening provided in the
insulating layer 107.

[0329] The common electrode 122 is provided in contact
with the wire 121 and the third electrode 105 is electrically
connected to the wire 121 as well. Therefore, when the com-
mon electrode 122 and the third electrode 105 are formed of
a conductive material with high resistance compared to Al or
the like, such as indium tin oxide (ITO), indium zinc oxide
(IZ0), indium tin oxide containing silicon oxide (ITSO), zinc
oxide (ZnQ), or silicon (Si) containing phosphorus or boron,
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the wire 121 formed of Al or the like or a wire formed at the
same time as the gate electrode 113 can serve as an auxiliary
wire of the common electrode 122 and the third electrode 105.
As a result, as described above, voltage drop caused by wire
resistance of the common electrode 122 and the third elec-
trode 105 can be prevented.

[0330] At this time, it is desirable to use a conductive layer
formed at the same time as the gate electrode 113 as the
auxiliary wire. In that case, the auxiliary wire is desirably
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout can be achieved.

[0331] The description of other structures is omitted
because it is similar to that of FIG. 1.

[0332] When voltage is applied to such common electrode
122 and the comb-shaped first electrode 103, an electrical
field is also generated therebetween. That is, electrical fields
generate between the common electrode 122 and the first
electrode 103 and between the comb-shaped third electrode
105 and the first electrode 103. Tilting of the liquid crystal
material is controlled according to the electrical field between
the two pair of electrodes, whereby the gray-scale display can
be conducted. As a result, in a part of the liquid crystal
material, whose tilting has not been sufficiently controlled by
an electrical field generated by one pair of electrodes of the
comb-shaped third electrode 105 and the comb-shaped first
electrode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes. Specifically, by providing the common
electrode 122, the tilting of the liquid crystal material right
above the comb-shaped third electrode 105 or comb-shaped
first electrode 103 can be sufficiently controlled, though it has
not been possible to sufficiently control the tilting thereof.
[0333] Thus, the tilting of the liquid crystal material can be
sufficiently controlled by providing plural pairs of electrodes
so as to generate plural directions of electrical fields therebe-
tween. In addition, in this embodiment mode, since the com-
mon electrode 122 is formed over the insulating layer 106, the
distance between the common electrode 122 and the first
electrode 103 becomes shorter, whereby voltage to be applied
can be reduced.

[0334] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of that in Embodiment Mode 4. Therefore, the descriptions in
Embodiment Modes 1 to 4 can be applied to or combined with
this embodiment mode.

Embodiment Mode 6

[0335] In this embodiment mode, a structure of the liquid
crystal display device which is different from that described
the foregoing embodiment mode in that the common elec-
trode is provided over the base layer 101 is described.

[0336] As shown in FIG. 3, the base layer 101 is provided
over the insulating substrate 100 and a common electrode 132
is formed thereover. The common electrode 132 can be
formed similarly to the second electrode 104 in the foregoing
Embodiment Mode. The insulating layer 106 is provided over
the common electrode 132 and the common electrode 132 is
connected to the third electrode 105 through an opening pro-
vided in the insulating layer 106. Therefore, when the com-
mon electrode 132 and the third electrode 105 are formed of
a conductive material with high resistance compared to Al or
the like, such as indium tin oxide (ITO), indium zinc oxide
(IZ0), indium tin oxide containing silicon oxide (ITSO), zinc
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oxide (Zn0), or silicon (Si) containing phosphorus or boron,
a wire 131 formed of Al or the like can serve as an auxiliary
wire or wire. As a result, as described above, voltage drop
caused by wire resistance of the common electrode 132 and
the third electrode 105 can be prevented. The wire 131 can be
formed by the same conductive layer as the gate electrode
113. In that case, the auxiliary wire is desirably placed so as
to be approximately parallel to the gate wire, whereby an
efficient layout can be achieved.

[0337] Note that a bottom gate transistor may be employed
in this embodiment mode.

[0338] The description of other structures is omitted
because it is similar to that of FIG. 1.

[0339] When voltage is applied to such common electrode
132 and the comb-shaped first electrode 103, an electrical
field is also generated therebetween. That is, electrical fields
generate between the common electrode 132 and the first
electrode 103 and between the comb-shaped third electrode
105 and the first electrode 103. Tilting of the liquid crystal
material is controlled according to the electrical field between
the two pair of electrodes, whereby the gray-scale display can
be conducted. As a result, in a part of the liquid crystal
material, whose tilting has not been sufficiently controlled by
an electrical field generated by one pair of electrodes of the
comb-shaped third electrode 105 and the comb-shaped first
electrode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes. Specifically, by providing the common
electrode 132, the tilting of the liquid crystal material right
above the comb-shaped third electrode 105 or comb-shaped
first electrode 103 can be sufficiently controlled, though it has
not been possible to sufficiently control the tilting thereof.
[0340] Thus, the tilting of the liquid crystal material can be
sufficiently controlled by providing plural pairs of electrodes
so as to generate plural directions of electrical fields therebe-
tween. In addition, in this embodiment mode, since the com-
mon electrode 122 is formed over the base layer 101, the
insulating layer 106 can serve as a single-layer structure as it
1s. As a result, the distance between the common electrode
132 and the first electrode 103 becomes shorter, whereby
voltage to be applied can be reduced.

[0341] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of that in Embodiment Mode 4 or 5. Therefore, the descrip-
tions in Embodiment Modes 1 to 5 can be applied to or
combined with this embodiment mode.

Embodiment Mode 7

[0342] In this embodiment mode, a structure of the liquid
crystal display device which is different from that described
in the foregoing embodiment mode in that an amorphous
semiconductor layer is used as the semiconductor layer in the
thin film transistor is described.

[0343] AsshowninFIG. 4, athin film transistor 160 includ-
ing an amorphous semiconductor layer is formed over the
base layer 101. The thin film transistor 160 is a so-called
bottom gate type in which a semiconductor layer is provided
below a gate electrode.

[0344] The gate electrode 113 is formed over the base layer
101 and the gate insulating layer 112 is formed so as to cover
the gate electrode 113. An amorphous semiconductor layer
411 is formed over the gate electrode with the gate insulating
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layer 112 therebetween. The amorphous semiconductor layer
411 can be formed of a material containing silicon.

[0345] The source and drain electrodes 116 are formed to
cover both edges of the amorphous semiconductor layer 411.
In order to reduce wire resistance, an N-type impurity region
is preferably formed in a region in the amorphous semicon-
ductor layer, which is in contact with the source and drain
electrodes. The N-type impurity region can be formed by
adding an impurity to the surface of the amorphous semicon-
ductor layer 411.

[0346] After that, the amorphous semiconductor layer 411
is processed into a predetermined shape using the source and
drain electrodes. At this time, a portion over a channel form-
ing region in the semiconductor layer in the thin film transis-
tor 160 is removed by etching. A thin film transistor with such
a structure is called a channel etched thin film transistor.
[0347] The insulating layer 106 is formed to cover the thin
film transistor 160 formed in this manner. The use of an
organic material for the insulating layer 106 can improve
flatness of the surface thereof. Needles to say, an inorganic
material can be used for the insulating layer 106 or a stacked-
layer structure including an inorganic material and an organic
material can be used. An opening is formed in the insulating
layer 106 to expose the source and drain electrodes 116,
whereby the first electrode 103 formed over the insulating
layer 106 and the source and drain electrodes 116 are electri-
cally connected. The first electrode 103 is formed to be comb-
shaped over the insulating layer 106 as in the foregoing
embodiment mode.

[0348] Then, description is made of a structure of a com-
mon electrode 401. The common electrode 401 is formed
over the base layer 101. The common electrode 401 can be
formed like the second electrode 104 shown in the foregoing
embodiment mode. The common electrode 401 has its shape
processed so as to be formed over the pixel region. A conduc-
tive layer 402 is formed in a part of the processed common
electrode 401. The conductive layer 402 can be obtained by
processing the same conductive layer as the gate electrode
113 in the thin film transistor 160, The common electrode 401
and the conductive layer 402 are covered with the gate insu-
lating layer 112.

[0349] An opening is provided in the insulating layer 106
and the gate insulating layer 112 to expose the conductive
layer 402. Then, the comb-shaped third electrode 105 formed
over the insulating layer 106 and the conductive layer 402 are
electrically connected. As a result, the third electrode 105 and
the common electrode 401 are connected. Here, the conduc-
tive layer 402 is connected to the common electrode 401 and
the third electrode 105; therefore, the conductive layer 402
can serve as the auxiliary wire. Then, as described above,
voltage drop caused by wire resistance of the common elec-
trode 401 and the third electrode 105 can be prevented.
[0350] In this embodiment mode, since a bottom gate thin
film transistor using an amorphous semiconductor layer is
used, the whole thickness can be reduced compared to a top
gate thin film transistor in the foregoing embodiment mode.
In particular, compared with a structure including the stacked
insulating layers 106 and 107, the whole thickness of the
structure in this embodiment mode is thin since only the
insulating layer 106 is employed. As aresult, the liquid crystal
display device can be thin and light weight.

[0351] Although the channel etched type is employed in
this embodiment mode, a channel protective type may be
employed. In the channel protective type, a protective layer is
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provided over the semiconductor layer and the source and
drain electrodes are provided on both sides of the protective
layer, in which the surface of the semiconductor layer is not
removed when processing the semiconductor layer.

[0352] Note that a top gate transistor may be employed in
this embodiment mode.

[0353] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Mode 4 to 6. Therefore, the descrip-
tions in Embodiment Modes 1 to 6 can be applied to or
combined with this embodiment mode.

Embodiment Mode 8

[0354] In this embodiment mode, a structure of the liquid
crystal display device which is different from that described
in the foregoing embodiment mode in that the conductive
layer serving as the auxiliary wire is provided below the
common electrode is described.

[0355] As shown in FIG. 5, a conductive layer 502 is
formed over the base layer 101 in advance. After that, a
common electrode 501 is formed to be in contact with the
conductive layer 502. The common electrode 501 can be
formed similarly to the second electrode 104 in the foregoing
embodiment mode. The conductive layer 502 can be obtained
by processing the same conductive layer as the gate electrode
113 in the thin film transistor 160 or the same conductive layer
as the source and drain electrodes 116. The conductive layer
502 and the common electrode 501 are covered with the
insulating layer 106.

[0356] An opening is provided in the insulating layer 106
and the gate insulating layer 112 to expose the common
electrode 501. Then, the comb-shaped third electrode 105
formed over the insulating layer 106 and the common elec-
trode 501 are electrically connected. Here, the conductive
layer 502 is connected to the common electrode 401 and the
third electrode 105; therefore, the conductive layer 502 can
serve as the auxiliary wire. Then, as described above, voltage
drop caused by wire resistance of the common electrode 501
and the third electrode 105 can be prevented.

[0357] Description of other structures is omitted because it
is similar to that of FIG. 4.

[0358] Inthis embodiment mode, a structure in which only
the insulating layer 106 is employed, therefore, the whole
thickness of the structure is thin compared to a structure
including the stacked insulating layers 106 and 107. As a
result, the liquid crystal display device can be thin and light
weight.

[0359] Although the channel etched type thin film transis-
tor is employed in this embodiment mode, a channel protec-
tive type thin film transistor may be employed as described in
the foregoing embodiment mode.

[0360] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 7. Therefore, the descrip-
tions in Embodiment Modes 1 to 7 can be applied to or
combined with this embodiment mode.

Embodiment Mode 9

[0361] In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
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ing Embodiment Mode 1 in that a color filter and a black
matrix are provided is described.

[0362] As shown in FIG. 6A, in the structure of the liquid
crystal display device shown in Embodiment Mode 1 (FIG.
1), a color filter 150 and a black matrix 151 are provided
instead of the insulating layer 107. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other.

[0363] The color filter 150 is formed of a material with
which predetermined colors can be exhibited. Red, green, and
blue are generally used as the predetermined colors. Combi-
nation of these colors realizes full color display. On the other
hand when conducting single color display, the color filter can
be formed of a material with which one color of red, green, or
blue, alternatively, orange or yellow can be exhibited. Single
color display is suitable for displaying simple letters and
figure and may be used for a display screen of a car audio or
portable audio device.

[0364] Theblack matrix 151 is provided to prevent the thin
film transistor 102 from being irradiated with light, suppress
reflection of an electrode included in the thin film transistor
102, prevent light from leaking in a portion where the liquid
crystal molecule is not controlled by an image signal, and
divide one pixel. The black matrix 151 is acceptable as long as
it exhibits black and may be formed using a conductive layer
containing chromium or an organic material containing pig-
ment or black carbon. In addition, the black matrix 151 can be
formed of a dyed organic material such as acrylic or polyim-
ide can be used.

[0365] Note that the black matrix 151 is desirably formed
of a nonconductive material so as not to affect application of
an electrical field.

[0366] When providing the color filter 150 and the black
matrix 151, it is desirable that the insulating layer 106 have a
stacked-layer structure and an insulating layer be formed of
an inorganic material and an organic material formed as an
upper layer thereof. The color filter 150 and the black matrix
black matrix 151 are often formed of an organic material and
these materials contain impurity elements which is not favor-
able to electric characteristics of the thin film transistor. It is
desirable to form the insulating layer to prevent entry of the
impurity elements to the semiconductor layer 111 in the thin
film transistor.

[0367] Therefore, silicon nitride is preferable as an inor-
ganic material for forming the insulating layer. Such an insu-
lating layer is also called a passivation layer. The passivation
layer is not limited to be provided over the insulating layer
106 having a stacked-layer structure. It is acceptable as long
as the passivation layer is provided between the semiconduc-
tor layer 111, and the color filter 150 and the black matrix 151.
For example, the passivation layer may be provided as a lower
layer of the insulating layer 106 having a stacked-layer struc-
ture.

[0368] Note that an inorganic material such as silicon
nitride may be deposited before forming the color filter 150
and the black matrix 151.

[0369] After that, an insulating layer 152 is formed to cover
the color filter 150 and the black matrix 151. The insulating
layer 152 flattens the surface. In particular, in a region where
the color filter 150 and the black matrix 151 are overlapped
with each other, a step formed because of the thickness of the
black matrix 151 can be flattened by the insulating layer 152.
[0370] Description of other structures is omitted because it
is similar to that of FIG. 1.
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[0371] A structure shown in FIG. 6B is different from that
shown in FIG. 6A in that the color filter 150 and the black
matrix 151 are provided so as not to overlap with each other.
The color filter 150 is provided proactively in a region where
light is transmitted and the black matrix 151 is proactively
provided in a region including the thin film transistor 102. As
aresult, with a boundary of a boundary region of the thin film
transistor 102 and the second electrode 104, the color filter
150 is formed in a region in which the second electrode 104 is
formed and the black matrix 151 is formed in a region in
which the thin film transistor 102 is formed. Then, the insu-
lating layer 152 is formed to cover the color filter 150 and the
black matrix 151.

[0372] Itis preferable to provide the color filter 150 and the
black matrix 151 without them overlapping with each other
since the whole thickness is increased in the region where
they are overlapped.

[0373] Description of other structures is omitted because it
is similar to that of FIG. 6A.

[0374] A structure shown in FIG. 6C is different from those
in FIGS. 6A and 6B in that the black matrix 151 is provided
on the counter substrate 155. A region where the black matrix
151 is provided is not limited as long as it is over the thin film
transistor 102.

[0375] Inthis case, color filters of different colors in neigh-
boring pixels may be arranged to overlap with each other. In
a region where the color filters are stacked can serve as the
black matrix since its transmittance is reduced.

[0376] When the black matrix 151 is provided to the
counter substrate 155, the color filter 150 can be formed over
the thin film transistor 102 and the second electrode 104. As
described above, the color filter 150 is formed using an
organic material; therefore, the color filter 150 also serves as
a flattening film. That is, the color filter 150 can be provided
instead of an insulating layer 107, and the surface of the color
filter 150 can be flattened.

[0377] Note that the black matrix 151 may be provided on
a rear surface side of the insulating substrate 100.

[0378] Note that the black matrix may be provided on the
insulating substrate 100 side and the color filter is formed on
the counter substrate side. By providing the black matrix on
the insulating substrate 100 side, margin of arrangement in
substrates can be improved.

[0379] Description of other structures is omitted because it
is similar to that of FIG. 6A.

[0380] Inthis embodiment mode, as in Embodiment Mode
1, when voltage is applied to the second electrode 104 and the
comb-shaped first electrode 103, an electrical field is gener-
ated therebetween. Therefore, tilting of the liquid crystal
material can be controlled, whereby gray-scale display can be
conducted. As a result, in a part of the liquid crystal material,
whose tilting has not been sufficiently controlled by an elec-
trical field generated by one pair of electrodes of the comb-
shaped third electrode 105 and the comb-shaped first elec-
trode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0381] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 8. Therefore, the descrip-
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tions in Embodiment Modes 1 to 8 can be applied to or
combined with this embodiment mode.

Embodiment Mode 10

[0382] In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
ing Embodiment Mode 1 in that the color filter 150 and the
black matrix 151 are provided instead of the insulating layer
106 is described.

[0383] As shown in FIG. 7A, in the structure of the liquid
crystal display device shown in Embodiment Mode 1 (FIG.
1), the color filter 150 and the black matrix 151 are provided
instead of the insulating layer 106. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other. The color filter 150 and the black matrix 151
can be formed similarly to those in the foregoing embodiment
mode. The insulating layer 152 is formed to cover the color
filter 150 and the black matrix 151. The surface can be flat-
tened by the insulating layer 152.

[0384] In the case of providing the color filter 150 and the
black matrix 151, a passivation layer is desirably provided
between the color filter 150 and the black matrix 151, and the
semiconductor layer 111 in the thin film transistor 102. In this
embodiment mode, a passivation layer 154 is formed to cover
the gate electrode 113 and the second electrode 104.

[0385] In such a structure where the color filter 150 and the
black matrix 151 are provided instead of the insulating layer
106, the black matrix 151 is formed in a vicinity of the thin
film transistor 102. Therefore, the structureis preferable since
light emitted to the thin film transistor 102 is shielded effec-
tively.

[0386] Description of other structures is omitted because it
is similar to that of FIG. 6A.

[0387] A structure shown in FIG. 7B is different from that
in FIG. 7A in that the color filter 150 and the black matrix 151
are provided so as not to overlap with each other.

[0388] Description of other structures is omitted because it
is similar to that of FIG. 6B.

[0389] A structure shown in FIG. 7C is different from those
in FIGS. 7A and 7B in that the black matrix 151 is provided
on the counter substrate 155 side.

[0390] Description of other structures is omitted because it
is similar to that of FIG. 7B.

[0391] Inthis embodiment mode, as in Embodiment Mode
1, when voltage is applied to the second electrode 104 and the
comb-shaped first electrode 103, an electrical field is gener-
ated therebetween. Therefore, tilting of the liquid crystal
material can be controlled, whereby gray-scale display can be
conducted. As aresult, in a part of the liquid crystal material,
whose tilting has not been sufficiently controlled by an elec-
trical field generated by one pair of electrodes of the comb-
shaped third electrode 105 and the comb-shaped first elec-
trode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0392] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 9. Therefore, the descrip-
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tions in Embodiment Modes 1 to 9 can be applied to or
combined with this embodiment mode.

Embodiment Mode 11

[0393] In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
ing Embodiment Mode 2 in that the color filter and the black
matrix are provided is described.

[0394] As shown in FIG. 8A, in the structure of the liquid
crystal display device shown in Embodiment Mode 2 (FIG.
2), the color filter 150 and the black matrix 151 are provided
instead of the insulating layer 107. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other. The color filter 150 and the black matrix 151
can be formed similarly to those in the foregoing embodiment
mode. The insulating layer 152 is formed to cover the color
filter 150 and the black matrix 151. The surface can be flat-
tened by the insulating layer 152.

[0395] In the case of providing the color filter 150 and the
black matrix 151, a passivation layer is desirably provided
between the color filter 150 and the black matrix 151, and the
semiconductor layer 111 in the thin film transistor 102. In this
embodiment mode, the insulating layer 106 has a stacked-
layer structure and an upper layer thereof is a passivation
layer 153 formed of an inorganic material. The passivation
layer is not limited to be provided as the upper layer of the
insulating layer 106 having a stacked-layer structure. It is
acceptable as long as the passivation layer is provided
between the semiconductor layer 111, and the color filter 150
and the black matrix 151. For example, the passivation layer
may be provided as a lower layer of the insulating layer 106
having a stacked-layer structure.

[0396] Those structures of the color filter 150, the black
matrix 151, the insulating layer 152, and the passivation layer
153 are similar to those shown in FIG. 6A. Description of
other structures is omitted because it is similar to that of FIG.
2.

[0397] A structure shown in FIG. 8B is different from that
in FIG. 8A in that the color filter 150 and the black matrix 151
are provided so as not to overlap with each other. Structures of
the color filter 150 and the black matrix 151 which are not
overlapped with each other is similar to those shown in FIG.
6B.

[0398] Description of other structures is omitted because it
is similar to that of FIG. 8A.

[0399] A structure shown in F1G. 8C is different from those
shown in FIGS. 8A and 8B in that the black matrix 151 is
provided on the counter substrate 155 side. A region where
the black matrix 151 is provided is not limited as long as is
over the thin film transistor 102.

[0400] When the black matrix 151 is provided to the
counter substrate 155, the color filter 150 can be formed over
the thin film transistor 102 and the second electrode 104. As
described above, the color filter 150 is formed using an
organic material; therefore, the color filter 150 also serves as
a flattening film. That is, the color filter 150 can be provided
instead ofthe insulating layer 107, and the surface of the color
filter 150 can be flattened. Such a structure in which the black
matrix 151 is provided on the counter substrate 155 side is
similar to that shown in FIG. 6C.

[0401] Note that the black matrix 151 may be provided on
the rear surface side of the insulating substrate 100.

[0402] Description of other structures is omitted because it
is similar to that of FIG. 8A.
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[0403] Inthisembodiment mode, as in Embodiment Mode
2, when voltage is applied to the common electrode 122 and
the comb-shaped first electrode 103, an electrical field is
generated therebetween. Therefore, tilting of the liquid crys-
tal material can be controlled, whereby gray-scale display can
be conducted. As a result, in a part of the liquid crystal
material, whose tilting has not been sufficiently controlled by
an electrical field generated by one pair of electrodes of the
comb-shaped third electrode 105 and the comb-shaped first
electrode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0404] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 10. Therefore, the
descriptions in Embodiment Modes 1 to 10 can be applied to
or combined with this embodiment mode.

Embodiment Mode 12

[0405] 1In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
ing Embodiment Mode 2 in that the color filter and the black
matrix are provided instead of the insulating layer 106 is
described.

[0406] As shown in FIG. 9A, in the structure of the liquid
crystal display device shown in Embodiment Mode 2 (FIG.
2), the color filter 150 and the black matrix 151 are provided
instead ofthe insulating layer 106. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other. The color filter 150 and the black matrix 151
canbe formed similarly to those in the foregoing embodiment
mode. The insulating layer 152 is formed to cover the color
filter 150 and the black matrix 151. The surface can be flat-
tened by the insulating layer 152.

[0407] In the case of providing the color filter 150 and the
black matrix 151, a passivation layer is desirably provided
between the color filter 150 and the black matrix 151, and the
semiconductor layer 111 in the thin film transistor 102. In this
embodiment mode, the passivation layer 154 is formed to
cover the gate electrode 113 and the second electrode 104.
[0408] Such astructure of providing the color filter 150 and
the black matrix 151 is similar to that shown in FIG. 7A.
Description of other structures is omitted because it is similar
to that of FIG. 2.

[0409] A structure shown in FIG. 9B is different from that
in FIG. 9A in that the color filter 150 and the black matrix 151
are provided so as not to overlap with each other. Structures of
the color filter 150 and the black matrix 151 which are not
overlapped with each other is similar to those shown in FIG.
7B.

[0410] Description of other structures is omitted because it
is similar to that of FIG. 9A.

[0411] A structure shown in FIG. 9C is different from those
in FIGS. 9A and 9B in that the black matrix 151 is provided
on the counter substrate 155 side. A region where the black
matrix 151 is provided is not limited as long as it is over the
thin film transistor 102.

[0412] When the black matrix 151 is provided to the
counter substrate 155, the color filter 150 can be formed over
the thin film transistor 102 and the second electrode 104. As
described above, the color filter 150 is formed using an
organic material; therefore, the color filter 150 also serves as
a flattening film. That is, the color filter 150 can be provided
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instead ofthe insulating layer 107, and the surface of the color
filter 150 can be flattened. Such a structure in which the black
matrix 151 is provided on the counter substrate 155 side is
similar to that shown in FIG. 7C.

[0413] Note that the black matrix 151 may be provided on
the rear surface side of the insulating substrate 100.

[0414] Description of other structures is omitted because it
is similar to that of FIG. 9A.

[0415] Inthis embodiment mode, as in Embodiment Mode
2, when voltage is applied to the common electrode 122 and
the comb-shaped first electrode 103, an electrical field is
generated therebetween. Therefore, tilting of the liquid crys-
tal material can be controlled so as to conduct gray-scale
display. As a result, in a part of the liquid crystal material,
whose tilting has not been sufficiently controlled by an elec-
trical field generated by one pair of electrodes of the comb-
shaped third electrode 105 and the comb-shaped first elec-
trode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0416] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 11. Therefore, the
descriptions in Embodiment Modes 1to 11 can be applied to
or combined with this embodiment mode.

Embodiment Mode 13

[0417] In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
ing Embodiment Mode 3 in that the color filter and the black
matrix are provided instead of the insulating layer 106 is
described.

[0418] As shown in FIG. 10A, in the structure of the liquid
crystal display device shown in Embodiment Mode 3 (FIG.
3), the color filter 150 and the black matrix 151 are provided
instead ofthe insulating layer 106. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other. The color filter 150 and the black matrix 151
can be formed similarly to those in the foregoing embodiment
mode. The insulating layer 152 is formed to cover the color
filter 150 and the black matrix 151. The surface can be flat-
tened by the insulating layer 152.

[0419] In the case of providing the color filter 150 and the
black matrix 151, a passivation layer is desirably provided
between the color filter 150 and the black matrix 151, and the
semiconductor layer 111 in the thin film transistor 102. In this
embodiment mode, the passivation layer 154 is formed to
cover the gate electrode 113 and the second electrode 104.
[0420] Such astructure of providing the color filter 150 and
the black matrix 151 is similar to that shown in FIG. 7A.
Description of other structures is omitted because it is similar
to that of FIG. 3.

[0421] A structure shown in FIG. 10B is different from that
in FIG. 10A in that the color filter 150 and the black matrix
151 are provided so as not to overlap with each other. Struc-
tures of the color filter 150 and the black matrix 151 which are
not overlapped with each other is similar to those shown in
FIG. 7B.

[0422] Description of other structures is omitted because it
is similar to that of FIG. 10A.

[0423] A structure shown in FIG. 10C is different from
those in FIGS. 10A and 10B in that the black matrix 151 is
provided on the counter substrate 155 side. A region where
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the black matrix 151 is provided is not limited as long as it is
over the thin film transistor 102.

[0424] When the black matrix 151 is provided to the
counter substrate 155, the color filter 150 can be formed over
the thin film transistor 102 and the second electrode 104. As
described above, the color filter 150 is formed using an
organic material; therefore, the color filter 150 also serves as
a flattening film. That is, the color filter 150 can be provided
instead ofthe insulating layer 107, and the surface of the color
filter 150 can be flattened. Such a structure in which the black
matrix 151 is provided on the counter substrate 155 side is
similar to that shown in FIG. 7C.

[0425] Note that the black matrix 151 may be provided on
the rear surface side of the insulating substrate 100.

[0426] The description of other structures is omitted
because it is similar to that of FIG. 10A.

[0427] Inthis embodiment mode, as in Embodiment Mode
3, when voltage is applied to the common electrode 122 and
the comb-shaped first electrode 103, an electrical field is
generated therebetween. Therefore, tilting of the liquid crys-
tal material can be controlled so as to conduct gray-scale
display. As a result, in a part of the liquid crystal material,
whose tilting has not been sufficiently controlled by an elec-
trical field generated by one pair of electrodes of the comb-
shaped third electrode 105 and the comb-shaped first elec-
trode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0428] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 12. Therefore, the
descriptions in Embodiment Modes 1 to 12 can be applied to
or combined with this embodiment mode.

Embodiment Mode 14

[0429] 1In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
ing Embodiment Mode 4 in that the color filter and the black
matrix are provided instead of the insulating layer 106 is
described.

[0430] As shown in FIG. 11A, in the structure of the liquid
crystal display device shown in Embodiment Mode 4 (FIG.
4), the color filter 150 and the black matrix 151 are provided
instead of the insulating layer 106. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other. The color filter 150 and the black matrix 151
can be formed similarly to those in the foregoing embodiment
mode. The insulating layer 152 is formed to cover the color
filter 150 and the black matrix 151. The surface can be flat-
tened by the insulating layer 152.

[0431] In this embodiment mode, the thin film transistor
160 is preferably a channel protective type in which an insu-
lating layer 403 is provided over the amorphous semiconduc-
tor layer 411. The source and drain electrodes 116 are pro-
vided 50 as to cover both edges of the insulating layer 403 for
protecting a channel. The insulating layer 403 prevents the
amorphous semiconductor layer 411 from being exposed.
Accordingly, when the black matrix 151 is provided to cover
the thin film transistor 160, entry of impurity elements from
the black matrix to the amorphous semiconductor layer 411
can be prevented. Needles to say, the thin film transistor 160
may be a channel etched type as shown in Embodiment Mode
4; in that case, the insulating layer 403 is desirably provided
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so that the amorphous semiconductor layer 411 and the black
matrix 151 are not in contact with each other.

[0432] In the case of providing the color filter 150 and the
black matrix 151, a passivation layer is desirably provided
between the color filter 150 and the black matrix 151, and the
amorphous semiconductor layer 411 in the thin film transistor
160. In this embodiment mode, the passivation layer 154 is
formed to coverthe gate electrode 113, the common electrode
401, and the conductive layer 402.

[0433] Such astructure of providing the color filter 150 and
the black matrix 151 is similar to that shown in FIG. 7A.
Description of other structures is omitted because it is similar
to that of F1G. 4.

[0434] A structure shown in FIG. 11B is different from that
in FIG. 11A in that the color filter 150 and the black matrix
151 are provided so as not to overlap with each other. Struc-
tures of the color filter 150 and the black matrix 151 which are
not overlapped with each other is similar to those shown in
FIG. 7B.

[0435] Description of other structures is omitted because it
is similar to that of FIG. 11A.

[0436] A structure shown in FIG. 11C is different from
those in FIGS. 11A and 11B in that the black matrix 151 is
provided on the counter substrate 155 side. A region where
the black matrix 151 is provided is not limited as long as it is
over the thin film transistor 160.

[0437] When the black matrix 151 is provided to the
counter substrate 155, the color filter 150 can be formed over
the thin film transistor 160, the common electrode 401, and
the conductive layer 402.

[0438] In this embodiment mode, the thin film transistor
160 is preferably a channel protective type in which the insu-
lating layer 403 is provided over the amorphous semiconduc-
tor layer 411. The source and drain electrodes 116 are pro-
vided so as to cover both edges of the insulating layer 403 for
protecting a channel. The insulating layer 403 prevents the
amorphous semiconductor layer 411 from being exposed.
Accordingly, when the color filter 150 is provided to cover the
thin film transistor 160, entry of impurity elements from the
color filter to the amorphous semiconductor layer 411 can be
prevented. Needles to say, the thin film transistor 160 may be
a channel etched type as shown in Embodiment Mode 4; in
that case, the insulating layer 403 is desirably provided so that
the amorphous semiconductor layer 411 and the color filter
150 are not in contact with each other.

[0439] As described above, the color filter 150 is formed of
an organic material; therefore, the color filter 150 also serves
as aflattening film. That is, the color filter 150 can be provided
instead ofthe insulating layer 106, and the surface of the color
filter 150 can be flattened. The structure of providing the
black matrix 151 on the counter substrate 155 side is similar
to that shown in FIG. 7C.

[0440] Note that the black matrix 151 may be provided on
the rear surface side of the insulating substrate 100.

[0441] Description of other structures is omitted because it
is similar to that of FIG. 11A.

[0442] Inthis embodiment mode, as in Embodiment Mode
3, when voltage is applied to the common electrode 401 and
the comb-shaped first electrode 103, an electrical field is
generated therebetween. Therefore, tilting of the liquid crys-
tal material can be controlled so as to conduct gray-scale
display. As a result, in a part of the liquid crystal material,
whose tilting has not been sufficiently controlled by an elec-
trical field generated by one pair of electrodes of the comb-
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shaped third electrode 105 and the comb-shaped first elec-
trode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0443] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 13. Therefore, the
descriptions in Embodiment Modes 1 to 13 can be applied to
or combined with this embodiment mode.

Embodiment Mode 15

[0444] 1In this embodiment mode, a structure of the liquid
crystal display device which is different from that in forego-
ing Embodiment Mode 5 in that the color filter and the black
matrix are provided instead of the insulating layer 106 is
described.

[0445] As shown in FIG. 12A, in the structure of the liquid
crystal display device shown in Embodiment Mode 5 (FIG.
5), the color filter 150 and the black matrix 151 are provided
instead ofthe insulating layer 106. The color filter 150 and the
black matrix 151 are provided so as to be partially overlapped
with each other. The color filter 150 and the black matrix 151
canbe formed similarly to those in the foregoing embodiment
mode. The insulating layer 152 is formed to cover the color
filter 150 and the black matrix 151. The surface can be flat-
tened by the insulating layer 152.

[0446] In this embodiment mode, the thin film transistor
160 is preferably a channel protective type in which the insu-
lating layer 403 is provided over the amorphous semiconduc-
tor layer 411. The source and drain electrodes 116 are pro-
vided 50 as to cover both edges of the insulating layer 403 for
protecting a channel. The insulating layer 403 prevents the
amorphous semiconductor layer 411 from being exposed.
Accordingly, when the black matrix 151 is provided to cover
the thin film transistor 160, entry of impurity elements from
the black matrix to the amorphous semiconductor layer 411
can be prevented. Needles to say, the thin film transistor 160
may be a channel etched type as shown in Embodiment Mode
4; in that case, the insulating layer 403 is desirably provided
so that the amorphous semiconductor layer 411 and the black
matrix 151 are not in contact with each other.

[0447] In the case of providing the color filter 150 and the
black matrix 151, a passivation layer is desirably provided
between the color filter 150 and the black matrix 151, and the
amorphous semiconductor layer 411 in the thin film transistor
160. In this embodiment mode, the passivation layer 154 is
formed to cover the gate electrode 113, the common electrode
401, and the conductive layer 402.

[0448] Such astructure of providing the color filter 150 and
the black matrix 151 is similar to that shown in FIG. 7A. The
description of other structures is omitted because it is similar
to that of FIG. 5

[0449] A structure shown in FIG. 12B is different from that
in FIG. 12A in that the color filter 150 and the black matrix
151 are provided so as not to overlap with each other. Struc-
tures of the color filter 150 and the black matrix 151 which are
not overlapped with each other is similar to those shown in
FIG. 7B.

[0450] The description of other structures is omitted
because it is similar to that of FIG. 12A.

[0451] A structure shown in FIG. 12C is different from
those in FIGS. 12A and 12B in that the black matrix 151 is
provided on the counter substrate 155 side. A region where
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the black matrix 151 is provided is not limited as long as it is
over the thin film transistor 160.

[0452] When the black matrix 151 is provided to the
counter substrate 155, the color filter 150 can be formed over
the thin film transistor 160, the common electrode 401, and
the conductive layer 402.

[0453] In this embodiment mode, the thin film transistor
160 is preferably a channel protective type in which the insu-
lating layer 403 is provided over the amorphous semiconduc-
tor layer 411. The source and drain electrodes 116 are pro-
vided so as to cover both edges of the insulating layer 403 for
protecting a channel. The insulating layer 403 prevents the
amorphous semiconductor layer 411 from being exposed.
Accordingly, when the color filter 150 is provided to cover the
thin film transistor 160, entry of impurity elements from the
color filter to the amorphous semiconductor layer 411 can be
prevented. Needles to say, the thin film transistor 160 may be
a channel etched type as shown in Embodiment Mode 4; in
that case, the insulating layer 403 is desirably provided so that
the amorphous semiconductor layer 411 and the color filter
150 are not in contact with each other.

[0454] As described above, the color filter 150 is formed of
an organic material; therefore, the color filter 150 also serves
as aflattening film. That is, the color filter 150 can be provided
instead ofthe insulating layer 106, and the surface of the color
filter 150 can be flattened. The structure of providing the
black matrix 151 on the counter substrate 155 side is similar
to that shown in FIG. 7C.

[0455] Note that the black matrix 151 may be provided on
the rear surface side of the insulating substrate 100.

[0456] The description of other structures is omitted
because it is similar to that of FIG. 12A.

[0457] Inthis embodiment mode, as in Embodiment Mode
3, when voltage is applied to the common electrode 401 and
the comb-shaped first electrode 103, an electrical field is
generated therebetween. Therefore, tilting of the liquid crys-
tal material can be controlled so as to conduct gray-scale
display. As a result, in a part of the liquid crystal material,
whose tilting has not been sufficiently controlled by an elec-
trical field generated by one pair of electrodes of the comb-
shaped third electrode 105 and the comb-shaped first elec-
trode 103, tilting of the liquid crystal material can be
sufficiently controlled by electrical fields generated by two
pairs of electrodes.

[0458] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 14. Therefore, the
descriptions in Embodiment Modes 1 to 14 can be applied to
or combined with this embodiment mode.

Embodiment Mode 16

[0459] In this embodiment mode, a top view of a pixel
portion in a liquid crystal display device is described.
[0460] FIG. 13 shows a top view corresponding to the
cross-sectional structure shown in Embodiment Mode 4
(FIG. 4). The thin film transistor (also referred to as TFT) 160
includes the amorphous semiconductor layer 411 and has a
bottom gate structure in which the gate electrode 113 is pro-
vided below. A scan line 413 can be formed in the same layer
as the gate electrode 113.

[0461] The amorphous semiconductor layer 411 is formed
to cover the gate electrode 113. The common electrode 401
can be formed using the amorphous semiconductor layer 411.
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Note that since the common electrode 401 is desirably formed
of a material with high conductivity, an impurity element is
preferably added to the semiconductor layer. The common
electrode 401 may be formed of a conductive material with-
out using the amorphous semiconductor layer 411.

[0462] The source and drain electrodes 116 are formed so
as to cover both edges of the amorphous semiconductor layer
411. A signal line 416 can be formed in the same layer as the
source and drain electrodes 116.

[0463] The first electrode 103 and the third electrode 105
are formed in the same layer. The first electrode 103 and the
third electrode 105 are processed into comb-shapes and are
arranged alternately. The first electrode 103 is connected to
either the source and drain electrodes 116 through an open-
ing. The third electrode 105 is connected to the common
electrode 401 through an opening.

[0464] Inthe same layer as the third electrode 105 (a region
denoted by A in FIG. 13), the common electrodes 401 pro-
vided in one pixel are electrically connected to one another.
[0465] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 15. Therefore, the
descriptions in Embodiment Modes 1 to 15 can be applied to
or combined with this embodiment mode.

[0466] The structure of the pixel portion of this embodi-
ment mode can be freely combined with the foregoing
embodiment modes.

Embodiment Mode 17

[0467] In this embodiment mode, a top view of a pixel
portion different from that described in the foregoing embodi-
ment mode is described.

[0468] FIG. 14 is different from FIG. 13 in that the comb-
shaped first electrode 103 and the comb-shaped third elec-
trode 105 are bent at the center point of the long side. The
electrodes may be bent at another point instead of the center
point. In addition, they may have a plurality of bends. Such
the bent first electrode 103 and the bent third electrode 105 are
preferable since they can widen a viewing angle. It is because
some of'the liquid crystal molecules follow a first direction of
the bent first electrode 103 and the third electrode 105, and
some of the liquid crystal molecules follow a second direction
thereof.

[0469] Alternatively, in order to obtain the same effect, one
pixel may be divided into two regions by the center line, and
in a first region, the straight first electrode 103 and the straight
third electrode 105 are arranged with a certain angle, and ina
second region, the straight first electrode 103 and the straight
third electrode 105 are arranged so as to be symmetric with
respect to the central line.

[0470] Note that this embodiment mode shows an example
where the descriptions in Embodiment Modes 1 to 3 are
realized together with a transistor and which is a modification
of those in Embodiment Modes 4 to 16. Therefore, the
descriptions in Embodiment Modes 1 to 16 can be applied to
or combined with this embodiment mode.

Embodiment Mode 18

[0471] In this embodiment mode, a structure of the liquid
crystal display device which is different from that shown in
FIG. 1 in that a reflective region A and a transmissive region
B are provided is described.
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[0472] As shown in FIG. 15, a reflective electrode 652 is
provided in the reflective region. In the transmissive region, a
transparent electrode 654 connected to the reflective elec-
trode 652 is provided. The transparent electrode 654 also
serves as a common electrode. In addition, the counter sub-
strate 155 is provided thereover with a liquid crystal material
653 interposed therebetween.

[0473] In addition, a retardation film 650 is placed over an
outer side of the counter substrate 155 provided over the
liquid crystal material 653. That is, the retardation film 650 is
placed between the counter substrate 155 and the polarizing
plate. A quarter-wave plate and a half-wave plate are given as
a retardation film. With the retardation film, an amount of
light which passes the reflective region and the transmissive
region can be appropriately controlled. Therefore, approxi-
mately the same image can be displayed whether the liquid
crystal display device is transmissive or reflective.

[0474] The description of other structures is omitted
because it is similar to that of FIG. 1.

[0475] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0476] Note that the description in Embodiment Modes 1 to
17 can be applied to or combined with this embodiment
mode.

Embodiment Mode 19

[0477] In this embodiment mode, a structure which is dif-
ferent from that described in the foregoing embodiment mode
in that the retardation film is provided inside the counter
substrate is described.

[0478] As shown in FIG. 16, the retardation film 650 is
formed inside the counter substrate 155, that is, the side of the
liquid crystal material 653. With such a structure, an amount
of light which passes the reflective region and the transmis-
sive region can be appropriately controlled. Therefore,
approximately the same image can be displayed whether the
liquid crystal display device is transmissive or reflective.
[0479] Description of other structures is omitted because it
is similar to that of FIG. 15.

[0480] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0481] Note thatthe description in Embodiment Modes 1 to
18 can be applied to or combined with this embodiment
mode.

Embodiment Mode 20

[0482] Inthis embodiment mode, a structure in which a cell
gap in the reflective region and the transmissive region is
controlled is described.

[0483] As shown in FIG. 17, a film 657 for adjusting a cell
gap is provided on the counter substrate 155 side. An align-
ment film is formed over the film 657 (on the side closer to the
liquid crystal). Such a film 657 is formed of an organic mate-
rial suchas acrylic. The cell gap is set so that the cell gap inthe
reflective region is shorter than that in the transmissive region.
With such a structure, an amount of light which passes the
reflective region and the transmissive region can be appropri-
ately controlled. Therefore, approximately the same image
can be displayed whether the liquid crystal display device is
transmissive or reflective.



US 2011/0134353 Al

[0484] The description of other structures is omitted
because it is similar to that of FIG. 15.

[0485] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0486] Note thatthe description in Embodiment Modes 1 to
19 can be applied to or combined with this embodiment
mode.

Embodiment Mode 21

[0487] In this embodiment mode, a structure which is dif-
ferent from that described in the foregoing embodiment mode
in that light scattering particles are contained in the film for
adjusting a cell gap.

[0488] As shown in FIG. 18, light scattering particles 658
are contained in the film 657 for adjusting a cell gap. The light
scattering particle 658 is formed of a material with a refractive
index different from that of the film for adjusting a cell gap.
The film for adjusting a cell gap may be formed so as to
contain such light scattering particles.

[0489] With such a structure, light can be diffused and
luminance can be improved.

[0490] The description of other structures is omitted
because it is similar to that of FIG. 15.

[0491] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0492] Note that the description in Embodiment Modes 1 to
20 can be applied to or combined with this embodiment
mode.

Embodiment Mode 22

[0493] In this embodiment mode, a structure which is dif-
ferent from that shown in FIG. 1 in that a reflective region is
provided is described.

[0494] As shown in FIG. 19, in this embodiment mode, a
reflective liquid crystal display device is shown in which an
electrode formed at the same time as the gate electrode 113 is
used as the reflective electrode 652. The reflective electrode
652 is placed so as to be approximately parallel to the gate
wire, whereby an efficient layout can be achieved. In addition,
since the reflective electrode 652 can be formed at the same
time as the gate wire, the number of steps can be reduced and
the cost can be reduced.

[0495] Note that description in Embodiment Modes 1 to 21
can be applied to or combined with this embodiment mode.

Embodiment Mode 23

[0496] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 22 in that the
reflective region and a transmissive region are provided is
described.

[0497] As shown in FIG. 20, in this embodiment mode, a
structure of the semi-transmissive liquid crystal display
device is shown in which an electrode formed at the same time
as the gate electrode 113 is used as the reflective electrode
652. The reflective electrode 652 can serve as a common wire.
The reflective electrode 652 is placed so as to be approxi-
mately parallel to the gate wire, whereby an efficient layout
canbe achieved. In addition, since the reflective electrode 652
can be formed at the same time as the gate wire, the number
of steps can be reduced and the cost can be reduced.
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[0498] Note that the description in Embodiment Modes 1 to
22 can be applied to or combined with this embodiment
mode.

Embodiment Mode 24

[0499] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 23 in that a
manufacturing order of the reflective electrode and the trans-
parent electrode is changed is described.

[0500] As shown in FIG. 21, the transparent electrode 654
is formed first and the reflective electrode 652 is formed over
a part of the transparent electrode 654. Then, the electrode
117 is connected to the reflective electrode 652.

[0501] With such a structure, the reflective electrode 652
can be formed at the same time as the gate electrode 113. The
reflective electrode 652 can be used as the common wire. The
reflective electrode 652 is placed so as to be approximately
parallel to the gate wire, whereby an efficient layout can be
achieved. In addition, since the reflective electrode 652 can be
formed at the same time as the gate wire, the number of steps
can be reduced and the cost can be reduced.

[0502] Description of other structures is omitted because it
is similar to that of FI1G. 20.

[0503] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0504] Note that the description in Embodiment Modes 1 to
23 can be applied to or combined with this embodiment
mode.

Embodiment Mode 25

[0505] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 24 in that the
transparent electrode is not provided is described.

[0506] As shown in FIG. 22, the reflective electrode 652 is
formed in the reflective region but not in the transmissive
region. The electrode 117 is connected to the reflective elec-
trode 652.

[0507] With such a structure, the reflective electrode 652
can be formed at the same time as the gate electrode 113. The
reflective electrode 652 can be used as the common wire. The
reflective electrode 652 is placed so as to be approximately
parallel to the gate wire, whereby an efficient layout can be
achieved. In addition, since the reflective electrode 652 can be
formed at the same time as the gate wire, the number of steps
can be reduced and the cost can be reduced.

[0508] The description of other structures is omitted
because it is similar to that of FIG. 21.

[0509] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0510] Note that the description in Embodiment Modes 1 to
24 can be applied to or combined with this embodiment
mode.

Embodiment Mode 26

[0511] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 22 in that a
conductive layer 659 serving as the common wire is provided
is described.

[0512] As shown in FIG. 23, the conductive layer 659 is
formed over the base layer 101 in the reflective region. The
conductive layer 659 can be formed at the same time as the
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gate electrode. The electrode 117 serving as the reflective
electrode connected to the conductive layer 659 is formed.
[0513] With such a structure, the conductive layer 659 can
be used as the common wire. The conductive layer 659 is
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout canbe achieved. In addition, since
the conductive layer 659 can be formed at the same time as the
gate wire, the number of steps can be reduced and the cost can
be reduced.

[0514] The description of other structures is omitted
because it is similar to that of FIG. 19.

[0515] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0516] Note thatthe description in Embodiment Modes 1 to
25 can be applied to or combined with this embodiment
mode.

Embodiment Mode 27

[0517] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 26 in that the
conductive layer 659 serving as the common wire is provided
in the reflective region and a transmissive region is provided
is described.

[0518] As shown in FIG. 24, the conductive layer 659 is
formed over the baselayer 101 in the reflective region, and the
electrode 117 serving as the reflective electrode connected to
the conductive layer 659 is formed. In the transmissive
region, the transparent electrode 654 connected to the elec-
trode 117 is formed.

[0519] With such a structure, the conductive layer 659 can
be used as the common wire. The conductive layer 659 is
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout canbe achieved. In addition, since
the conductive layer 659 can be formed at the same time as the
gate wire, the number of steps can be reduced and the costcan
be reduced.

[0520] The description of other structures is omitted
because it is similar to that of FIG. 23.

[0521] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0522] Note thatthe description in Embodiment Modes 1 to
26 can be applied to or combined with this embodiment
mode.

Embodiment Mode 28

[0523] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 27 in that a
manufacturing order of the reflective electrode and the trans-
parent electrode is changed is described.

[0524] As shown in FIG. 25, the transparent electrode 654
is formed first and the electrode 117 serving as the reflective
electrode is formed over a part of the transparent electrode
654.

[0525] With such a structure, the conductive layer 659 can
be used as the common wire. The conductive layer 659 is
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout canbe achieved. In addition, since
the conductive layer 659 can be formed at the same time as the
gate wire, the number of steps can be reduced and the costcan
be reduced.
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[0526] The description of other structures is omitted
because it is similar to that of FIG. 24.

[0527] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0528] Note that the description in Embodiment Modes 1 to
27 can be applied to or combined with this embodiment
mode.

Embodiment Mode 29

[0529] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 28 in that the
conductive layer 659 serving as the common wire is formed in

the reflective region and the transparent electrode is not pro-
vided is described.

[0530] As shown in FIG. 26, the conductive layer 659 is
formed in the reflective region while an electrode is not
formed in the transmissive region. The electrode 117 serving
as the reflective electrode is connected to the conductive layer
659.

[0531] With such a structure, the conductive layer 659 can
be used as the common wire. The conductive layer 659 is
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout can be achieved. In addition, since
the conductive layer 659 can be formed at the same time as the
gate wire, the number of steps can be reduced and the cost can
be reduced.

[0532] The description of other structures is omitted
because it is similar to that of FIG. 25.

[0533] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0534] Note that the description in Embodiment Modes 1 to
28 can be applied to or combined with this embodiment
mode.

Embodiment Mode 30

[0535] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 29 in that a
transparent electrode is formed in the transmissive region is
described.

[0536] As shown in FIG. 27, the conductive layer 659 is
formed in the reflective region while the transparent electrode
654 connected to the conductive layer 659 is formed in the
transmissive region. The electrode 117 is connected to the
conductive layer 659. The conductive layer 659 serves as the
reflective electrode and as the common wire.

[0537] With such a structure, the conductive layer 659 can
be used as the common wire. The conductive layer 659 is
placed so as to be approximately parallel to the gate wire,
whereby an efficient layout can be achieved. In addition, since
the conductive layer 659 can be formed at the same time as the
gate wire, the number of steps can be reduced and the cost can
be reduced.

[0538] The description of other structures is omitted
because it is similar to that of FIG. 25.

[0539] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.
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[0540] Note thatthe description in Embodiment Modes 1 to
29 can be applied to or combined with this embodiment
mode.

Embodiment Mode 31

[0541] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 30 in that a
projection and a depression are formed in the insulating layer
in the reflective region is described.

[0542] As shown in FIG. 28, a projection and a depression
are formed in the insulating layer 106 in the reflective region.
[0543] A conductive layer 660 is formed along the projec-
tion and the depression in the insulating layer 106. The con-
ductive layer 660 is formed of a highly reflective material.
The conductive layer 660 may be formed of the same material
as the electrode 117. Reflectance can be improved with the
conductive layer 660 formed along the projection and the
depression in the insulating layer 106.

[0544] The projection and the depression can be formed at
the same time as forming a contact hole in the insulating layer
106. Therefore, the projection and the depression can be
formed in the reflective region without additional steps being
required.

[0545] Inthe transmissive region, the transparent electrode
654 connected to the conductive layer 659 is formed. The
transparent electrode 654 is also connected to the conductive
layer 660. The conductive layer 659 serves as the reflective
electrode.

[0546] The description of other structures is omitted
because it is similar to that of FIG. 27.

[0547] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0548] Note thatthe description in Embodiment Modes 1 to
30 can be applied to or combined with this embodiment
mode.

Embodiment Mode 32

[0549] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 31 in that a
manufacturing order of the reflective electrode and the trans-
parent electrode is changed is described.

[0550] As shown in FIG. 29, the transparent electrode 654
is formed first. Then, the conductive layer 659 connected to
the transparent electrode 654 is formed only in the reflective
region. The conductive layer 659 serves as the reflective elec-
trode. After that, the projection and the depression are pro-
vided in the insulating layer 106. The conductive layer 660 is
formed along the projection and the depression. The conduc-
tive layer 660 is connected to the conductive layer 659.
[0551] The projection and the depression can be formed at
the same time as forming the contact hole in the insulating
layer 106. Therefore, the projection and the depression can be
formed in the reflective region without additional steps being
required.

[0552] The description of other structures is omitted
because it is similar to that of FIG. 28.

[0553] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.
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[0554] Note that description in Embodiment Modes 1 to 31
can be applied to or combined with this embodiment mode.

Embodiment Mode 33

[0555] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 32 in that the
transparent electrode is not formed is described.

[0556] As shown in FIG. 30, the conductive layer 659 is
formed in the reflective region. The conductive layer 659
serves as the reflective electrode. The transparent electrode is
not formed in the transmissive region. After that, the projec-
tion and the depression are provided in the insulating layer
106. The conductive layer 660 is provided along the projec-
tion and the depression and is connected to the conductive
layer 659. At this time, a lower surface of the conductive layer
660, that is, a bottom surface of the conductive layer 660 in
the depression is entirely in contact with the conductive layer
659.

[0557] The projection and the depression can be formed at
the same time as forming the contact hole in the insulating
layer 106. Therefore. the projection and the depression can be
formed in the reflective region without additional steps being
required.

[0558] The description of other structures is omitted
because it is similar to that of FIG. 29.

[0559] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0560] Note that the description in Embodiment Modes 1 to
32 can be applied to or combined with this embodiment
mode.

Embodiment Mode 34

[0561] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 33 in that the
bottom surface of the conductive layer 660 in the depression
is partially in contact with the conductive layer 659 is
described.

[0562] As shown in FIG. 31, a part of the lower surface of
the conductive layer 660, that is, a part of the bottom surface
of the conductive layer 660 in the depression is partially in
contact with the conductive layer 659. The other part of the
bottom surface of the conductive layer 660 is in contact with
the base layer 101.

[0563] The projection and the depression can be formed at
the same time as forming the contact hole in the insulating
layer 106. Therefore, the projection and the depression can be
formed in the reflective region without additional steps being
required.

[0564] Description of other structures is omitted because it
is similar to that of FIG. 31.

[0565] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0566] Note that description in Embodiment Modes 1 to 33
can be applied to or combined with this embodiment mode.

Embodiment Mode 35

[0567] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 25 in that an
opening is provided in the insulating layer 107 is described.
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[0568] As shown in FIG. 32, an opening is formed in the
insulating layer 107. A region in which the opening is formed
is the transmissive region.

[0569] With such a structure, a cell gap in the transmissive
region can be thickened.

[0570] Inaddition, the conductive layer 659 provided in the
reflective region serves as the reflective electrode and is con-
nected to the third electrode 105 through the electrode 117.
[0571] The description of other structures is omitted
because it is similar to that of FIG. 22.

[0572] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0573] Note that the description in Embodiment Modes 1 to
34 can be applied to or combined with this embodiment
mode.

Embodiment Mode 36

[0574] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 35 in that a
transparent electrode is formed in the transmissive region is
described.

[0575] As shown in FIG. 33, the transparent electrode 654
is formed in the transmissive region. The transparent elec-
trode 654 is connected to the conductive layer 659 provided in
the reflective region.

[0576] With such a structure, a cell gap in the transmissive
region can be thickened.

[0577] The description of other structures is omitted
because it is similar to that of FIG. 32.

[0578] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0579] Note that description in Embodiment Modes 1 to 35
can be applied to or combined with this embodiment mode.

Embodiment Mode 37

[0580] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 36 in that a
manufacturing order of the reflective electrode and the trans-
parent electrode is changed is described.

[0581] As shown in FIG. 34, the transparent electrode 654
is formed over the base layer 101. After that, the conductive
layer 659 is formed only in the reflective region. The conduc-
tive layer 659 serves as the reflective electrode.

[0582] With such a structure, a cell gap in the transmissive
region can be thickened.

[0583] The description of other structures is omitted
because it is similar to that of FIG. 33.

[0584] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0585] Note that the description in Embodiment Modes 1 to
36 can be applied to or combined with this embodiment
mode.

Embodiment Mode 38

[0586] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 37 in that the
reflective electrode is formed over the insulating layer 106 is
described.

[0587] As shown in FIG. 35, an opening is formed in the
insulating layer 106 and the electrode 117 connected to the
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conductive layer 659 is formed. The electrode 117 is formed
only in the reflective region so as to serve as the reflective
electrode. After that, the insulating layer 107 is formed to
cover the electrode 117 and the opening is formed in the
insulating layer 107 in the transmissive region.

[0588] With such a structure, a cell gap in the transmissive
region can be thickened.

[0589] The description of other structures is omitted
because it is similar to that of FIG. 34.

[0590] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0591] Note that the description in Embodiment Modes 1 to
37 can be applied to or combined with this embodiment
mode.

Embodiment Mode 39

[0592] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 38 in that the
projection and the depression are provided in the insulating
layer 106 is described.

[0593] As shown in FIG. 36, the conductive layer 659 is
provided over the base layer 101 and the insulating layer 106
is formed to cover the conductive layer 659. The projection
and the depression are formed in the insulating layer 106
above the conductive layer 659. The conductive layer 660 is
formed along the projection and the depression. The conduc-
tive layer 660 is connected to the conductive layer 659. The
conductive layer 660 may be formed of the same material as
the electrode 117. At this time, the lower surface of the con-
ductive layer 660, that is, the bottom surface of the conductive
layer 660 in the depression is entirely in contact with the
conductive layer 659.

[0594] With such a structure, a cell gap in the transmissive
region can be thickened.

[0595] The description of other structures is omitted
because it is similar to that of FIG. 35.

[0596] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0597] Note that the description in Embodiment Modes 1 to
38 can be applied to or combined with this embodiment
mode.

Embodiment Mode 40

[0598] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 39 in that the
bottom surface of the conductive layer 660 is partially in
contact with the conductive layer 659 is described.

[0599] As shown in FIG. 37, the projection and the depres-
sion are formed in the insulating layer 106 above the conduc-
tive layer 659. The conductive layer 660 is formed along the
projection and the depression. A part of the lower surface of
the conductive layer 660, that is, a part of the bottom surface
of the conductive layer 660 in the depression is in contact with
the conductive layer 659. The transparent electrode 654 is
provided to be in contact with the conductive layer 659 and
the other part of the bottom surface of the conductive layer
660 is in contact with the transparent electrode 654.

[0600] With such a structure, a cell gap in the transmissive
region can be thickened.

[0601] Description of other structures is omitted because it
is similar to that of FI1G. 36.
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[0602] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0603] Note that description in Embodiment Modes 1 to 39
can be applied to or combined with this embodiment mode.

Embodiment Mode 41

[0604] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 30 in that the
conductive layer 660 is in contact with the conductive layer
659 and the transparent electrode 654 which are formed over
one insulating layer is described.

[0605] As shown in FIG. 38, the insulating layer 106 is
formed to cover the conductive layer 659 and the transparent
electrode 654 which are formed over the base layer 101. The
opening is formed in the insulating layer 106 so as to expose
the conductive layer 659 and the transparent electrode 654.
The conductive layer 660 is formed in the opening so as to be
in contact with the conductive layer 659 and the transparent
electrode 654.

[0606] With such a structure, the conductive layer 659 can
be used as the common wire.

[0607] The description of other structures is omitted
because it is similar to that of FIG. 27.

[0608] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0609] Note that the description in Embodiment Modes 1 to
40 can be applied to or combined with this embodiment
mode.

Embodiment Mode 42

[0610] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 41 in that the
opening is formed in the insulating layer 107 is described.
[0611] As shown in FIG. 39, the opening is provided in the
insulating layer 107 in the transmissive region. The first elec-
trode 103 and the third electrode 105 are partially formed over
the insulating layer 106.

[0612] With such a structure, the conductive layer 659 can
be used as the common wire.

[0613] The description of other structures is omitted
because it is similar to that of FIG. 38.

[0614] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0615] Note thatthe description in Embodiment Modes 1 to
41 can be applied to or combined with this embodiment
mode.

Embodiment Mode 43

[0616] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 42 in that the
projection and the depression are formed in the insulating
layer 106 is described.

[0617] As shown in FIG. 40, the projection and the depres-
sion are formed in the insulating layer 106 in the reflective
region. The conductive layer 660 is formed along the projec-
tion and the depression. A part of the conductive layer 660 is
connected to the third electrode 105 and another part of the
conductive layer 660 is connected to the conductive layer 659
and the transparent electrode 654.
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[0618] With such a structure, the conductive layer 659 can
be used as the common wire.

[0619] The description of other structures is omitted
because it is similar to that of FIG. 39.

[0620] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0621] Note thatthe description in Embodiment Modes 1 to
42 can be applied to or combined with this embodiment
mode.

Embodiment Mode 44

[0622] In this embodiment mode, a structure which is dif-
ferent from that shown in FIG. 2 in that the reflective region
and the transmissive region is provided and the reflective
electrode 652 is formed only in the reflective region is
described.

[0623] As shown in FIG. 41, the reflective electrode 652 is
formed over the insulating layer 106 in the reflective region.
Then, the reflective electrode 652 and the third electrode 105
are connected.

[0624] The description of other structures is omitted
because it is similar to that of FIG. 2.

[0625] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0626] Note that the description in Embodiment Modes 1 to
43 can be applied to or combined with this embodiment
mode.

Embodiment Mode 45

[0627] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 44 in that the
reflective electrode is formed in the insulating layer 106 hav-
ing the projection and the depression is described.

[0628] As shown in FIG. 42, the projection and the depres-
sion are formed in the insulating layer 106 in the reflective
region. The reflective electrode 652 is formed along the pro-
jection and the depression. The reflective electrode 652 and
the third electrode 105 are connected.

[0629] The projection and the depression can be formed at
the same time as forming the contact hole in the insulating
layer 106. Therefore, the reflective electrode with the projec-
tion and the depression can be formed without additional
steps being required.

[0630] The description of other structures is omitted
because it is similar to that of FIG. 41.

[0631] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0632] Note thatthe description in Embodiment Modes 1 to
44 can be applied to or combined with this embodiment
mode.

Embodiment Mode 46

[0633] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 44 in that the
opening is formed in the insulating layer 107 is described.
[0634] As shown in FIG. 43, the opening is formed in the
insulating layer 107 in the transmissive region. The reflective
electrode 652 is formed over the insulating layer 106.
[0635] The description of other structures is omitted
because it is similar to that of FIG. 41.
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[0636] 1In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0637] Note thatthe description in Embodiment Modes 1 to
45 can be applied to or combined with this embodiment
mode.

Embodiment Mode 47

[0638] In this embodiment mode, a structure which is dif-
ferent from that shown in FIG. 2 in that only the reflective
region is provided is described.

[0639] As shown in FIG. 44, the wire 121 shown in FI1G. 2
is not formed and the reflective electrode 652 is formed over
the insulating layer 106 in the reflective region.

[0640] The description of other structures is omitted
because it is similar to that of FIG. 2.

[0641] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0642] Note thatthe description in Embodiment Modes 1 to
46 can be applied to or combined with this embodiment
mode.

Embodiment Mode 48

[0643] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 47 in that the
projection and the depression are provided in the insulating
layer 106 and the reflective electrode is formed along the
projection and the depression is described.

[0644] As shown in FIG. 45, the projection and the depres-
sion are provided on the surface of the insulating layer 106 in
the reflective region. The reflective electrode 652 is formed
along the projection and the depression. A shape of the pro-
jection and the depression formed in the insulating layer 106
is not necessarily an opening. In addition, the projection and
the depression can be formed at the same time as forming
openings for a source electrode and a drain electrode of a thin
film transistor. Note that the projection and the depression are
formed for enhancing reflectance and any shape may be
employed without departing from the scope.

[0645] The projection and the depression can be formed at
the same time as forming the contact hole in the insulating
layer 106. Therefore, the reflective electrode with the projec-
tion and the depression can be formed without additional
steps being required.

[0646] The description of other structures is omitted
because it is similar to that of FIG. 44.

[0647] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0648] Note thatthe description in Embodiment Modes 1 to
47 can be applied to or combined with this embodiment
mode.

Embodiment Mode 49

[0649] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 47 in that a
projection is formed over the insulating layer 106 is
described.

[0650] As shown in FIG. 46, a conductive layer 602 is
formed over the insulating layer 106 in the reflective region.
The conductive layer 602 can be formed in the same layer as
the source and drain electrodes 116.
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[0651] A projection 603 is formed over the conductive
layer 602 to form a projection and a depression. The projec-
tion 603 is formed by patterning an organic layer. A conduc-
tive layer 604 is formed to cover the projection 603. The
conductive layer 602 and the conductive layer 604 are con-
nected between the projections 603. The conductive layer 604
serves as the reflective electrode.

[0652] The conductive layer 604 is connected to the third
electrode 105 through the opening provided in the insulating
layer 107.

[0653] The description of other structures is omitted
because it is similar to that of FIG. 44.

[0654] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0655] Note that the description in Embodiment Modes 1 to
48 can be applied to or combined with this embodiment
mode.

Embodiment Mode 50

[0656] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 49 in that the
conductive layer 602 is not formed is described.

[0657] As shown in FIG. 47, the projection 603 is formed
over the insulating layer 106. The conductive layer 604 is
formed to cover the projection 603. The conductive layer 604
serves as the reflective electrode.

[0658] The description of other structures is omitted
because it is similar to that of FIG. 46.

[0659] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0660] Note that the description in Embodiment Modes 1 to
49 can be applied to or combined with this embodiment
mode.

Embodiment Mode 51

[0661] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 47 in that the
reflective region and the transmissive region are provided is
described.

[0662] As shown in FIG. 48, the reflective electrode 652 is
formed over the insulating layer 106 in the reflective region.
The transparent electrode 654 connected to the reflective
electrode 652 is formed in the transmissive region.

[0663] The description of other structures is omitted
because it is similar to that of FIG. 44.

[0664] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0665] Note that the description in Embodiment Modes 1 to
50 can be applied to or combined with this embodiment
mode.

Embodiment Mode 52

[0666] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 51 in that a
manufacturing order of the reflective electrode and the trans-
parent electrode is changed is described.

[0667] As shown in FIG. 49, the transparent electrode 654
is formed in the reflective region and the transmissive region.
Then, the reflective electrode 652 connected to the transpar-
ent electrode 654 is formed in the reflective region
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[0668] The description of other structures is omitted
because it is similar to that of FIG. 48.

[0669] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0670] Note thatthe description in Embodiment Modes 1 to
51 can be applied to or combined with this embodiment
mode.

Embodiment Mode 53

[0671] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 51 in that
openings are provided in the insulating layers 106 and 107 in
the transmissive region is described.

[0672] As shown in FIG. 50, the opening is formed in the
insulating layer 106 in the transmissive region. In the reflec-
tive region, the reflective electrode 652 is formed over the
insulating layer 106. The transparent electrode 654 connected
to the reflective electrode 652 is formed in the opening in the
insulating layer 106.

[0673] After that, the opening is also formed in the insulat-
ing layer 107 in the transmissive region so as to expose the
transparent electrode 654. Parts of the first electrode 103 and
the third electrode 105 are formed over the exposed transpar-
ent electrode 654.

[0674] The description of other structures is omitted
because it is similar to that of FIG. 48.

[0675] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0676] Note thatthe description in Embodiment Modes 1 to
52 can be applied to or combined with this embodiment
mode.

Embodiment Mode 54

[0677] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 51 in that the
projection and the depression are provided in the insulating
layer 106 is described.

[0678] As shown in FIG. 51, the projection and the depres-
sion are provided in the insulating layer 106 in the reflective
region. The reflective electrode 652 is formed along the pro-
jection and the depression. Reflectance of the reflective elec-
trode 652 can be enhanced with the projection and the depres-
sion provided.

[0679] The projection and the depression can be formed at
the same time as forming the contact hole in the insulating
layer 106. Therefore, the reflective electrode with the projec-
tion and the depression can be formed without additional
steps being required.

[0680] Then, the transparent electrode 654 is formed in the
reflective region and the transmissive region. The transparent
electrode 654 is connected to the reflective electrode 652
provided in the reflective region. The transparent electrode
654 is connected to the third electrode 105.

[0681] The description of other structures is omitted
because it is similar to that of FIG. 48.

[0682] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.
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[0683] Note thatthe description in Embodiment Modes 1 to
53 can be applied to or combined with this embodiment
mode.

Embodiment Mode 55

[0684] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 51 in that a
projection is formed in the reflective region is described.
[0685] As shown in FIG. 52, the projection 603 is formed
over the insulating layer 106 in the reflective region. The
conductive layer 604 is formed to cover the projection 603.
The conductive layer 604 serves as the reflective electrode.
[0686] Thetransparent electrode 654 is formed in the trans-
missive region. The transparent electrode 654 is connected to
the conductive layer 604 formed in the reflective region.
[0687] The description of other structures is omitted
because it is similar to that of FIG. 48.

[0688] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0689] Note thatthe description in Embodiment Modes 1 to
54 can be applied to or combined with this embodiment
mode.

Embodiment Mode 36

[0690] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 55 in that a
manufacturing order of the reflective electrode 652 and the
transparent electrode 654 is changed is described.

[0691] As shown in FIG. 53, the transparent electrode 654
is formed over the reflective region and the transmissive
region. The reflective electrode 652 is formed so as to be
connected to the transparent electrode 654 in the reflective
region. In this embodiment mode, the reflective electrode 652
is formed to be overlapped with a part of the transparent
electrode 654.

[0692] The projection 603 is formed over the reflective
electrode 652 in the reflective region. The conductive layer
604 is formed to cover the projection 603. The conductive
layer 604 and the reflective electrode 652 are connected
between the projections 603.

[0693] The description of other structures is omitted
because it is similar to that of FIG. 52.

[0694] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0695] Note that the description in Embodiment Modes 1 to
55 can be applied to or combined with this embodiment
mode.

Embodiment Mode 57

[0696] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 56 in that the
reflective electrode 652 is not provided is described.

[0697] As shown in FIG. 54, the transparent electrode 654
is formed over the reflective region and the transmissive
region. The projection 603 is formed in the reflective region.
A part of the projection 603 is formed over the transparent
electrode 654.

[0698] The conductive layer 604 is formed to cover the
projection 603. The conductive layer 604 serves as the reflec-
tive electrode.



US 2011/0134353 Al

[0699] The description of other structures is omitted
because it is similar to that of FIG. 53.

[0700] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0701] Note thatthe description in Embodiment Modes 1 to
56 can be applied to or combined with this embodiment
mode.

Embodiment Mode 58

[0702] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 51 in that the
projection 603 is formed over the insulating layer 106 in the
reflective region is described.

[0703] As shown in FIG. 55, the reflective electrode 652 is
formed over the insulating layer 106 in the reflective region.
The projection 603 is formed over the reflective electrode
652. The conductive layer 604 is formed to cover the projec-
tion 603.

[0704] The description of other structures is omitted
because it is similar to that of FIG. 48.

[0705] 1In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0706] Note that the description in Embodiment Modes 1 to
57 can be applied to or combined with this embodiment
mode.

Embodiment Mode 59

[0707] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 58 in that the
reflective electrode 652 is not provided is described.

[0708] Asshown in FIG. 56, the projection 603 is formed in
the reflective region. The conductive layer 604 is formed to
cover the projection 603. The conductive layer 604 serves as
the reflective electrode.

[0709] The description of other structures is omitted
because it is similar to that of FIG. 55.

[0710] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0711] Note that the description in Embodiment Modes 1 to
58 can be applied to or combined with this embodiment
mode.

Embodiment Mode 60

[0712] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 59 in that
only reflective region is provided is described.

[0713] As shown in FIG. 57, only the reflective region is
provided and the projection 603 is formed in the reflective
region. The conductive layer 604 is formed to cover the pro-
jection 603. The conductive layer 604 can be formed of the
same layer as the source and drain electrodes 116.

[0714] The description of other structures is omitted
because it is similar to that of to FIG. 56.

[0715] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.
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[0716] Note that the description in Embodiment Modes 1 to
59 can be applied to or combined with this embodiment
mode.

Embodiment Mode 61

[0717] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 59 in that a
conductive layer is formed in the transmissive region after the
projection and the conductive layer is formed in the reflective
region is described.

[0718] Asshownin FIG. 58, the projection 603 is formed in
the reflective region. The conductive layer 604 is formed to
cover the projection 603. The conductive layer 604 serves as
the reflective electrode.

[0719] The transparent electrode 654 is formed over the
reflective region and the transmissive region. The transparent
electrode 654 is connected to the conductive layer 604.
[0720] The description of other structures is omitted
because it is similar to that of FIG. 56.

[0721] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0722] Note that the description in Embodiment Modes 1 to
60 can be applied to or combined with this embodiment
mode.

Embodiment Mode 62

[0723] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 61 in that a
manufacturing order of the conductive layer 604 and the
transparent electrode 654 is changed is described.

[0724] Asshownin FIG. 59, the projection 603 is formed in
the reflective region. The transparent electrode 654 is formed
in the transmissive region, covering the projection 603 par-
tially. After that, the conductive layer 604 connected to the
transparent electrode 654 is formed in the reflective region.
The conductive layer 604 serves as the reflective electrode.
[0725] The description of other structures is omitted
because it is similar to that of FIG. 58.

[0726] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0727] Note that the description in Embodiment Modes 1 to
61 can be applied to or combined with this embodiment
mode.

Embodiment Mode 63

[0728] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 59 in that the
projection 603 is formed in the reflective region and a con-
ductive layer covering the projection 603 is formed in the
same layer as the source and drain electrodes is described.
[0729] Asshownin FIG. 60, the projection 603 is formed in
the reflective region. The conductive layer 604 is formed to
cover the projection 603. The conductive layer 604 can be
formed of the same layer as the source and drain electrodes
and serves as the reflective electrode.

[0730] The description of other structures is omitted
because it is similar to that of FIG. 56.

[0731] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.
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[0732] Note that the description in Embodiment Modes 1 to
62 can be applied to or combined with this embodiment
mode.

Embodiment Mode 64

[0733] In this embodiment mode, a structure which is dif-
ferent from that shown in FIG. 3 in that the reflective region is
provided is described.

[0734] As shown in FIG. 61, the wire 131 shown in FIG. 3
is not formed and the reflective electrode 652 is formed over
the base layer 101.

[0735] The description of other structures is omitted
because it is similar to that of FIG. 3.

[0736] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0737] Note that the description in Embodiment Modes 1 to
63 can be applied to or combined with this embodiment
mode.

Embodiment Mode 65

[0738] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 64 in that the
reflective region and the transmissive region are provided is
described.

[0739] As shown in FIG. 62, the reflective electrode 652 is
formed in the reflective region. After that, the transparent
electrode 654 is formed in the reflective region and the trans-
missive region.

[0740] The description of other structures is omitted
because it is similar to that of FIG. 61.

[0741] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0742] Note that the description in Embodiment Modes 1 to
64 can be applied to or combined with this embodiment
mode.

Embodiment Mode 66

[0743] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 65 in that a
manufacturing order of the reflective electrode and the trans-
parent electrode is changed is described.

[0744] As shown in FIG. 63, the transparent electrode 654
is formed in the reflective region and the transmissive region.
Then, the reflective electrode 652 is formed only in the reflec-
tive region.

[0745] The description of other structures is omitted
because it is similar to that of FIG. 62.

[0746] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0747] Note that the description in Embodiment Modes 1 to
65 can be applied to or combined with this embodiment
mode.

Embodiment Mode 67

[0748] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 65 in that the
reflective electrode is selectively formed only in the reflective
region is described.

[0749] As shown in FIG. 64, the reflective electrode 652 is
formed only in the reflective region.
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[0750] The description of other structures is omitted
because it is similar to that of FIG. 61.

[0751] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0752] Note that description in Embodiment Modes 1 to 66
can be applied to or combined with this embodiment mode.

Embodiment Mode 68

[0753] In this embodiment mode, a structure which is dif-
ferent from that shown in F1G. 4 in that the reflective region is
provided is described.

[0754] As shown in FIG. 65, the conductive layer 402
shown in FIG. 4is not formed and the reflective electrode 652
is formed in the reflective region. After that, the reflective
electrode 652 is covered with a gate insulating layer 412 of the
thin film transistor 160. An opening is formed in the gate
insulating layer 412 and the insulating layer 106, and the
reflective electrode 652 and the third electrode 105 are con-
nected through the opening,.

[0755] With such a structure, the reflective electrode 652
can be used as the common wire.

[0756] The description of other structures is omitted
because it is similar to that of FIG. 4.

[0757] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0758] Note that the description in Embodiment Modes 1 to
67 can be applied to or combined with this embodiment
mode.

Embodiment Mode 69

[0759] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 68 in that the
reflective region and the transmissive region are provided is
described.

[0760] As shown in FIG. 66, the transparent electrode 654
is formed in the reflective region and the transmissive region.
Then, the reflective electrode 652 connected to the transpar-
ent electrode 654 is formed only in the reflective region. The
transparent electrode 654 and the reflective electrode 652 are
covered with the gate insulating layer 412. The opening is
provided in the gate insulating layer 412 and the insulating
layer 106, and the reflective electrode 652 and the third elec-
trode 105 are connected through the opening.

[0761] With such a structure, the reflective electrode 652
can be used as the common wire.

[0762] The description of other structures is omitted
because it is similar to that of FIG. 65.

[0763] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0764] Note thatthe description in Embodiment Modes 1 to
68 can be applied to or combined with this embodiment
mode.

Embodiment Mode 70

[0765] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 68 in that the
reflective electrode is selectively formed only in the reflective
region is described.

[0766] As shown in FIG. 67, the reflective electrode 652 is
formed selectively formed only in the reflective region. The
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reflective electrode 652 is covered with the gate insulating
layer 412. The opening is provided in the gate insulating layer
412 and the insulating layer 106, and the reflective electrode
652 and the third electrode 105 are connected through the
opening.

[0767] With such a structure, the reflective electrode 652
can be used as the common wire.

[0768] The description of other structures is omitted
because it is similar to that of FIG. 65.

[0769] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0770] Note that the description in Embodiment Modes 1 to
69 can be applied to or combined with this embodiment
mode.

Embodiment Mode 71

[0771] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 69 in that the
opening is formed in the insulating layer 106 in the transmis-
sive region is described.

[0772] As shown in FIG. 68, the transparent electrode 654
is formed in the transmissive region and the reflective region.
Then, the reflective electrode 652 is selectively formed only
in the reflective region. The transparent electrode 654 and the
reflective electrode 652 are covered with the gate insulating
layer 412.

[0773] The opening is formed in the insulating layer 106 in
the transmissive region. In the opening, parts of the first
electrode 103 and the third electrode 105 are formed over the
gate insulating layer 412.

[0774] With such a structure, the reflective electrode 652
can be used as the common wire.

[0775] The description of other structures is omitted
because it is similar to that of FIG. 66.

[0776] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0777] Note that the description in Embodiment Modes 1 to
70 can be applied to or combined with this embodiment
mode.

Embodiment Mode 72

[0778] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 69 in that the
opening is formed in the insulating layer 106 in the transmis-
sive region and the transparent electrode is not formed is
described.

[0779] As shown in FIG. 69, the reflective electrode 652 is
formed only in the reflective region. The reflective electrode
652 is covered with the gate insulating layer 412.

[0780] The opening is formed in the insulating layer 106 in
the transmissive region. In the opening, parts of the first
electrode 103 and the third electrode 105 are formed over the
gateinsulating layer 412. In this embodiment mode, the trans-
parent electrode is not formed in the transmissive region.
[0781] With such a structure, the reflective electrode 652
can be used as the common wire.

[0782] The description of other structures is omitted
because it is similar to that of FIG. 66.

[0783] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.
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[0784] Note thatthe description in Embodiment Modes 1 to
71 can be applied to or combined with this embodiment
mode.

Embodiment Mode 73

[0785] In this embodiment mode, a structure which is dif-
ferent from that shown in FI1G. 5 in that the reflective region is
provided is described.

[0786] As shown in FIG. 70, the conductive layer 502
shown in FIG. 5is not formed and the reflective electrode 652
1s formed in the reflective region. The reflective electrode 652
is provided over the gate insulating layer 412 of the thin film
transistor 160. The opening is formed in the insulating layer
106, and the reflective electrode 652 and the third electrode
105 are connected through the opening.

[0787] The conductive layer 601 is formed as a common
wire. The conductive layer 601 is connected to the third
electrode 105 through the opening in the gate insulating layer
412 and the insulating layer 106.

[0788] The description of other structures is omitted
because it is similar to that of FIG. 5.

[0789] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0790] Note thatthe description in Embodiment Modes 1 to
72 can be applied to or combined with this embodiment
mode.

Embodiment Mode 74

[0791] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 73 in that a
projection is provided in the reflective region is described.
[0792] As shown in FIG. 71, a conductive layer 661 is
formed in the reflective region. The conductive layer 661 can
be formed ofthe same layer as the source and drain electrodes
116.

[0793] The projection 603 is formed over the conductive
layer 661. The conductive layer 604 is formed to cover the
projection 603. The conductive layer 604 serves as the reflec-
tive electrode. The conductive layer 604 and the conductive
layer 661 are connected between the projections 603.

[0794] The opening is formed in the insulating layer 106
provided to cover the conductive layer 604. The conductive
layer 604 and the third electrode 105 are connected through
the opening.

[0795] The description of other structures is omitted
because it is similar to that of FIG. 70.

[0796] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0797] Note that the description in Embodiment Modes 1 to
73 can be applied to or combined with this embodiment
mode.

Embodiment Mode 75

[0798] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 74 in that the
conductive layer 661 is not formed is described.

[0799] As shown in FIG. 72, the projection 603 is formed
over the gate insulating layer 412 in the reflective region. The
conductive layer 604 is formed to cover the projection 603.
The opening is formed in the insulating layer 106 provided to
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cover the conductive layer 604. The conductive layer 604 and
the third electrode 105 are connected through the opening.
[0800] The description of other structures is omitted
because it is similar to that of FIG. 71.

[0801] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0802] Note thatthe description in Embodiment Modes 1 to
74 can be applied to or combined with this embodiment
mode.

Embodiment Mode 76

[0803] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 73 in that the
transmissive region and the reflective region are provided and
the reflective electrode is formed only in the reflective region
is described.

[0804] As shown in FIG. 73, the reflective electrode 652 is
selectively formed over the gate insulating layer 412 only in
the reflective region. Then, the transparent electrode 654 is
formed in the reflective region and the transmissive region.
[0805] With such a structure, the conductive layer 601
formed at the same time as the gate electrode 113 can be used
as the common wire.

[0806] The description of other structures is omitted
because it is similar to that of FIG. 70.

[0807] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0808] Note thatthe description in Embodiment Modes 1 to
75 can be applied to or combined with this embodiment
mode.

Embodiment Mode 77

[0809] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 76 in that the
reflective electrode is formed only in the reflective region and
the transparent electrode is not formed is described.

[0810] As shown in FIG. 74, the reflective electrode 652 is
selectively formed over the gate insulating layer 412 only in
the reflective region. The transparent electrode 654 is not
formed in the transmissive region.

[0811] With such a structure, the conductive layer 601
formed at the same time as the gate electrode 113 can be used
as the common wire.

[0812] The description of other structures is omitted
because it is similar to that of FIG. 73.

[0813] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0814] Note thatthe description in Embodiment Modes 1 to
76 can be applied to or combined with this embodiment
mode.

Embodiment Mode 78

[0815] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 77 in that the
reflective electrode is formed only in the reflective region and
the projection is formed over the reflective electrode is
described.

[0816] As shown in FIG. 75, the reflective electrode 652 is
selectively formed over the gate insulating layer 412 only in
the reflective region. The projection 603 is formed over the
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reflective electrode 652. The conductive layer 604 is formed
to cover the projection 603. The conductive layer 604 is
connected to the third electrode 105.

[0817] With such a structure, the conductive layer 601
formed at the same time as the gate electrode 113 can be used
as the common wire.

[0818] The description of other structures is omitted
because it is similar to that of FIG. 74.

[0819] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0820] Note thatthe description in Embodiment Modes 1 to
77 can be applied to or combined with this embodiment
mode.

Embodiment Mode 79

[0821] In this embodiment mode, a structure which is dif-
ferent from that in foregoing Embodiment Mode 78 in that the
reflective electrode 652 is not formed is described.

[0822] As shown in FIG. 76, the projection 603 is formed
over the gate insulating layer 412 in the reflective region. The
conductive layer 604 is formed to cover the projection 603.
The conductive layer 604 serves as the reflective electrode.
[0823] With such a structure, the conductive layer 601
formed at the same time as the gate electrode 113 can be used
as the common wire.

[0824] The description of other structures is omitted
because it is similar to that of FIG. 75.

[0825] In this embodiment mode, tilting of the liquid crys-
tal material can be sufficiently controlled by electrical fields
generated by two pairs of electrodes.

[0826] Note thatthe description in Embodiment Modes 1 to
78 can be applied to or combined with this embodiment
mode.

Embodiment Mode 80

[0827] The top views shown in FIGS. 13 and 14 show
examples where at least one of the electrode (the first elec-
trode 103) of a liquid crystal element to which an electric
potential is transmitted from the source line and the electrode
(the third electrode 105) of the liquid crystal element to which
an electric potential is transmitted from the common line is
comb-shaped. However, the shapes of the first electrode and
the third electrode are not limited to those shown in FIGS. 13
and 14. For example, they may be zigzag shaped or wavy
shaped. This embodiment mode shows an example of aliquid
crystal display device which includes a different electrode
shape from those shown in FIGS. 13 and 14 with reference to
FIGS. 106 and 107.

[0828] FIG. 106 shows an example of a liquid crystal dis-
play device in which both an electrode 204 of a liquid crystal
element to which an electric potential is transmitted from the
source line and an electrode 203 of the liquid crystal element
to which an electric potential is transmitted from the common
wire are zigzag shaped. Note that although the shape of the
electrode of the liquid crystal element in the liquid crystal
display device in FIG. 106 are different from those in the
liquid crystal display device shown in FIGS. 13 and 14, other
structures are similar thereto.

[0829] Inaddition, as shown in FIG. 107A, each of the first
electrode 103 and the third electrode 105 may be comb-
shaped. Alternatively, as shown in FIG. 107B, either the first
electrode 103 or the third electrode 105 may be comb-shaped
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and one end of a tooth thereof may be connected to one end of
a neighboring tooth. Further alternatively, as shown in FIG.
107C, either the first electrode or the third electrode may be
comb-shaped and one end of a tooth may be connected to one
end of a neighboring tooth and the other end thereof may be
connected to the other neighboring tooth. Still further alter-
natively, the shape shown in 107C may be changed to that in
FIG. 107D by connecting one end of the first tooth and one
end of the last tooth.

[0830] With such an arrangement, a rotation direction or
the like of the liquid crystal molecule can be varied by regions
in one pixel. That is, a multi-domain liquid crystal display
device can be manufactured. The multi-domain liquid crystal
display device can reduce the possibility that an image cannot
be recognized accurately when seen at a certain angle.
[0831] Note that description in Embodiment Modes 1 to 79
can be applied to or combined with this embodiment mode.

Embodiment Mode 81

[0832] A pixel structure included in a liquid crystal display
device of the present invention is described with reference to
the top views of FIGS. 13 and 14. A method for leading a wire
in the pixel portion may be modified as long as a circuit shown
in FIG. 108 is included therein and it does not depart from the
purpose and the scope of the present invention. A pixel circuit
of a liquid crystal display device of the present invention is
described with reference to FIG. 108.

[0833] InFIG. 108, a gate line 7001 and a source line 7002
intersect. In addition, a common wire 7003a and a common
wire 70035 are led vertically and horizontally. The gate line
7001 is connected to a gate electrode of a transistor 7004. In
addition, the source line 7002 is connected to either source or
drain electrodes of the transistor 7004. Note that when the
liquid crystal display device is an AC driving liquid crystal
display device, the source electrode and the drain electrode of
the transistor 7004 are switched according to an electric
potential transmitted from the source line 7002; therefore, the
electrodes are referred to as the source and drain electrodes in
this embodiment mode. A liquid crystal element C, . is pro-
vided between the source and drain electrode of the transistor
7004 and the common wire 7003a. When the transistor 7004
is in an on state, the electric potential from the source line
7002 is transmitted to the liquid crystal element C; ., while
when the transistor 7004 is in an off state, the electric poten-
tial from the source line 7002 is not transmitted to the liquid
crystal element C, ... In the case where light needs to pass the
liquid crystal layer although the transistor 7004 is in the off
state and the electric potential from the source line 7002 is not
transmitted to the liquid crystal element C, ; a capacitor Cis
desirably provided in parallel with the liquid crystal element
C, .. When the capacitor holds voltage, light can pass through
the liquid crystal layer even if the transistor 7004 is in the off
state.

[0834] FIG. 109A shows a top view of the display device
described in this embodiment mode. FIG. 109B shows a
cross-sectional view corresponding to a line K-L in FIG.
109A. The display device shown in FIGS. 109A and 109B
includes an external terminal connecting region 852, a sealing
region 853, and a scan line driver circuit 854 including a
signal line driver circuit.

[0835] The display device shown in FIGS. 109A and 109B
in this embodiment mode includes a substrate 851, a thin film
transistor 827, a thin film transistor 829, a thin film transistor
825, a sealant 834, a counter substrate 830, an alignment film
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831, a counter electrode 832, a spacer 833, a polarizing plate
8354, a polarizing plate 8355, a first terminal electrode layer
8384, a second terminal electrode layer 8385, an anisotropic
conductive layer 836, and an FPC 837. The display device
includes the external terminal connecting region 852, the
sealing region 853, the scan line driver circuit 854, a pixel
region 856, and a signal line driver circuit 857.

[0836] The sealant 834 is provided to surround the pixel
region 856 and the scan line driver circuit 854 provided over
the substrate 851. The counter substrate 830 is provided over
the pixel region 856 and the scan line driver circuit 854.
Therefore, the pixel region 856 and the scan line driver circuit
854 are sealed as well as the liquid crystal material by the
substrate 851, the sealant 834, and the counter substrate 830.
[0837] The pixel region 856 and the scan line driver circuit
854 provided over the substrate 851 include a plurality of thin
film transistors. In FIG. 109B, the thin film transistor 825 in
the pixel region 856 is shown as an example.

[0838] Note that descriptionin Embodiment Modes 1 to 80
can be applied to or combined with this embodiment mode.

Embodiment Mode 82

[0839] FIGS.110A and110B show anexample ofa module
including a liquid crystal display device of the present inven-
tion described in Embodiment Modes 1 to 81. A pixel portion
930, a gate driver 920, and a source driver 940 are provided
over asubstrate 900. A signal is inputted to the gate driver 920
and the source driver 940 from an integrated circuit 950
through a flexible printed circuit 960. An image is displayed
by the pixel portion 930 according to the inputted signal.

Embodiment Mode 83

[0840] An electronic appliance including a liquid crystal
display device of the present invention in its display portion is
described with reference to FIGS. 111A to 111H.

[0841] FIG. 111A shows a display which has a housing
2001, a support base 2002, a display portion 2003, a speaker
portion 2004, a video input terminal 2005, and the like. The
display portion 2003 includes a liquid crystal display device
of the present invention described in Embodiment Modes 1 to
82.

[0842] FIG. 111B shows a camera which has a main body
2101, a display portion 2102, an image receiving portion
2103, an operating key 2104, an external connecting port
2105, a shutter 2106, and the like. The display portion 2102
includes a liquid crystal display device of the present inven-
tion described in Embodiment Modes 1 to 82.

[0843] FIG. 111C shows acomputer which has a main body
2201, a housing 2202, a display portion 2203, a keyboard
2204, an external connecting port 2205, a pointing mouse
2206, and the like. The display portion 2203 includes a liquid
crystal display device of the present invention described in
Embodiment Modes 1 to 82.

[0844] FIG. 111D shows a mobile computer which has a
main body 2301, a display portion 2302, a switch 2303, an
operation key 2304, an infrared port 2305, and the like. The
display portion 2302 includes a liquid crystal display device
of the present invention described in Embodiment Modes 1 to
82.

[0845] FIG. 111E shows a portable image reproducing
device provided with a recording medium (specifically, a
DVD reproducing device), which has a main body 2401, a
housing 2402, a display portion A 2403, a display portion B
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2404, a recording medium (e.g., DVD) reading portion 2405,
an operating key 2406, a speaker portion 2407, and the like.
The display portion A 2403 includes a liquid crystal display
device of the present invention described in Embodiment
Modes 1 to 82.

[0846] FIG. 111F shows an electronic book which has a
main body 2501, a display portions 2502, an operation key
2503, and the like. The display portion 2502 includes a liquid
crystal display device of the present invention described in
Embodiment Modes 1 to 82.

[0847] FIG. 111G shows a video camera which has a main
body 2601, a display portion 2602, a housing 2603, an exter-
nal connecting port 2604, a remote control receiving portion
2605, an image receiving portion 2606, a battery 2607, an
audio input portion 2608, an operation key 2609, and the like.
The display portion 2602 includes a liquid crystal display
device of the present invention described in Embodiment
Modes 1 to 82.

[0848] FIG. 111H shows a mobile phone which has a main
body 2701, a housing 2702, a display portion 2703, an audio
input portion 2704, an audio output portion 2705, an opera-
tion key 2706, an external connecting port 2707, an antenna
2708, and the like. The display portion 2703 includes a liquid
crystal display device of the present invention described in
Embodiment Modes 1 to 82.

[0849] As described above, an electronic appliance of the
present invention is completed by incorporating a liquid crys-
tal display device of the present invention in a display portion.
Such an electronic appliance of the present invention can
display an image favorably both indoors and outdoors. In
particular, an electronic appliance such as a camera, an image
taking device, or the like which is often used both outdoors
and indoors makes the most of advantages that a wide viewing
angle and less color-shift due to change in an angle at which
a display screen is seen can be achieved both indoors and
outdoors.

[0850] This application is based on Japanese Patent Appli-
cation serial no. 2005-350147 filed in Japan Patent Office on
Dec. 5, 2005, the entire contents of which are hereby incor-
porated by reference.

What is claimed is:

1. A liquid crystal display device, comprising:

a substrate;

a gate electrode over the substrate;

a first common electrode formed in a same layer as the gate
electrode;

an insulating layer over the gate electrode and the first
common electrode;

a semiconductor layer over the gate electrode with the
insulating layer therebetween;

source and drain electrodes over the semiconductor layer;

a conductive layer being in contact with the first common
electrode;

a pixel electrode connected to one of the source and drain
electrodes;

asecond common electrode connected to the first common
electrode with the conductive layer therebetween; and

a liquid crystal material over the pixel electrode and the
second common electrode.

2. The liquid crystal display device according to claim 1,

wherein tilting of the liquid crystal material is controlled
by an electrical field between the pixel electrode and the
first common electrode, and an electrical field between
the pixel electrode and the second common electrode.
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3. The liquid crystal display device according to claim 1,
wherein the semiconductor layer is an amorphous semicon-
ductor layer.

4. The liquid crystal display device according to claim 1,
further comprising:

a passivation layer over the first common electrode and the

gate electrode;

a color filter over the first common electrode with the
passivation layer therebetween, and

a black matrix over the source and drain electrodes.

5. The liquid crystal display device, according to claim 1,
wherein the pixel electrode is comb-shaped.

6. The liquid crystal display device according to claim 1,
wherein the first common electrode is comb-shaped.

7. The liquid crystal display device according to claim 1,
wherein the second common electrode is comb-shaped.

8. The liquid crystal display device according to claim 1,
wherein the pixel electrode is formed of a transparent mate-
rial.

9. The liquid crystal display device according to claim 1,
wherein the first common electrode is formed of a transparent
material.

10. The liquid crystal display device according to claim 1,
wherein the second common electrode is formed of a trans-
parent material.

11. A liquid crystal display device, comprising:

a substrate;

a gate electrode over the substrate;

a conductive layer formed in a same layer as the gate

electrode;

a first common electrode being in contact with the conduc-
tive layer;

an insulating layer over the gate electrode and the first
common electrode;

a semiconductor layer over the gate electrode with the
insulating layer therebetween;

source and drain electrodes over the semiconductor layer;

a pixel electrode connected to one of the source and drain
electrodes;

a second common electrode connected to the first common
electrode; and

a liquid crystal material over the pixel electrode and the
second common electrode.

12. The liquid crystal display device according to claim 11,

wherein tilting of the liquid crystal material is controlled
by an electrical field between the pixel electrode and the
first common electrode, and an electrical field between
the pixel electrode and the second common electrode.

13.The liquid crystal display device according to claim 11,
wherein the semiconductor layer is an amorphous semicon-
ductor layer.

14. The liquid crystal display device according to claim 11,
further comprising:

a passivation layer over the first common electrode and the

gate electrode;

a color filter over the source and drain electrodes and the
first common electrode with the passivation layer ther-
ebetween,

a counter substrate provided to face the substrate, and

a black matrix over the counter substrate.

15. The liquid crystal display device, according to claim
11, wherein the pixel electrode is comb-shaped.

16. The liquid crystal display device according to claim 11,
wherein the first common electrode is comb-shaped.



US 2011/0134353 Al

17. The liquid crystal display device according to claim 11,
wherein the second common electrode is comb-shaped.

18. The liquid crystal display device according to claim 11,
wherein the pixel electrode is formed of a transparent mate-
rial.

19. The liquid crystal display device according to claim 11,
wherein the first common electrode is formed of a transparent
material.

20. The liquid crystal display device according to claim 11,
wherein the second common electrode is formed of a trans-
parent material.

21. A liquid crystal display device including a plurality of
pixels, each pixel comprising:

a first reflective common electrode over a substrate;

asecond transparent common electrode over the substrate;

an insulating layer over the first reflective common elec-
trode and the second transparent electrode;

a pixel electrode over the insulating layer, the pixel elec-
trode comprising at least a first portion and a second
portion; and

a third common electrode over the insulating layer, the
third common electrode comprising at least the first
portion and the second portion,
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wherein the first portion is located over the first reflective
common electrode and the second portion is located over
the transparent common electrode.

22. The liquid crystal display device, according to claim
21, wherein the first reflective common electrode and the
second transparent common electrode are electrically con-
nected to each other.

23. The liquid crystal display device, according to claim
21, wherein the first reflective common electrode has an
uneven surface

24. The liquid crystal display device, according to claim
21, wherein the pixel electrode is comb-shaped.

25. The liquid crystal display device according to claim 21,
wherein the first reflective common electrode is comb-
shaped.

26. The liquid crystal display device according to claim 21,
wherein the second transparent common electrode is comb-
shaped.

27.The liquid crystal display device according to claim 21,
wherein the pixel electrode is formed of a transparent
material.
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