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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The presentinvention relates to a thin film tran-
sistor (TFT) array panel.

(b) Description of the Related Art

[0002] A liquid crystal display apparatus (hereinafter
referred to as an LCD) is one of the most widely used flat
panel displays. An LCD typically includes two panels pro-
vided with field-generating electrodes such as pixel elec-
trodes and a common electrode and a liquid crystal (LC)
layer interposed therebetween. The LCD displays imag-
es by applying voltages to the field-generating electrodes
to generate an electric field in the LC layer, which deter-
mines orientations of LC molecules in the LC layer for
adjusting polarization of the incident light.

[0003] One popular type of LCD, is the vertical align-
ment (VA) mode LCD, which aligns LC molecules such
that the long axes of the LC molecules are perpendicular
to the panels in the absence of an electric field. Much
attention has been focused on the VA mode LCD be-
cause of its high contrast ratio and wide reference viewing
angle.

[0004] Wide viewing angle of the VA mode LCD can
be achieved via cutouts in the field-generating electrodes
and protrusions on the field-generating electrodes. The
cutouts and the protrusions affect the tilt directions of the
LC molecules, e.g., the tilt directions can be distributed
into several directions such that the reference viewing
angle is widened. However, lateral visibility may not be
improved in comparison to front visibility.

[0005] US 2004/085272 A1 discloses a multi-domain
vertical alignment liquid crystal display in which a first
and a second sub-pixel electrodes are respectively con-
nected to the gate lines and the data lines, such that the
firstand the second sub-pixel electrodes receive the pixel
signals from the different thin film transistors. Moreover,
the arrangement shown is a drain electrode divided and
extended into two portions each of which is connected
to data lines.

US 2004/160560 A1 discloses liquid crystal display com-
prising first and second pixel electrodes placed on a first
substrate, located opposite a data line and having a plu-
rality of first cutouts. Moreover, a common electrode
formed on a second substrate and having a plurality of
second and third cutouts defines a plurality of domains
along with the first cutouts and facing the first and the
second pixel electrodes, respectively, wherein the sec-
ond and the third cutouts have portions overlapping the
data line and the overlapping portions of the second and
the third cutouts are alternately arranged along the data
line.

[0006] EP-A-1 605 511 discloses a TFT array panel
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comprising a pixel electrode divided into a first sub-pixel
electrode and a second sub-pixel electrode by an aper-
ture. Sub-pixel electrode connects through contact hole
to drain electrode and the sub-pixel electrode connects
to an auxiliary coupling electrode through contact hole
and auxiliary coupling electrode is coupled to coupling
electrode to form a capacitor.

[0007] WO 2004/029709 A discloses a TFT array pan-
el for use in an LCD device including a plurality of pixel
electrodes each of which is connected to the first drain
electrode through the contact hole and comprising a plu-
rality of X-shaped cutouts and a plurality of linear cutouts.
The X-shaped cutouts overlap the X- shaped portions of
the direction control electrode (DCE) while the linear cut-
outs overlap the third and the fourth storage electrodes
and. The DCE broadly overlaps peripheries of the cutouts
as well as the cutouts themselves to form a storage ca-
pacitance along with the pixel electrode.

SUMMARY OF THE INVENTION

[0008] A thin film transistor (TFT) array panel for a Lig-
uid Crystal Display apparatus (LCD) is provided accord-
ing to the subject-matter of Claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1is alayout view of a TFT array panel of an LCD
according to an exemplary embodiment of the
present invention;

Fig. 2 is a layout view of a common electrode panel
of an LCD according to an exemplary embodiment
of the present invention;

Fig. 3 is a layout view of an LCD including the TFT
array panel shown in Fig. 1 and the common elec-
trode panel shown in Fig. 2;

Fig. 4 is a sectional view of the LCD shown in Fig. 3
taken along line IV-IV’;

Fig. 5 is an equivalent circuit diagram of the LCD
shown in Figs. 1-4;

Fig. 6 is a layout view of an LCD according to an
exemplary embodiment of the present invention;
Fig. 7 is a sectional view of the LCD shown in Fig. 6
taken along line VII-VII’; and

Fig. 8 is a sectional view of the LCD shown in Fig. 3
taken along line IV-IV’ according to an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0010] The exemplary embodiments of the present in-
vention now will be described more fully hereinafter with
reference to the accompanying drawings, in which pre-
ferred embodiments of the invention are shown. The
present invention may, however, be embodied in many
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different forms and should not be construed as limited to
the embodiments set forth herein.

[0011] Like numerals referto like elements throughout.
It will be understood that when an element such as a
layer, film, region or substrate is referred to as being "on"
another element, it can be directly on the other element
orintervening elements may also be present. In contrast,
when an element is referred to as being "directly on" an-
other element, there are no intervening elements
present.

[0012] An LCD according to an exemplary embodi-
ment of the present invention will be described in detail
with reference to Figs. 1-5.

[0013] Fig. 1 is a layout view of a TFT array panel of
the LCD, Fig. 2 is a layout view of a common electrode
panel of an LCD, Fig. 3 is a layout view of the LCD in-
cluding the TFT array panel shown in Fig. 1 and the com-
mon electrode panel shown in Fig. 2, Fig. 4 is a sectional
view of the LCD shown in Fig. 3 taken along line IV-IV’,
and Fig. 5 is an equivalent circuit diagram of the LCD
shown in Figs. 1-4.

[0014] Referring to Figs. 1-4, the LCD according to an
exemplary embodiment of the present invention includes
a TFT array panel 100, a common electrode panel 200,
and a LC layer 3 interposed between the panels 100 and
200.

[0015] The TFT array panel 100 is now described in
detail with reference Figs. 1, 3 and 4.

[0016] The TFT array panel 100 includes a plurality of
gate conductors which include a plurality of gate lines
121, a plurality of storage electrode lines 131, and a plu-
rality of capacitive electrodes 136 formed on aninsulating
substrate 110, such as a transparent glass or plastic sub-
strate.

[0017] The gate lines 121 transmit gate signals and
extend substantially in a transverse direction. Each gate
line 121 includes a plurality of gate electrodes 124 pro-
jecting upwardly and an end portion 129 having an area
for contact with another layer or external driving circuit.
In addition, a gate driving circuit for generating gate sig-
nals may be mounted on a flexible printed circuit (FPC)
film. The FPC film may either be attached to the substrate
110, directly mounted on the substrate 110, or integrated
onto the substrate 110. The gate lines 121 may in turn
be connected to the gate driving circuit on the substrate
110.

[0018] The storage electrodes 131 are supplied with a
predetermined voltage and each of the storage elec-
trodes 131 includes a pair of first and second stems
131a1 and 131a2 extend substantially parallel to the gate
lines 121. Moreover, each of the storage electrode lines
131 are disposed between the gate lines 121, with the
lower and the upper stems 131a1 and 131a2 being dis-
posed in close proximity to the gate lines 121. The first
and the second stems 131a1 and 131a2 include first and
second storage electrodes 137a1 and 137a2, respec-
tively, expanding in upward and downward directions,
respectively. It is noted however that the storage elec-
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trode lines 131 may have various shapes and arrange-
ments.

[0019] Further, each of the capacitive electrodes 136
is rectangularly shaped and elongated parallel with re-
spect to the gate lines 121. The capacitive electrodes
136 are separated fromthe gate lines 121 and the storage
electrode lines 131. Moreover, each of the capacitive
electrodes 136 is disposed between the pair of first and
second storage electrodes 137a1 and 137a2 and are al-
so substantially equidistant from the first and the second
storage electrodes 137a1 and 137a2 and from the gate
lines 121. In addition, each of the capacitive electrodes
136 also includes a funneled left end portion that has
oblique orinclined edges which make about a45 degrees
angle with respect to the gate lines 121.

[0020] The gate conductors 121, 131 and 136 may be
made of various metals or conductors. However, the gate
conductors 121, 131 and 136 are preferably made of alu-
minum (Al) or an Al alloy, silver (Ag) or an Ag alloy, copper
(Cu) or a Cu alloy, molybdenum (Mo) or a Mo alloy, chro-
mium (Cr), Tantalum (Ta), or Titanium (Ti). In addition,
the gate conductors 121, 131 and 136 may each have a
multi-layered structure including two conductive films
having different physical characteristics. In the above
case, one of the two films is preferably made of a low
resistivity metal, such as for example an A1 containing
metal, a Ag containing metal, or a Cu containing metal
for reducing signal delay or voltage drop. The other film
is preferably made of a material (e.g. a Mo containing
metal, Cr, Ta, or Ti) which has good physical, chemical,
and electrical contact characteristics with respect to in-
dium tin oxide (ITO) or indium zinc oxide (1Z0), such as
for example Mo or Mo alloys, Cr, Ta or Ti. Examples of
possible combinations for the two films include but are
not limited to a lower Cr film and an upper Al (alloy) film
and a lower Al (alloy) film and an upper Mo (alloy) film.
[0021] The lateral sides of the gate conductors 121,
131 and 136 are inclined relative to a surface of the sub-
strate 110, with an inclination angle from about 30 to
about 80 degrees.

[0022] Further, a gate insulating layer 140 preferably
made of silicon nitride (SiNx) or silicon oxide (SiOx) is
formed on the gate conductors 121,131 and 136.
[0023] A plurality of semiconductor islands 154 pref-
erably made of hydrogenated amorphous silicon (abbre-
viated to "a-Si") or polysilicon are formed on the gate
insulating layer 140. The semiconductor islands 154 are
disposed on the gate electrodes 124 and include exten-
sions covering edges of the gate lines 121. A plurality of
other semiconductor islands (not shown) may be dis-
posed on the storage electrode lines 131.

[0024] A plurality of ohmic contactislands 163 and 165
are formed on the semiconductor islands 154. The ohmic
contacts 163 and 165 are preferably made of n+ hydro-
genated a-Si, which is heavily doped with n type impurity
such as phosphorous. Alternatively, the ohmic contacts
163 and 165 may be made of silicide. The ohmic contacts
163 and 165 are located in pairs on the semiconductor
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islands 154.

[0025] The lateral sides of the semiconductor islands
154 and the ohmic contacts 163 and 165 are inclined
relative to the surface of the substrate 110, with an incli-
nation angle preferably in a range of about 30 to about
80 degrees.

[0026] A plurality of data conductors including a plu-
rality of data lines 171 and a plurality of drain electrodes
175 are formed on the ohmic contacts 163 and 165 and
the gate insulating layer 140.

[0027] The data lines 171 transmit data signals and
extend substantially in a longitudinal direction to intersect
the gate lines 121 and the storage electrode lines 131.
Each data line 171 includes a plurality of source elec-
trodes 173 projecting toward the gate electrodes 124 and
an end portion 179 having an area for contact with an-
other layer or an external driving circuit. A data driving
circuit for generating the data signals may be mounted
on a FPC film. The FPC film may be attached to the sub-
strate 110, directly mounted on the substrate 110, or in-
tegrated onto the substrate 110. The data lines 171 may
in turn be connected to the driving circuit on the substrate
110.

[0028] Each of the drain electrodes 175 is separated
from the data lines 171 and includes an end portion dis-
posed opposite to the source electrodes 173. The end
portionis partly enclosed by a source electrode 173 which
is curved like the letter U of the alphabet.

[0029] Each drain electrode 175 further includes first,
second, and central expansions 177a1, 177a2, and 176
and a pair of interconnections 178a1 and 178a2 connect-
ing the expansions 177a1, 177a2, and 176. Each of the
expansions 177a1, 177a2, and 176 are rectangularly
shaped and are elongated parallel with respect to the
gate lines 121. Interconnections 178a1 and 178a2 con-
nect the expansions 177a1, 177a2, and 176 near left
sides thereof and extend substantially parallel to the data
lines 171,

[0030] The first and second expansions 177a1 and
177a2 overlap firstand second storage electrodes 137a1
and 137a2, respectively.

[0031] The central expansion 176 overlaps a capaci-
tive electrode 136 to form a "coupling electrode." The
coupling electrode which includes central expansion 176
and capacitive electrode 136, further includes a through-
hole 176H exposing a top surface of the gate insulating
layer 140 near a left end portion of the coupling electrode.
The through-hole 176H has substantially the same shape
as the capacitive electrode 136.

[0032] A gate electrode 124, a source electrode 173,
and a drain electrode 175 along with a semiconductor
island 154 form a TFT having a channel formed in the
semiconductor island 154 disposed between the source
electrode 173 and the drain electrode 175.

[0033] Thedataconductors171and 175 may be made
of various metals or conductors. However, the data con-
ductors 171 and 175 are preferably made of refractory
metal such as Cr, Mo, Ta, Ti, or alloys thereof. In addition,
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the data conductors 171 and 175 may each have a mul-
tilayered structure including a refractory metal film and a
low resistivity film. Examples of the multi-layered struc-
ture include but are not limited to a double-layered struc-
ture including a lower Cr/Mo (alloy) film and an upper Al
(alloy) film or a triple-layered structure of a lower Mo (al-
loy) film, an intermediate Al (alloy) film, and an upper Mo
(alloy) film. However, the data conductors 171 and 175
may be made of various metals or conductors.

[0034] The dataconductors 171 and 175 have inclined
edge profiles, with an inclination angle from about 30 to
about 80 degrees.

[0035] Theohmiccontacts 163 and 165 are interposed
between the underlying semiconductor islands 154 and
the overlying data conductors 171 and 175 thereon and
reduce contact resistance therebetween. Extensions of
the semiconductor islands 154 disposed on the edges of
the gate lines 121 smooth the profile of the surface of
these edges of the gate lines 121 to prevent the discon-
nection of the data lines 171 there. The semiconductor
islands 154 include some exposed portions, which are
not covered with the data conductors 171 and 175, such
as portions located between the source electrodes 173
and the drain electrodes 175.

[0036] A passivation layer 180 is formed on the data
conductors 171 and 175, and the exposed portions of
the semiconductor islands 154. The passivation layer
180 is preferably made of an inorganic or an organic in-
sulator and may also have a flat surface. Examples of
theinorganicinsulatorinclude but are notlimited to silicon
nitride and silicon oxide. The organic insulator may be
photosensitive. Moreover, the organic insulator prefera-
bly has dielectric constant less than about 4.0. Alterna-
tively, the passivation layer 180 may include a lower film
of inorganic insulator and an upper film of organic insu-
lator such that it takes the excellent insulating character-
istics of an organic insulator while preventing the ex-
posed portions of the semiconductor islands 154 from
being damaged by the organic insulator.

[0037] Additionally, the passivation layer 180 has a
plurality of contact holes 182 exposing the end portions
179 of the data lines 171 and a plurality of contact holes
185a1 and 185a2 exposing the first and the second ex-
pansions 177a1 and 177a2 of the drain electrodes 175,
respectively. The passivation layer 180 and the gate in-
sulating layer 140 have a plurality of contact holes 181
exposing the end portions 129 of the gate lines 121 and
a plurality of contact holes 186 penetrating the through-
holes 176H and exposing the end portions of the capac-
itive electrodes 136. The contact holes 181, 182, 185a1,
185a2 and 186 may have inclined or stepped sidewalls .
[0038] A plurality of pixel electrodes 190, a shielding
electrode 88, and a plurality of contact assistants 81 and
82 are also formed on the passivation layer 180. They
are preferably made of a transparent conductor such as
ITO or 1ZO or reflective conductor such as Ag, Al, Cr, or
alloys thereof.

[0039] Each pixel electrode 190 is rectangularly
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shaped or substantially rectangularly shaped and has
chamfered corners. The chamfered edges of the pixel
electrode 190 make an angle of about 45 degrees with
the gate lines 121. The pixel electrodes 190 overlap the
gate lines 121 to increase the aperture ratio.

[0040] Inaddition, each of the pixel electrodes 190 has
first and second gaps 93a and 93b that divide the pixel
electrode 190 into first, second, and central sub-pixel
electrodes 190a1, 190a2 and 190b, respectively. The
first and the second gaps 93a and 93b obliquely extend
from a left edge to a right edge of the pixel electrode 190
such that the central sub-pixel electrode 190b resembles
an isosceles trapezoid rotated at a right angle with re-
spect to the gate lines 121 and the first and the second
sub-pixel electrodes 190a1 and 190a2 resemble right-
angled trapezoids rotated at a right angle with respect to
the gate lines 121. The first and the second gaps 93a
and 93b are perpendicular to each other and make an
angle of about 45 degrees with respect to the gate lines
121.

[0041] The first and the second sub-pixel electrodes
190a1 and 190a2 are connected to the first and the sec-
ond expansions 177a1 and 177a2 of the drain electrodes
175 through contact holes 185a1 and 185a2, respective-
ly.

[0042] The central sub-pixel electrode 190b is con-
nected to a capacitive electrode 136 through a contact
hole 186 and overlaps a coupling electrode 176. The cen-
tral sub-pixel electrode 190b, the capacitive electrode
136, and the coupling electrode 176 form a "coupling
capacitor."

[0043] The central sub-pixel electrode 190b has cen-
tral cutouts 91 and 92, the first sub-pixel electrode 190a1
has first cutouts 94a and 95a, and the second sub-pixel
electrode 190a2 has second cutouts 94b and 95b. The
cutouts 91, 92 and 94a-95b partition the sub-pixel elec-
trodes 190b, 190a1 and 190a2 into a plurality of parti-
tions. The pixel electrode 190 having the cutouts 91, 92
and 94a-95b and the gaps 93a and 93b (also referred to
as cutouts hereinafter) substantially has an inversion
symmetry with respect to a capacitive electrode 136.
[0044] Each of the first and the second cutouts 94a-
95b obliquely or slantingly extends to a right edge of the
pixel electrode 190 from a left corner, a lower edge, or
an upper edge of the pixel electrode 190. The first and
the second cutouts 94a-95b extend substantially perpen-
dicular to each other and make an angle of about 45
degrees with respect to the gate lines 121.

[0045] Each of the center cutouts 91 and 92 includes
a transverse portion and a pair of oblique portions con-
nected thereto. The transverse portion extends along the
capacitive electrode 136, and the oblique portions ob-
liquely or slantingly extends from the transverse portion
toward the left edge of the pixel electrode 190 parallel to
the first and the second cutouts 94a-95b, respectively.
The center cutout 91 overlaps the funneled end portion
of the coupling electrode 176 and the capacitive elec-
trode 136.
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[0046] The number of cutouts or the number of parti-
tions may be varied depending on the design factors such
as the size of the pixel electrode 190, the ratio of the
transverse edges and the longitudinal edges of the pixel
electrode 190, the type and characteristics of the liquid
crystal layer 3, etc.

[0047] The shielding electrode 88 is supplied with com-
mon voltage and it includes longitudinal portions extend-
ing along the data lines 171 and transverse portions ex-
tending along the gate lines 127 to connect adjacent lon-
gitudinal portions. The longitudinal portions fully or sub-
stantially cover the data lines 171 entirely, while each of
the transverse portions lies within the boundary of the
gate line 121.

[0048] The shielding electrode 88 blocks electromag-
netic interference between the data lines 171 and the
pixel electrodes 190 and between the data lines 171 and
the common electrode 270 to reduce the distortion of the
voltage of the pixel electrodes 190 and the signal delay
of the data voltages carried by the data lines 171.
[0049] The contactassistants 81 and 82 are connected
to the end portions 129 of the gate lines 121 and the end
portions 179 of the data lines 171 through the contact
holes 181 and 182, respectively. The contact assistants
81 and 82 protect the end portions 129 and 179 and en-
hance the adhesion between the end portions 129 and
179 and external devices.

[0050] The description of the common electrode panel
200 follows with reference to Figs. 2-4.

[0051] A light blocking member 220, also referred to
as a black matrix herein, for preventing light leakage is
formed on an insulating substrate 210, such as for ex-
ample a transparent glass or plastic substrate. The light
blocking member 220 includes a plurality of rectilinear
portions facing the data lines 171 on the TFT array panel
100 and a plurality of widened portions facing the TFTs
onthe TFT array panel 100. Also, the light blocking mem-
ber 220 may have a plurality of through-holes that face
the pixel electrodes 190. In addition, the light blocking
member 220 may have substantially the same shape
(e.g. planar shape) as the pixel electrodes 190.

[0052] A plurality of color filters 230 are also formed
on the substrate 210 and they are disposed substantially
in the areas enclosed by the light blocking member 220.
The colorfilters 230 may extend in alongitudinal direction
substantially along the pixel electrodes 190. The color
filters 230 may each represent one of the primary colors
such as red, green and blue colors.

[0053] An overcoat 250 is formed on the color filters
230 and the light blocking member 220. The overcoat
250 is preferably made of an (organic) insulator and it
prevents the color filters 230 from being exposed and
also provides a flat surface.

[0054] A common electrode 270 is formed on the over-
coat 250. The common electrode 270 is preferably made
of transparent conductive material such as ITO and 1ZO
and has a plurality cutout sets 71, 72, 73, 74a, 74b, 75a,
75b, 76a and 76b.
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[0055] Cutout sets 71-76b face a pixel electrode 190
and include center cutouts 71, 72 and 73, first cutout 74a,
75a and 76a and second cutouts 74b, 75b and 76b. Cut-
out 71 is disposed near the contact hole 186, while each
of the other cutouts 72-76b of the set are disposed be-
tween adjacent cutouts 91-95b of the pixel electrode 190.
Alternatively, each of the cutouts 72-76b may be dis-
posed between a cutout 95a or 95b and a chamfered
edge of the pixel electrode 190. In addition, each of the
cutouts 71-76b has at least an oblique portion extending
parallel to the first cutout 93a-95a or the second cutout
93b-95b of the pixel electrode 190. Moreover, each of
the oblique portions of the cutouts 72-75b has a de-
pressed notch and the cutouts 71-76b have substantially
an inversion symmetry with respect to a capacitive elec-
trode 136.

[0056] Each of the first and the second cutouts 74a-
76b includes an oblique portion and a pair of transverse
and a pair of longitudinal portions. The oblique portion
extends to a right edge of the pixel electrode 190 from
either a left edge, a lower edge, or an upper edge of the
pixel electrode 190. The transverse and longitudinal por-
tions extend from respective ends of the oblique portion
along edges of the pixel electrode 190, overlapping the
edges of the pixel electrode 190, and making obtuse an-
gles with respect to the oblique portion.

[0057] Each of the center cutouts 71 and 72 includes
a central transverse portion, a pair of oblique portions,
and a pair of terminal longitudinal portions. The center
cutout 73 includes a pair of oblique portions and a pair
of terminal longitudinal portions. The central transverse
portion is disposed near the left edge or the center of the
pixel electrode 190 and extends along the capacitive
electrode 136. The oblique portions of the center cutout
73 extend from an end of the central transverse portion
or from the center of the right edge of the pixel electrode
190, located to the left edge of the pixel electrode. The
oblique portions of the cutouts 71 and 72 make oblique
angles with respect to the central transverse portion. The
terminal longitudinal portions extend from the ends of the
respective oblique portions along the left edge of the pixel
electrode 190, overlapping the left edge of the pixel elec-
trode 190, and make obtuse angles with respect to the
respective oblique portions.

[0058] The number of cutouts 71-76b may be also var-
ied depending on the design factors. The light blocking
member 220 preferably overlaps the cutouts 71-76b to
block the light leakage through the cutouts 71-76b.
[0059] Alignmentlayers 11 and 21 may be homeotrop-
ic and are coated on inner surfaces of the panels 100
and 200. Polarizers 12 and 22 are provided on outer sur-
faces of the panels 100 and 200 so that their polarization
axes may be crossed and one of the polarization axes
may be parallelto the gate lines 121. One of the polarizers
12 and 22 may be omitted when the LCD is a reflective
LCD.

[0060] The LCD may further include at least one retar-
dation film for compensating the retardation of the LC

10

15

20

25

30

35

40

45

50

55

layer 3. The retardation film has birefringence and gives
a retardation opposite to that given by the LC layer 3.
[0061] The LCD may further include a backlight unit
supplying light to the LC layer 3 through the polarizers
12 and 22, the retardation film, and the panels 100 and
200.

[0062] It is preferable that the LC layer 3 is in a state
of negative dielectric anisotropy. In addition, it is also
preferable that the LC layer 3 have been subjected to a
vertical alignment in that the LC molecules in the LC layer
3 are aligned such that their long axes are substantially
vertical to the surfaces of the panels 100 and 200 in the
absence of an electric field. Accordingly, incident light
cannot pass the crossed polarization system 12 and 22.
[0063] Opaque members such as the storage elec-
trode lines 131, the expansions 177a1, 177a2 and 176,
the interconnections 178a1 and 178a2 of the drain elec-
trodes 175, and the transparent members such as the
pixel electrodes 190 having the cutouts 91-95b and
71-76b are symmetrically arranged with respect to the
capacitive electrodes 136. Also, since the interconnec-
tions 178a1 and 178a2 are disposed near the edges of
the pixel electrodes 190, they do not decrease the light
transmissive areas, but rather block the texture generat-
ed near the light transmissive areas.

[0064] The LCD according to an exemplary embodi-
ment of the present invention and shown in Figs. 1-4 is
represented as an equivalent circuit shown in Fig. 5.
[0065] Referring to Fig. 5, a pixel of the LCD includes
aTFT Q, afirst subpixel unit including a first LC capacitor
(C_ca) and a storage capacitor (Cgt), a second subpixel
unit including a second LC capacitor (C| ¢b), and a cou-
pling capacitor (Ccp).

[0066] The first LC capacitor C|a includes first and
second sub-pixel electrodes 190a1 and 190a2 as one
terminal, a portion of the common electrode 270 corre-
sponding thereto as the other terminal, and a portion of
the LC layer 3 disposed therebetween as a dielectric.
Similarly, the second LC capacitor C| ¢b includes a cen-
tral sub-pixel electrode 190b as one terminal, a portion
of the common electrode 270 corresponding thereto as
the other terminal, and a portion of the LC layer 3 dis-
posed thereon as a dielectric.

[0067] The storage capacitor Cgqy includes first and
second expansions 177a1 and 177a2 of adrain electrode
175 as one terminal, first and second storage electrodes
137a1 and 137a2 as the other terminal, and a portion of
the gate insulating layer 140 disposed therebetween as
adielectric. The coupling capacitor Ccpincludes acentral
sub-pixel electrode 190b and a capacitive electrode 136
as one terminal, a coupling electrode 176 as the other
terminal, and portions of the passivation layer 180 and
the gate insulating layer 140 disposed therebetween as
a dielectric.

[0068] The first LC capacitor C ca and the storage ca-
pacitor Cgt are connected in parallel to a drain of the
TFT Q. The coupling capacitor Ccp is connected between
the drain of the TFT Qand the second LC capacitor C, cb.
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The common electrode 270 is supplied with a common
voltage Vcom and the storage electrode lines 131 may
be supplied with the common voltage Vcom.

[0069] The TFT Q applies data voltages from data line
171 to the first LC capacitor C ca and the coupling ca-
pacitor Ccp in response to a gate signal from gate line
121. The coupling capacitor Ccp transmits the data volt-
age with a modified magrutude to the second LC capac-
itor C, cb.

[0070] When the storage electrode line 131 is supplied
with the common voltage Vcom, the voltage Vb charged
across the second LC capacitor C| b is given by:

Vb=Vax[Ccp/(Ccp+Cicb)],

where Va denotes the voltage of the first LC capacitor
C.ca.

[0071] Since the term Ccp/(Ccp+C cb) is smaller than
one, the voltage Vb of the second LC capacitor C sb is
greaterthan thatofthe first LC capacitor C|_ca. The above
inequality may also occur in the situation wherein the
voltage of the storage electrode line 131 does not equal
the common voltage Vcom.

[0072] When the potential difference is generated
across the first LC capacitor C| ¢a or the second LC ca-
pacitor C, b, an electric field substantially perpendicular
to the surfaces of the panels 100 and 200 is generated
in the LC layer 3. Both the pixel electrode 190 and the
common electrode 270 are commonly referred to as field
generating electrodes hereinafter. Then, the LC mole-
cules in the LC layer 3 tilt in response to the electric field
such that their long axes are perpendicular to the field
direction. The degree of the tilt of the LC molecules de-
termines the variation of the polarization of light incident
on the LC layer 3. In turn, the variation of the light polar-
ization is transformed into the variation of the light trans-
mittance by the polarizers 12 and 22. In this way, the
LCD displays images.

[0073] The tilt angle of the LC molecules depends on
the strength of the electric field. Since the voltage Va of
the first LC capacitor C| ca and the voltage Va of the
second LC capacitor C, b are different from each other,
the tilt direction of the LC molecules in the first subpixel
unit is different from that in the second subpixel unit and
thus the luminances of the two subpixels units are differ-
ent. Thus, by maintaining the average luminance of the
two subpixels units in a target luminance, the voltages
Va and Vb of the first and the second subpixels units can
be adjusted so that an image viewed from a lateral side
is closer to an image viewed from the front, thereby im-
proving the lateral visibility.

[0074] The ratio of the voltages Va and Vb can be ad-
justed by varying the capacitance of the coupling capac-
itor Ccp. Moreover, the coupling capacitance Ccp can be
varied by changing the overlapping area and distance
between the coupling electrode 176 and the central sub-

10

15

20

25

30

35

40

45

50

55

pixel electrode 190b (and the capacitive electrode 136).
For example, the distance between the coupling elec-
trode 176 and the central sub-pixel electrode 190b be-
comes large when the capacitive electrode 136 is re-
moved and the coupling electrode 176 is moved to the
position of the capacitive electrode 136. Preferably, the
voltage Vb of the second LC capacitor C, b is from about
0.6 to about 0.8 times the voltage Va of the first LC ca-
pacitor C qa.

[0075] The voltage Vb charged in the second LC ca-
pacitor C_ cb may be larger than the voltage Va of the
first LC capacitor C ca. This is achieved by precharging
the second LC capacitor C| b with a predetermined volt-
age such as the common voltage Vcom.

[0076] The ratio between the lower and the first sub-
pixel second 190a1 and 190a2 of the first subpixel unit
and the central sub-pixel electrode 190b of the second
subpixel unit is preferably from about 1:0.85 to about 1:
1.15. In addition, the number of the sub-pixel electrodes
in each of the LC capacitors C ca and C cb may be
changed.

[0077] The tilt direction of the LC molecules is deter-
mined by a horizontal component generated by the cut-
outs 91-95b and 71-76b of the field generating electrodes
190 and 270 and the oblique edges of the pixel electrodes
190 distorting the electric field. The electric field being
perpendicular or at least substantially perpendicular to
the edges of cutouts 91-95b and 71-76b and the oblique
edges of the pixel electrodes 190. Referring to Fig. 3, a
set of the cutouts 91-95b and 71-76b divides a pixel elec-
trode 190 into a plurality of sub-areas and each sub-area
has two major edges. Since the LC molecules on each
sub-area tilt perpendicular to the major edges, the azi-
muthal distribution of the tilt directions are localized to
four directions, thereby increasing the reference viewing
angle of the LCD.

[0078] In addition, when the areas that can transmit
light for the above-described four tilt directions are the
same, the visibility improves for various viewing direc-
tions. Since the opaque members are symmetrically ar-
ranged as described above, the adjustment of the trans-
missive areas is relatively simple.

[0079] The notches in the cutouts 72-75b help deter-
mine the tilt directions of the LC molecules on the cutouts
72-75b. Notches may also be provided in cutouts 91-95b
and may have various shapes and arrangements.
[0080] The shapes and the arrangements of the cut-
outs 91-95b and 71-76b for determining the tilt directions
of the LC molecules may be modified and at least one of
the cutouts 91-95b and 71-76b can be substituted with
protrusions or depressions. The protrusions are prefer-
ably made of organic or inorganic material and disposed
on or under the field-generating electrodes 190 or 270.
[0081] Further, since there is no electric field between
the shielding electrode 88 and the common electrode
270, the LC molecules on the shielding electrode 88 re-
main in their initial orientations and thus the light incident
thereon is blocked. In the above situation, the shielding
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electrode 88 may serve as a light blocking member and
the light blocking member 220 may thus be omitted.
[0082] An LCD according to an exemplary embodi-
ment of the present invention will be described in detail
with reference to Figs. 6 and 7.

[0083] Fig. 6 is a layout view of an LCD according to
another exemplary embodiment of the present invention,
and Fig. 7 is a sectional view of the LCD shown in Fig. 6
taken along line VII-VII".

[0084] Referring to Figs. 6 and 7, the LCD includes a
TFT array panel 100, a common electrode panel 200, a
LC layer 3 interposed between the panels 100 and 200,
and a pair of polarizers 12 and 22 attached on outer sur-
faces of the panels 100 and 200.

[0085] Layered structures of the panels 100 and 200
according to this exemplary embodiment are virtually the
same as those shown in Figs. 1-4.

[0086] Regarding the TFT array panel 100, a plurality
of gate lines 121 including gate electrodes 124 and end
portions 129, a plurality of storage electrode lines 131
including stems 131a1and 131a2 and storage electrodes
137a1and 137a2, and a plurality of capacitive electrodes
136 are formed on a substrate 110. A gate insulating
layer 140, a plurality of semiconductors 154, and a plu-
rality of ohmic contacts 163 and 165 are sequentially
formed on the gate lines 121 and the storage electrodes
lines 131. A plurality of data lines 171 including source
electrodes 173 and end portions 179 and a plurality of
drain electrodes 175 including expansions 177a1, 177a2
and 176 and interconnections 178a1 and 178a2 are
formed on the ohmic contacts 163 and 165. A passivation
layer 180 is formed on the data lines 171, the drain elec-
trodes 175, and exposed portions of the semiconductors
154. A plurality of contact holes 181, 182, 185a1, 185a2
and 186 are provided at the passivation layer 180 and
the gate insulating layer 140. The contact holes 186 pass
through through-holes 176H provided at the expansions
176 of the drain electrodes 175. Additionally, a plurality
of pixel electrodes 190 including subpixel electrodes
190a1, 190a2 and 190b with cutouts 91-95b, a shielding
electrode 88, and a plurality of contact assistants 81 and
82 are formed on the passivation layer 180, with an align-
ment layer 11 being coated thereon.

[0087] Regarding the common electrode panel 200, a
light blocking member 220, a plurality of color filters 230,
anovercoat 250, acommon electrode 270 having cutouts
71-76b, and an alignment layer 21 are formed on an in-
sulating substrate 210.

[0088] In contrast to the LCD shown in Figs. 1-4, the
semiconductors 154 and the ohmic contacts 163 of the
TFT array panel 100 according to this exemplary embod-
iment extend along the data lines 171 to form semicon-
ductor stripes 151 and ohmic contact stripes 161. In ad-
dition, the semiconductor stripes 151 have substantially
the same shapes (e.g. planar shapes) as the data lines
171 and the drain electrodes 175, as well as the under-
lying ohmic contacts 163 and 165. Moreover, the semi-
conductors 154 include some exposed portions, which
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are not covered with the data lines 171 and the drain
electrodes 175, such as portions located between the
source electrodes 173 and the drain electrodes 175.
[0089] A manufacturing method ofthe TFT array panel
according to an exemplary embodiment simultaneously
forms the data lines 171 and the drain electrodes 175,
the semiconductors 151, and the ohmic contacts 161 and
165 using one photolithography step.

[0090] A photoresist masking pattern for the photoli-
thography process has position-dependent thickness,
and in particular, it has thicker portions and thinner por-
tions. The thicker portions are located on wire areas that
will be occupied by the data lines 171 and the drain elec-
trodes 175, and the thinner portions are located on chan-
nel areas of TFTs.

[0091] The position-dependent thickness of the pho-
toresist may be obtained using several techniques. For
example, by providing translucent areas on the exposure
mask as well as transparent areas and light blocking
opaque areas. The translucent areas may have a slit pat-
tern, a lattice pattern, a thin film(s) with intermediate
transmittance or intermediate thickness. When using a
slit pattern, it is preferable that the width of the slits or
the distance between the slits is smaller than the reso-
lution of a light exposer used for the photolithography.
Another example is to use reflowable photoresist. For
instance, once a photoresist pattern made of a reflowable
material is formed using only a normal exposure mask
to have transparent areas and opaque areas. The above
photoresist pattern is then subjected to a reflow process
without use of a photoresist to form certain thin portions
of the TFT array panel.

[0092] Thus, the above manufacturing process is sim-
pler than conventional processes due to the omission of
the photolithography step.

[0093] Many of the above-described features of the
LCD shown in Figs. 1-4 may be appropriate to the LCD
shown in Figs. 6 and 7.

[0094] An LCD according to another exemplary em-
bodiment of the present invention will be described in
detail with reference to Fig. 8.

[0095] Fig. 8 is an sectional view of the LCD shown in
Fig. 3 taken along line IV-IV'.

[0096] Referring to Fig. 8, the LCD includes a TFT ar-
ray panel 100, acommon electrode panel 200, a LC layer
3interposed between the panels 100 and 200, and a pair
of polarizers 12 and 22 attached on outer surfaces of the
panels 100 and 200.

[0097] Layered structures of the panels 100 and 200
according to this exemplary embodiment are virtually the
same as those shown in Figs. 1-4.

[0098] Regarding the TFT array panel 100, a plurality
of gate lines 121 including gate electrodes 124 and end
portions 129, a plurality of storage electrode lines 131
including stems 131a1 and 131a2 and storage electrodes
137a1and 137a2, and a plurality of capacitive electrodes
136 are formed on a substrate 110. A gate insulating
layer 140, a plurality of semiconductors 154, and a plu-
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rality of ohmic contacts 163 and 165 are sequentially
formed on the gate lines 121 and the storage electrodes
lines 131. A plurality of data lines 171 including source
electrodes 173 and end portions 179 and a plurality of
drain electrodes 175 including expansions 177a1, 177a2
and 176 and interconnections 178a1 and 178a2 are
formed on the ohmic contacts 163 and 165 and the gate
insulating layer 140. A passivatican layer 180 is formed
on the data lines 171, the drain electrodes 175, and ex-
posed portions of the semiconductors 154. A plurality of
contact holes 181, 182, 185a1, 185a2 and 186 are pro-
vided at the passivation layer 180 and the gate insulating
layer 140. The contact holes 186 pass through through-
holes 176H provided at the expansions 176 of the drain
electrodes 175. Also, a plurality of pixel electrodes 190
including subpixel electrodes 190a1, 190a2 and 190b
and having cutouts 91-95b, a shielding electrode 88, and
a plurality of contact assistants 81 and 82 are formed on
the passivation layer 180 with an alignmentlayer 11 being
coated thereon.

[0099] Regarding the common electrode panel 200, a
light blocking member 220, an overcoat 250, a common
electrode 270 having cutouts 71-76b, and an alignment
layer 21 are formed on an insulating substrate 210.
[0100] In contrast to the LCD shown in Figs. 1-4, the
TFT array panel 100 includes a plurality of color filters
230 disposed under the passivation layer 180, while the
common electrode panel 200 has no color filter. In this
case, the overcoat 250 may be removed from the com-
mon electrode panel 200.

[0101] The color filters 230 are disposed between two
adjacent data lines 171 and they have a plurality of
through-holes 235 and 236 through which the contact
holes 185 and 186 pass through, respectively. The color
filters 230 are not provided on peripheral areas of the
end portions 129 and 179 of the signal lines 121 and 171.
[0102] The color filters 230 may extend along a longi-
tudinal direction to form stripes. The color filters 230 may
overlap each other to block light leakage between the
pixel electrodes 190, or alternatively may be spaced
apart from each other. When the color filters 230 overlap
each other, linear portions of the light blocking member
220 may be omitted and in this case, the shielding elec-
trode 88 may cover edges of the color filters 230. Over-
lapping portions of the color filters 230 may also have a
reduced thickness to decrease the height difference be-
tween the overlapping portions.

[0103] The color filters 230 may be disposed on the
passivation layer 180, or the passivation layer 180 may
be omitted.

[0104] Many of the above-described features of the
LCD shown in Figs. 1-4 are also appropriate for the LCD
shown in Fig. 8.

[0105] Having described the exemplary embodiments
of the present invention, itis further noted that it is readily
apparent to those of reasonable skill on the art that var-
ious modifications can be made without departing from
the scope of the present invention which is defined by
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the metes and bounds of the appended claims.

[0106] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
scope of each element identified by way of example by
such reference signs.

Claims

1. A thin film transistor array panel (100) for a Liquid
Crystal Display apparatus (LCD) comprising:

a plurality of gate lines (121);

adataline (171) intersecting the plurality of gate
lines (121);

a thin film transistor (100) connected to at least
one ofthe gate lines (121) and the dataline (171)
and including a drain electrode (175); and

a pixel electrode (190), characterized in that
said pixel electrode (190) includes a first and a
second gap (93a, 93b) dividing the pixel elec-
trode (190) intofirst, second and central subpixel
electrodes (190a1, 190a2, 190b) respectively,
said firstand second subpixel electrodes (190al,
190a2) forming at least one first subpixel elec-
trode subpixel electrode unit (190a1, 190a2)
connected to the drain electrode (175) of the thin
film transistor (100), said central subpixel elec-
trode (190b) forming a second subpixel elec-
trode (190b) unit capacitively coupled to the at
least onefirst subpixel electrode (190a1, 190a2)
unit and said first subpixel electrode unit and
second subpixel electrodes (190a1, 190a2,
190b) having portions which do not overlap the
drain electrode (175) and are disposed substan-
tially symmetrical to a reference line equidistant
from the gate lines (121).

2. Thethinfilm array panel of claim 1, wherein the drain
electrode (175) comprises first and second portions
(177a1, 177a2) connected to the first and the second
subpixel electrodes (190a1, 190a2) respectively,
and disposed substantially symmetrical to the refer-
ence line.

3. The thin film array panel of claim 2, further compris-
ing first and second storage electrodes (137a1,
137a2) overlapping the first and the second portions
(177a1, 177a2) of the drain electrode (175), respec-
tively.

4. The thin film array panel of claim 3. wherein the sub-
pixel electrode unit and the second storage elec-
trodes (137a1, 137a2) are disposed substantially
symmetrical to the reference line.
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The thin film array panel of claim 2, wherein the first
and the second subpixel electrodes (190a1, 190a2)
are disposed opposite to each other with respect to
the second subpixel electrode (190b) unit.

The thin film array panel of claim 2, wherein the first
and the second subpixel electrodes (190a1, 190a2)
are disposed substantially symmetrical to the refer-
ence line.

The thin film array panel of claim 2, wherein the drain
electrode (175) comprises an interconnection
(178a1, 178a2) connecting the first portion and the
second portion (177a1, 177a2).

The thin film array panel of claim 7, wherein the in-
terconnection (178a1, 178a2) is disposed adjacent
to the data line (171) and substantially parallel to the
data line (171).

The thin film array panel of claim 2, wherein the drain
electrode (175) further comprises a coupling elec-
trode (136, 176) overlapping the second subpixel
electrode (190b) unit.

The thin film array panel of claim 9, further compris-
ing a capacitive electrode (136) connected to the
second subpixel electrode (190b) unit and overlap-
ping the coupling electrode (136, 176).

The thin film array panel of claim 10, wherein the
coupling electrode (136, 176) or the capacitive elec-
trode (136) is disposed substantially symmetrical to
the reference line.

The thin film array panel of claim 10, wherein the
coupling electrode (136, 176) has a through-hole
(176H) and the capacitive electrode (136) and the
second subpixel electrode (190b) unit are connected
to each other through the through-hole (176H).

The thin film array panel of claim 1, further compris-
ing a shielding electrode (88) separated from the pix-
el electrode (190) and overlapping the dataline (171)
at least in part.

The thin film array panel of claim 13, wherein the
pixel electrode (190) and the shielding electrode (88)
comprise the same layer.

The thin film array panel of claim 13, wherein the
shielding electrode (88) extends along the data line
(171) or the gate lines (121).

The thin film array panel of claim 15, wherein the
shielding electrode (88) substantially covers the en-
tire data line (171).
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The thin film array panel of claim 1, further compris-
ing a shielding electrode (88) separated from the pix-
el electrode (190) and overlapping the gate line (121)
at least in part.

The thin film array panel of claim 1, wherein said
plurality of gate lines (121) comprises gate elec-
trodes (124) and end portions (129), the thin film ar-
ray panel further comprising:

a plurality of storage electrode lines (131), a plu-
rality of storage electrodes (137al, 137a2), and
a plurality of capacitive electrodes (136) dis-
posed on a TFT panel substrate (110);

a plurality of said data lines (171) having source
electrodes (173) and end portions (179) and
which intersect the plurality of gate lines (121),
a plurality of said thin film transistors having a
plurality of said drain electrodes (175), said plu-
rality of thin film transistors (100) being connect-
ed to each of the plurality of gate lines (121) and
data lines said plurality of drain electrodes (175)
each having a plurality of expansions (177al,
177a2, 176) and a plurality of interconnections
(178al, 178a2);

a plurality of said pixel electrodes (190), each of
said sub-pixels having a plurality of cutouts (91,
92, 93a, 93b, 94a, 94b, 95a, 95b, 71, 72, 73,
74a, 74b, 75a, 76b), each of said pixel elec-
trodes (190) overlap said gate lines (121), said
cutouts partition each of the sub-pixel electrodes
into a plurality of partitions, wherein said storage
electrode lines (131), said expansions (177al,
177a2, 176) and said interconnections (178al,
178a2) of the drain electrodes (175), and said
plurality of pixel electrodes (190) having said
gaps (93a, 93b) are symmetrically arranged with
respect to the capacitive electrodes (136).

The thin film transistor array panel (100) of claim 18,
further comprising a plurality of color filters (230) op-
eratively connected to said thin film transistor (100)
array panel (100).

The thin film transistor array panel (100) of claim 19,
wherein each of the plurality of color filters (230) rep-
resent one of the following colors comprising red,
green or blue.

Patentanspriiche

1.

Ein Dinnschicht-Transistor-Matrix-Panel (100) fir
eine Flissigkristallanzeige (LCD), das Folgendes
umfasst:

eine Vielzahl von Gate-Leitungen (121),
eine Datenleitung (171), die die Vielzahl von Ga-
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te-Leitungen (121) schneidet,

einen Dunnschicht-Transistor (100), der mit
mindestens einer der Gate-Leitungen (121) und
der Datenleitung (171) verbunden ist und eine
Drain-Elektrode (175) einschlief3t, und

eine Pixelelektrode (190), dadurch gekenn-
zeichnet, dass die Pixelelektrode (190) eine er-
ste und eine zweite Licke (93a, 93b) ein-
schlieflt, welche die Pixelelektrode (190) in er-
ste, zweite beziehungsweise mittlere Subpixel-
elektroden (190al, 190a2, 190b) unterteilen, wo-
bei die ersten und zweiten Subpixelelektroden
(190al, 190a2) mindestens eine erste Subpixel-
elektroden-Einheit (190al, 190a2) bilden, die mit
der Drain-Elektrode (175) des Dinnschicht-
Transistors (100) verbunden ist, wobei die mitt-
lere Subpixelelektrode (190b) eine zweite Sub-
pixelelektroden-Einheit (190b) bildet, die kapa-
zitiv mit der mindestens einen ersten Subpixel-
elektroden-Einheit (190al, 190a2) gekoppelt ist,
und wobei die erste Subpixelelektroden-Einheit
und die zweiten Subpixelelektroden (190al,
190a2, 190b) Abschnitte haben, welche nicht
mit der Drain-Elektrode (175) Gberlappend sind
und im Wesentlichen symmetrisch zu einer Re-
ferenzlinie angeordnet sind, die aquidistant von
den Gate-Leitungen (121) ist.

Das Dunnschicht-Transistor-Matrix-Panel gemaf
Anspruch 1, worin die Drain-Elektrode (175) erste
und zweite Abschnitte (177al, 177a2) umfasst, die
mit den ersten beziehungsweise den zweiten Sub-
pixelelektroden (190al, 190a2) verbunden sind und
im Wesentlichen symmetrisch zur Referenzlinie an-
geordnet sind.

Das Diinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 2, das weiter erste und zweite Speicher-
elektroden (137al, 137a2) umfasst, die mit den er-
sten beziehungsweise den zweiten Abschnitten
(177al, 177a2) der Drain-Elektrode (175) tberlap-
pend sind.

Das Duinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 3, worin die ersten und die zweiten Spei-
cherelektroden (137al, 137a2) im Wesentlichen
symmetrisch zur Referenzlinie angeordnet sind.

Das Dunnschicht-Transistor-Matrix-Panel geman
Anspruch 2, worin die ersten und die zweiten Sub-
pixelelektroden (190al, 190a2) einander gegeniber-
liegend mit Bezug auf die zweite Subpixelelektrode-
Einheit (190b) angeordnet sind.

Das Dunnschicht-Transistor-Matrix-Panel geman
Anspruch 2, worin die ersten und die zweiten Sub-
pixelelektroden (190al, 190a2) im Wesentlichen
symmetrisch zur Referenzlinie angeordnet sind.
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Das Diinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 2, worin die Drain-Elektrode (175) eine
Querverbindung (178al, 178a2) umfasst, welche mit
dem ersten Abschnitt und dem zweiten Abschnitt
(177al, 177a2) verbunden ist.

Das Diinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 7, worin die Querverbindung (178al,
178a2) angrenzend an die Datenleitung (171) und
im Wesentlichen parallel zur Datenleitung (171) an-
geordnet ist.

Das Diinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 2, worin die Drain-Elektrode (175) weiter
eine Kopplungselektrode (136, 176) umfasst, die mit
der zweiten Subpixelelektrode-Einheit (190b) Uber-
lappend ist.

Das Dunnschicht-Transistor-Matrix-Panel gemaf
Anspruch 9, das weiter eine kapazitive Elektrode
(136) umfasst, welche mit der zweiten Subpixelelek-
trode-Einheit (190b) verbunden ist und welche mit
der Kopplungselektrode (136, 176) Gberlappend ist.

Das Dinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 10, worin die Kopplungselektrode (136,
176) oder die kapazitive Elektrode (136) im Wesent-
lichen symmetrisch zur Referenzlinie angeordnet
sind.

Das Dinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 10, worin die Kopplungselektrode (136,
176) ein durchgehendes Loch (176H) hat und worin
die kapazitive Elektrode (136) und die zweite Sub-
pixelelektrode-Einheit (190b) durch das durchge-
hende Loch (176H) miteinander verbunden sind.

Das Dunnschicht-Transistor-Matrix-Panel gemaf
Anspruch 1, das weiter eine Abschirmelektrode (88)
umfasst, welche von der Pixelelektrode (190) ge-
trennt ist und zumindest teilweise mit der Datenlei-
tung (171) Uberlapped ist.

Das Dunnschicht-Transistor-Matrix-Panel gemaf
Anspruch 13, worin die Pixelelektrode (190) und die
Abschirmelektrode (88) dieselbe Schicht umfassen.

Das Diinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 13, worin die Abschirmelektrode (88) sich
entlang der Datenleitung (171) oder den Gate-Lei-
tungen (121) erstreckt.

Das Diinnschicht-Transistor-Matrix-Panel gemaf
Anspruch 15, worin die Abschirmelektrode (88) im
Wesentlichen die gesamte Datenleitung (171) be-
deckt.

Das Diinnschicht-Transistor-Matrix-Panel gemaf
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Anspruch 1, das weiter eine Abschirmelektrode (88)
umfasst, welche von der Pixelelektrode (190) ge-
trenntist und welche zumindest teilweise mit der Ga-
te-Leitung (121) Gberlappend ist.

Das Dinnschicht-Transistor-Matrix-Panel gemaR
Anspruch 1, worin die Vielzahl von Gate-Leitungen
(121) Gate-Elektroden (124) und Endabschnitte
(129) umfasst, wobei das Dinnschicht-Transistor-
Matrix-Panel weiter Folgendes umfasst:

eine Vielzahl von Speicherelektrodenleitungen
(131), eine Vielzahl von Speicherelektroden
(137al, 137a2) und eine Vielzahl kapazitiver
Elektroden (136), die auf einem TFT-Panet-
Substrat (110) angeordnet sind,

eine Vielzahl der Datenleitungen (171), die
SourceElektroden (173) und Endabschnitte
(179) haben und die Vielzahl von Gate-Leitun-
gen (121) schneiden,

eine Vielzahl der Dunnschicht-Transistoren, die
eine Vielzahl der Drain-Elektroden (175) haben,
wobei die Vielzahl von Diinnschicht-Transisto-
ren (100) mit jeder der Vielzahl von Gate-Lei-
tungen (121) und Datenleitungen (171) verbun-
denist, wobei jeder der Vielzahl von Drain-Elek-
troden (175) eine Vielzahl von Erweiterungen
(177al,177a2, 176) und eine Vielzahl von Quer-
verbindungen (178al, 178a2) hat,

eine Vielzahl der Pixelelektroden (190), wobei
jeder der Subpixel eine Vielzahl von Ausschnit-
ten (91, 92, 93a, 93b, 94a, 94b, 95a, 95b, 71,
72, 73, 74a, 74b, 75a, 76b) hat und jede der
Pixelelektroden (190) mit den Gate-Leitungen
(121) Gberlappend ist, wobei die Ausschnitte je-
de der Subpixelelektroden in eine Vielzahl von
Abschnitten unterteilen, wobei die Speicher-
elektrodenleitungen (131), die Erweiterungen
(177a1,177a2, 176) und die Querverbindungen
(178a1, 178a2) der Drain-Elektroden (175) und
die Vielzahl von Pixelelektroden (190) mit den
Licken (93a, 93b) symmetrisch zu den kapazi-
tiven Elektroden (136) angeordnet sind.

Das Diinnschicht-Transistor-Matrix-Panel (100) ge-
maf Anspruch 18, das weiter eine Vielzahl von Farb-
filtern (230) umfasst, welche operativ mit dem Dinn-
schicht-Transistor-(100)-Matrix-Panel (100) verbun-
den sind.

Das Diinnschicht-Transistoranordnungstafel (100)
gemal Anspruch 19, worin jeder der Vielzahl von
Farbfiltern (230) eine der folgenden Farben darstellt,
die Rot, Griuin oder Blau umfassen.
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Revendications

Panneau a réseau de transistors a couche mince
(100) pour un dispositif d’Affichage a Cristaux Liqui-
des (LCD), comprenant :

une pluralité de lignes de grille (121),

une ligne de données (171) coupant la pluralité
de lignes de grille (121) ;

un transistor a couche mince (100), connecté a
au moins l'une des lignes de grille (121) et des
lignes de données (171) et comprenant une
électrode de drain (175) ; et

une électrode de pixel (190), caractérisé en ce
que ladite électrode de pixel (190) comprend un
premier et un deuxiéme intervalle (93a, 93b) di-
visantI'électrode de pixel (190) en des premiére,
deuxieme électrodes de sous-pixel (190af,
190a2) et électrode de sous-pixel centrale
(190b), respectivement, lesdites premiére et
deuxiéme électrodes de sous-pixel (190af,
190a2) formant au moins une premiere unité
d’électrode de sous-pixel (190a1, 190a2) con-
nectée a I'électrode de drain (175) du transistor
a couche mince (100), ladite électrode de sous-
pixel centrale (190b) formant une deuxiéme uni-
té d’électrode de sous-pixel (190b), couplée ca-
pacitivement a la au moins une premiére unité
d’électrode de sous-pixel (190a1, 190a2), et la-
dite premiére unité d’électrode de sous-pixel et
deuxiémes électrodes de sous-pixel (190af,
190a2, 190b) ayant des parties ne chevauchant
pas 'électrode de drain (175) et sont disposées
sensiblement symétriquement a une ligne de ré-
férence équidistante des lignes de grille (121).

Panneau a réseau a couche mince selon la reven-
dication 1, dans lequel I'électrode de drain (175)
comprend des premiére et deuxiéme parties (177a1,
177a2) connectées aux premiére et deuxieéme élec-
trodes de sous-pixel (190a1, 190a2), respective-
ment, et disposées sensiblement symétriquement a
la ligne de référence.

Panneau a réseau a couche mince selon la reven-
dication 2, comprenant en outre comprend des pre-
miére et deuxiéme électrodes de stockage (137a1,
137a2) chevauchant les premiére et deuxiéme par-
ties (177a1, 177a2) de I'électrode de drain (175),
respectivement.

Panneau a réseau a couche mince selon la reven-
dication 3, dans lequel les premiére et deuxieme
électrodes de stockage (137a1, 137a2) sont dispo-
sées sensiblement symétriquement a la ligne de ré-
férence.

Panneau a réseau a couche mince selon la reven-
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dication 2, dans lequel les premiére et deuxieme
électrodes de sous-pixel (190a1, 190a2) sont dispo-
sées a 'opposé de chaque autre par rapport a la
deuxiéme unité d’ électrode de sous-pixel (190b).

Panneau a réseau a couche mince selon la reven-
dication 2, dans lequel les premiére et deuxieme
électrodes de sous-pixel (190a1, 190a2) sont dispo-
sées sensiblement symétriquement a la ligne de ré-
férence.

Panneau a réseau a couche mince selon la reven-
dication 2, dans lequel I'électrode de drain (175)
comprend une interconnexion (178a1, 178a2) con-
nectant les premiere et deuxiéme parties (177a1,
177a2).

Panneau a réseau a couche mince selon la reven-
dication 7, dans lequel l'interconnexion (178a1,
178a2) est disposée de maniére adjacente ala ligne
de données (171) et sensiblement parallelement a
la ligne de données (171).

Panneau a réseau a couche mince selon la reven-
dication 29, dans lequel I'électrode de drain (175)
comprend en outre une électrode de couplage (136,
176) chevauchant la deuxiéme unité d’ électrode de
sous-pixel (190b).

Panneau a réseau a couche mince selon la reven-
dication 9, comprenant en outre une électrode ca-
pacitive (136), connectée ala deuxiéme unité d’ élec-
trode de sous-pixel (190b) et chevauchant I'électro-
de de couplage (136, 176).

Panneau a réseau a couche mince selon la reven-
dication 10, dans lequel I'électrode de couplage
(136, 176) ou I'électrode capacitive (136) est dispo-
sée sensiblement symétriquement a la ligne de ré-
férence.

Panneau a réseau a couche mince selon la reven-
dication 10, dans lequel I'électrode de couplage
(136, 176) présente un trou traversant (176H) et
I'électrode capacitive (136) et la deuxieme unité d’
électrode de sous-pixel (190b) sont connectées a
chaque autre par le trou traversant (176H).

Panneau a réseau a couche mince selon la reven-
dication 1, comprenant en outre une électrode de
blindage (88), séparée de I'électrode de pixel (190)
et chevauchant au moins en partie la ligne de don-
nées (171).

Panneau a réseau a couche mince selon la reven-
dication 13, dans lequel I'électrode de pixel (190) et
I'électrode de blindage (88) comprennent la méme
couche.
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Panneau a réseau a couche mince selon la reven-
dication 13, dans lequel électrode de blindage (88)
s’étend le long de la ligne de données (171) ou des
lignes de grille (121).

Panneau a réseau a couche mince selon la reven-
dication 15, dans lequel I'électrode de blindage (88)
couvre pratiquement la totalité de la ligne de don-
nées (171).

Panneau a réseau a couche mince selon la reven-
dication 1, comprenant en outre une électrode de
blindage (88), séparée de I'électrode de pixel (190)
et chevauchant au moins en partie la ligne de grille
(121).

Panneau a réseau a couche mince selon la reven-
dication 1, dans lequel ladite pluralité de lignes de
grille (121) comprend des électrodes de grille (124)
et des parties d’extrémité (129), le panneau aréseau
a couche mince comprenant en outre :

une pluralité de lignes d’électrode de stockage
(131), une pluralité d’électrodes de stockage
(137a1, 137a2), et une pluralité d’électrodes ca-
pacitives (136), disposées sur un substrat de
panneau TFT (110) ;

une pluralité desdites lignes de données (171)
ayant des électrodes de source (173) etdes par-
ties d’extrémité (179) et coupant la pluralité de
lignes de données (121),

une pluralité desdits transistors a couche mince
comprenant une pluralité desdites électrodes de
drain (175), ladite pluralité de transistors a cou-
che mince (100) étant connectée a chacune de
la pluralité de lignes de grille (121) et de lignes
de données (171), ladite pluralité d’électrodes
de drain (175) comprenant chacune une plura-
lité d’extensions (177a1,177a2, 176) etune plu-
ralité d’interconnections (178a1, 178a2);

une pluralité desdites électrodes de pixel (190),
chacun desdits sous-pixels ayant une pluralité
de découpures (91, 92, 93a, 93b, 94a, 95a, 95b,
71, 72, 73, 74a, 75a, 76b), chacune desdites
électrodes de pixel (190) chevauchant lesdites
lignes de grille (121), lesdites découpures sub-
divisant chacune desdites électrodes de sous-
pixel en une pluralité de partitions, dans lequel
lesdites lignes d’électrode de stockage (131),
lesdites extensions (177a1, 177a2, 176) et les-
dits interconnexions (178a1, 178a2) des élec-
trodes de drain (175), et ladite pluralité d’élec-
trodes de pixel (190) ayant lesdits intervalles
(93a, 93b) sont agencés symétriquement par
rapport aux électrodes capacitives (136).

Panneau a réseau de transistors a couche mince
(100) selon larevendication 18, comprenant en outre
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une pluralité de filtre de couleur (230), connectés
fonctionnellement audit panneau a réseau (100) de
transistors a couche mince (100).

Panneau a réseau de transistors a couche mince
(100) selon larevendication 198, dans lequel chacun
de la pluralité des filtres de couleur (230) représente
I'une des couleurs suivantes, comprenant le rouge,
le vert ou le bleu.
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