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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a liquid crystal
display and a panel therefor.

Description of the Related Art

[0002] A liquid crystal display (LCD) is one of the most
widely used flat panel displays. An LCD may include two
panels having field-generating electrodes, such as a
common electrode and pixel electrodes, and aliquid crys-
tal (LC) layer interposed therebetween. The LCD dis-
plays images by applying voltages to the field-generating
electrodes to generate an electric field in the LC layer,
which orients LC molecules in the LC layer to adjust po-
larization of incident light.

[0003] A vertical alignment (VA) mode LCD, which
aligns LC molecules such that their longitudinal axes are
perpendicular to the panels in absence of electric field,
is often utilized because of its high contrast ratio and wide
reference viewing angle.

[0004] The wide viewing angle of the VA mode LCD
can be realized by providing cutouts and protrusions in
the field-generating electrodes. The cutouts and protru-
sions can determine tilt directions of the LC molecules,
which can be distributed into varying directions to widen
the reference viewing angle.

[0005] Nevertheless, a typical VA mode LCD still has
poor lateral visibility as compared with front visibility.
[0006] United States Patent Number U.S. 5,321,535
presents a pixel structure for an LCD which employs pix-
els composed of subpixels to provided improved multi-
gradation display quality and aperture ratio.

[0007] Also, United States Patent Application Publica-
tion No. US 2004/0135147 discloses a thin film transistor
(TFT) array panel which comprises pixel electrodes hav-
ing a first and second subpixel portion capacitively con-
nected to the TFTs, and a third subpixel portion capaci-
tively coupled to at least one of the first and second sub-
pixel portions.

[0008] United States Patent Application Publication
No. US 2002/0109813 A1 relates to a thin film transistor
liquid crystal display generating voltage by capacitive
coupling to form multiple domains.

SUMMARY OF THE INVENTION

[0009] In an aspect the invention provides an active
matrix panel according to claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The presentinvention will become more appar-
ent by describing embodiments thereof in detail with ref-
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erence to the accompanying drawings.

FIG. 1 is a layout view of a TFT array panel of an
LCD according to an embodiment of the present in-
vention.

FIG. 2 is a layout view of a common electrode panel
ofan LCD according toan embodimentof 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 FIG. 1 to FIG. 4;

FIG.6is alayout view of an LCD according to another
embodiment of the present invention.

FIG. 7 is a sectional view of the LCD shown in FIG.
6 taken along line VII-VII'.

FIG. 8is alayoutview of an LCD according to another
embodiment of the present invention.

FIG. 9 is a layout view of a TFT array panel of an
LCD according to another embodiment of the
present invention.

FIG. 10is alayout view of a common electrode panel
of an LCD according to another embodiment of the
present invention.

FIG. 11 is a layout view of an LCD including the TFT
array panel shown in FIG. 9 and the common elec-
trode panel shown in FIG. 10.

FIG. 12 is a layout view of a TFT array panel of an
LCD according to a comparative example.

FIG. 13 is alayout view of a common electrode panel
of an LCD according to said comparative example.
FIG. 14 is a layout view of an LCD including the TFT
array panel shown in FIG. 12 and the common elec-
trode panel shown in FIG. 13.

FIG. 15 is a sectional view of the LCD shown in FIG.
14 taken along line XV-XV'.

FIG. 16A, FIG. 17A, FIG. 18A and FIG. 20A are lay-
out views of the TFT array panel shown FIG. 12 to
FIG. 15 in intermediate steps of a manufacturing
method thereof.

FIG. 16B, FIG. 17B, FIG. 18B and FIG. 20B are sec-
tional views of the TFT array panel shown in FIG.
16A, FIG. 17A, FIG. 18A and FIG. 20A, respectively,
taken along lines XVIB-XVIB’, XVIIB-XVIIB’, XVIIIB-
XVIIIB’, and XXB-XXB'.

FIG. 19 is a sectional view of the TFT array panel
shown in FIG. 18A taken along line XVIIIB-XVIIIB’ in
the intermediate step following the step shown in
FIG. 18B.

FIG. 21 is a sectional view of the TFT array panel
shown in FIG. 20A taken along line XXB-XXB’ in the
step following the intermediate step shown in FIG.
20B.

FIG. 22 is a layout view of an LCD according to an-
other comparative example.
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FIG. 23 is a sectional view of the LCD shown in FIG.
22 taken along line XXII-XXIII'. FIG. 24 is a layout
view of a TFT array panel for an LCD according to
an embodiment of the present invention.

FIG. 25 is a layout view of an LCD including the TFT
array panel shown in FIG. 24 and the common elec-
trode panel shown in FIG. 2.

FIG. 26 is a sectional view of the LCD shown in FIG.
25 taken along line XXVI-XXVI'.

FIG. 27 is a layout view of a TFT array panel for an
LCD according to another comparative example.
FIG. 28 is a layout view of an LCD including the TFT
array panel shown in FIG. 27 and the common elec-
trode panel shown in FIG. 2.

FIG. 29 is a sectional view of the LCD shown in FIG.
28 taken along line XXIX-XXIX'.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] The present invention now will be described
more fully hereinafter with reference to the accompany-
ing drawings, in which embodiments of the invention are
shown. The present invention may, however, be embod-
ied in many different forms and should not be construed
as limited to the embodiments set forth herein.

[0012] In the drawings, the thickness of layers, films
and regions are exaggerated for clarity. Like numerals
refer to like elements throughout. The position of ele-
ments may be described in reference to their orientation
in the figure, e.g. upward being towards the top of the
figure. 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 ele-
ment or intervening elements may also be present. In
contrast, when an elementis referred to as being "directly
on" another element, there are no intervening elements
present.

[0013] Referring to FIG. 1, an LCD according to an
embodiment of the present invention includes a TFT ar-
ray panel 100, a common electrode panel 200, and an
LC layer 3 interposed between the panels 100 and 200.
[0014] The TFT array panel 100 will be described in
detail with reference FIG. 1, FIG. 3, and FIG. 4.

[0015] A plurality of gate conductors including a plu-
rality of gate lines 121, a plurality of storage electrode
lines 131, and a plurality of capacitive electrodes 136 are
formed on an insulating substrate 110 such as transpar-
ent glass or plastic.

[0016] Gatelines 121 transmit gate signals and extend
substantially in a transverse direction along a pixel. Each
gate line 121 includes a plurality of gate electrodes 124
projecting upward and downward and an end portion 129
having a large area for contact with another layer or an
external driving circuit. A gate driving circuit (not shown)
for generating the gate signals may be mounted on a
flexible printed circuit (FPC) film (also not shown), which
may be attached to, directly mounted on, or integrated
onto substrate 110. Gate lines 121 may extend to be
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connected to a driving circuit that can be integrated onto
substrate 110.

[0017] Storage electrode lines 131 are supplied with a
predetermined voltage and extend substantially parallel
to the gate lines 121. Each of the storage electrode lines
131 is disposed between two adjacent gate lines 121 and
may be closer to a lower one of the two adjacent gate
lines 121. Each of the storage electrode lines 131 in-
cludes a plurality of storage electrodes 137 of a greater
width expanding upward and downward.

[0018] Each of the capacitive electrodes 136, which
are separated from the storage electrode lines 131, in-
cludes a wide transverse portion including a projection
139 protruding upward and a narrow longitudinal portion
connected thereto. The transverse portion is a rectangle
elongated substantially parallel to the adjacent two gate
lines 121 and almost equidistant therefrom. The longitu-
dinal portion extends from a right end of the transverse
portion toward a storage electrode line 131.

[0019] Gate conductors 121, 131 and 136 are prefer-
ably made of a metal such as Al or an Al alloy, Ag or an
Ag alloy, Cu or a Cu alloy, Mo or a Mo alloy, Cr, Ta, or
Ti. The conductors may also have a multi-layered struc-
ture including two conductive films (not shown) having
different physical characteristics. One of the two films
preferably includes a low resistivity metal like Al, Ag, or
Cu for reducing signal delay or voltage drop. The other
film preferably includes a metal like Mo, Cr, Ta, or Ti,
which has good physical, chemical, and electrical contact
characteristics with other materials such as indium tin
oxide (ITO) or indium zinc oxide (I1ZO). Examples of two
film combinations are a lower Cr film and an upper Al
(alloy) film or a lower Al (alloy) film and an upper Mo
(alloy) film. As recognized by persons of ordinary skill in
the art, however, gate conductors 121, 131 and 136 can
be made of various metals or conductors.

[0020] The lateral sides of the gate conductors 121,
131 and 136 are inclined relative to a surface of the sub-
strate 110, and such an inclination angle can range from
about 30 degrees to 80 degrees.

[0021] A gate insulating layer 140, preferably made of
either silicon nitride (SiNx) or silicon oxide (SiOx), is
formed on gate conductors 121, 131 and 136.

[0022] A plurality of semiconductor stripes 151, pref-
erably made of either hydrogenated amorphous silicon
(abbreviated to "a-Si") or polysilicon, are formed on the
gate insulating layer 140. Each semiconductor stripe 151
extends substantially in the longitudinal direction and
widens near the gate lines 121 and the storage electrode
lines 131 such that semiconductor stripes 151 cover large
areas of gate lines 121 and storage electrode lines 131.
Each semiconductor stripe 151 has a plurality of projec-
tions 154 branched out toward, gate electrodes 124.
[0023] A plurality of ohmic contact stripes and islands
161 and 165 are formed on the semiconductor stripes
151. Ohmic contact stripes and islands 161 and 165 can
be made of, for example, n+ hydrogenated a-Si heavily
doped with n type impurity such as phosphorous or sili-
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cide. Each ohmic contact stripe 161 has a plurality of
projections 163, and the projections 163 and the ohmic
contactislands 165 are located in pairs on the projections
154 of the semiconductor stripes 151.

[0024] The lateral sides of semiconductor stripes 151
and ohmic contacts 161 and 165 are inclined relative to
the surface of the substrate 110, and these inclination
angles can range from about 30 degrees to 80 degrees.
[0025] 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 161 and 165 and
the gate insulating layer 140.

[0026] Datalines 171 transmit data signals and extend
substantially in the longitudinal direction to cross gate
lines 121 and storage electrode lines 131. Each data line
171 may include a plurality of source electrodes 173 pro-
jecting toward gate electrodes 124 and an end portion
179 having a large area for contact with another layer or
an external driving circuit. A data driving circuit (not
shown) for generating the data signals may be mounted
on a FPC film (not shown), which may be attached to
substrate 110 in a similar manner as the FPC film that is
connected to gate lines 121 as described above.
[0027] Each of the drain electrodes 175 is separated
fromthe datalines 171 and includes a narrow end portion
disposed opposite source electrodes 173 with respect to
the gate electrodes 124. The end portion of drain elec-
trode 175 is partly enclosed by source electrode 173.
[0028] Each drain electrode 175 further includes an
expansion 177 and a coupling electrode 176 connected
thereto.

[0029] Expansion 177, which can be trapezoidal and
elongated parallel to the gate lines 121, overlaps a stor-
age electrode 137.

[0030] Coupling electrode 176 overlaps a capacitive
electrode 136 of nearly the same shape. Coupling elec-
trode 176 has a wide transverse portion as well as a
longitudinal portion connected to the transverse portion
and expansion 177 but does not overlap the projection
139 of the capacitive electrode 136.

[0031] Gate electrode 124, source electrode 173, and
drain electrode 175 along with projection 154 of semi-
conductor stripe 151 form a TFT having a channel dis-
posed in projection 154 that is located between source
electrode 173 and the drain electrode 175.

[0032] Data conductors 171 and 175 are preferably
made of refractory metal such as Cr, Mo, Ta, Ti, or alloys
thereof. Data conductors 171 and 175, however, may
have a multilayered structure including a refractory metal
film (not shown) and a low resistivity film (not shown).
Examples of the multi-layered structure are a double-
layered structure including a lower Cr/Mo (alloy) film and
an upper Al (alloy) film or a triple-layered structure of a
lower Mo (alloy) film, an intennediate Al (alloy) film, and
an upper Mo (alloy) film. As known to persons of ordinary
skill in the art, however, data conductors 171 and 175
may be made of various metals or conductors.

[0033] Data conductors 171 and 175 may also have
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inclined edge profiles, and such angles thereof may
range from about 30 degrees to 80 degrees.

[0034] Ohmic contacts 161 and 165, which are inter-
posed only between the underlying semiconductor
stripes 151 and the overlying data conductors 171 and
175 thereon, reduce the contact resistance between the
adjacent underlying and overlying layer. Although sem-
iconductor stripes 151 are narrower than data lines 171
at most places, semiconductor stripes 151 widens near
the gate lines 121 as described above, to smooth the
profile of the surface, thereby preventing the disconnec-
tion of data lines 171. Semiconductor stripes 151 include
some exposed portions that are not covered with data
conductors 171 and 175 such as those portions located
between source electrodes 173 and drain electrodes
175.

[0035] Passivation layer 180 may include a lower pas-
sivation film 180p preferably made of inorganic insulator
such as silicon nitride or silicon oxide and an upper pas-
sivation film 180q preferably made of organic insulator.
The organic insulator preferably has dielectric constant
less than about 4.0 and it may have photosensitivity and
may provide a flat surface.

[0036] A plurality of color filters (not shown) may be
disposed between the lower passivation film 180p and
the upper passivation film 180p or may replace the upper
passivation film 180q.

[0037] Passivation layer 180 has a plurality of contact
holes 182 exposing end portions 179 of data lines 171
and a plurality of contact holes 185 exposing expansions
177 of drain electrodes 175. Passivation layer 180 and
gate insulating layer 140 have a plurality of contact holes
181 exposing end portions 129 of gate lines 121 and a
plurality of contact holes 186 exposing projections 139
of capacitive electrodes 136. Contact holes 181, 182,
185 and 186 may have inclined or stepped sidewalls that
can be easily formed by using organic material.

[0038] A plurality of pixel electrodes 190 and a plurality
of contact assistants 81 and 82, which are preferably
made of transparent conductor such as ITO or 1ZO or
reflective conductor such as Ag, Al, Cr, or alloys thereof,
are formed on passivation layer 180.

[0039] Each pixel electrode 190 may be rectangular
having chamfered left corners that are oblique to gate
lines 121. Pixel electrodes 190 overlap gate lines 121 to
increase the aperture ratio.

[0040] Each pixel electrode 190 has a gap 92 that di-
vides pixel electrode 190 into outer and inner sub-pixel
electrodes 190a and 190b.

[0041] Gap 92 may include oblique lower and upper
portions 92a and 92b and a longitudinal portion connect-
ing them. Lower and upper portions 92a and 92b extend
from a right edge towards a left edge of pixel electrode
190. Longitudinal portion 92¢ connects left ends of the
lower and the upper portions 92a and 92b.

[0042] Accordingly, the inner sub-pixel electrode 190b
may be shaped like an isosceles trapezoid rotated at a
right angle and the outer subpixel electrode 190a in-
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cludes a pair of right-angled trapezoids rotated by a right
angle and a longitudinal portion coupling the right-angled
trapezoids, which can be considered upper and lower
outer subpixel electrode portions.

[0043] Outer subpixel electrode 190a can be electri-
cally connected to expansion 177 through contact hole
185.

[0044] Inner sub-pixel electrode 190b can be electri-
cally connected to capacitive electrode 136 through con-
tact hole 186 and overlaps a coupling electrode 176. In-
ner sub-pixel electrode 190b, capacitive electrode 136,
and coupling electrode 176 form a "coupling capacitor."
[0045] Inner sub-pixel electrode 190b may have a cut-
out 91 extending in the transverse direction with an inlet
at the right edge of the pixel electrode 190. The inlet has
a pair of inclined edges substantially parallel to the lower
and upper portion 92a and 92b of the gap 92.

[0046] Pixel electrode 190 is approximately symmetri-
cal with respect to capacitive electrode 136. Individual
portions 92a, 92b, and 92c of the gap 92 will be also
referred to as cutouts hereinafter.

[0047] The number of the cutouts or the number of the
partitions is varied depending on the design factors such
as the size of pixel electrode 190, the ratio of the trans-
verse edges and the longitudinal edges of the pixel elec-
trode 190, and the characteristics of LC layer 3, for ex-
ample.

[0048] Contactassistants 81 and 82 can be connected
to end portions 129 of gate lines 121 and end portions
179 of data lines 171 through contact holes 181 and 182,
respectively. Contact assistants 81 and 82 protect the
end portions 129 and 179 and enhance the adhesion
between end portions 129 and 179 and external devices.
[0049] Common electrode panel 200 will now be de-
scribed with reference to FIG. 2 through FIG. 4.

[0050] A light blocking member 220 referred to as a
black matrix for preventing light leakage can be formed
on an insulating substrate 210 such as transparent glass
or plastic. Light blocking member 220 has a plurality of
openings 225 that face pixel electrodes 190 and it may
have substantially the same planar shape as pixel elec-
trode 190. Otherwise, light blocking member 220 may
include a plurality of rectilinear portions facing data lines
171 on TFT array panel 100 and a plurality of widened
portions facing TFTs on the TFT array panel 100.
[0051] Aplurality of colorfilters 230 may also be formed
on the substrate 210 and they are disposed substantially
in the areas enclosed by light blocking member 220.
Color filters 230 may extend substantially along the lon-
gitudinal direction of pixel electrode 190. Color filters 230
may represent one of the primary colors such as red,
green or blue.

[0052] An overcoat 250 can be formed on color filters
230 and lightblocking member 220. Overcoat 250 is pref-
erably made of an organic insulator and it provides a flat
surface and further prevents color filters 230 from being
exposed.

[0053] Common electrode 270 is formed on overcoat
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250. Common electrode 270 is preferably made of trans-
parent conductive material such as ITO and 1ZO and may
include sets of cutouts 71, 72a and 72b.

[0054] A set of cutouts face pixel electrode 190 and
include a center cutout 71, a lower cutout 72a, and an
upper cutout 72b. Each of the cutouts 71-72b is disposed
between adjacent cutouts 91-92b or between a cutout
92a or 92b and a chamfered edge of pixel electrode 190.
Each ofthe cutouts 71-72b has atleast an oblique portion
having a depressed notch and extending parallel to either
lower cutout 92a or upper cutout 92b.. Cutouts 71-72b
can be approximately symmetrical with respect to a ca-
pacitive electrode 136.

[0055] AsshowninFIG. 3, each of the lower and upper
cutouts 72a and 72b includes an oblique portion extend-
ing approximately from a left edge of pixel electrode 190
towards a lower or upper edge, and transverse and lon-
gitudinal portions extending from respective ends of the
oblique portion along edges of pixel electrode 190, over-
lapping the edges of the pixel electrode 190, and making
obtuse angles with the oblique portions.

[0056] Center cutout 71 includes a central transverse
portion extending approximately from the left edge of the
pixel electrode 190 along a transverse line, a pair of ob-
lique portions extending from an end of the central trans-
verse portion towards approximately a right edge of pixel
electrode 190, and a pair of terminal longitudinal portions
extending from the ends of the respective oblique por-
tions along the right edge of pixel electrode 190, thereby
overlapping the right edge of the pixel electrode 190 and
forming obtuse angles with the respective oblique por-
tions.

[0057] As with the cutouts 91-92b, the number of the
cutouts 71-72b may be varied depending on the design
factors. Also, light blocking member 220 may also over-
lap the cutouts 71-72b to block the light leakage there-
through.

[0058] Alignment layers 11 and 21, which may be
homeotropic, and polarizers 12 and 22, may be provided
on the inner and outer surfaces, respectively, of panels
100 and 200 so that their polarization axes may be
crossed and one of the polarization axes may be parallel
to the gate lines 121. One of the polarizers 12 or 22 may
be omitted when the LCD is a reflective LCD.

[0059] The LCD may further include at least one retar-
dation film (not shown) for compensating the retardation
of LC layer 3. The retardation film has birefringence and
gives a retardation opposite to that given by LC layer 3.
[0060] The LCD may further include a backlight unit
(not shown) supplying light to the LC layer 3 through po-
larizers 12 and 22, the retardation film, and panels 100
and 200.

[0061] Itis preferable that LC layer 3 has negative di-
electric anisotropy and it is subjected to a vertical align-
ment such that LC molecules 310 are aligned with their
longitudinal axes are substantially perpendicular to the
surfaces of the panels 100 and 200 in absence of electric
field. Accordingly, incident light cannot pass the crossed
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polarization system of polarizers 12 and 22.

[0062] Alternatively, a pixel of the LCD may include a
TFT Q comprising a first subpixel including a first LC ca-
pacitor Clca and a storage capacitor Cst, and a second
subpixel including a second LC capacitor Clcb, and a
coupling capacitor Ccp.

[0063] The first LC capacitor Clca includes outer sub-
pixel electrode 190a as one terminal, a corresponding
portion of common electrode 270 as the other terminal,
and a portion of LC layer 3 disposed therebetween as a
dielectric. Similarly, the second LC capacitor Clcb has a
similar structure and includes inner sub-pixel electrode
190b as one terminal, a corresponding portion of the com-
mon electrode 270 as the other terminal, and a portion
of the LC layer 3 disposed thereon as a dielectric.
[0064] The storage capacitor Cst includes expansion
177 of a drain electrode 175 as one terminal, storage
electrode 137 as the other terminal, and a portion of gate
insulating layer 140 disposed therebetween as a dielec-
tric.

[0065] The coupling capacitor Ccp includes inner sub-
pixel electrode 190b and capacitive electrode 136 as one
terminal, coupling electrode 176 as the other terminal,
and portions of passivation layer 180 and gate insulating
layer 140 disposed therebetween as a dielectric.
[0066] The first LC capacitor Clca and the storage ca-
pacitor Cst are connected in parallel to a drain of the TFT
Q. The coupling capacitor Ccp is connected between the
drain of the TFT Q and the second LC capacitor Clcb.
Common electrode 270 is supplied with a common volt-
age Vcom, which can be supplied to storage electrode
lines 131.

[0067] The TFT Q applies data voltages from data line
171 to the first LC capacitor Clca and the coupling ca-
pacitor Ccp in response to a gate signal from gate line
121, and the coupling capacitor Ccp transmits the data
voltage with a modified magnitude to the second LC ca-
pacitor Clcb.

[0068] If storage electrode line 131 is supplied with the
common voltage Vcom and each of the capacitors Clca,
Cst, Clcb and Ccp and the capacitance thereof are de-
noted as the same reference characters, the voltage Vb
charged across the second LC capacitor Clcbis given as:

Vb=Vax[Clcb/(Ccp+Clcb)),

where Va denotes the voltage of the first LC capacitor
Clca.

[0069] Since the term Ccp/(Ccp+Clcb) is smaller than
one, the voltage Vb of the second LC capacitor Clcb is
less than that of the first LC capacitor Clca. This inequality
may be also true for a case where the voltage of storage
electrode line 131 is not equal to the common voltage
Vcom.

[0070] When the potential difference is generated
across the first LC capacitor Clca or the second LC ca-
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pacitor Clcb, an electric field substantially perpendicular
to the surfaces of panels 100 and 200 is generated in LC
layer 3 and both pixel electrode 190 and the common
electrode 270 are commonly referred to as field gener-
ating electrodes hereinafter. Then, LC molecules 310 in
LC layer 3 tilt in response to the electric field such that
their longitudinal axes are perpendicular to the field di-
rection. The degree of the tilt of LC molecules 310 deter-
mines the variation of the polarization of light incident on
LC layer 3, which is transformed into the variation of the
light transmittance by the polarizers 12 and 22. In this
way, the LCD displays images.

[0071] The tilt angle of LC molecules 310 depends on
the strength of the electric field. Since the voltage Vb of
the first LC capacitor Clca and the voltage Va of the sec-
ond LC capacitor Clcb are different from each other, the
tilt direction of LC molecules 310 in the first subpixel is
different from that in the second subpixel and thus the
luminances of the two subpixels are different. According-
ly, with maintaining the average luminance of the two
subpixels in a target luminance, the voltages Va and Vb
of the first and second subpixels can be adjusted so that
an image viewed from a lateral side is the closest to an
image viewed from the front, thereby improving the lateral
visibility.

[0072] The ratio of the voltages Va and Vb can be ad-
justed by varying the capacitance of the coupling capac-
itor Ccp, and the coupling capacitance Ccp can be varied
by changing the overlapping area and distance between
coupling electrode 176 and inner sub-pixel electrode
190b (and the capacitive electrode 136). For example,
the distance between coupling electrode 176 and inner
sub-pixel electrode 190b becomes large when capacitive
electrode 136 is removed and coupling electrode 176 is
moved to the former position of capacitive electrode 136.
Preferably, the voltage Vb of the second LC capacitor
Clcb is from about 0.6 to about 0.8 times the voltage Va
of the first LC capacitor Clca.

[0073] The voltage Vb charged in the second LC ca-
pacitor Clcb may be larger than the voltage Va of the first
LC capacitor Clca. This can be realized by precharging
the second LC capacitor Clcb with a predetermined volt-
age such as the common voltage Vcom.

[0074] Inner sub-pixel electrode 190b of the second
subpixel is preferably about 0.8-1.5 times wider than out-
er subpixel electrode 190a of the first subpixel and the
number of the sub-pixel electrodes in each of the LC ca-
pacitors Clca and Clcb may be changed.

[0075] The tilt direction of the LC molecules 310 is in-
fluenced by a horizontal component generated by the
cutouts 91-92b and 71-72b of field generating electrodes
190 and 270 and the oblique edges of pixel electrodes
190 distorting the electric field, which is substantially per-
pendicular to the edges of cutouts 91-92b and 71-72b
and the oblique edges of pixel electrodes 190. Referring
to FIG. 3, a set of the cutouts 91-92b and 71-72b divides
a pixel electrode 190 into a plurality of sub-areas and
each sub-area has two major edges. Since LC molecules
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310 on each sub-area tilt perpendicular to the major edg-
es, the azimuthal distribution of the tilt directions are lo-
calized to four directions, thereby increasing the refer-
ence viewing angle of the LCD.

[0076] The notches in cutouts 71-72b determine the
tilt directions of the LC molecules 310 on the cutouts
71-72b and they may be provided at the cutouts 91-92b
as well and may have various shapes and arrangements.
[0077] The shapes and the arrangements of cutouts
91-92b and 71-72b for determining the tilt directions of
LC molecules 310 may be modified and at least one of
cutouts 91-92b and 71-72b can be substituted with pro-
trusions (not shown) or depressions (not shown). The
protrusions can be made of organic or inorganic material
and disposed either on or under field-generating elec-
trodes 190 or 270.

[0078] An LCD according to another embodiment of
the present invention will be described in detail with ref-
erence to FIG. 6 and 7.

[0079] Layered structures of the panels 100 and 200
according to this embodiment are almost the same as
those shown in FIG. 1 through FIG. 4.

[0080] In this embodiment, however, semiconductor
stripes 151 have almost the same planar shapes as data
lines 171 and drain electrodes 175 as well as the under-
lying ohmic contacts 161 and 165. But semiconductor
stripes 151 include some exposed portions, which are
not covered with data lines 171 and drain electrodes 175,
such as portions of semiconductor stripes 151 located
between the source electrodes 173 and the drain elec-
trodes 175.

[0081] In addition, capacitive electrodes 136 have no
oblique portion, and each of the drain electrodes 175
includes an interconnection 178 extending parallel to the
data lines 171 and connecting the expansion 177 and
the coupling electrode 176 near left sides thereof.
[0082] A manufacturing method of the TFT array panel
shown in FIG. 4 and FIG. 7, for example, simultaneously
forms data lines 171, the drain electrodes 175, semicon-
ductors 151, and ohmic contacts 161 and 165 using one
photolithography step.

[0083] A photoresist masking pattern for the photoli-
thography process has varying thicknesses, and in par-
ticular, it has thicker portions and thinner portions. The
thicker portions are located on wire areas that will be
occupied by data lines 171 and drain electrodes 175, and
the thinner portions are located on channel areas of
TFTs.

[0084] The position-dependent thickness of the pho-
toresist is obtained by several techniques, for example,
by providing translucent areas on the exposure mask as
well as transparent areas and light blocking opaque ar-
eas. The translucent areas may have a slit pattern, a
lattice pattern, or one or more thin films 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.
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Another example is to use reflowable photoresist. In de-
tail, once a photoresist pattern made of a reflowable ma-
terial is formed by using a normal exposure mask having
only transparent areas and opaque areas, it is subject to
a reflow process wherein material may flow onto areas
without the photoresist, thereby forming thin portions.
[0085] As a result, the manufacturing process is sim-
plified by omitting a photolithography step.

[0086] An LCD according to another embodiment of
the present invention will be described in detail with ref-
erence to FIG. 8, which has a layered structure that is
almost the same as that of the LCD shown in FIG. 1
through FIG. 4.

[0087] Inthe LCD of FIG. 8, however, each of the cou-
pling electrodes 176 extends upward from expansion 177
of drain electrode 175 and turns to extend along a center
cutout 71 of common electrode 270. Capacitive electrode
136 has substantially the same shape as coupling elec-
trode 176 except for a projection 139 for contact with a
subpixel electrode 190b.

[0088] Coupling electrodes 176 and capacitive elec-
trodes 136 block light leakage near the cutouts 71 and
useless portions of a transmissive area occupied the
electrodes 176 and 136 are reduced, thereby increasing
the aperture ratio.

[0089] An LCD according to yet another embodiment
of the present invention will be described in detail with
reference to FIG. 9, FIG. 10 and FIG. 11.

[0090] In this embodiment, each pixel electrode has
five cutouts 93, 94, 95, 96a and 96b. Cutout 95 is a gap
that divides pixel electrode 190 into subpixel electrodes
190a and 190b and cutout 93 in subpixel electrode 190b
extends along a transverse portion of a capacitive elec-
trode 136 and has an inlet from the right edge of pixel
electrode 190. Cutout 94 in the subpixel electrode 190b
includes a short transverse portion extending along the
transverse portion of capacitive electrode 136 and a pair
of oblique portions obliquely extending toward the right
edge of pixel electrode 190. Each of the cutouts 96a and
96b in the subpixel electrode 190a obliquely extends ap-
proximately from a lower or upper edge of pixel electrode
190 towards approximately a center left edge of pixel
electrode 190.

[0091] Similarly, common electrode 270 includes a set
of six cutouts 73, 74, 75a, 75b, 76a, and 76b. Each of
the cutouts 73 and 74 includes a central transverse por-
tion, a pair of oblique portions, and a pair of terminal
longitudinal portions. Each of the cutouts 75a-76b in-
cludes an oblique portion and a pair of transverse and
longitudinal portions or a pair of a longitudinal portion. In
addition, cutouts 75a and 75b include an expansion. The
oblique portions of cutouts 73-76b extend parallel to the
oblique portions of cutouts 93-96b.

[0092] An LCD according to a comparative example
will be described in detail with reference to FIG. 12, FIG.
13, FIG. 14 and FIG. 15.

[0093] Layered structures of the panels 100 and 200
according to this embodiment are almost the same as
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those shown in the previously described embodiments.
[0094] In the LCD of this embodiment, however, there
is no capacitive electrode.

[0095] Each of the storage electrode lines 131 is equi-
distantfromtwo adjacent gatelines 121 and storage elec-
trodes 137 extend over both the outer and the inner sub-
pixel electrodes 190a and 190b. Coupling electrodes 176
can fully overlap storage electrodes 137 and be physi-
cally disconnected from drain electrodes 175, which have
no expansion overlapping storage electrode lines 131.
[0096] Upper passivation film 180q has a plurality of
openings 188 disposed on coupling electrodes 176, and
lower film 180p has a plurality of contact holes 187 dis-
posed in the openings 188 that expose coupling elec-
trodes 176.

[0097] Each of the outer subpixel electrodes 190a in-
cludes lower and upper portions connected by a longitu-
dinal portion, which has a projection 191 connected to
coupling electrode 176 through contact hole 187.
[0098] Inner subpixel electrodes 190b may overlap
coupling electrodes 176 with only the lower passivation
layer film 180p in the openings 188 to increase the cou-
pling capacitance without the capacitive electrode.
[0099] Now, a method of manufacturing the TFT array
panel as shown in FIG. 15, for example, will be described
in detail with reference to FIG. 16A through FIG. 21.
[0100] Referring to FIG. 16A and FIG. 16B, a conduc-
tive layer preferably made of metal is deposited on an
insulating substrate 110 by sputtering, for example. The
conductive layer is then subjected to lithography and
etching to form a plurality of gate lines 121 that include
gate electrodes 124 and end portions 129 and a plurality
of storage electrode lines 131 that include storage elec-
trodes 137.

[0101] Now looking at FIG. 17A and FIG. 17B, gate
insulating layer 140, an intrinsic amorphous silicon layer,
and an extrinsic amorphous silicon layer are deposited
sequentially. The extrinsic and intrinsic amorphous sili-
con layers are patterned by lithography and etching to
form a plurality of extrinsic semiconductor stripes 164
and a plurality of intrinsic semiconductor stripes 151 that
include projections 154.

[0102] AsshowninFIG. 18A and FIG. 18B, a conduc-
tive layer is deposited by sputtering, for example, and
patterned by lithography and etching to form a plurality
of data lines 171 that include source electrodes 173 and
end portions 179, a plurality of drain electrodes 175, and
a plurality of coupling electrodes 176.

[0103] Thereafter, exposed portions of the extrinsic
semiconductor stripes, which are not covered with data
lines 171 or drain electrodes 175, are removed to com-
plete a plurality of ohmic contact islands 161 and 165
and to expose portions of intrinsic semiconductor stripes
151. An oxygen plasma treatment preferably follows for
stabilizing the exposed surfaces of semiconductor
stripes 151.

[0104] Referring to FIG. 19, a lower film 180p and an
upper film 180q are deposited and a photoresist masking
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member, including thick portions 52 disposed on areas
A and thin portions 54 on areas B, is formed on the upper
film 180qg. Areas C have no photoresist. The position-
dependent thickness of the masking member 52 and 54
can be obtained by techniques previously described with
reference to FIG. 6 and FIG. 7.

[0105] Exposed portions of upper and lower films 180q
and 180p and gate insulating layer 140 in the areas C
are removed to form a plurality of contact holes 181, 182,
185 and 186. By this step, only upper portions of contact
holes 181, 182, 185 and 186 may be made.

[0106] Next, referring to FIG. 20A and FIG. 20B, mask-
ing members 52 and 54 are subjected to be thickness
reduction by ashing, for example, until thin portions 54
are removed to expose the surface of upper film 180q.
[0107] Looking atFIG. 21, the exposed portions of up-
per film 180q are removed to form a plurality of openings
188. When contact holes 181, 182, 185 and 186 are not
completed, unremoved portions of the layers 180q, 180p
and 140 are removed in this step.

[0108] Finally, an ITO or I1ZO layer having a thickness
of about 500-1,500 A is deposited by sputtering, for ex-
ample, and patterned by lithography and etching to form
aplurality of pixel electrodes 190 and a plurality of contact
assistants 81 and 82 as showninFIG. 12 through FIG. 15.
[0109] An LCD according to yet another comparative
example will be described in detail with reference to FIG.
22 and FIG. 23, having panels 100 and 200 of similar
layer structure as the previously described embodiment
shown in FIG. 12 through FIG. 15.

[0110] Here semiconductor stripes 151 have almost
the same planar shapes as the data lines 171 and the
drain electrodes 175 as well as the underlying ohmic con-
tacts 161 and 165. Semiconductor stripes 151, however,
include some exposed portions that are not covered with
data lines 171 and drain electrodes 175, like those por-
tions located between source electrodes 173 and drain
electrodes 175.

[0111] In addition, a plurality of semiconductor islands
156 and a plurality of ohmic contact islands 166 are
formed under coupling electrodes 176.

[0112] The TFT array panel can be manufactured ac-
cording to a simplified method that simultaneously forms
datalines 171, drain electrodes 175, coupling electrodes
176, semiconductors 151 and 156, and ohmic contacts
161, 165, and 166 using one photolithography step.
[0113] An LCD according to yet another embodiment
of the present invention will be described in detail with
reference to FIG. 24, FIG. 25 and FIG. 26, wherein the
layered structures of the panels 100 and 200 are almost
the same as those of the previously described embodi-
ments.

[0114] In the present embodiment, each of the outer
subpixel electrodes 190a is divided into lower and upper
portions 190a1 and 190a2 (referred to as lower and upper
subpixel electrodes hereinafter) disposed opposite each
other with respect to inner subpixel electrode 190b. That
is, each cutout 92 includes two oblique portions 92a and
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92b rectilinearly separating a pixel electrode 190. There-
fore, cutout 92 has no longitudinal portion and there is
no longitudinal portion connecting portions of outer sub-
pixel electrode 190a.

[0115] Accordingly, inner subpixel electrode 190b ex-
tendstothe left edge of the pixel electrode 190 toincrease
the aperture ratio.

[0116] Each of the capacitive electrodes 136 is dis-
posed near a left edge of a pixel electrode 190 and elon-
gated substantially parallel to data lines 171 to cover por-
tions of lower and upper subpixel electrodes 190a1 and
190a2. Capacitive electrode 136 includes a projection
139 that may be exposed by contact hole 186 and con-
nected to inner subpixel electrode 190b. Contact hole
186 is disposed on a straight line extending from cutout
91 thatdoes notbelong to an effective display area, there-
by improving display characteristics.

[0117] Each of the coupling electrodes 176 overlaps
capacitive electrode 136 and resembles the shape there-
of, except for the projection 139. Each of the drain elec-
trodes 175 further includes an interconnection 178 con-
necting expansion 177 and coupling electrode 176. In-
terconnection 178 obliquely extends along a cutout 72a
to block the light leakage therethrough and to increase
the aperture ratio.

[0118] Passivationlayer 180 has pairs of contact holes
185a1 and 185a2 exposing both end portions of coupling
electrode 176 such that lower and upper subpixel elec-
trodes 190a1 and 190a2 are connected to coupling elec-
trode 176 through contact holes 185a and 185b, respec-
tively.

[0119] The aperture ratio of the LCD shown in FIG. 24
through FIG. 26 was calculated to be 4% to 5% greater
than the LCD shown in FIG. 1 through FIG. 4.

[0120] An LCD according to yet another comparative
example will be described in detail with reference to FIG.
27, FIG. 28 and FIG. 29, wherein the pixel is arranged
similar to the pixel depicted in FIG. 24 through FIG. 26.
[0121] In this embodiment, however, each of the drain
electrodes 175 further includes a lower interconnection
178a1 connecting coupling electrode 176 to drain elec-
trode 175 and an upper interconnection 178a2 extending
from coupling electrode 176 to upper subpixel electrode
190a2. Lower interconnection 178a1 extends obliquely
along a cutout 72a, thereby blocking the light leakage
therethrough and thus increasing the aperture ratio. Low-
er interconnection 178a1 then turns upward to connect
to coupling electrode 176.

[0122] Further, contact hole 185a1 exposing the lower
interconnection 178al may be provided at a turning po-
sition of interconnection 178a1, and another contact hole
185a2 exposing the upper interconnection 178a2 is pro-
vided at an upper end thereof. Lower and upper subpixel
electrodes 190a1 and 190a2 are connected to lower and
the upper interconnections 178a1 and 178a2 through
contact holes 185a1 and 185a2, respectively.

[0123] The aperture ratio of the LCD of the current em-
bodiment was calculated to be approximately 2% to 4%

10

15

20

25

30

35

40

45

50

55

greater than the aperture ratio of the LCD shown in FIG.
12 through FIG. 15.

[0124] The presentinvention canbe employed in either
twisted nematic (TN) mode LCD or in-plane switching
mode LCD.

[0125] While the presentinvention has been described
in detail with reference to a number of embodiments here-
in, those skilled in the art will appreciate that various mod-
ifications and substitutions can be made thereto without
departing from the scope of the present invention as set
forth in the appended claims.

Claims
1. An active matrix panel, comprising:

a substrate (110);

a first signal line (121) formed on the substrate
(110);

a second signal line (171) crossing the first sig-
nal line;

a thin film transistor connected to the first signal
line and the second signal line; and

a pixel electrode (190) including a first subpixel
portion (190a1) and a second subpixel portion
(190a2) electrically connected to the thin film
transistor, and a third subpixel (190b) portion
capacitively coupled to the first subpixel portion
(190a1) and second subpixel portion (190a2)
and separated from the first subpixel portion
(190a1) and the second subpixel portion
(190a2), wherein the first subpixel portion
(190a1) and the second subpixel portion
(190a2) are disposed opposite each other with
respect to the third subpixel portion (190b) and
a coupling electrode (176) electrically connect-
ed to the first subpixel portion (190a1) and the
second subpixel portion (190a2), wherein the
coupling electrode (176) is capacitively coupled
to the third subpixel portion (190b); and char-
acterized by further comprising:

a capacitive electrode (136) electrically connect-
ed to the third subpixel portion (190b) and un-
derlying the coupling electrode (176).

2. Theactive matrix panel of claim 1, further comprising
a storage electrode (137) underlying at least one of
the first subpixel portion (190a1), the second sub-
pixel portion (190a2), and the coupling electrode
(176).

3. The active matrix panel of claim 1, wherein the cou-
pling electrode (176) underlies the third subpixel por-
tion (190b).

4. Theactive matrix panel of claim 3, further comprising
an insulating layer (180) disposed between the cou-
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pling electrode (176) and the pixel electrode (190),
wherein a portion of the insulating layer (180) dis-
posed between the coupling electrode (176) and the
third subpixel portion and is thinner than other por-
tions of the insulating layer.

The active matrix panel of claim 4, wherein the insu-
lating layer (180) comprises an inorganic film and an
organic film.

The active matrix panel of claim 5, wherein the or-
ganic film has an opening disposed on the coupling
electrode (176), wherein the coupling electrode
(176) is capacitively coupled to the third subpixel por-
tion (190b) via the opening in the organic film.

The active matrix panel of claim 1, further compris-
ing:

a first insulating layer (140) disposed between
the first signal line (121) and the second signal
line (171), wherein the firstinsulating layer (140)
also is disposed between the capacitive elec-
trode (136) and the coupling electrode (176);
and

a second insulating layer (180) disposed be-
tween the second signal line (171) and the pixel
electrode (190), wherein the second insulating
layer (180) also is disposed between the cou-
pling electrode (176) and the third subpixel por-
tion.

The active matrix panel of claim 7, wherein the sec-
ond insulating layer (180) comprises an inorganic
film (180p) and an organic film (180q) disposed on
the inorganic film.

The active matrix panel of claim 1, further compris-
ing:

an insulating layer (140) disposed between the
first signal line (121) and the second signal line
(171), wherein the insulating layer (140) also is
disposed between the capacitive electrode
(136) and the coupling electrode (176).

The active matrix panel of any of claims 3to 9, where-
in the coupling electrode (176) extends from the thin
film transistor.

The active matrix panel of claim 1 or 2, further com-
prising a capacitive electrode (136) electrically con-
nected to the third subpixel portion (190b) and ca-
pacitively coupled to the first subpixel portion
(190a1) or the second subpixel portion (190a2).

The active matrix panel of any of claims 1 to 6, further
comprising an insulating layer (180) disposed be-
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tween the second signal line (171) and the pixel elec-
trode (190).

The active matrix panel of claim 12, wherein the in-
sulating layer (180) comprises an inorganic film
(180p) and an organic film (180q) disposed on the
inorganic film.

The active matrix panel of any preceding claim,
wherein the pixel electrode (190) is divided into the
first subpixel portion (190a1), the second subpixel
portion (190a2), and the third subpixel portion
(190b).

The active matrix panel of any preceding claim,
where the first subpixel portion (190a1) and the sec-
ond subpixel portion (190a2) are spaced apart.

A liquid crystal display panel, comprising:

a common electrode panel including a common
electrode (270);

an active matrix panel according to any of claims
1to 15 disposed opposite the common electrode
(270),

the liquid crystal display panel further compris-
ing a liquid crystal, LC, layer (3) disposed be-
tween the common electrode panel and the ac-
tive matrix panel.

The liquid crystal display panel of claim 16, wherein:

the first subpixel includes a first LC capacitor
(Clca) and a storage capacitor (Csta); and

the second subpixel includes a second LC ca-
pacitor (Clcb) and a coupling capactitor (Ccp).

The liquid crystal display panel of claim 17, wherein:

the first LC capacitor (Clca) comprises a first ter-
minal that includes the first electrode portion
(190a1) and second electrode portion (190a2),
a second terminal that includes a first overlap-
ping portion of the common electrode (270), and
a portion of LC layer (3) disposed between the
first terminal and the second terminal as a die-
lectric; and

the second LC capacitor (Clcb) comprises a first
terminal that includes the third electrode portion
(190b), a second terminal thatincludes asecond
overlapping portion of the common electrode
(270), and a portion of LC layer (3) disposed
between the first terminal and the second termi-
nal as a dielectric.

The liquid crystal display panel of claim 16, 17 or 18,
wherein the first voltage is greater than the second
voltage.



19 EP 1 621 924 B1 20

20. The liquid crystal display panel of claim 18, wherein

the second voltage is approximately 60% to 80% of
the first voltage.

21. Theliquid crystal display panel of claim 18, wherein:

the storage capacitor (Csta) comprises a first
terminal including an expansion of a drain elec-
trode of the TFT, a second terminal including a
storage electrode disposed on the substrate,
and a portion of a gate insulating layer disposed
between the first terminal and the second termi-
nal as dielectric; and

the coupling capacitor (Ccp) comprises a first
terminal including the third electrode portion and
a capacitive electrode disposed on the sub-
strate, a second terminal including a coupling
electrode electrically connected to the expan-
sion of the drain electrode, and portions of the
gate insulating layer and a passivation layer dis-
posed between the first terminal and the second
terminal as a dielectric.

22. The liquid crystal display panel of claim 21, wherein

a ratio of the first voltage to the second voltage is
adjusted by varying a capacitance of the coupling
capacitor by changing a position of the coupling elec-
trode with respect to the first electrode portion and
second electrode portion.

Patentanspriiche

Eine Aktivmatrixplatte, bestehend aus:

einem Substrat (110);

einer ersten Signalleitung (121), die auf dem
Substrat (110) gebildet wird;

einer zweiten Signalleitung (171), die die erste
Signalleitung kreuzt;

einem Dunnfilmtransistor, der mit der ersten Si-
gnalleitung und der zweiten Signalleitung ver-
bunden ist; und

einer Pixelelektrode (190), einschlieRlich eines
ersten Teilbildpunktanteils (190a1) und eines
zweiten Teilbildpunktanteils (190a2), die elek-
trisch mit dem Dunnfilmtransistor verbunden
sind, und eines dritten Teilbildpunktanteils
(190b), derkapazitivan den ersten Teilbildpunk-
tanteil (190a1) und den zweiten Teilbildpunkt-
anteil (190a2) gekoppelt und vom ersten Teil-
bildpunktanteil (190a1) und dem zweiten Teil-
bildpunktanteil (190a2) getrennt ist, wobei der
erste Teilbildpunktanteil (190a1) und der zweite
Teilbildpunktanteil (190a2) in Bezug auf den
dritten Teilbildpunktanteil (190b) einander ge-
genuber angeordnet sind, und

einer Koppelelektrode (176), die elektrisch mit
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dem ersten Teilbildpunktanteil (190a1) und dem
zweiten Teilbildpunktanteil (190a2) verbunden
ist, wobei die Koppelelektrode (176) kapazitiv
an den dritten Teilbildpunktanteil (190b) gekop-
pelt ist; und gekennzeichnet dadurch, dass
sie weiter besteht aus:

einer kapazitiven Elektrode (136), die elektrisch
mit dem dritten Teilbildpunktanteil (190b) ver-
bunden ist und der Koppelelektrode (176) un-
terliegt.

Die Aktivmatrixplatte gemaR Anspruch 1, weiter be-
stehend aus einer Speicherelektrode (137), die min-
destens einem des ersten Teilbildpunktanteils
(190a1), des zweiten Teilbildpunktanteils (190a2)
und der Koppelelektrode (176) unterliegt.

Die Aktivmatrixplatte gemaf Anspruch 1, wobei die
Koppelelektrode (176) dem dritten Teilbildpunktan-
teil (190b) unterliegt.

Die Aktivmatrixplatte gemaR Anspruch 3, weiter be-
stehend aus einerisolierenden Schicht (180), die an-
geordnet ist zwischen der Koppelelektrode (176)
und der Pixelelektrode (190), wobei ein Teil der iso-
lierenden Schicht (180) zwischen der Koppelelekt-
rode (176) und dem dritten Teilbildpunktanteil ange-
ordnet ist und dlinner ist als andere Teile der isolie-
renden Schicht.

Die Aktivmatrixplatte gemaR Anspruch 4, wobei die
isolierende Schicht (180) einen anorganischen Film
und einen organischen Film umfasst.

Die Aktivmatrixplatte gemafR Anspruch 5, wobei der
organische Film eine Offnung hat, die sich auf der
Koppelelektrode (176) befindet, wobei die Koppele-
lektrode (176) liber die Offnung in dem organischen
Film kapazitiv an den dritten Teilbildpunktanteil
(190b) gekoppelt ist.

Die Aktivmatrixplatte gemaR Anspruch 1, weiter be-
stehend aus:

einer ersten isolierenden Schicht (140), die an-
geordnet ist zwischen der ersten Signalleitung
(121) und der zweiten Signalleitung (171), wobei
die ersteisolierende Schicht (140) ebenfalls zwi-
schen der kapazitiven Elektrode (136) und der
Koppelelektrode (176) angeordnet ist; und
einer zweiten isolierenden Schicht (180), die an-
geordnet ist zwischen der zweiten Signalleitung
(171) und der Pixelelektrode (190), wobei die
zweite isolierende Schicht (180) ebenfalls zwi-
schen der Koppelelektrode (176) und dem drit-
ten Teilbildpunktanteil angeordnet ist.

8. Die Aktivmatrixplatte gemafR Anspruch 7, wobei die
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zweite isolierende Schicht (180) einen anorgani-
schen Film (180p) und einen organischen Film
(180q), der auf dem anorganischen Film angeordnet
ist, umfasst.

Die Aktivmatrixplatte gemaf Anspruch 1, weiter be-
stehend aus:

einerisolierenden Schicht (140), die angeordnet
ist zwischen der ersten Signalleitung (121) und
der zweiten Signalleitung (171), wobei die iso-
lierende Schicht (140) ebenfalls zwischen der
kapazitiven Elektrode (136) und der Kupplungs-
elektrode (176) angeordnet ist.

Die Aktivmatrixplatte gemaf einem der Anspriiche
3 bis 9, wobei die Kupplungselektrode (176) sich von
dem Dinnfilmtransistor erstreckt.

Die Aktivmatrixplatte gemafR Anspruch 1 oder 2, wei-
ter bestehend aus einer kapazitiven Elektrode (136),
die elektrisch mit dem dritten Teilbildpunktanteil
(190b) verbunden ist und kapazitiv an den ersten
Teilbildpunktanteil (190a1) oder an den zweiten Teil-
bildpunktanteil (190a2) gekoppelt ist.

Die Aktivmatrixplatte gemaf einem der Anspriiche
1 bis 6, weiter bestehend aus einer isolierenden
Schicht (180), die zwischen der zweiten Signallei-
tung (171) und der Pixelelektrode (190) angeordnet
ist.

Die Aktivmatrixplatte gemaR Anspruch 12, wobeidie
isolierende Schicht (180) einen anorganischen Film
(180p) und einen organischen Film (180q), der auf
dem anorganischen Film angeordnet ist, umfasst.

Die Aktivmatrixplatte gemaR einem der voranste-
henden Anspriiche, wobei die Pixelelektrode (190)
aufgeteilt ist in den ersten Teilbildpunktanteil
(190a1), den zweiten Teilbildpunktanteil (190a2)
und den dritten Teilbildpunktanteil (190b).

Die Aktivmatrixplatte gemaR einem der voranste-
henden Anspriiche, wobei der erste Teilbildpunkt-
anteil (190a1) und der zweite Teilbildpunktanteil
(190a2) mit Abstand voneinander angeordnet sind.

Eine Bildschirmplatte aus Flussigkristallen, beste-
hend aus:

einer herkémmlichen Elektrodenplatte, die eine
herkémmliche Elektrode (270) umfasst;

einer Aktivmatrixplatte gemaR einem der An-
spriiche 1 bis 15, die gegeniber der herkdmm-
lichen Elektrode (270) angeordnet ist;

wobei die Bildschirmplatte aus Flissigkristallen
weiter eine Schicht aus Flussigkristall, LC, (3)
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umfasst, die zwischen der herkdmmlichen Elek-
trodenplatte und der Aktivmatrixplatte angeord-
net ist.

Die Bildschirmplatte aus Flussigkeitskristallen ge-
maf Anspruch 16, wobei

dererste Teilbildpunkt einen ersten LC-Kondensator
(Clca) und einen Speicherkondensator (Csta) um-
fasst, und der zweite Teilbildpunkt einen zweiten LC-
Kondensator (Clcb) und einen Koppelkondensator
(Ccp) umfasst.

Die Bildschirmplatte aus Flussigkeitskristallen ge-
maf Anspruch 17, wobei

der erste LC-Kondensator (Clca) einen ersten An-
schluss umfasst, der den ersten Elektrodenteil
(190a1) und den zweiten Elektrodenteil (190a2) um-
fasst, einen zweiten Anschluss, der einen ersten
Uberlappenden Teil der herkémmlichen Elektrode
(270) umfasst, und einen Teil der LC-Schicht (3), die
zwischen dem ersten Anschluss und dem zweiten
Anschluss als Dielektrikum angeordnet ist; und

der zweite LC-Kondensator (Clcb) einen ersten An-
schluss umfasst, der den dritten Elektrodenteil
(190b) umfasst, einen zweiten Anschluss, der einen
zweiten Uberlappenden Teil der herkdmmlichen
Elektrode (270) umfasst, und einen Teil der LC-
Schicht (3), die zwischen dem ersten Anschluss und
dem zweiten Anschluss als Dielektrikum angeordnet
ist.

Die Bildschirmplatte aus Flussigkeitskristallen ge-
maf Anspruch 16, 17 oder 18, wobei der erste Span-
nungswert héher ist als der zweite Spannungswert.

Die Bildschirmplatte aus Flussigkeitskristallen ge-
maf Anspruch 18, wobei der zweite Spannungswert
etwa 60% bis 80% des ersten Spannungswertes be-
tragt.

Die Bildschirmplatte aus Flussigkeitskristallen ge-
maf Anspruch 18, wobei

der Speicherkondensator (Csta) einen ersten An-
schluss einschlieRlich einer Erweiterung einer Ab-
lasselektrode des TFT (Dunnfilmtransistors), einen
zweiten Anschluss einschliellich einer Speichere-
lektrode, die auf dem Substrat angeordnet ist, und
einen Teil einer den Steuereingang isolierenden
Schicht, die zwischen dem ersten Anschluss und
dem zweiten Anschluss als Dielektrikum angeordnet
ist, umfasst; und

der Koppelkondensator (Ccp) einen ersten An-
schluss einschlieBlich des dritten Elektrodenteils
und eine kapazitive Elektrode, die auf dem Substrat
angeordnet ist, einen zweiten Anschluss
einschlieBlich einer Kupplungselektrode, die elek-
trisch mit der Erweiterung der Ablasselektrode ver-
bunden ist, und Teile einer den Steuereingang iso-
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lierenden Schicht und einer Abschaltungsschicht,
die zwischen dem ersten Anschluss und dem zwei-
ten Anschluss als Dielektrikum angeordnet ist, um-
fasst.

Die Bildschirmplatte aus Flissigkeitskristallen ge-
maf Anspruch 21, wobei ein Verhaltnis des ersten
Spannungswertes zum zweiten Spannungswert
durch eine Veradnderung der Kapazitat des Kupp-
lungskondensators durch die Veranderung einer Po-
sition der Koppelelektrode im Verhaltnis zum ersten
Elektrodenteil und zweiten Elektrodenteil angepasst
wird.

Revendications

1.

2,

Un panneau a matrice active, comprenant :

un substrat (110) ;

une premiére ligne de signal (121) formée sur
le substrat (110) ;

une deuxiéme ligne de signal (171) croisant la
premiére ligne de signal ;

un transistor a couches minces connecté a la
premiére ligne de signal et a la deuxieme ligne
de signal ; et

une électrode de pixel (190) comprenant une
premiére partie de sous-pixels (190a1) et une
deuxiéme partie de sous-pixels (190a2) reliées
électriguement au transistor a couches minces,
et une troisieme partie de sous-pixels (190b)
couplée de fagon capacitive a la premiére partie
de sous-pixels (190a1) et la deuxieme partie de
sous-pixels (190a2), et séparée de la premiere
partie de sous-pixels (190a1) et de la deuxieme
partie de sous-pixels (190a2), la premiéere partie
de sous-pixels (190a1) et la deuxieme partie de
sous-pixels (190a2) étant disposées I'une en fa-
ce de l'autre relativement a la troisieme partie
de sous-pixels (190b), et une électrode de cou-
plage (176) étant connectée électriquementa la
premiére partie de sous-pixels (190a1) et a la
deuxiéme partie de sous-pixels (190a2), I'élec-
trode de couplage (176) étant couplée de fagon
capacitive a la troisiéme partie de sous-pixels
(190b) ; et
caractérisé par
également :

le fait qu’il comprend

une électrode capacitive (136) connectée
électriguement a la troisieme partie de
sous-pixels (190b) et sous-jacente a I'élec-
trode de couplage (176).

Le panneau a matrice active selon la revendication
1,comprenant égalementune électrode de stockage
(137) sous-jacente au moins a un des éléments que
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sont la premiére partie de sous-pixels (190a1), la
deuxieme partie de sous-pixels (190a2) et I'électro-
de de couplage (176).

Le panneau a matrice active selon la revendication
1, I'électrode de couplage (176) étant sous-jacente
a la troisiéeme partie de sous-pixels (190b).

Le panneau a matrice active selon la revendication
3, comprenant également une couche isolante (180)
disposée entre I'électrode de couplage (176) et
I’électrode de pixel (190), une partie de la couche
isolante (180) étant disposée entre I'électrode de
couplage (176) et la troisieme partie de sous-pixels,
et étant plus mince que d’autres parties de la couche
isolante.

Le panneau a matrice active selon la revendication
4, la couche isolante (180) comprenant un film inor-
ganique et un film organique.

Le panneau a matrice active selon la revendication
5, le film organique présentant une ouverture prati-
quée sur I'électrode de couplage (176), I'électrode
de couplage (176) étant couplée de fagon capacitive
a la troisieme partie de sous-pixels (190b) via
I'ouverture pratiquée dans le film organique.

Le panneau a matrice active selon la revendication
1, comprenant également :

une premiére couche isolante (140) placée en-
tre la premiére ligne de signal (121) et la deuxié-
me ligne de signal (171), la premiére couche
isolante (140) étant également placée entre
I’électrode capacitive (136) etI'électrode de cou-
plage (176) ; et

une deuxiéme couche isolante (180) placée en-
tre la deuxiéme ligne de signal (171) et I'élec-
trode de pixel (190), la deuxiéme couche isolan-
te (180) étant également placée entre I'électro-
de de couplage (176) et la troisieme partie de
sous-pixels.

Le panneau a matrice active selon la revendication
7, la deuxiéme couche isolante (180) comprenant
un film inorganique (180p), et un film organique
(180q) disposé sur le film inorganique.

Le panneau a matrice active selon la revendication
1, comprenant également :

une couche isolante (140) placée entre la pre-
miére couche de signal (121) et la deuxiéme
couche de signal (171), la couche isolante (140)
étant également disposée entre I'électrode ca-
pacitive (136) et I'électrode de couplage (176).



10.

1.

12.

13.

14.

15.

16.

17.

18.

25

Le panneau a matrice active selon une quelconque
des revendications 3 a 9, I'électrode de couplage
(176) s’étendantdepuis le transistor a couche mince.

Le panneau a matrice active selon une quelconque
des revendications 1 ou 2, comprenant également
une électrode capacitive (136) connectée électrique-
ment a la troisieme partie de sous-pixels (190b), et
couplée de fagon capacitive a la premiére partie de
sous-pixels (190a1) ou ala deuxieme partie de sous-
pixels (190a2).

Le panneau a matrice active selon une quelconque
des revendications 1 a 6, comprenant également
une couche isolante (180) entre la deuxiéme couche
de signal (171) et I'électrode de pixel (190).

Le panneau a matrice active selon la revendication
12, la couche isolante (180) comprenant un film inor-
ganique (180p), et un film organique (180q) disposé
sur le film inorganique.

Le panneau a matrice active selon une quelconque
des revendications précédentes, I'électrode de pixel
(190) étant divisée entre la premiére partie de sous-
pixels (190a1), la deuxiéme partie de sous-pixels
(190a2) et la troisieme partie de sous-pixels (190b).

Le panneau a matrice active selon une quelconque
des revendications précédentes, la premiere partie
de sous-pixels (190a1) et la deuxieme partie de
sous-pixels (190a2) étant espacées.

Un panneau d’affichage a cristaux
comprenant :

liquides,

un panneau d’électrode commune comprenant
une électrode commune (270) ;

un panneau a matrice active selon une quelcon-
que des revendications 1 a 15, disposé face a
I'électrode commune (270),

le panneau d’affichage a cristaux liquides com-
prenant une couche a cristaux liquides, LC, (3)
placée entre le panneau d’électrode commune
et le panneau a matrice active.

Le panneau d’affichage a cristaux liquides selon la
revendication 16, dans lequel :

le premier sous-pixel comprend un premier con-
densateurLC (Clca) etun condensateurde stoc-
kage (Csta): et le deuxieme sous-pixel un
deuxiéme condensateur LC (Clcb) et un con-
densateur de couplage (Ccp).

Le panneau d’affichage a cristaux liquides selon la
revendication 17, dans lequel :
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19.

20.

21.

22,

26

le premier condensateur LC (Clca) se compose
d’'une premiére borne comprenant la premiére
partie de sous-pixels (190a1) et la deuxiéme
partie de sous-pixels (190a2), d’'une deuxiéme
borne comprenant une premiére partie chevau-
chante de I'électrode commune (270), et d’'une
partie de la couche LC (3) disposée entre la pre-
miére borne et la deuxiéme borne en tant que
diélectrique ; et

le deuxiéme condensateur LC (Clcb) se compo-
se d’une premiéere borne comprenant la troisié-
me partie d’électrode (190b), une deuxiéme bor-
ne comprenant une deuxiéme partie chevau-
chante de I'électrode commune (270), et une
partie de la couche LC (3) disposée entre la pre-
miere borne et la deuxiéme borne en tant que
diélectrique.

Le panneau d’affichage a cristaux liquides selon les
revendications 16,17 ou 18, dans lequel la premiére
tension est supérieure a la deuxiéme tension.

Le panneau d’affichage a cristaux liquides selon la
revendication 18, dans lequel la deuxiéme tension
est égale a environ 60% a 80% de la premiere ten-
sion.

Le panneau d’affichage a cristaux liquides selon la
revendication 18, dans lequel :

le condensateur de stockage (Csta) comprend
une premiére borne, y compris une expansion
d’une électrode de drain du TFT, une deuxiéme
borne comprenant une électrode de stockage
disposée surle substrat, et une partie d’'une cou-
che d'isolation de grille disposée entre la pre-
miére borne et la deuxiéme borne en tant que
diélectrique ; et

le condensateur de couplage (Ccp) se compose
d’'une premiére borne, comprenant la troisiéme
partie d’électrode et une électrode capacitive
disposée sur le substrat, d’'une deuxiéme borne
comprenant une électrode de couplage connec-
tée électriquement a I'expansion de I'électrode
de drain, et de parties de la couche d’isolation
de grille et une couche de passivation étant dis-
posée entre la premiére borne et la deuxiéme
borne en tant que diélectrique.

Le panneau d’affichage a cristaux liquides selon la
revendication 21, dans lequel on ajuste un ratio entre
la premiére tension et la deuxiéme tension en variant
une capacitance du condensateur de couplage par
la modification d’'une position de I'électrode de cou-
plage relativement a la premiere partie d’électrode
et la deuxiéme partie d’électrode.
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