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(57) ABSTRACT

A liquid crystal display is provided, which includes a
plurality of pixels including first and second thin film
transistors, and a pixel electrode connected to the first and
second thin film transistors, a first gate line transmitting a
first gate signal and connected to the first thin film transistor,
a second gate line transmitting a second gate signal and

(22) Filed: Apr. 21, 2006 connected to the second thin film transistor, and a data line
transmitting a data signal and connected to the first thin film
(30) Foreign Application Priority Data transistor. The second thin film transistor receives a uniform
voltage and transmits the uniform voltage to the pixel
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THIN FILM TRANSISTOR ARRAY PANEL AND
LIQUID CRYSTAL DISPLAY INCLUDING THE
SAME

BACKGROUND OF THE INVENTION
[0001] (a) Field of the Invention

[0002] The present invention relates to a thin film transis-
tor array panel and a liquid crystal display including the
samie.

[0003] (b) Description of Related Art

[0004] Liquid crystal displays (L.CDs) are widely used flat
panel displays. An LCD includes two panels comprising
field-generating electrodes, with a liquid crystal (LC) layer
interposed between the two panels.

[0005] The LCD displays images by applying voltages to
the field-generating electrodes to generate an electric field in
the LC layer. The electric field determines orientations of LC
molecules in the LC layer to adjust polarization of incident
light.

[0006] LCDs may include field-generating electrodes on
the respective panels. A type of LCD including field-gen-
erating electrodes on respective panels includes a plurality
of pixel electrodes arranged in a matrix at one panel and a
common electrode on the other panel. The common elec-
trode covers an entire surface of the panel. The image
display of the LCD is accomplished by applying individual
voltages to respective pixel electrodes.

[0007] The common electrode, the pixel electrode, and the
LC layer form a liquid crystal capacitor, and each pixel
includes a switching element connected to the liquid crystal
capacitor as well as the liquid crystal capacitor.

[0008] Currently, the driving speed of the LCD is being
increased to improve the image quality of moving pictures,
but it is difficult to charge the liquid crystal capacitor
sufficiently when the speed is significantly increased. There-
fore, the previous data voltage 1s pre-charged in the liquid
crystal capacitor before it receives its data voltage.

[0009] However, the pre-charging generates a shadow
phenomenon because the amounts of the pre-capacitance of
each pixel are changed depending on the previous data
voltage.

SUMMARY OF THE INVENTION

[0010] Aliquid crystal display is provided, which includes
a plurality of pixels including first and second thin film
transistors and a pixel electrode connected to the first and
second thin film transistors, a first gate line transmitting a
first gate signal and connected to the first thin film transistor,
a second gate line transmitting a second gate signal and
connected to the second thin film transistor, and a data line
transmitting a data signal and connected to the first thin film
transistor, wherein the second thin film transistor receives a
uniform voltage and transmits the uniform voltage to the
pixel electrode according to the second gate signal.

[0011] The second thin film transistor may be turned on
more quickly than the first thin film transistor.

[0012] The liquid crystal display may further include a
common electrode facing the pixel electrode, and a liquid
crystal layer formed between the common electrode and the
pixel electrode.
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[0013] The uniform voltage is the voltage supplied to the
common electrode.

[0014] Athin film transistor array panel is provided, which
includes a gate line formed on an insulating substrate, a data
line intersecting the gate line, a shielding electrode formed
on the data line, a first thin film transistor connected to the
gate line and the data line, a second thin film transistor
connected to the gate line and the shielding electrode, a pixel
electrode connected to the first and second thin film tran-
sistors, and a passivation layer formed between the shielding
electrode and the pixel electrode, and the data line.

[0015] The shielding electrode may have an opening
extended along the data line.

[0016] The first thin film transistor may include a first gate
electrode connected to the gate line, a first semiconductor
overlapping the first gate electrode, a first source electrode
connected to the data line and overlapping the first semi-
conductor, and a first drain electrode overlapping the first
semiconductor and connected to the pixel electrode.

[0017] The second thin film transistor may include a
second gate electrode connected to the gate line, a second
semiconductor overlapping the second gate electrode, a
second source electrode connected to the shielding electrode
and overlapping the second semiconductor, and a second
drain electrode overlapping the second semiconductor and
connected to the pixel electrode.

[0018] The shielding electrode may include a protrusion
extended to the second semiconductor, wherein the second
source electrode is connected to the protrusion.

[0019] The shielding electrode may have a connection
connecting the adjacent shielding electrode to each other,
and it at least overlaps the gate line.

[0020] The second source electrode may be disposed on
the gate line and be connected to the connection on the gate
line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present invention will become more apparent
by describing preferred embodiments thereof in detail with
reference to the accompanying drawings in which:

[0022] FIG. 1 is a block diagram of a display device
according to an embodiment of the present invention;

[0023] FIG. 2 is an equivalent circuit diagram of a pixel
of an LCD as an example of the display device according to
an embodiment of the present invention;

[0024] FIG. 3 is a layout view of a lower panel for an LCD
according to an embodiment of the present invention;

[0025] FIG. 4 is a sectional view of the LCD including an
upper panel shown in FIG. 3 taken along the line TV-IV;

[0026] FIG. 5 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention;

[0027] FIG. 6 is a sectional view of the thin film transistor
array panel shown in FIG. 5 taken along the line VI-VI;

[0028] FIG. 7 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention;
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[0029] FIG. 8 is a sectional view of the thin film transistor
array panel shown in FIG. 7 taken along the line VIII-VIII;

[0030] FIG. 9 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention;

[0031] FIG. 10 is a sectional view of the thin film tran-
sistor array panel shown in FIG. 9 taken along the lines
X_XI_X";

[0032] FIG. 11 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention; and

[0033] FIG. 12 is a sectional view of the thin film tran-
sistor array panel shown in FIG. 11 taken along the lines
XII-XTI.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
The present invention may, however, be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein.

[0035] In the drawings, the thickness of layers, films, and
regions are exaggerated for clarity. Like numerals refer to
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 or intervening elements may also be present.
In contrast, when an element is referred to as being “directly
on” another element, there are no intervening elements
present.

[0036] Referring to FIGS. 1 and 2, a liquid crystal display
according to an embodiment of the present invention will be
described in detail.

[0037] FIG. 1 is a block diagram of a display device
according to an embodiment of the present invention, and
FIG. 2 is an equivalent circuit diagram of a pixel of an LCD
as an example of the display device according to an embodi-
ment of the present invention.

[0038] Referring to FIG. 1, a display device according to
the present embodiment includes a liquid crystal panel
assembly 300, a gate driver 400 and a data driver 500 that
are connected to the liquid crystal panel assembly 300, a
gray voltage generator 800 connected to the data driver 500,
and a signal controller 600 controlling the above elements.

[0039] Referring to FIG. 1, the liquid crystal panel assem-
bly 300 includes a plurality of display signal lines G1-Gn
and D1-Dm, and a plurality of pixels PX connected thereto.
The pixels PX are arranged substantially in a matrix.

[0040] In the structural view shown in FIG. 2, the liquid
crystal panel assembly 300 includes a lower panel 100, an
upper panel 200, and an LC layer 3 interposed therebetween.

[0041] Thedisplay signal lines G1-Gn and D1-Dm include
a plurality of gate lines G1-Gn transmitting gate signals
(also referred to as “scanning signals”) and a plurality of
data lines D1-Dm transmitting data signals. The gate lines
G1-Gn extend substantially in a row direction and are
substantially parallel to each other, while the data lines
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D1-Dm extend substantially in a column direction and are
substantially parallel to each other.

[0042] Referring to FIG. 2, each pixel PX defined by the
‘1’th gate line and the ‘j’th data line of a liquid crystal display
includes a main switching element Q1 and a sub switching
element Q2, which are connected to the signal lines Gi and
Dj, and an LC (liquid crystal) capacitor C, . The display
signal lines Gi and Dj are provided on the lower panel 100.
If necessary, the storage capacitor (not shown) may be
added.

[0043] Each of the main and sub switching elements Q1
and Q2 such as a TFT is provided on the lower panel 100,
and the main switching element Q1 has three terminals: a
control terminal connected to the gate line Gi; an input
terminal connected to the data line Dj; and an output
terminal connected to the LC capacitor C; . The sub switch-
ing element Q2 has three terminals: a control terminal
connected to the previous gate line Gi-1; an input terminal
connected to the common voltage Veom; and an output
terminal connected to the LC capacitor C; ..

[0044] The LC capacitor C, . includes a pixel electrode
191 provided on the lower panel 100 and a common elec-
trode 270 provided on the upper panel 200, as the two
capacitor terminals. The LC layer 3 disposed between the
two electrodes 191 and 270 functions as a dielectric for the
LC capacitor C, . The pixel electrodes 191 are connected to
the main and sub switching elements Q1 and Q2. The
common electrode 270 is supplied with a common voltage
Vcom and covers the entire surface of the upper panel 200.
In other embodiments, the common electrode 270 may be
provided on the lower panel 100, and both electrodes 191
and 270 may be provided in the shape of a bar or stripe.

[0045] For color displays, each pixel PX uniquely repre-
sents one of three primary colors (i.e., spatial division), or
each pixel PX sequentially represents all three primary
colors in turn (i.e., time division), such that a spatial or
temporal sum of the three primary colors is recognized as a
desired color. FIG. 2 shows an example of the spatial
division type of color display in which each pixel is provided
with a color filter 230 representing one of the primary colors,
e.g., red, green, or blue, in an area of the upper panel 200
facing a pixel electrode 191. Alternatively, the color filter
230 may be provided on or under the pixel electrode 191 on
the lower panel 100.

[0046] A pair of polarizers (not shown) for polarizing the
light are attached on the outer surfaces of the panels 100 and
200 of the panel assembly 300.

[0047] The LCD may further include at least one retarda-
tion film (not shown) for compensating the retardation of the
LC layer 3.

[0048] Referring back to FIG. 1, the gray voltage genera-
tor 800 generates two sets of a plurality of gray voltages
related to the transmittance of the pixels PX. The gray
voltages in one set have a positive polarity with respect to
the common voltage Vcom, while those in the other set have
a negative polarity with respect to the common voltage
Veom.

[0049] The gate driver 400 is connected to the gate lines
G1-Gn of the liquid crystal panel assembly 300, and syn-
thesizes the gate-on voltage Von and the gate-off voltage
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Voff from an external device to generate gate signals for
application to the gate lines G1-Gn. The gate driver 400 may
be mounted on the liquid crystal panel assembly 300, and
may comprise a plurality of IC (integrated circuit) chips.
Each IC chip of the gate driver 400 is respectively connected
to the gate lines G1-Gn and includes a plurality of thin film
transistors.

[0050] The data driver 500 is connected to the data lines
D1-Dm of the liquid crystal panel assembly 300 and applies
data voltages, which are selected from the gray voltages
supplied from the gray voltage generator 800, to the data
lines D1-Dm. The data driver 500 may also mounted on the
panel assembly 300 and may also comprise a plurality of IC
chips.

[0051] The IC chips of the drivers 400 and 500 may be
mounted on flexible printed circuit (FPC) films as a TCP
(tape carrier package), and are attached to the liquid crystal
panel assembly 300. Alternatively, the drivers 400 and 500
may be integrated into the liquid crystal panel assembly 300
along with the display signal lines G1-Gn and D1-Dm and
the TFT switching elements Q1 and Q2.

[0052] The IC chips of the drivers 400 and 500, or the
flexible printed circuit (FPC) films, are located at a periph-
eral area of the liquid crystal panel assembly 300.

[0053] The signal controller 600 generates control signals
for controlling the drivers 400 and 500 and provides the
corresponding control signals for the drivers 400 and 500.

[0054] Now, the operation of the LCD will be described in
detail.
[0055] The signal controller 600 is supplied with image

signals R, G, and B and input control signals for controlling
the display thereof, such as a vertical synchronization signal
Vsyne, a horizontal synchronization signal Hsync, a main
clock signal MCLK, and a data enable signal DE, from an
external graphic controller (not shown). After generating
gate control signals CONT1 and data control signals
CONT?2 and processing the image signals R, G, and B to be
suitable for the operation of the panel assembly 300 on the
basis of the input control signals, the signal controller 600
provides the gate control signals CONT1 for the gate driver
400, and the processed image data DAT and the data control
signals CONT2 for the data driver 500.

[0056] The gate control signals CONT1 include a scan-
ning start signal STV for instructing the gate driver 400 to
start scanning, and at least one clock signal for controlling
the output time of the gate-on voltage Von. The gate control
signals CONT1 may further include an output enable signal
OE for defining the duration of the gate-on voltage Von.

[0057] The data control signals CONT2 include a hori-
zontal synchronization start signal STH for informing the
data driver 500 of start of data transmission for image data
DAT of a group of pixels, a load signal LOAD for instructing
the data driver 500 to apply the data voltages to the data lines
D,-D,;, and a data clock signal HCLK. The data control
signal CON'T2 may further include an inversion signal RVS
for reversing the polarity of the data voltages (with respect
to the common voltage Vcom).

[0058] The data driver 500 receives a packet of the image
data DAT for a pixel row from the signal controller 600, and
converts the image data DAT into the analogue data voltages

Nov. 9, 2006

selected from the gray voltages supplied from the gray
voltage generator 800 in response to the data control signals
CONT?2 from the signal controller 600.

[0059] In response to the gate control signals CONT1
from the signal controller 600, the gate driver 400 applies
the gate-on voltage Von to the gate line G1-Gn. Each of the
gate lines G1-Gn are connected to the main switching
elements Q1 of the corresponding pixel row and to the sub
switching elements Q2 of the following pixel row, thereby
simultaneously turning on the main and the sub switching
elements Q1 and Q2 connected thereto. Accordingly, the
data voltage applied to the data lines D1-Dm is supplied to
the pixels of one row through the main switching element
Q1, while the common voltage as a pre-charging voltage is
supplied to the pixels of the following row through the sub
switching element Q2.

[0060] The difference between the data voltage and the
common voltage Vcom is represented as a voltage across the
LC capacitor C; ., which is referred to as a pixel voltage.
The LC molecules in the LC capacitor C; . have orientations
depending on the magnitude of the pixel voltage, and the
molecular orientations determine the polarization of light
passing through the LC layer 3. The polarizer(s) converts
light polarization into light transmittance.

[0061] The row pixel applied by the common voltage
through the sub switching element Q2 receives the corre-
sponding data voltage through the main switching element
Q1 after the 1 horizontal period (1 H).

[0062] By repeating this procedure by a unit of the hori-
zontal period (which is indicated by 1 H and is equal to one
period of the horizontal synchronization signal Hsync and
the data enable signal DE), all gate lines G,-G,, are sequen-
tially supplied with the gate-on voltage Von during a frame,
thereby applying the data voltages to all pixels. When the
next frame starts after finishing one frame, the inversion
control signal RVS applied to the data driver 500 is con-
trolled such that the polarity of the data voltages is reversed
(which is called “frame inversion”). The inversion control
signal RVS may also be controlled such that the polarity of
the data voltages flowing in a data line in one frame are
reversed (for example, line inversion and dot inversion), or
the polarity of the data voltages in one packet are reversed
(for example, column inversion and dot inversion).

[0063] As above-described, the common voltage as a
pre-charging voltage is supplied to all pixels with the same
voltage, and accordingly the charging ratio thereof may be
uniform.

[0064] The liquid crystal panel assembly of an LCD
according to one embodiment of the present invention will
now be described in detail with reference to FIGS. 3 and 4
as well as FIGS. 1 and 2.

[0065] FIG. 3 is a layout view of a lower panel of the
liquid crystal panel assembly shown in FIGS. 1 and 2
according to an embodiment of the present invention, and
FIG. 4 is a sectional view of the liquid crystal panel
assembly including the lower panel in FIG. 3 taken along
the lines IV-IV.

[0066] The common electrode panel 200 will now be
described in detail.
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[0067] Alight blocking member 220 referred to as a black
matrix for preventing light leakage is formed on an insulat-
ing substrate 210 made of a material such as transparent
glass or plastic. The light blocking member 220 may be a
single layer made of chromium or a double layer made of
chromium and chromium nitride, and may be made of
organic material including a black pigment.

[0068] 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 color
filters 230 may extend substantially along the longitudinal
direction, and the edge of the adjacent color filters 230 may
overlap each other.

[0069] A common electrode 270 is formed on the color
filters 230. The common electrode 270 is preferably made of
transparent conductive material such as ITO and 1Z0.

[0070] An overcoat (not shown) may be added between
the color filters 230 and the common electrode 270 to
prevent the color filters 230 from being exposed or to
provide a flat surface.

[0071]
detail.

The TFT array panel 100 will now be described in

[0072] A plurality of gate lines 121 are formed on an
insulating substrate 110. The gate lines 121 are for trans-
mitting gate signals, and they extend substantially in a
transverse direction and are separated from each other. Each
gate line 121 includes a plurality of projections forming a
plurality of first and second gate electrodes 124a and 1245
respectively protruding downward and upward, and an end
portion 129 having a large area for contact with another
layer or an external device. The end portions 129 might not
be provided when a gate driving circuit (not shown) is
integrated on the substrate 110 such that the gate lines 121
are in direct contact with the gate driving circuit.

[0073] The gate lines 121 are preferably made of an
Al-containing metal such as Al and an Al alloy, a Ag-
containing metal such as Ag and a Ag alloy, a Cu-containing
metal such as Cu and a Cu alloy, a Mo-containing metal such
as Mo and a Mo alloy, Cr, Ta, or Ti. However, they may have
amulti-layered structure including two conductive films (not
shown) having different physical characteristics. One of the
two films is preferably made of a low resistivity metal
including an Al-containing metal, a Ag-containing metal,
and a Cu-containing metal for reducing signal delay or
voltage drop. The other film is preferably made of a material
such as a Mo-containing metal, 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 (1ZO). Good examples of the combination
of the two films are a lower Cr film and an upper Al (alloy)
film and a lower Al (alloy) film and an upper Mo (alloy) film.
However, the gate lines 121 may be made of various metals
or conductors.

[0074] In addition, the lateral sides of the gate lines 121
are inclined relative to a surface of the substrate 110, and the
inclination angle thereof ranges about 30-80 degrees.

[0075] A gate insulating layer 140 preferably made of
silicon nitride (SiNx) is formed on the gate lines 121.

[0076] A plurality of semiconductor stripes 151 and a
plurality of semiconductor islands 1545, which are prefer-
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ably made of hydrogenated amorphous silicon (abbreviated
as “a-8i”) or polysilicon, are formed on the gate insulating
layer 140. Each semiconductor stripe 151 extends substan-
tially in the longitudinal direction and is periodically curved.
Each semiconductor stripe 151 has a plurality of projections
1544 branched out toward the first gate electrodes 124q.
Each semiconductor island 1545 is disposed on the second
gate electrodes 1245.

[0077] Aplurality of ohmic contact stripes 161 and islands
1630, 165a, and 1655 preferably made of silicide or n+hy-
drogenated a-Si heavily doped with an N-type impurity are
formed on the semiconductor stripes and islands 151 and
154b. Each ohmic contact stripe 161 has a plurality of
projections 163a, and the projections 1634, and the ohmic
contact islands 165¢ are located in pairs on the projections
154a of the semiconductor stripes 151a. The ohmic contact
islands 1635 and 1655 are located in pairs on the semicon-
ductor islands 1545.

[0078] The lateral sides of the semiconductors 151 and
1545, and the ohmic contacts 161, 1635, 165a, and 1655 are
inclined relative to the surface of the substrate 110, and the
inclination angles thereof are preferably in a range between
about 30-80 degrees.

[0079] A plurality of data lines 171, a plurality of second
source electrodes 1734, and a plurality of first and second
drain electrodes 175a and 175b separated from each other
are formed on the ohmic contacts 161, 1635, 1654, and 1656
and the gate insulating layer 140.

[0080] The data lines 171 for transmitting data voltages
extend substantially in the longitudinal direction and inter-
sect the gate lines 121. Each data line 171 has an end portion
179 having a large area for contact with another layer or an
external device and a first source electrode 173a. Fach first
source electrode 173a is extended to the first gate electrode
1244 and encloses the first drain electrode 175¢ with “U”
shape.

[0081] The second source electrode 1735 is separated
from the data lines 171 and at least overlaps a portion of the
second gate electrode 1245

[0082] Each of the first and second drain electrodes 175a
and 175b are respectively separated from the data line 171
and the second source electrode 1755, and are respectively
disposed opposite the first and second source electrodes
173a and 1735 with the respect to the first and second gate
electrodes 124a and 124b. The first drain electrode 175a
includes an end portion having a large area for contact with
another layer and another end portion enclosed by the first
source electrode 173a.

[0083] Each set of the first gate electrode 124a, the first
source electrode 173a, and the first drain electrode 175a
along with a projection 154a of a semiconductor stripe 151
form a TFT Q1 having a channel formed in the semicon-
ductor projection 154a disposed between the first source
electrode 173a and the first drain electrode 175a. Each set of
the second gate electrode 1245, the second source electrode
173b, and the second drain electrode 1755 along with the
second semiconductor islands 1545 form a TFT Q2 having
a channel formed in the semiconductor island 1545 disposed
between the second source electrode 1735 and the second
drain electrode 1755.
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[0084] The data lines 171, the second source electrodes
1734, and the drain electrodes 175a and 1755 are preferably
made of a refractory metal such as Cr, Mo, Ta, Ti, or alloys
thereof. However, they may have a multilayered structure
including a refractory metal film (not shown) and a low
resistivity film (not shown). Good examples of the multi-
layered structure are a double-layered structure including a
lower Ct/Mo (alloy) film and an upper Al (alloy) film and a
triple-layered structure of a lower Mo (alloy) 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.

[0085] Like the gate lines 121, the data lines 171, the
second source electrodes 173a, and the drain electrodes
175a and 17556 have inclined lateral sides, and the inclina-
tion angles thereof range about 30-80 degrees.

[0086] The ohmic contacts 161, 1635, 165a, and 1655 are
interposed only between the underlying semiconductors 151
and 154b, and the overlying data lines 171, the second
source electrodes 1735, and the overlying drain electrodes
175a and 17556 thereon, and reduce the contact resistance
therebetween. Although the semiconductor stripes 151 are
narrower than the data lines 171 at most places, the width of
the semiconductor stripes 151 becomes large near the gate
lines 121 as described above, to smooth the profile of the
surface, thereby preventing disconnection of the data lines
171. The semiconductors 154a and 154b respectively
include a plurality of exposed portions, which are not
covered with the data lines 171 and the first and the second
drain electrodes 175a and 175b, such as portions respec-
tively located between the first and second source electrodes
173a and 1735, and the first and second drain electrodes
1754 1756,

[0087] A passivation layer 180 is formed on the data lines
171, the second source electrodes 173b, and the drain
electrodes 175a and 1755, and exposed portions of the
semiconductors 151 and 15454 that are not covered with the
data lines 171, the second source electrodes 1735, and the
drain electrodes 175a and 175b. The passivation layer 180 is
preferably made of a photosensitive organic material having
a good flatness characteristic, a low dielectric insulating
material such as a-Si:C:O and a-Si:0:F formed by plasma
enhanced chemical vapor deposition (PECVD), or inorganic
material such as silicon nitride and silicon oxide. The
passivation layer 180 may have a double-layered structure
including a lower inorganic film and an upper organic film
in order to prevent the channel portions of the semiconduc-
tor 151 and 1545 from being in direct contact with organic
material.

[0088] The passivation layer 180 has a plurality of contact
holes 182, 183, 1854, and 1855 exposing the end portions
179 of the data lines 171, the second source electrodes 1735,
and the drain electrodes 175a¢ and 1755, respectively. The
passivation layer 180 and the gate insulating layer 140 have
a plurality of contact holes 181 exposing the end portions
129 of the gate lines 121.

[0089] A plurality of pixel electrodes 191, a plurality of
contact assistants 81 and 82, and a plurality of shielding
electrodes 88, which are preferably made of a transparent
conductive material such as ITO or IZ0, are formed on the
passivation layer 180. For a reflective LCD, the pixel
electrodes 191 may be made of an opaque reflective material
such as Ag or Al.
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[0090] The pixel electrodes 191 are physically and elec-
trically connected to the first and second drain electrodes
175a and 1755 through the contact holes 185a and 1855
such that the pixel electrodes 191 receive the data/common
voltages from the first and second drain electrodes 1754 and
1756.

[0091] The pixel electrodes 191 supplied with the data
voltages generate electric fields in cooperation with the
common electrode 270, which reorient liquid crystal mol-
ecules of the LC layer 3 disposed therebetween.

[0092] A pixel electrode 191 and the common electrode
270 form a capacitor called a “liquid crystal capacitor,”
which stores applied voltages after turn-off of the main TFT
Q1. An additional capacitor called a “storage capacitor,”
which is connected in parallel to the liquid crystal capacitor,
may be provided for enhancing the voltage storing capacity.

[0093] The shielding electrode 88 is supplied with the
common voltage, and it includes longitudinal portions
extending along the data lines 171 and transverse portions
extending along the gate lines 121 to connect adjacent
longitudinal portions. The longitudinal portions fully cover
the data lines 171, while each of the transverse portions lies
within the boundary of a gate line 121, and the longitudinal
portions include a plurality of protrusions connected to the
second source electrodes 1734 through the contact holes
183.

[0094] The shielding electrode 88 blocks electromagnetic
interference between the data lines 171 and the pixel elec-
trodes 191 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.

[0095] Furthermore, since the pixel electrodes 191 are
required to be spaced apart from the shielding electrodes 88
for preventing a short therebetween, the pixel electrodes 191
become farther from the data lines 171 such that the parasitic
capacitance therebetween is reduced.

[0096] Moreover, since the permittivity of the LC layer 3
is larger than that of the passivation layer 180, the parasitic
capacitance between the data lines 171 and the shielding
electrodes 88 is reduced compared with that between the
data lines 171 and the common electrode 270 without the
shielding electrodes 88.

[0097] In addition, the distance between the pixel elec-
trodes 191 and the shielding electrodes 88 can be uniformly
maintained since they are made at the same layer and thus
the parasitic capacitance therebetween can be made to be
uniform.

[0098] The contact assistants 81 and 82 are connected to
the exposed end portions 129 of the gate lines 121 and the
exposed end portions 179 of the data lines 171 through the
contact holes 181 and 182, respectively. The contact assis-
tants 81 and 82 protect the exposed end portions 129 and 179
and complement the adhesion between the exposed end
portions 129 and 179 and external devices.

[0099] FIG. 5 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention, and FIG. 6 is a sectional view of the
thin film transistor array panel shown in FIG. 5 taken along
the line VI-VL
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[0100] Referring to FIGS. 5 and 6, layered structures of
the panel 100 according to this embodiment are almost the
same as those shown in FIGS. 3 and 4.

[0101] A plurality of gate lines 121 including a plurality of
gate electrodes 124a and 1245 and a plurality of end portions
129 are formed on a substrate 110, and a gate insulating layer
140, a plurality of semiconductor stripes 151 including a
plurality of projections 154a and a plurality of semiconduc-
tor islands 1545, and a plurality of ohmic contact stripes 161
including a plurality of projections 163a, and a plurality of
ohmic contact islands 1635, 1654, and 1655, are sequen-
tially formed thereon. A plurality of data lines 171 including
a plurality of first source electrodes 173a, a plurality of
second source electrodes 1736, and a plurality of first and
second drain electrodes 175¢ and 1756 are formed on the
ohmic contacts 161, 1635, 165a, and 1655, and a passivation
layer 180 is formed thereon. A plurality of contact holes 181,
182, 183, 1854, and 1855 are provided at the passivation
layer 180 and the gate insulating layer 140. A plurality of
pixel electrodes 191, a plurality of shielding electrodes 88,
and a plurality of contact assistants 81 and 82 are formed on
the passivation layer 180.

[0102] Differing from the LCD shown in FIGS. 3 and 4,
the shielding electrodes 88 include a plurality of openings 89
disposed at the longitudinal portions of the shielding elec-
trodes 88 and extended to the data lines 171 in this embodi-
ment.

[0103] In this embodiment, the parasitic capacitance
between the data lines 171 and the shielding electrode 88
may be reduced due to the openings 89 of the shielding
electrodes 88, such that the delay of the signals applied to the
data lines 171 may be reduced.

[0104] FIG. 7 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention, and FIG. 8 is a sectional view of the
thin film transistor array panel shown in FIG. 7 taken along
the line VIII-VIIT'-VIII".

[0105] Referring to FIGS. 7 and 8, layered structures of
the panels 100 according to this embodiment are almost the
same as those shown in FIGS. 3 and 4.

[0106] Aplurality of gate lines 121 including a plurality of
gate electrodes 124a and 1245 and a plurality of end portions
129 are formed on a substrate 110, and a gate insulating layer
140, a plurality of semiconductor stripes 151 including a
plurality of projections 154a and a plurality of semiconduc-
tor 1slands 1545, and a plurality of ohmic contact stripes 161
including a plurality of projections 1634, and a plurality of
ohmic contact islands 1635, 1654, and 1655, are sequen-
tially formed thereon. A plurality of data lines 171 including
a plurality of first source electrodes 173a, a plurality of
second source electrodes 1734, and a plurality of first and
second drain electrodes 175a and 1756 are formed on the
ohmic contacts 161, 1635, 1654, and 1655, and a passivation
layer 180 is formed thereon. A plurality of contact holes 181,
182, 183, 1854, and 185b are provided at the passivation
layer 180 and the gate insulating layer 140. A plurality of
pixel electrodes 191, a plurality of shielding electrodes 88,
and a plurality of contact assistants 81 and 82 are formed on
the passivation layer 180.

[0107] Differing from the LCD shown in FIGS. 3 and 4,
the second source electrodes 1735 overlap the gate lines 121
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and the transverse portions of the shielding electrodes 88,
and the contact holes 183 are disposed under the transverse
portions of the shielding electrodes 88 in this embodiment.
Accordingly, the aperture ratio of the pixel may be maxi-
mized.

[0108] FIG. 9 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention, and FIG. 10 is a sectional view of the
thin film transistor array panel shown in FIG. 9 taken along
the line X-X"-X".

[0109] Referring to FIGS. 9 and 10, layered structures of
the panels 100 according to this embodiment are almost the
same as those shown in FIGS. 7 and 8.

[0110] Aplurality of gate lines 121 including a plurality of
gate electrodes 124a and 1245 and a plurality of end portions
129 are formed on a substrate 110, and a gate insulating layer
140, a plurality of semiconductor stripes 151 including a
plurality of projections 154a and a plurality of semiconduc-
tor islands 1544, and a plurality of ohmic contact stripes 161
including a plurality of projections 163a, and a plurality of
ohmic contact islands 1635, 1654, and 16556, are sequen-
tially formed thereon. A plurality of data lines 171 including
a plurality of first source electrodes 173a, a plurality of
second source electrodes 1735, and a plurality of first and
second drain electrodes 175a and 1754 are formed on the
ohmic contacts 161, 1635, 165a, and 1655, and a passivation
layer 180 is formed thereon. A plurality of contact holes 181,
182, 183, 1854, and 1855 are provided at the passivation
layer 180 and the gate insulating layer 140. A plurality of
pixel electrodes 191, a plurality of shielding electrodes 88,
and a plurality of contact assistants 81 and 82 are formed on
the passivation layer 180.

[0111] Differing from the LCD shown in FIGS. 7 and 8,
the shielding electrodes 88 include a plurality of openings 89
disposed at the longitudinal portions of the shielding elec-
trodes 88 and overlapping the data lines 171 in this embodi-
ment.

[0112] In this embodiment, the parasitic capacitances
between the data lines 171 and the shielding electrode 88
may be also be reduced due to the openings 89 of the
shielding electrodes 88, such that the delay of the signals
applied to the data lines 171 may be reduced.

[0113] FIG. 11 is a layout view of a thin film transistor
array panel for an LCD according to another embodiment of
the present invention, and FIG. 12 is a sectional view of the
thin film transistor array panel shown in FIG. 11 taken along
the line X1I-XII.

[0114] Referring to FIGS. 11 and 12, layered structures of
the panels 100 according to this embodiment are almost the
same as those shown in FIGS. 3 and 4.

[0115] Aplurality of gate lines 121 including a plurality of
gate electrodes 124a and 1245 and a plurality of end portions
129 are formed on a substrate 110, and a gate insulating layer
140, a plurality of semiconductor stripes 151 including a
plurality of projections 154a and a plurality of semiconduc-
tor islands 1545, and a plurality of ohmic contact stripes 161
including a plurality of projections 1634 and a plurality of
ohmic contact islands 1635, 165a, and 1655 are sequentially
formed thereon. A plurality of data lines 171 including a
plurality of first source electrodes 173a, a plurality of second
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source electrodes 1734, and a plurality of first and second
drain electrodes 175a and 1755 are formed on the ohmic
contacts 161, 1635, 165a, and 1655, and a passivation layer
180 is formed thereon. A plurality of contact holes 181, 182,
183, 1854, and 185b are provided at the passivation layer
180 and the gate insulating layer 140. A plurality of pixel
electrodes 191, a plurality of shielding electrodes 88, and a
plurality of contact assistants 81 and 82 are formed on the
passivation layer 180.

[0116] Differing from the LCD shown in FIGS. 3 and 4,
the semiconductor stripes 151 have almost the same planar
shapes as the data lines 171 and the drain electrodes 175a
and 175b as well as the underlying ohmic contacts 161,
165q, and 165b. However, the projections 154a of the
semiconductor stripes 151 and the semiconductor islands
1545 include some exposed portions, which are not covered
with the data lines 171 and the drain electrodes 175a and
1755, such as portions located between the source electrodes
173a and 1735 and the drain electrodes 175a and 1755.

[0117] A manufacturing method of the TFT array panel
according to one embodiment simultaneously forms the data
lines 171, the second source electrodes 1735, the drain
electrodes 175a and 1755, the semiconductors 151 and
154b, and the ohmic contacts 161, 1635, 1654, and 1656
using one photolithography process.

[0118] A photoresist pattern for the photolithography pro-
cess has position-dependent thickness, and in particular, it
has first and second portions with decreased thickness. The
first portions are located on wire areas that will be occupied
by the data lines 171, the second source electrodes 1735, and
the drain electrodes 175a and 1755, and the second portions
are located on channel areas of TFTs Q1 and Q2.

[0119] The position-dependent thickness of the photoresist
can be obtained by 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 pattern, a lattice pattern, or
be a thin film(s) with intermediate transmittance or inter-
mediate 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 resolution of a light exposer used for the
photolithography. Another example is to use reflowable
photoresist. In detail, once a photoresist pattern made of a
reflowable material is formed by using a normal exposure
mask with only transparent areas and opaque areas, it is
subject to a reflow process to flow onto areas without the
photoresist, thereby forming thin portions.

[0120] As aresult, the manufacturing process is simplified
by omitting a photolithography step.

[0121] Many of the above-described features of the LCD
shown in FIGS. 1-10 may be appropriate for the LCD
shown in FIGS. 11 and 12.

[0122] As above-described, the common voltage as a
pre-charging voltage is supplied to all the pixels as the same
voltage by using the shielding electrode for the pre-charge
operation, and accordingly the characteristics of the display
device may be uniform and stable.

[0123] While the present invention has been described in
detail with reference to the preferred embodiments, those
skilled in the art will appreciate that various modifications
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and substitutions can be made thereto without departing
from the spirit and scope of the present invention as set forth
in the appended claims.

What is claimed is:
1. A liquid crystal display comprising:

a plurality of pixels including first and second thin film
transistors and a pixel electrode connected to the first
and second thin film transistors;

a first gate line transmitting a first gate signal and con-
nected to the first thin film transistor;

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

a data line transmitting a data signal and connected to the
first thin film transistor,

wherein the second thin film transistor receives a uniform
voltage and transmits the uniform voltage to the pixel
electrode according to the second gate signal.

2. The liquid crystal display of claim 1, wherein the
second thin film transistor is turned on more quickly than the
first thin film transistor.

3. The liquid crystal display of claim 1, further compris-
ing:

a common electrode facing the pixel electrode; and

a liquid crystal layer formed between the common elec-
trode and the pixel electrode.
4. The liquid crystal display of claim 1, wherein the
uniform voltage is the voltage supplied to the common
electrode.

5. A thin film transistor array panel comprising:
a gate line formed on an insulating substrate;

a data line intersecting the gate line;

a shielding electrode formed on the data line;

a first thin film transistor connected to the gate line and the
data line;

a second thin film transistor connected to the gate line and
the shielding electrode;

a pixel electrode connected to the first and second thin
film transistors; and

a passivation layer formed under the shielding electrode
and the pixel electrode, and over the data line.

6. The thin film transistor array panel of claim 5, wherein
the shielding electrode has an opening extended along the
data line.

7. The thin film transistor array panel of claim 5, wherein
the first thin film transistor includes:

a first gate electrode connected to the gate line;
a first semiconductor overlapping the first gate electrode;

a first source electrode connected to the data line and
overlapping the first semiconductor; and

a first drain electrode overlapping the first semiconductor
and connected to the pixel electrode.
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8. The thin film transistor array panel of claim 7, wherein
the second thin film transistor includes:

a second gate electrode connected to the gate line;

a second semiconductor overlapping the second gate
electrode;

a second source electrode connected to the shielding
electrode and overlapping the second semiconductor;
and

a second drain electrode overlapping the second semicon-
ductor and connected to the pixel electrode.
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9. The thin film transistor array panel of claim 8, wherein
the shielding electrode comprises a protrusion extended to
the second semiconductor, wherein the second source elec-
trode is connected to the protrusion.

10. The thin film transistor array panel of claim 8, wherein
the shielding electrode has a connection connecting the
adjacent shielding electrodes to each other and the shielding
electrode overlaps at least the gate line.

11. The thin film transistor array panel of claim 10,
wherein the second source electrode is disposed on the gate
line and is connected to the connection on the gate line.

* #* * #* #®
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