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(57) ABSTRACT

A TFT liquid crystal display device 1s disclosed, which
includes two substrates and a liquid crystal layer provided 1n
between the substrates, one substrate having a surface pro-
viding with a plurality of data signal lines, a plurality of scan
lines, a plurality of pixel electrodes, and a plurality of func-
tional components having source electrode, gate electrodes
and drain electrodes. Moreover, the projection of one of the
signal electrode and the drain electrode on the gate electrode
having at least one bridging zone and one conducting zone.
The width of the bridging zone 1n the direction 1n parallel to
one side of the gate electrode 1s smaller than the width of the
conducting zone in the direction 1n parallel to the side of the
gate electrode.

17 Claims, 2 Drawing Sheets
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LCD AND METHOD OF IMPROVING THE
BRILLIANCE OF THE SAME

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica- 5
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATION 0

This application is a reissue of application Ser. No.

107262,899 filed Oct. 3, 2002, U.S. Pat. No. 6,777,750.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a TEFT (thin-film
transistor) flat panel display device and its manufacturing
method and, more particularly, to a TFT LCD (liquid crystal
display) that greatly improves the brilliance.

2. Description of Related Art

—

In recent years, TF'T liquid crystal display devices greatly
attract consumer’s attention because their advantages such
as lighter weight and thinner size. Liquid crystal display
devices (LCDs) have been accepted by consumers more and 75
more since the improvement 1in manufacturing process and
prices. However, conventional LCDs still have drawbacks,
for example, poor brilliance. The brilliance of a conventional
LCD results from many factors. It 1s well known that the
phenomenon of shot mura 1s very important. This phenom- 3¢
enon of shot mura happens owing to the inevitable draw-
backs happens in manufacturing process of the conventional
LCDs. The phenomena of shot mura frequently results form
the accuracy error of alignment and exposure. When using
an exposure stepper to expose light on the panel substrate in 35
lithographic process, the alignment error between the expo-
sure stepper and the panel substrate 1n different exposure
steps results 1n a diflerent overlapped area. This error causes
variation of capacitance of pixel functional components in
different exposure areas on the same panel substrate; there- 40
fore different voltages applied to the pixel electrodes as the
electrodes are conducted, and further result in variation of
brilliance.

The phenomenon of shot mura can be understood from
the following description with reference to FIG. 1. As illus- 45
trated 1n FI1G. 1, Areca A 110 and Area B 120 are two adjacent
exposure areas 1n the display panel 100 ready for the appli-
cation of exposure step of lithographic process. When step-
per achieves exposure of former light exposure area (e.g.
Area A 110) and shifts to next light exposure area (e.g. Area 50
A 120), the alignment errors are reduced through the help of
alignment machines and the existence of overlapping com-
ponents around the periphery of former light exposure area
(c.g. Area A 110). However, machine alignment cannot com-
pletely eliminate alignment errors. This alignment error 55
causes a deviation between the pattern of the functional
components (thin film transistors) 200 1n Area A 110 (see
FIG. 2A) and the pattern of the functional components (thin
film transistors) 300 i Areca A 120 (see FIG. 2B). For
example, the overlapped area 360 between the drains 330 60
and gates 320 of all functional components 300 of Area B
are relatively greater than the overlapped area 260 between
the drains 230 and gates 220 of all functional components
200 of Area A due to alignment errors. The deviation can be
estimated through calculating the changes which happened 65
in the overlapped area 440 of the signal electrode 410 above
the gate 420 (see FIG. 3) of the functional components of a
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LCD panel of prior arts and 1n the overlapped area 450 (a
rectangular zone 1n most cases) of a drain electrode 430
above a gate 420 of those. Because the overlapped area
between the drains 230 and the gates 220 1n Area A and the
overlapped area between the drains 330 and the gates 320 1n
Area B are different, a capacitance difference between the
pixel functional components 200 of Area A and the pixel
functional components 200 of Area B produced. When data
signal voltage passed the functional components, the feed
through voltage A obtained from data signal voltage passing
through drains and gates to pixel electrodes of Area A 1s not
equal to the feed through voltage B obtained from data sig-
nal voltage passing through drains and gates to pixel elec-
trodes of Area B. Moreover, since the brilliance 1s dependent
on the feed through voltage, this feed through voltage differ-
ence also results 1n different brilliance between Zone A and
Zone B. This 1s the so-called phenomenon of shot mura,
which lowers the display quality of the TFT LCD.

Therefore, 1t 1s desirable to provide a TFT LCD that elimi-
nates the aforesaid drawbacks.

SUMMARY OF THE INVENTION

It 1s the main object of the present invention to provide a
liguid crystal display device to eliminate alignment error
from the photo-exposure of lithographic process and the
alignment errors of overlapped area between drains and
gates 1 different exposure areas, to prevent the phenomenon
of shot mura and to improve the uniformity of display panel
brilliance.

It 1s another object of the present invention to provide a
method for manufacturing a liqud crystal display device, to
climinate alignment error from the photo-exposure of litho-
graphic process and the alignment errors of overlapped area
between drains and gates 1n diflerent exposure areas, to pre-
vent the phenomenon of shot mura and to improve the uni-
formity of display panel brilliance, to improve the unifor-
mity of display panel brilliance and to increase the yield rate
of the fabrication.

To achieve these and other objects of the present
invention, the liquid crystal display device comprises: a first
substrate; a second substrate having a plurality of data lines,
a plurality of scan lines, a plurality of pixel electrodes, and a
plurality of functional components having drain electrodes,
gate electrodes and signal electrodes; wherein said gate
clectrodes, said signal electrodes and said drain electrodes
don’t directly connect each other, a projection of one of each
signal electrode or each drain electrode on a surface of a
neighboring gate electrode having has at least one conduct-
ing zone, and said bridging zone 1s adapted for connecting
said conducting zone; and a liquid crystal layer sandwiched
and sealed between said first substrate and said second sub-
strate; wherein said signal electrodes connect to said data
lines, said gate electrodes connect to said scan lines, said
drain electrodes connect to said pixel electrodes, said signal
clectrodes, said bridging zone has an equal width in the
direction parallel to one peripheral side of said gate
clectrode, and the width of said bridging zone 1n the direc-
tion parallel to one peripheral side of said gate electrode 1s
smaller than the width of said conducting zone 1n the direc-
tion parallel to said peripheral side of said gate electrode.

The method of improving the brilliance of a liquid crystal
display device in accordance with the present invention
comprises following steps: (a) providing a first substrate; a
second substrate having a plurality of data lines, a plurality
of scan lines, a plurality of pixel electrodes, and a plurality
of functional components having drain electrodes, gate elec-
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trodes and source electrodes; wherein said gate electrodes,
said signal electrodes and said drain electrodes don’t directly
connect each other, the projection of one of each signal elec-
trode or each drain electrode on the surface of neighboring
gate electrode having at least one conducting zone and one
bridging zone for connecting said conducting zone and other
part of said signal electrode and said drain electrode; and a
liquid crystal layer; wherein said source electrodes connect
to said data lines, said gate electrodes connect to said scan
lines, and said drain electrodes connect to said pixel elec-
trodes; said source electrodes, said bridging zone has an
equal width 1n the direction parallel to one peripheral side of
said gate electrode, and the width of said bridging zone 1n
the direction parallel to one peripheral side of said gate elec-
trode 1s smaller than the width of said conducting zone 1n the
same direction parallel to said peripheral side of said gate
clectrode; and (b) sandwiching and sealing said liquid crys-
tal layer between said first substrate and said second sub-
strate.

Other objects, advantages, and novel features of the mven-
tion will become more apparent from the following detailed
description when taken 1n conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic drawing showing different areas on
the display panel substrate properly exposed by the exposure
stepper for lithographic process.

FI1G. 2 1s a schematic drawing showing an error on a panel
substrate produced by exposure stepper 1 a conventional
lithographic process.

FI1G. 3 1s a schematic drawing showing the arrangement of
a functional component 1n a display panel according to the
prior art.

FIG. 4 1s a schematic drawing showing the arrangement of
a functional component 1n a LCD according to the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The functional components on the substrate of the LCD
are so arranged that the width of the bridging zone in the
direction parallel to the gate electrode peripheral side 1is
smaller than the width of the conducting zone in the same
direction parallel to the gate electrode peripheral side.
Preferably, the width of the bridging zone in the direction
parallel to the gate electrode peripheral side 1s about within
the range between the width of the conducting zone in the
same direction parallel to the gate electrode peripheral side
and V4 of the width of the conducting zone in the same
direction 1n parallel to the gate electrode peripheral side. The
shape of the projection of the bridging zone and the conduct-
ing zone on the gate surface i1s not limited. Preferably, the
bridging zone and the conducting zone are integrated into
“T” shape, “L” shape, “Z” shape, or “II” shape. Preferably,
the LCD of the present invention comprises an orientation
layer coated between the substrate and the liqud crystal
layer. Selectively, the LCD of the present invention can fur-
ther comprise a backlight module adapted to provide the
LCD with the necessary illumination.

For easy understanding of the technical content of the
present invention, the present invention 1s outlined hereinat-
ter by way of an example.
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Retferring to FIG. 4, the LCD comprises a pair of sub-
strates. The lower substrate has a plurality of data (1mage)
signal lines arranged 1n a longitudinal direction and a plural-
ity of scan lines arranged in a transverse direction and
respectively intersected with the data (1image) signal lines. At
least one functional component (thin film transistor) and one
pixel electrode are provided around the intersected points
between one data (1mage) signal line and multiple scan lines.
Each functional component (thin {ilm transistor) comprises a
source 510 adapted for connecting to one data (1mage) signal
line, a gate 520 adapted for connecting to one scan line, and
a drain 530 adapted for connecting to one pixel electrode.
The overlapped area 550 of the gate 520 and the drain 530
(the vertical projection of the drain 5330 on the gate 520) 1s
not a rectangular zone (see FI1G. 3) but the area comprising a
conducting zone 562 and a bridging zone 564. The conduct-
ing zone 562 and the bridging zone 564 are integrated 1into a
T-shaped area. The width of the conducting zone 562 is
greater than the width of the bridging zone 564. According
to the present embodiment, the width of the bridging zone
564 1s about one half of the width of the conducting zone
562. Thus, the LCD greatly reduces picture quality interfer-
ence due to the effect of 1naccurate alignment during expo-
sure. When an alignment error of the exposure equipment
occurred between two exposure zones, the overlapped area
error between the drain 330 and the gate 520 (1.e., Ayxl,
wherein Ay=the error in the direction of vertical gate side
between two exposure zones, and I=the width of the bridg-
ing zone in the direction of the vertical gate side) will be
smaller than the overlapped area error between the drain 430
and the gate 420 of the functional component of each pixel
of the panel of a conventional LCD caused by an 1naccurate
alignment of the exposure equipment between two exposure
zones (1.e., AyxL, Ay=the error in the direction of vertical

gate side between two exposure zones, L=the width of the
drain 430 in the direction of the vertical gate 420 side,
wherein L=21). Due to equal width design of the bridging
zone 364, 1.e., because the width 1n parallel to one side of the
gate 520 electrode 1s maintained at I, the overlapped area
error between the drain 530 and the gate 520 1s maintained at
AyxI, smaller than the overlapped area error occurred
according to the prior art design. Therefore, the mvention
greatly reduces the error due to maccurate alignment of the
exposure equipment between two exposure zones. Subject to
the formula of pixel electrode feed through voltage:

Ced
Cegd +Cs +Clc

AVp = AV Gate

it 1s known (AVp 1s voltage variation at pixel, AV __ 1s
voltage vanation at the gate, Cgd 1s the capacitance value
between the drain and the gate) that when Cgd reduced, AV
1s reduced too. The value of Cgd 1s subject to the overlapped
area between the gate and the drain. Because the present
invention reduces the overlapped area error between the
drain and the gate due to an inaccurate alignment of the
exposure equipment between two exposure zones, the LCD
reduces Cgd and AVp (fee through voltage), 1.e., the LCD
reduces the error 1n brilliance due to the effect of AVp (fee
through voltage). In general, the invention improves the uni-
formity of the brilliance of the display panel, reduces the
phenomenon of shot mura, and increases the yield rate of
LCD fabrication.

Although the present invention has been explained 1n rela-
tion to 1ts preferred embodiments, it 1s to be understood that
many other possible modifications and variations can be
made without departing from the spirit and scope of the
invention as hereinafter claimed.
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What 1s claimed 1s:

1. A liqud crystal display device comprising:

a first substrate;

a second substrate having a plurality of data lines, a plu-
rality of scan lines, a plurality of pixel electrodes, and a 5
plurality of functional components having drain
clectrodes, gate electrodes and source electrodes,
wherein each source electrode and each drain electrode
are disposed over one of said gate electrodes, and said
source electrodes connect to the plurality of data lines, |,
said gate electrodes connect to the plurality of scan
lines and said drain electrodes connect to the plurality
of pixel electrodes; and

a liguid crystal layver sandwiched and sealed between said
fivst substrate and said second substrate,

whevrein one of each source electrode and each drain elec-
trode has at least one conducting zone and one bridg-
ing zone for connecting said conducting zone and other
part theveof, and said bridging zone has an equal width
in a direction parallel to one peripheral side of said
gate electrodes, and the equal width of said bridging
zone in the direction parallel to one peripheral side of
said gate electrodes is smaller than a width of said
conducting zone in the same direction parallel to said
peripheral side of said gate electrodes];

wherein said gate electrodes, said signal electrodes and 22
said drain electrodes don’t directly connect each other,
the projection of one of each signal electrode or each
drain electrode on the surface of neighboring gate elec-
trode having at least one conducting zone and one
bridging zone for connecting said conducting zone and 30
other part of said signal electrode and said drain elec-
trode; and

a liquid crystal layer sandwiched and sealed between said

first substrate and said second substrate;

wherein said source electrodes connect to said data lines, 35

said gate electrodes connect to said scan lines, and said
drain electrodes connect to said pixel electrodes; said
source electrodes, said bridging zone has an equal
width 1n the direction parallel to one peripheral side of
said gate electrode, and the width of said bridging zone 40
in the direction parallel to one peripheral side of said
gate electrode 1s smaller than the width of said conduct-
ing zone in the same direction parallel to said periph-
eral side of said gate electrode].

2. The liquid crystal display device as claimed 1n claim 1, 45
wherein the equal width of said bridging zone parallel to
said peripheral side of said gate [electrode] electrodes is
greater than one fourth of the width of said conducting zone
in the direction parallel to said peripheral side of said gate
[electrode] e/ectrodes but smaller than the width of said con- 50
ducting zone 1n the same direction parallel to said peripheral
side of said gate [electrode] electrodes.

3. The liquid crystal display device as claimed 1n claim 1,
wherein the equal width of said bridging zone 1n the direc-
tion parallel to one peripheral side of said gate [electrode] 55
electrodes 1s equal to one half of the width of said conduct-
ing zone 1n the same direction parallel to said peripheral side
of said gate [electrode] electrodes.

4. The liquid crystal display device as claimed 1n claim 1,
wherein said bridging zone and said conducting zone are 60
integrated into a T-shaped zone.

5. The liquid crystal display device as claimed 1n claim 1,
wherein said bridging zone and said conducting zone are
integrated into a L-shaped zone.

6. The liquid crystal display device as claimed 1n claim 1, 65
wherein said bridging zone and said conducting zone are
integrated into a Z-shaped zone.
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7. The liquid crystal display device as claimed 1n claim 1,
wherein said bridging zone and said conducting zone are
integrated 1nto an II-shaped zone.

8. The liquid crystal display device as claimed 1n claim 1,
further comprising an orientation layer coated between said
substrate and said liquid crystal layer.

9. The liquid crystal display device as claimed in claim 1,
turther comprising a backlight module adapted for providing
a light source for illumination.

10. A pixel, comprising:
a data line and a scan line;

a functional component having a drain electrode, a gate
electrode and a source electrode, wherein said source
electrode is electrically connected to said data line and
said gate electrode is electrically to said scan line; and

a pixel electrode is electrically connected to said drain
electrode,

wherein one of said source electrode and said dvain elec-
trode has at least one conducting zone and one bridg-
ing zone for connecting said conducting zone and other
part therveof, and a width of said bridging zone is
smaller than a width of said conducting zone,

wherein said bridging zone has an equal width in a direc-
tion parallel to one peripheral side of said gate
electrode, and the equal width of said bridging zone in
the direction parallel to one peripheral side of said gate
electrode is smaller than the width of said conducting
zone in the same divection parallel to said peripheral
side of said gate electrode.

11. The pixel as claimed in claim 10, whervein the equal
width of said bridging zone parallel to said peripheral side
of said gate electrode is greater than one fourth of the width
of said conducting zone in the direction parallel to said
peripheral side of said gate electrode but smaller than the
width of said conducting zone in the same direction parallel
to said peripheral side of said gate electrode.

12. The pixel as claimed in claim 10, wherein the equal
width of said bridging zone in the dirvection parallel to one
peripheral side of said gate electrode is equal to one half of
the width of said conducting zone in the same direction par-
allel to said peripheral side of said gate electrode.

13. The pixel as claimed in claim 10, wherein said bridg-
ing zone and said conducting zone are integrated into a
T-shaped zone, a L-shaped zone, a Z-shaped zone or an
II-shaped zone.

14. A functional component, comprising:

a gate electrode, a drain electrode and a source electrode,
wherein said drain electrode and said source electrode
are disposed over said gate electrode,

wherein one of said source electrode and said dvain elec-
trode has at least one conducting zone and one bridg-
ing zone for connecting said conducting zone and other
part therveof, and a width of said bridging zone is
smaller than a width of said conducting zone,

wherein said bridging zone has an equal width in a direc-
tion parallel to one peripheral side of said gate
electrode, and the equal width of said bridging zone in
the direction parallel to one peripheral side of said gate
electrode is smaller than the width of said conducting
zone in the same divection parallel to said peripheral
side of said gate electrode.

15. The functional component as claimed in claim 14,
wherein the equal width of said bridging zone parallel to
said peripheral side of said gate electrode is greater than
one fourth of the width of said conducting zone in the divec-
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tion parallel to said peripheral side of said gate electrode same dirvection parallel to said peripheral side of said gate

but smaller than the width of said conducting zone in the electrode.

same divection parallel to said pervipheral side of said gate 17. The functional component as claimed in claim 14,

electrode. wherein said bridging zone and said conducting zone are
16. The functional component as claimed in claim 14, 5 integrated into a T-shaped zone, a L-shaped zone, a

wherein the equal width of said bridging zone in the divec- Z-shaped zone or an ll-shaped zone.

tion parallel to one peripheral side of said gate electrode is
equal to one half of the width of said conducting zone in the %k k%
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