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(57) ABSTRACT

The present invention provides a manufacturing method of
transparent electrode and mask thereof. The method includes:
forming a film on a glass substrate, and coating photo-resist
on film; irradiating photo-resist through mask, wherein the
mask at corresponding active area of liquid crystal panel
forming, from outer area to inner area, at least a first area and
a second area, gap of pattern corresponding to transparent
electrode in first area being first gap, gap of pattern in second
area being second gap, first gap being greater than corre-
sponding default gap, difference between first gap and corre-
sponding default gap being greater than difference between
second gap and corresponding default gap: and performing
photolithography and etching processes on substrate after
exposure to form transparent electrodes on substrate. As such,
the present invention can reduce gap errors of formed trans-
parent electrodes in entire active area to improve display
effect.
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form a thin film on a glass substrate, and coating a layer of photo-resist on the thin film.

irradiate the photo-resist through mask, wherein the mask at corresponding active area of liquid crystal panel
forming, from outer area towards inner area, at least a first area and a second area, gap of pattern
corresponding to transparent electrode in the first area being a first gap, gap of pattern corresponding to
transparent electrode in the second area being a second gap, first gap being greater than a corresponding
default gap, difference between the first gap and the corresponding default gap being greater than difference
between the second gap and the corresponding default gap.

perform photolithography process and etching process on glass substrate after exposure to
form transparent electrodes on the glass substrate.
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MANUFACTURING METHOD OF
TRANSPARENT ELECTRODE AND MASK
THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of liquid
crystal displaying techniques, and in particular to a manufac-
turing method of transparent electrode and mask thereof.
[0003] 2. The Related Arts

[0004] The current technique for manufacturing transpar-
ent electrode of substrate of liquid crystal display device is to
from film on a glass substrate and then to coat a layer of
photo-resist on the thin film. Then, irradiation is performed on
the photo-resist through mask. Because the shielding of
mask, the pattern corresponding to the pattern will not be
exposed. In the later development process, the exposed
photo-resist will be washed away by the photolithography
solution, During the etching process, the thin film protected
by the photo-resist will remain to form transparent electrode.
[0005] However, referring to FIG. 1, in the substrate, the
transparent electrodes are mainly distributed in active area
(AA)110. Therefore, the thin film required to remain in active
area 110 is more than thin film required to remain in non-
active area 120. Hence, during photolithography process.
non-active area 120 consumes more photolithography solu-
tion than active area 110 so that the photolithography solution
in non-active area 120 has a lower density than the photoli-
thography solution in active area 110. In addition, after dif-
fusion (shown as arrows in FIG. 1 indicating diffusing to
lower density), the photolithography solution in border area
of active area 110 bordering non-active area 120 has a lower
density than the photolithography solution in central area of
active area 110 away from non-active area 120, which leads to
the gap of photo-resist pattern in border area smaller than gap
of photo-resist in central area. A similar situation occurs in
etching process, which leads to gaps of transparent electrodes
in border area of active area 110 differ from gaps of transpar-
ent electrodes in central area of active area 110, and affects the
display effect.

SUMMARY OF THE INVENTION

[0006] The technical issue to be addressed by the present
invention is to provide a manufacturing method of transparent
electrode and mask thereof, able to reduce gap errors of
formed transparent electrodes in the entire active area so as to
improve display effect.

[0007] The present invention provides a manufacturing
method of transparent electrode, which comprises the steps
of: using vacuum deposition, sputtering, molecular beam
vapor deposition, or chemical vapor deposition to form a thin
film on a glass substrate, and coating a layer of photo-resist on
the thin film; irradiating the photo-resist through mask,
wherein the mask at corresponding active area of liquid crys-
tal panel forming, from outer area towards inner area, a first
area, a second area and a third area, gap of pattern correspond-
ing to transparent electrode in the first area being a first gap,
gap of pattern corresponding to transparent electrode in the
second area being a second gap, first gap being greater than a
corresponding default gap, difference between the first gap
and the corresponding default gap being greater than differ-
ence between the second gap and the corresponding default
gap, the third area being disposed between the first area and
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the second area and gap of pattern corresponding to transpar-
ent electrode in the third area being the first gap or the second
gap, ratio of the first gap decreasing gradually from outer area
to inner area and ratio of the second gap increasing gradually
from outer area to inner area; and performing photolithogra-
phy process and etching process on glass substrate after expo-
sure to form transparent electrodes on the glass substrate.
[0008] The present invention provides a manufacturing
method of transparent electrode, which comprises the steps
of: forming a thin film on a glass substrate, and coating a layer
of photo-resist on the thin film; irradiating the photo-resist
through mask, wherein the mask at corresponding active area
ofliquid crystal panel forming, from outer area towards inner
area, at least a first area and a second area, gap of pattern
corresponding to transparent electrode in the first area being
a first gap, gap of pattern corresponding to transparent elec-
trode in the second area being a second gap, first gap being
greater than a corresponding default gap, difference between
the first gap and the corresponding default gap being greater
than difference between the second gap and the correspond-
ing default gap; and performing photolithography process
and etching process on glass substrate after exposure to form
transparent electrodes on the glass substrate.

[0009] According to a preferred embodiment of the present
invention, the mask at corresponding active area of liquid
crystal panel forms, from outer area towards inner area, a first
area, a second area and a third area, the third area is disposed
between the first area and the second area and gap of pattern
corresponding to transparent electrode in the third area is the
first gap or the second gap; ratio of the first gap decreases
gradually from outer area to inner area and ratio of the second
gap increases gradually from outer area to inner area.

[0010] According to a preferred embodiment of the present
invention, the first area, the second area and the third area are
rectangular with same ratio of width and length.

[0011] According to a preferred embodiment of the present
invention, the mask at corresponding active area of liquid
crystal panel forms, from outer area towards inner area, a first
area, a second area and a third area, the third area is disposed
between the first area and the second area and gap of pattern
corresponding to transparent electrode in the third area
decreases gradually from outer area to inner area.

[0012] The present invention provides a mask, the mask at
corresponding active area of liquid crystal panel forming,
from outer area towards inner area, at least a first area and a
second area, gap of pattern corresponding to transparent elec-
trode in the first area being a first gap, gap of pattern corre-
sponding to transparent electrode in the second area being a
second gap, first gap being greater than a corresponding
default gap, and difference between the first gap and the
corresponding default gap being greater than difference
between the second gap and the corresponding default gap.
[0013] According to a preferred embodiment of the present
invention, the mask at corresponding active area of liquid
crystal panel forms, from outer area towards inner area, a first
area, a second area and a third area, the third area is disposed
between the first area and the second area and gap of pattern
corresponding to transparent electrode in the third area is the
first gap or the second gap; ratio of the first gap decreases
gradually from outer area to inner area and ratio of the second
gap increases gradually from outer area to inner area.

[0014] According to a preferred embodiment of the present
invention, the mask at corresponding active area of liquid
crystal panel forms, from outer area towards inner area, a first
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area, a second area and a third area, the third area is disposed
between the first area and the second area and gap of pattern
corresponding to transparent electrode in the third area
decreases gradually from outer area to inner area.

[0015] The efficacy of the present invention is that to be
distinguished from the state of the art. The present invention
uses the mask to dispose a first area near the non-active area
and a second area far away from the non-active area. The gap
of'pattern in the first area is larger than the gap of pattern in the
second area, The density of photolithography solution and the
density of etching solution in the first area are lower; then, the
default gap of the area is disposed to be larger. The density of
photolithography solution and the density of etching solution
in the first area are higher; then, the default gap of the area is
disposed to be smaller. As such, the gap difference resulted
from density difference is compensated so as to reduce gap
errors of formed transparent electrodes in the entire active
area so as to improve display effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the embodi-
ments will be given as follows. Apparently, the drawings
described below show only example embodiments of the
present invention and for those having ordinary skills in the
art, other drawings may be easily obtained from these draw-
ings without paying any creative effort. In the drawings:
[0017] FIG. 1 is a schematic view showing density diffu-
sion of a known manufacturing method of transparent elec-
trode;

[0018] FIG.2 is a flowchart of an embodiment of the manu-
facturing method of transparent electrode according to the
present invention;

[0019] FIG. 3 is a schematic view showing the structure of
mask in an embodiment of the manufacturing method of
transparent electrode according to the present invention;
[0020] FIG. 4 is a schematic view showing the structure of
mask in another embodiment of the manufacturing method of
transparent electrode according to the present invention; and
[0021] FIG. 5 is a schematic view showing the structure of
mask in yet another embodiment of the manufacturing
method of transparent electrode according to the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0022] The following description refers to drawings and
embodiments of the present invention.

[0023] Referring to FIG. 2, FIG. 2 is a flowchart of an
embodiment of the manufacturing method of transparent
electrode according to the present invention. The manufac-
turing method of transparent electrode comprises the steps of:
[0024] Step 201: forming a thin film on a glass substrate,
and coating a layer of photo-resist on the thin film.

[0025] A thin film is by vacuum deposition, sputtering,
molecular beam vapor deposition, or chemical vapor deposi-
tion on a glass substrate, and a layer of photo-resist is coated
by photo-resist coating machine on the thin film.

[0026] Step 202: irradiating the photo-resist through mask.
[0027] The photo-resist coated glass substrate is trans-
ported to photolithography device, the photolithography light
source irradiates on the photo-resist through the mask. Also
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refer to FIG. 3. The mask at corresponding active area 300 of
liquid crystal panel forms, from outer area towards inner area,
at least a first area 310 and a second area 320. Gap of pattern
corresponding to transparent electrode in the first area 310 is
defined as a first gap 312, and gap of pattern corresponding to
transparent electrode in the second area 320 is defined as a
second gap 322. First gap 312 is greater than a corresponding
default gap, difference between the first gap 312 and the
corresponding default gap being greater than difference
between the second gap 322 and the corresponding default
gap.

[0028] The default gap is the expected gap between the thin
films after photolithography etching. In idealistic situation,
the gap between the thin films after photolithography etching
should be the same as the expected gap.

[0029] Step 203: performing photolithography process and
etching process on glass substrate after exposure to form
transparent electrodes on the glass substrate.

[0030] After exposure, the glass substrate is placed in pho-
tolithography solution for photolithography to remove unex-
posed photo-resist. Then, the post-photolithography glass
substrate is retrieved, washed and transported to etching
device. Etching solution is added to etch away the part not
coated with photo-resist. Finally, the photo-resist is removed
to form the substrate.

[0031] The efficacy of the present invention is that to be
distinguished from the state of the art. The present invention
uses the mask to dispose a first area near the non-active area
and a second area far away from the non-active area. The gap
of'pattern in the first area is larger than the gap of patternin the
second area. The density of photolithography solution and the
density of etching solution in the first area are lower; then, the
default gap of the area is disposed to be larger. The density of
photolithography solution and the density of etching solution
in the first area are higher; then, the default gap of the area is
disposed to be smaller. As such, the gap difference resulted
from density difference is compensated so as to reduce gap
errors of formed transparent electrodes in the entire active
area so as to improve display effect.

[0032] Referring to FIG. 4, FIG. 4 is a schematic view
showing the structure of mask in another embodiment of the
manufacturing method of transparent electrode according to
the present invention. The instant embodiment of manufac-
turing method of transparent electrode is similar to the pre-
vious embodiment, except that the mask at corresponding
active area of liquid crystal panel forms, from outer area
towards inner area, a first area 310, a second area 320 and a
third area 330. The third area 330 is disposed between the first
area 310 and the second area 320 and gap of pattern corre-
sponding to transparent electrode in the third area 330 is the
first gap 312 or the second gap 322. Also, ratio of the first gap
312 decreases gradually from outer area to inner area and
ratio of the second gap 322 increases gradually from outer
area to inner area.

[0033] Specifically, first area 310, second area 320 and
third area 330 use the pixel size as unit to divide into rectan-
gular areas with the same ratio of width and length. The gap
of pattern in the unit of the first area 310 is defined as the first
gap 312. The gap of pattern in the unit of the second area 320
is defined as the second gap 322. In the third area 330, the area
close to first area 310 is disposed with unit of first gap 312 is
close to 100%, and the area close to second area 320 is
disposed with unit of second gap 322 is close to 100%.
Between the two areas, from the outer area to the inner area,
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the number of units of first gap 312 decreases gradually and
the number of units of second gap 322 increases gradually.

[0034] By setting gap of pattern corresponding to transpar-
ent electrode in the third area 330 as the first gap 312 or the
second gap 322, and from the outer area to the inner area,
gradually decreasing the number of units of first gap 312 and
gradually increasing the number of units of second gap 322
increases gradually, the gap error between transparent elec-
trodes in the entire active area after formation is reduced and
extra manufacturing specification is avoided to reduce the
difficulty of mask processing and improve mask processing
precision.

[0035] Referring to FIG. 5, FIG. 5 is a schematic view
showing the structure of mask in yet another embodiment of
the manufacturing method of transparent electrode according
to the present invention. The instant embodiment of manu-
facturing method of transparent electrode is similar to the
previous embodiment, except that the gap of pattern corre-
sponding to transparent electrode in the third area 530
decreases gradually from outer area to inner area. Specifi-
cally, the gap of pattern can be gap 1, gap 2, gap 3, gap 4, . ..
, and o on, where gap 1>gap 2>gap 3>gap 4> .. . and so on.

[0036] The present invention further provides a manufac-
turing equipment for transparent electrode, which comprises
a photolithography light source and mask. The photolithog-
raphy light source generates photolithography light to the
mask, wherein the mask is as described in. FIG. 3 and FIG. 4,
and the details will not repeated here.

[0037] Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent struc-
ture or equivalent process made according to the disclosure
and drawings of the present invention, or any application
thereof, directly or indirectly, to other related fields of tech-
nique, is considered encompassed in the scope of protection
defined by the clams of the present invention.

What is claimed is:

1. A manufacturing method of transparent electrode, which
comprises the steps of:

using vacuum deposition, sputtering, molecular beam
vapor deposition, or chemical vapor deposition to form a
thin film on a glass substrate, and coating a layer of
photo-resist on the thin film;

irradiating the photo-resist through mask, wherein the
mask at corresponding active area of liquid crystal panel
forming, from outer area towards inner area, a first area,
a second area and a third area, gap of pattern correspond-
ing to transparent electrode in the first area being a first
gap, gap of pattern corresponding to transparent elec-
trode in the second area being a second gap, first gap
being greater than a corresponding default gap, differ-
ence between the first gap and the corresponding default
gap being greater than difference between the second
gap and the corresponding default gap, the third area
being disposed between the first area and the second area
and gap of pattern corresponding to transparent elec-
trode in the third area being the first gap or the second
gap, ratio of the first gap decreasing gradually from outer
area to inner area and ratio of the second gap increasing
gradually from outer area to inner area; and
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performing photolithography process and etching process
on glass substrate after exposure to form transparent
electrodes on the glass substrate.

2. A manufacturing method of transparent electrode, which
comprises the steps of:

forming a thin film on a glass substrate, and coating a layer

of photo-resist on the thin film;

irradiating the photo-resist through mask, wherein the

mask at corresponding active area of liquid crystal panel
forming, from outer area towards inner area, at least a
firstarea and a second area, gap of pattern corresponding
to transparent electrode in the first area being a first gap,
gap of pattern corresponding to transparent electrode in
the second area being a second gap, first gap being
greater than a corresponding default gap, difference
between the first gap and the corresponding default gap
being greater than difference between the second gap
and the corresponding default gap; and

performing photolithography process and etching process

on glass substrate after exposure to form transparent
electrodes on the glass substrate.

3. The manufacturing method as claimed in claim 2, char-
acterized in that the mask at corresponding active area of
liquid crystal panel forms, from outer area towards inner area,
a first area, a second area and a third area, the third area is
disposed between the first area and the second area and gap of
pattern corresponding to transparent electrode in the third
area is the first gap or the second gap; ratio of the first gap
decreases gradually from outer area to inner area and ratio of
the second gap increases gradually from outer area to inner
area.

4. The manufacturing method as claimed in claim 3, char-
acterized in that the first area, the second area and the third
area are rectangular with same ratio of width and length.

5. The manufacturing method as claimed in claim 2, char-
acterized in that the mask at corresponding active area of
liquid crystal panel forms, from outer area towards inner area,
a first area, a second area and a third area, the third area is
disposed between the first area and the second area and gap of
pattern corresponding to transparent electrode in the third
area decreases gradually from outer area to inner area.

6. A mask, wherein the mask at corresponding active area
ofliquid crystal panel forming, from outer area towards inner
area. at least a first area and a second area, gap of pattern
corresponding to transparent electrode in the first area being
a first gap, gap of pattern corresponding to transparent elec-
trode in the second area being a second gap, first gap being
greater than a corresponding default gap, and difference
between the first gap and the corresponding default gap being
greater than difference between the second gap and the cor-
responding default gap.

7. The mask as claimed in claim 6, characterized in that the
mask at corresponding active area of liquid crystal panel
forms, from outer area towards inner area, a first area, a
second area and a third area, the third area is disposed
between the first area and the second area and gap of pattern
corresponding to transparent electrode in the third area is the
first gap or the second gap; ratio of the first gap decreases
gradually from outer area to inner area and ratio of the second
gap increases gradually from outer area to inner area.

8. The mask as claimed in claim 6, characterized in that the
mask at corresponding active area of liquid crystal panel
forms, from outer area towards inner area, a first area, a
second area and a third area, the third area Is disposed
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between the first area and the second area and gap of pattern
corresponding to transparent electrode in the third area
decreases gradually from outer area to inner area.
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