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LIQUID CRYSTAL PANEL USING THIN FILM
TRANSISTOR AND MANUFACTURING
METHODS OF THE SAME

This application claims priority to PCT Application No.
PCT/KR2005/001169 entitled “Liquid Crystal Panel Using
Thin Film Transistor and Manufacturing Method of the Same,
“which was filed on Apr. 22, 2005 and published as WO
2005/114315, which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

The present invention relates to a liquid crystal display
using a high-temperature poly silicon thin film transistor
(TFT-LCD) used for a projection display device and a manu-
facturing method thereof, and more specifically to an LCD
panel using a thin film transistor and a manufacturing method
thereof for improving an opening ratio of a screen by mini-
mizing an impermeable area of light, which is occupied by a
storage capacitor.

BACKGROUND ART

Generally, while images are displayed on each pixel of an
LCD panel using a thin film transistor for displaying with
three primary colors such as R (red), G (green), and B (blue)
colors, light leakage may occur among the pixels, influencing
other pixels. As a result, sharpness may deteriorate. To solve
the above problem, black matrices which cut off the light
leakage while cutting off light to increase pixel sharpness are
disposed among the pixels, thereby increasing sharpness of a
screen. Besides, when light is incoming to a channel part of
the thin film transistor, the channel part of the thin film tran-
sistor creates an optical current, causing a leakage current.
The leakage current can be suppressed by locating black
matrices in upper and lower parts of the thin film transistor.

However, if black matrix areas get wider, brightness may
deteriorate even though screen sharpness increases. An open-
ing ratio refers to a ratio occupied by a part for transmitting
light on the entire screen of the liquid crystal display using the
thin film transistor, and the opening ratio is an important
factor when determining performance of the LCD panel. As a
certain area gets increased, the opening ratio gets reduced.

FIG. 1 is a sectional view of a lower substrate of an LCD
panel using a poly silicon thin film transistor by prior art.
Referring to FIG. 1, the lower substrate of the LCD panel
using the thin film transistor forms black matrices (2) by
depositing and patterning an opaque film on a transparent
substrate (1), deposits a first interlayer insulting film (3) on
the transparent substrate (1) and the black matrices (2), and
forms an active layer (4) consisting of a semiconductor film
by depositing and patterning the semiconductor film on the
insulating film (3). In addition, a gate insulating film (5) is
deposited on the active layer (4). Contact holes contacted with
the black matrices (2) are formed by opening the first inter-
layer insulating film (3) and the gate insulating film (5), and a
first connection electrode (18) is formed by injecting a con-
ductive material into the contact holes and patterning them.
Also, a gate electrode (6) and a capacitor upper electrode (6')
are formed by depositing and patterning the conductive mate-
rial on the gate insulating film (5). At this time, the first
connection electrode (18), the gate electrode (6), and the
capacitor upper electrode (6') are made of the same material.
Then, impurities are injected into the active layer (4) through
an ion injection process after forming the gate electrode (6),
and the active layer (4) is activated.
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A second interlayer insulating film (7) is deposited on the
first connection electrode (18), the gate electrode (6), the
capacitorupper electrode (6'), and the gate insulating film (5).
The capacitor upper electrode (6'), the gate insulating film,
and the active layer configure a storage capacitor for main-
taining data transmitted to a liquid crystal cell for a certain
time.

Contact holes connected to the first connection electrode
(18) and the capacitor upper electrode (6'), respectively, are
comprised by opening a predetermined area of the second
interlayer insulating film (7). Contact holes contacted with
the active layer are formed by opening predetermined areas of
the second interlayer insulating film and the gate insulating
film at an interval of the gate electrode. By filling the formed
contact holes with a metal material, a first common electrode
(19) connected with the first connection electrode (18), a
source electrode (8) contacted with a source area of the active
layer, a drain electrode (8') contacted with a drain area of the
active layer, and a second common electrode (14) contacted
with the capacitor upper electrode (6") are formed, respec-
tively.

A third interlayer insulating film (9) for covering the first
common electrode (19), the source electrode (8), the drain
electrode (8'), the second connection electrode (14), and the
second interlayer insulating film (7) is deposited and pla-
narized. Contact holes connected with the drain electrode (8')
and the second common electrode (14), respectively, are
formed by opening a predetermined area of the planarized
third interlayer insulating film (9). while forming a second
connection electrode (10) connected with the drain electrode
(8") by filling the contact holes with a conductive metal and an
upper black matrix (12) filled with a light cutoff material
while being patterned.

Next, contact holes contacted with the second connection
electrode (10) are formed after depositing and planarizing a
fourth interlayer insulating film on the upper black matrix
(12), the second connection electrode (10), and the third
interlayer insulating film (9). Finally, a pixel electrode (14)is
formed by depositing and patterning a transparent conductive
film such as ITO to complete the manufacturing process.

However, even though the LCD panel using the poly sili-
con thin film transistor configured like above has many strong
points, there still exist several problems to be solved. For
instance, in a prior LCD element using a poly silicon thin film
transistor, a big size of storage capacitor should be made to
improve a capacity of the storage capacitor. In this case, the
storage capacity has a problem of deteriorating an opening
ratio of a screen by cutting off light of a backlight as well as
black matrices, resulting in a deterioration of the opening
ratio.

Particularly, since a recent LCD element using a poly sili-
con thin film transistor has a gradually reduced pixel size to
realize miniaturization and high resolution, the size of the
storage capacitor may exert a severe affect upon an opening
ratio of the LCD element.

DISCLOSURE OF INVENTION

Technical Problem

It is therefore an object of the present invention to provide
a liquid crystal panel using a thin film transistor and a manu-
facturing method thereof for forming a storage capacitor
lower electrode under black matrices which increase sharp-
ness by cutting off a reflected light, and for realizing a contact
structure of electrically connecting the storage capacitor
lower electrode with a drain electrode without loss of an
active layer.
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It is another object of the present invention to provide a
liquid crystal panel using a thin film transistor and a manu-
facturing method thereof for forming a storage capacitor
lower electrode under black matrices which increase sharp-
ness by cutting off a reflected light, and for comprising a
capacitor having a high breakthrough voltage by removing a
step difference of a storage capacitor upper electrode.

Technical Solution

To achieve the above object, in an LCD panel for transmit-
ting or cutting off light through a change of a liquid crystal
material array by interposing a liquid crystal material
between a lower substrate consisting of a thin film transistor
as a switching element and an upper substrate consisting of a
common electrode, the lower substrate, comprising: a trans-
parent substrate; a storage capacitor consisting of a storage
capacitor first electrode deposited and patterned on the trans-
parent substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the transparent
substrate and the storage capacitor first electrode, and a
capacitor second electrode opposite to the storage capacitor
first electrode on the capacitor insulating film, and having an
opaque conductive material for cutting off a light incident on
a thin film transistor channel unit; a first interlayer insulating
film deposited on the capacitor insulating film and the capaci-
tor second electrode; a thin film transistor channel patterned
on the first interlayer insulating film with a semiconductor
film such as silicon; a gate insulating film covering the first
interlayer insulating film and the thin film transistor channel,
a gate electrode forming contact holes up to the first electrode
and the second electrode from the gate insulating film, respec-
tively, and patterned on the gate insulating film located on top
of the thin film transistor channel with a first conductive
material; a gate electrode patterned on the gate insulating film
located on top of the thin film transistor channel with the first
conductive material; a first contact electrode and a second
contact electrode forming contact holes up to the first elec-
trode and the second electrode from the gate insulating film,
respectively, and electrically contacting with the capacitor
first electrode and the second electrode by filling the contact
holes with the first conductive material; a second interlayer
insulating film deposited on the first contact electrode, the
second contact electrode, the gate electrode, and the gate
insulating film; a common electrode forming contact holes
connected to the first contact electrode, the second contact
electrode, a source and a drain of a channel, respectively, by
opening a predetermined area of the second interlayer insu-
lating film, while being contacted with the first contact elec-
trode formed by filling the contact holes with metal, a source
electrode contacted with the source of the channel, and a drain
electrode simultaneously contacted with the drain of the
channel and the second contact electrode; a third interlayer
insulating film deposited on the common electrode, the
source electrode, the drain electrode, and the second inter-
layer insulating film; and a pixel electrode forming contact
holes contacted with the drain electrode by opening a prede-
termined area of the third interlayer insulating film, and con-
sisting of a transparent conductive material electrically con-
tacted with the drain electrode.

To accomplish the above object, inan LCD panel for trans-
mitting or cutting off light through a change of a liquid crystal
material array by interposing a liquid crystal material
between a lower substrate consisting of a thin film transistor
as a switching element and an upper substrate consisting of a
common electrode, the lower substrate, comprising: a trans-
parent substrate; a storage capacitor consisting of a storage
capacitor first electrode deposited and patterned on the trans-
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4

parent substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the transparent
substrate and the storage capacitor first electrode, and a
capacitor second electrode opposite to the storage capacitor
first electrode on the capacitor insulating film and consisting
of an opaque conductive material for cutting off a light inci-
dent on a thin film transistor channel unit; a first interlayer
insulating film deposited on the capacitor insulating film and
the capacitor second electrode; a thin film transistor channel
forming contact holes contacted with the capacitor second
electrode and the capacitor first electrode by opening a pre-
determined area of the first interlayer insulating film, and
patterned on the first interlayer insulating film with a semi-
conductor film such as silicon; a first contact electrode and a
second contact electrode contacted with the capacitor second
electrode and the capacitor first electrode, respectively, by
filling the contact holes with the semiconductor film; a gate
insulating film deposited on the first contact electrode, the
second contact electrode, the thin film transistor channel, and
the first interlayer insulating film; a gate electrode patterned
on the gate insulating film located on top of the thin film
transistor channel with a first conductive material; a second
interlayer insulating film deposited on the gate insulating film
and the gate electrode; a common electrode forming contact
holes connected to the first contact electrode, the second
contact electrode, a source and a drain of a channel from the
second interlayer insulating film, respectively, while being
contacted with the first contact electrode formed by filling the
contact holes with the conductive material, a source electrode
contacted with the source, and a drain electrode electrically
contacted with the drain and the second contact electrode; a
third interlayer insulating film deposited on the common elec-
trode, the source electrode, the drain electrode, and the sec-
ond interlayer insulating film; and a pixel electrode forming
contact holes contacted with the drain electrode by opening a
predetermined area of the third interlayer insulating film, and
consisting of a transparent conductive material electrically
contacted with the drain electrode.

Besides, to accomplish the above object, in an LCD panel
for transmitting or cutting off light through a change of a
liquid crystal material array by interposing a liquid crystal
material between a lower substrate consisting of a thin film
transistor as a switching element and an upper substrate con-
sisting of a common electrode, the lower substrate, compris-
ing: a transparent substrate; a storage capacitor consisting of
a storage capacitor first electrode deposited and patterned on
the transparent substrate with a conductive film, a capacitor
insulating film deposited in predetermined thickness on the
transparent substrate and the storage capacitor first electrode,
and a capacitor second electrode opposite to the storage
capacitor first electrode on the capacitor insulating film and
comprising an opaque conductive material for cutting off a
light incident on a thin film transistor channel unit; a first
interlayer insulating film deposited on the capacitor insulat-
ing film and the capacitor second electrode; a thin film tran-
sistor channel patterned on the first interlayer insulating film
with a semiconductor film; a gate insulating film deposited on
the thin film transistor channel and the first interlayer insu-
lating film; a gate electrode patterned on the gate insulating
film located on top of the thin film transistor channel with a
first conductive material; plural contact holes opened up to
the capacitor first electrode and the capacitor second elec-
trode from a predetermined area on the gate insulating film; a
second interlayer insulating film formed in a portion of the
capacitor first electrode and the second electrode while being
formed on the gate electrode and the gate insulating film
through the plural contact holes; contact holes formed to
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contact with a source and a drain of the channel from the
second interlayer insulating film, a common electrode con-
tacted with the capacitor second electrode formed by filling
the contact holes contacted with the capacitor first electrode
and the second electrode and the contact holes contacted with
the source and the drain with a conductive material, a source
electrode contacted with the source, and a drain electrode
electrically contacted with the drain and the capacitor first
electrode; a third interlayer insulating film deposited on the
common electrode, the source electrode, the drain electrode,
and the second interlayer insulating film; and a pixel electrode
forming contact holes contacted with the drain electrode by
opening a predetermined area of the third interlayer insulat-
ing film, and comprising a transparent conductive material
electrically contacted with the drain electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with further aspects and advan-
tages thereof, may best be understood by reference to the
following description taken in conjunction with the accom-
panying drawings in which:

FIG. 1 is a sectional view of a lower substrate of an LCD
panel using a poly silicon thin film transistor by prior art;

FIG. 2 to FIG. 7 are cut sectional views for illustrating a
manufacturing method of a lower substrate of a thin film
transistor in accordance with a desired embodiment of the
present invention;

FIG. 8 is a cut sectional view for illustrating a lower sub-
strate structure of a thin film transistor by one embodiment of
the present invention;

FIG. 9 to FIG. 14 are cut sectional views for illustrating a
manufacturing process of a thin film transistor by one
embodiment of the present invention;

FIG. 15 is a cut sectional view for illustrating a lower
substrate structure of a thin film transistor by one embodi-
ment of the present invention;

FIG. 16 to FIG. 21 are cut sectional views for illustrating a
manufacturing process of a thin film transistor by one
embodiment of the present invention; and

FIG. 22 is a cut sectional view for illustrating a lower
substrate structure of a thin film transistor by one embodi-
ment of the present invention.

MODE FOR THE INVENTION

The present invention will now be described in detail with
reference to exemplary preferred embodiments as illustrated
in the accompanying drawings.

FIG. 2 to FIG. 7 are cut sectional views for illustrating a
lower substrate manufacturing method of a thin film transistor
in accordance with a desired embodiment of the present
invention. A storage capacitor lower electrode (102) is
formed by depositing and patterning a conductive film such as
doped poly silicon or metal silicide on a transparent substrate
(101). Next, a capacitor insulating film (103) is formed by
depositing an insulating film through thermal oxidation or
CVD (Chemical Vaporized Deposition), and a metal silicide
film such as tungsten silicide (WSix) is deposited on the
capacitor insulating film (103) while being patterned, func-
tioning as a lower BM (Black Matrix) for cutting off a light
incident on a channel unit of the thin film transistor and
forming a storage capacitor upper electrode (104)(FIG. 2).
Thus, the BM should have an opaque property for cutting off
light as well as conductive property, being made of metal with
a high fusion point or silicide film.
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After depositing a first interlayer insulating film (105) on
the capacitor upper electrode (104) and the capacitor insulat-
ing film (103), a channel area (106) of the thin film transistor
is formed by depositing and patterning a semiconductor film
such as poly silicon on the first interlayer insulating film
(105). Then, a gate insulating film (107) is formed on the first
interlayer insulating film (105) and the channel area (106)
(FIG. 3).

A method for forming the channel area will be more spe-
cifically described as follows. The description is applied to a
thin film transistor suggested in the present invention except
the structure of FIG. 2. Generally, a polycrystalline silicon
thin film transistor which forms the channel area (106) with
polycrystalline silicon (p-Si) is mainly used for driving pixels
to improve a switching speed. Such a polycrystalline silicon
thin film polycrystallizes an amorphous silicon semiconduc-
tor thin film after depositing it, using an SPC (Solid Phase
Crystallization) for annealing at about 500 to 1000° C., a laser
crystallization using a low-fusion-point substrate by enabling
crystallization at low temperature less than about 400° C.,and
a metal inductive crystallization using a crystal growth fea-
ture change by metal. After forming a gate electrode, parts
which function as a source and a drain except a channel are
doped through an ion implantation to form a source and a
drain. An LDD (Lightly Doped Drain) structure is generally
used for a thin film transistor for driving pixels.

Next, After forming contact holes contacted with the stor-
age capacitor upper electrode (104) and the storage capacitor
lower electrode (102), respectively, a first contact electrode
(121) and a second contact electrode (122) for the storage
capacitor upper electrode (104) and the lower electrode (102)
are formed by filling with a conductive film. On this occasion,
the first contact electrode (121) and the second contact elec-
trode (122) use the same conductive material as a gate elec-
trode (108). As soon as the first contact electrode (121) and
the second contact electrode (122) are formed, the conductive
material is deposited and patterned to form the gate electrode
(108)(FIG. 4).

Then, a second interlayer insulating film (109) covering the
first contact electrode (121), the second contact electrode
(122), the gate electrode (108), and the gate insulating film
(107) is deposited. Next, after forming contact holes con-
tacted with the first contact electrode (121), a source area and
a drain area of the channel area, and the second contact
electrode (122), each contact hole is filled with metal while
being patterned, to form a common electrode (131) contacted
with the first contact electrode (121), a source electrode (132)
contacted with the source area, and a drain electrode (133)
contacted with the drain area and the second contact electrode
(122). At this moment, it is desirable to fill the common
electrode (131), the source electrode (132), and the drain
electrode (133) with the same conductive metal (FIG. 5).

Next, a third interlayer insulating film (111) covering the
common electrode (131), the source electrode (132), the drain
electrode (133), and the second interlayer insulating film is
deposited and planarized. After forming contact holes con-
tacted with the common electrode (131) and the drain elec-
trode (133), respectively, on the planarized third interlayer
insulating film, the contact holes are filled with metal while
being patterned, to form a connection electrode (142) for
connecting an upper BM (141) with a pixel electrode (FIG. 6).

Then, after depositing a fourth interlayer insulating film
(113) on the upper BM (141), the connection electrode (142),
and the third interlayer insulating film (111), contact holes
contacted with the connection electrode (142) are formed
while a pixel electrode (114) is configured (FIG. 7). The pixel
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electrode is made of a transparent conductor, being generally
formed with ITO (Indium Tin Oxide).

Among the steps suggested above, the step of forming the
connection electrode (142) and the upper BM (141) sug-
gested in the FIG. 6 is performed to improve display features,
which is not an essential step. The upper BM is a factor for
carrying out an additional function of cutting off a light inci-
dent on the channel area, and the connection electrode (142)
functions as an intermediate medium for connecting the drain
electrode (133) with the pixel electrode (114).

FIG. 8 is a cut sectional view for illustrating a lower sub-
strate structure of a thin film transistor by one embodiment of
the present invention, following the manufacturing methods
suggested in FIG. 2 to FIG. 7. A difference between the lower
substrate structure suggested in FIG. 7 and the lower substrate
structure suggested in FIG. 8 is that a lower BM (104) con-
figuring a storage capacitor upper electrode is formed in an
upper area only of a storage capacitor lower electrode (102),
thereby preventing a step difference from being created in the
storage capacitor upper electrode. Therefore, compared to a
prior storage capacitor upper electrode having a step differ-
ence, it can increase a breakdown voltage.

Another embodiment may be suggested by replacing a
contacting method of the capacitor upper electrode and the
lower electrode in the lower substrate structures illustrated in
FIG. 7 and FIG. 8. That is, even though the capacitor lower
electrode (102) is connected to the drain electrode (133)
through the second contact electrode (122) while the capaci-
tor upper electrode (104) is connected to the common elec-
trode (131) through the first contact electrode (121) in FIG. 7
and FIG. 8, aliquid crystal panel as another embodiment may
configure that the capacitor upper electrode (104) is con-
nected to the drain electrode (133) through the second contact
electrode (122) while the capacitor lower electrode (102) is
connected to the common electrode (131) through the first
contact electrode (121).

FIG. 9 to FIG. 14 are cut sectional views for illustrating a
manufacturing process of a thin film transistor by one
embodiment of the present invention. A storage capacitor
lower electrode (102) is formed by depositing and patterning
a conductive film such as doped poly silicon or metal silicide
on atransparent substrate (101). Then, after forming a capaci-
tor insulating film (103) by depositing an insulating film
through thermal oxidation or CVD (Chemical Vaporized
Deposition), a lower BM (104) for cutting off a light incident
on a channel unit of the thin film transistor is formed by
depositing and patterning a metal silicide film such as tung-
sten silicide (WSix) on the capacitor insulating film (103). At
this point, the lower BM (104) is made of a conductive mate-
rial to perform a function of a storage capacitor upper elec-
trode (104) (FIG. 9).

After depositing a first interlayer insulating film (105) on
the capacitor upper electrode (104) and the capacitor insulat-
ing film (103), contact holes contacted with the capacitor
upper electrode (104) and the lower electrode (102) are
formed. Then, a semiconductor film such as poly silicon is
deposited on the first interlayer insulating film (105), while
the contact holes are filled with the semiconductor film as
being patterned to configure a first contact electrode (121)
contacted with the capacitor upper electrode (104) and a
second contact electrode (122) contacted with the capacitor
lower electrode (102), respectively. At the same time, a chan-
nel area (106) of the thin film transistor is formed by pattern-
ing poly silicon deposited on the first interlayer insulating
film (105) (FIG. 10). In this case, it is desirable to use poly
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silicon configuring the channel area (106) of the thin film
transistor for the first contact electrode (121) and the second
contact electrode (122).

A gate insulating film (107) is formed on the first contact
electrode (121), the second contact electrode (122), the chan-
nel area (106), and the first interlayer insulating film (105). A
gate electrode (108) is configured by depositing and pattern-
ing a conductive film on the gate insulating film (107). A
second interlayer insulating film (109) is deposited on the
formed gate insulating film (107) and the gate electrode (108)
(FIG. 11).

Next, by opening a portion of the second interlayer insu-
lating film, contact holes are formed in contact with the first
contact electrode (121), a source area and a drain area of the
channel area, and the second contact electrode (122). Then,
each contact hole is filled with metal while being patterned, to
form a common electrode (131) contacted with the first con-
tact electrode (121), a source electrode (132) contacted with
the source area, and a drain electrode (133) contacted with the
drain area and the second contact electrode (122). At this
time, it is desirable to fill the common electrode (131). the
source electrode (132), and the drain electrode (133) with the
same conductive metal (FIG. 12).

Next, a third interlayer insulating film (111) covering the
common electrode (131), the source electrode (132), the drain
electrode (133), and the second interlayer insulating film is
deposited and planarized. After forming contact holes con-
tacted with the common electrode (131) and the drain elec-
trode (133), respectively, on the planarized third interlayer
insulating film, the contact holes are filled with metal while
being patterned, to form a connection electrode (142) for
connecting an upper BM (141) with a pixel electrode (FIG.
13).

Then, after depositing and planarizing a fourth interlayer
insulating film (113) on the upper BM (141), the connection
electrode (142), and the third interlayer insulating film (111),
contact holes contacted with the connection electrode (142)
are formed to configure a pixel electrode (114)(FI1G. 14).

Among the steps suggested above, the step of forming the
connection electrode (142) and the upper BM (141) sug-
gested in FIG. 13 is performed to improve display features,
which is not an essential step. The upper BM is a factor for
carrying out an additional function of cutting off a light inci-
dent on the channel area, and the connection electrode (142)
functions as an intermediate medium for connecting the drain
electrode (133) with the pixel electrode (114).

FIG. 15 is a cut sectional view for illustrating a lower
substrate structure of a thin film transistor by one embodi-
ment of the present invention, following the manufacturing
methods suggested in FIG. 9 to FIG. 14. A difference between
the lower substrate structure suggested in FIG. 14 and the
lower substrate structure suggested in FIG. 15 is that the
lower BM (104) configuring the storage capacitor upper elec-
trode is formed in an upper area only of the storage capacitor
lower electrode (102), thereby preventing a step difference
from being created in the storage capacitor upper electrode.
Accordingly, compared to a prior storage capacitor upper
electrode having a step difference, it can increase a break-
through voltage.

Another embodiment may be suggested by replacing the
contacting method of the capacitor upper electrode and the
lower electrode in the lower substrate structures of FIG. 14
and FIG. 15. That is, even though the capacitor lower elec-
trode (102) is connected to the drain electrode (133) through
the second contact electrode (122) while the capacitor upper
electrode (104) is connected to the common electrode (131)
through the first contact electrode (121) in FIG. 14 and FIG.



US 7,486,357 B2

9

15, an LCD panel as another embodiment may configure that
the capacitor upper electrode (104) is connected to the drain
electrode (133) through the second contact electrode (122)
while the capacitor lower electrode (102) is connected to the
common electrode (131) through the first contact electrode
(121).

FIG. 16 to FIG. 21 are cut sectional views for illustrating a
manufacturing process of a thin film transistor by one
embodiment of the present invention. After depositing and
patterning a conductive film such as doped poly silicon or
metal silicide on a transparent substrate (101), a storage
capacitor lower electrode (102) is formed. Then, after form-
ing a capacitor insulating film (103) by depositing an insulat-
ing film through thermal oxidation or CVD (Chemical Vapor-
ized Deposition), a metal silicide film such as tungsten
silicide (WSix) is deposited and patterned on the capacitor
insulating film (103) to form alower BM (104) for cutting off
a light incident on a channel unit of the thin film transistor. At
this moment, the lower BM (104) is made of a conductive
material, to carry out a function of a storage capacitor upper
electrode (104) while functioning as the lower BM (FIG. 16).

After depositing a first interlayer insulating film (105) on
the capacitor upper electrode (104) and the capacitor insulat-
ing film (103), a semiconductor film such as poly silicon is
deposited and patterned on the first interlayer insulating film
(105) to configure a channel area (106) of the thin film tran-
sistor. Then, a gate insulating film (107) is formed on the first
interlayer insulating film (105) and the channel area (106)
(FIG. 17).

After forming a gate electrode (108) by depositing and
patterning a conductive film on the gate insulating film (107)
located on top of the channel area (106), contact holes are
formed to open certain parts of the capacitor upper electrode
(104) and the capacitor lower electrode (102). A second inter-
layer insulating film (109) is deposited to cover the gate
insulating film (107), the gate electrode, and the formed con-
tact holes (F1G. 18).

Next, by opening a certain part of the second interlayer
insulating film (109), contact holes are formed in contact with
the capacitor upper electrode (104), a source area and a drain
area of a thin film transistor channel, and the capacitor lower
electrode (102). Then, the contact holes are filled with metal
while being patterned, to configure acommon electrode (131)
contacted with the capacitor upper electrode (104), a source
electrode (132) contacted with the source area, and a drain
electrode (133) contacted with the drain area and the capaci-
tor lower electrode (102). At this time, it is desirable to fill the
common electrode (131), the source electrode (132), and the
drain electrode (133) with the same conductive metal (FIG.
19).

In the present invention, an opening process is once
executed to open the capacitor first electrode (102) and the
capacitor second electrode (104) after forming the gate oxide
film (107) in the process suggested in FIG. 18, while a second
opening process is executed to open the capacitor first elec-
trode (102) and the capacitor second electrode (104) after
forming the second interlayer insulating film (109) in FIG.
19. It is because the contact holes contacted with the capacitor
first electrode (102) and the capacitor second electrode (104)
cannot be smoothly formed with one-time opening process
while the first interlayer insulating film and the second inter-
layer insulating film are accumulated.

Then, a third interlayer insulating film (111) covering the
common electrode (131), the source electrode (132), the drain
electrode (133), and the second interlayer insulating film is
deposited and planarized. After forming contact holes con-
tacted with the common electrode (131) and the drain elec-

20

25

40

45

50

60

65

10

trode (133), respectively, on the planarized third interlayer
insulating film, the contact holes are filled with metal while
being patterned to configure a connection electrode for con-
necting an upper BM (141) with a pixel electrode (FIG. 20).

Next, after depositing a fourth interlayer insulating film
(113) on the upper BM (141), the connection electrode (142),
and the third interlayer insulating film (111), contact holes
contacted with the connection electrode (142) are formed to
configure a pixel electrode (114)(FIG. 21).

Among the steps suggested above, the step of forming the
connection electrode (142) and the upper BM (141) sug-
gested in the FIG. 20 is carried out to improve display fea-
tures, which is not an essential step. The upper BM is a factor
for performing an additional function of cutting off a light
incident on the channel area, and the connection electrode
(142) functions as an intermediate medium for connecting the
drain electrode (133) with the pixel electrode (114).

FIG. 22 is a cut sectional view for illustrating a lower
substrate structure of a thin film transistor by one embodi-
ment of the present invention, following the manufacturing
methods suggested in FIG. 16 to FIG. 21. A difference
between the lower substrate structure suggested in FIG. 21
and the lower substrate structure suggested in FIG. 22 is that
alower BM (104) configuring a storage capacitor upper elec-
trode is formed in an upper area only of a storage capacitor
lower electrode (102), thereby preventing a step difference
from being created in the storage capacitor upper electrode.
Therefore, compared to a prior storage capacitor upper elec-
trode having a step difference, it can increase a breakdown
voltage.

Another embodiment may be suggested by replacing a
contacting method of the capacitor upper electrode and the
lower electrode in the lower substrate structures illustrated in
FIG. 21 and FIG. 22. That is, even though the capacitor lower
electrode (102) is connected to the drain electrode (133)
while the capacitor upper electrode (104) is connected to the
common electrode (131) in FIG. 21 and FIG. 22, a liquid
crystal panel as another embodiment may configure that the
capacitor upper electrode (104) is connected to the drain
electrode (133) while the capacitor lower electrode (102) is
connected to the common electrode (131).

The lower substrate of the thin film transistor manufactured
according to the above manufacturing methods is united with
the upper substrate, while a liquid crystal is injected, thereby
completing the liquid crystal substrate using the thin film
transistor.

INDUSTRIAL APPLICABILITY

According to an LCD panel using a thin film transistor and
a manufacturing method thereof in accordance with the
present invention, it can improve an opening ratio occupied
by an area where a light is emitted on the entire screen, by
configuring a storage capacitor and black matrices which
increase sharpness by cutting off a light incident on a channel
area of the thin film transistor in a channel lower section of the
thin film transistor, and forming the thin film transistor for
controlling a liquid crystal cell on an upper end of the storage
capacitor to reduce a size that the light is cut off by the black
matrices and the thin film transistor. Thus. it is possible to
improve brightness regardless of sharpness of the LCD panel
using the thin film transistor thanks to the improvement of the
opening ratio, resulting in a manufacturing of a display device
using a high-quality liquid crystal panel.

Though one of storage capacitor electrodes is formed side
by side with a channel of a thin film transistor in a prior art,
capacitor electrodes of the liquid crystal panel in accordance
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with the present invention can configure the liquid crystal
panel located under the channel of the thin film transistor, that
is, near to a transparent substrate. Accordingly, the capacitor
electrodes formed on the liquid crystal panel in accordance
with the present invention form contact holes by dividing
them at least twice in order to form contacts without damage
of a channel area of the thin film transistor, fill the contact
holes with a metal material as a portion of a process for
manufacturing a gate electrode while filling them with the
same one as a material which configures the gate electrode in
the embodiments of FIG. 7 and FIG. 8, and form the contact
holes as a portion of a process for manufacturing a channel
while filling them with poly silicon which configures the
channel in the embodiments of FIG. 14 and FIG. 15, then
form the contact holes as a portion of a process for manufac-
turing a source electrode and a drain electrode while filling
them with metal which configures the source electrode and
the drain electrode in the embodiments of FIG. 21 and FIG.
22. As aresult, it is possible to minimize an additional process
for forming contacts with the capacitor electrodes, reducing a
lead time during a panel production.

Inaddition, the liquid crystal panel suggested in the present
invention removes any step difference of a storage capacitor
upper electrode, thereby proposing the liquid crystal panel
using the thin film transistor which comprises a high break-
down voltage.

While the present invention has been described in connec-
tion with a number of embodiments and implementations, the
present invention is not so limited but covers various obvious
modifications and equivalent arrangements, which fall within
the purview of the appended claims.

The invention claimed is:

1. An LCD panel for transmitting or cutting off a light
through a change of a liquid crystal material array by inter-
posing a liquid crystal material between a lower substrate
consisting of a thin film transistor as a switching element and
an upper substrate consisting of a common electrode, the
lower substrate, comprising:

a transparent substrate;

a storage capacitor composed of a storage capacitor first
electrode deposited and patterned on the transparent
substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the trans-
parent substrate and the storage capacitor first electrode,
and a capacitor second electrode opposite to the storage
capacitor first electrode on the capacitor insulating film
and comprising an opaque conductive material which
cuts off an incident light;

a first interlayer insulating film deposited on the capacitor
insulating film and the capacitor second electrode;

a thin film transistor channel patterned on the first inter-
layer insulating film with a semiconductor film;

a gate insulating film covering the first interlayer insulating
film and the thin film transistor channel,

a gate electrode patterned on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material;

a first contact electrode and a second contact electrode
forming contact holes up to the capacitor first electrode
and the second electrode from the gate insulating film,
respectively, and electrically contacting with the capaci-
tor first electrode and the second electrode, respectively,
by filling the contact holes with the first conductive
material;

a second interlayer insulating film deposited on the first
contact electrode, the second contact electrode, the gate
electrode, and the gate insulating film;
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a common electrode forming contact holes connected to
the first contact electrode, the second contact electrode,
a source and a drain of a channel, respectively, by open-
ing a predetermined area of the second interlayer insu-
lating film, while being contacted with the first contact
electrode formed by filling the contact holes with metal,
a source electrode contacted with the source of the chan-
nel, and a drain electrode simultaneously contacted with
the drain of the channel and the second contact elec-
trode;

a third interlayer insulating film deposited on the common
electrode, the source electrode, the drain electrode, and
the second interlayer insulating film; and

a pixel electrode forming contact holes contacted with the
drain electrode by opening a predetermined area of the
third interlayer insulating film, and consisting of a trans-
parent conductive material electrically contacted with
the drain electrode.

2. The LCD panel of claim 1, wherein contact holes con-
tacted with the common electrode are formed by opening a
predetermined area of the third interlayer insulating film, and
a light cutoff film patterned to cut off a dispersed light while
being electrically contacted with the common electrode by
being filled in the contact holes is further comprised.

3. The LCD panel of claim 1, wherein the capacitor second
electrode is formed in an upper area only of the capacitor first
electrode.

4. An LCD panel for transmitting or cutting off a light
through a change of a liquid crystal material array by inter-
posing a liquid crystal material between a lower substrate
consisting of a thin film transistor as a switching element and
an upper substrate consisting of a common electrode, the
lower substrate, comprising:

a transparent substrate;

a storage capacitor consisting of a storage capacitor second
electrode deposited and patterned on the transparent
substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the trans-
parent substrate and the storage capacitor second elec-
trode, and a capacitor first electrode opposite to the
storage capacitor second electrode on the capacitor insu-
lating film and comprising an opaque conductive mate-
rial which cuts off an incident light;

a first interlayer insulating film deposited on the capacitor
insulating film and the capacitor first electrode;

a thin film transistor channel patterned on the first inter-
layer insulating film with a semiconductor film;

a gate insulating film covering the first interlayer insulating

film and the thin film transistor channel;

gate electrode patterned on the gate insulating film

located on top of the thin film transistor channel with a

first conductive material;

first contact electrode and a second contact electrode

forming contact holes up to the capacitor second elec-

trode and the first electrode from the gate insulating film,

respectively, and electrically contacting with the capaci-

tor second electrode and the first electrode formed by

filling the contact holes with the first conductive mate-

rial;

second interlayer insulating film deposited on the first

contact electrode, the second contact electrode, the gate

electrode, and the gate insulating film;

a common electrode forming contact holes connected to
the first contact electrode, the second contact electrode,

a source and a drain of a channel, respectively, by open-

ing a predetermined area of the second interlayer insu-

lating film, while being contacted with the first contact

o

o

o
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electrode by filling the contact holes with metal, a source
electrode contacted with the source of the channel, and a
drain electrode simultaneously contacted with the drain
of the channel and the second contact electrode;

a third interlayer insulating film deposited on the common
electrode, the source electrode, the drain electrode, and
the second interlayer insulating film; and

a pixel electrode forming contact holes contacted with the
drain electrode by opening a predetermined area of the
third interlayer insulating film, and comprising a trans-
parent conductive material electrically contacted with
the drain electrode.

5. The LCD panel of claim 4, wherein the capacitor first
electrode is formed in an upper area only of the capacitor
second electrode.

6. The LCD panel of claim 4, wherein contact holes con-
tacted with the common electrode are formed by opening a
predetermined area of the third interlayer insulating film, and
a light cutoff film patterned to cut off a dispersed light while
being electrically contacted with the common electrode by
being filled in the contact holes is further comprised.

7. An LCD panel for transmitting or cutting off a light
through a change of a liquid crystal material array by inter-
posing a liquid crystal material between a lower substrate
consisting of a thin film transistor as a switching element and
an upper substrate consisting of a common electrode, the
lower substrate, comprising:

a transparent substrate;

a storage capacitor consisting of a storage capacitor first
electrode deposited and patterned on the transparent
substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the trans-
parent substrate and the storage capacitor first electrode,
and a capacitor second electrode opposite to the storage
capacitor first electrode on the capacitor insulating film
and comprising an opaque conductive material which
cuts off an incident light;

a first interlayer insulating film deposited on the capacitor
insulating film and the capacitor second electrode;

a thin film transistor channel patterned on the first inter-
layer insulating film with a semiconductor film;

a first contact electrode and a second contact electrode
contacting with contact holes contacted with the capaci-
tor second electrode and the capacitor first electrode by
opening a predetermined area of the first interlayer insu-
lating film, while being contacted with the capacitor
second electrode and the capacitor first electrode formed
by filling the contact holes with the semiconductor film,
respectively;

a gate insulating film deposited on the first contact elec-
trode, the second contact electrode, the thin film transis-
tor channel, and the first interlayer insulating film;

a gate electrode patterned on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material;

a second interlayer insulating film deposited on the gate
insulating film and the gate electrode;

a common electrode forming contact holes contacted with
the first contact electrode, the second contact electrode,
a source and a drain of the channel from the second
interlayer insulating film, respectively, while being con-
tacted with the first contact electrode by filling the con-
tact holes with a conductive material, a source electrode
contacted with the source, and a drain electrode electri-
cally contacting with the drain and the second contact
electrode;
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a third interlayer insulating film deposited on the common
electrode, the source electrode, the drain electrode, and
the second interlayer insulating film; and a pixel elec-
trode forming contact holes contacted with the drain
electrode by opening a predetermined area of the third
interlayer insulating film, and comprising a transparent
conductive material electrically contacting with the
drain electrode.

8. The LCD panel of claim 7, wherein contact holes con-
tacted with the common electrode are formed by opening a
predetermined area of the third interlayer insulating film, and
a light cutoff film patterned to cut off a dispersed light while
being electrically contacted with the common electrode by
being filled in the contact holes is further comprised.

9. The LCD panel of claim 7, wherein the capacitor second
electrode is formed in an upper area only of the capacitor first
electrode.

10. An LCD panel for transmitting or cutting off a light
through a change of a liquid crystal material array by inter-
posing a liquid crystal material between a lower substrate
consisting of a thin film transistor as a switching element and
an upper substrate consisting of a common electrode, the
lower substrate, comprising:

a transparent substrate;

a storage capacitor consisting of a storage capacitor second
electrode deposited and patterned on the transparent
substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the trans-
parent substrate and the storage capacitor second elec-
trode, and a capacitor first electrode opposite to the
storage capacitor second electrode on the capacitor insu-
lating film and comprising an opaque conductive mate-
rial which cuts off an incident light;

a first interlayer insulating film deposited on the capacitor
insulating film and the capacitor first electrode;

a thin film transistor channel patterned on the first inter-
layer insulating film with a semiconductor film;

a first contact electrode and a second contact electrode
contacting with contact holes contacted with the capaci-
tor first electrode and the capacitor second electrode by
opening a predetermined area of the first interlayer insu-
lating film, while being contacted with the capacitor first
electrode and the capacitor second electrode by filling
the contact holes with doped silicon, respectively;

a gate insulating film deposited on the first contact elec-
trode, the second contact electrode, the thin film transis-
tor channel, and the first interlayer insulating film;

a gate electrode patterned on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material;

a second interlayer insulating film deposited on the gate
insulating film and the gate electrode;

a common electrode forming contact holes contacted with
the first contact electrode, the second contact electrode,
a source and a drain of the channel, respectively, from
the second interlayer insulating film, while being con-
tacted with the first contact electrode formed by filling
the contact holes with a conductive material, a source
electrode contacted with the source, and a drain elec-
trode electrically contacting with the drain and the sec-
ond contact electrode;

a third interlayer insulating film deposited on the common
electrode, the source electrode, the drain electrode, and
the second interlayer insulating film; and a pixel elec-
trode forming contact holes contacted with the drain
electrode by opening a predetermined area of the third
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interlayer insulating film and comprising a transparent
conductive material electrically contacting with the
drain electrode.

11. The LCD panel of claim 10, wherein the capacitor first
electrode is formed in an upper area only of the capacitor
second electrode.

12. The LCD panel of claim 10, wherein contact holes
contacted with the common electrode are formed by opening
a predetermined area of the third interlayer insulating film,
and a light cutoff film patterned to cut off a dispersed light
while being electrically contacted with the common electrode
by being filled in the contact holes is further comprised.

13. An LCD panel for transmitting or cutting off a light
through a change of a liquid crystal material array by inter-
posing a liquid crystal material between a lower substrate
consisting of a thin film transistor as a switching element and
an upper substrate consisting of a common electrode, the
lower substrate, comprising:

a transparent substrate;

a storage capacitor consisting of a storage capacitor first
electrode deposited and patterned on the transparent
substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the trans-
parent substrate and the storage capacitor first electrode,
and a capacitor second electrode opposite to the storage
capacitor first electrode on the capacitor insulating film
and comprising an opaque conductive material which
cuts off an incident light;

a first interlayer insulating film deposited on the capacitor
insulating film and the capacitor second electrode;

a thin film transistor channel patterned on the first inter-
layer insulating film with a semiconductor film;

a gate insulating film deposited on the thin film transistor
channel and the first interlayer insulating film;

a gate electrode patterned on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material;

plural contact holes opened up to the capacitor first elec-
trode and the capacitor second electrode from a prede-
termined area of the gate insulating film;

a second interlayer insulating film formed in a portion of
the capacitor first electrode and the second electrode
while being formed on the gate electrode and the gate
insulating film through the plural contact holes;

contact holes formed to contact with the source and the
drain of the channel from the second interlayer insulat-
ing film, a common electrode contacted with the capaci-
tor second electrode formed by filling contact holes con-
tacted with the capacitor first electrode and the second
electrode and contact holes contacted with the source
and the drain with a conductive material, a source elec-
trode contacted with the source, and a drain electrode
electrically contacting with the drain and the capacitor
first electrode;

a third interlayer insulating film deposited on the common
electrode, the source electrode, the drain electrode, and
the second interlayer insulating film; and

a pixel electrode forming contact holes contacted with the
drain electrode by opening a predetermined area of the
third interlayer insulating film, and comprising a trans-
parent conductive material electrically contacting with
the drain electrode.

14. The LCD panel of claim 13, wherein contact holes
contacted with the common electrode are formed by opening
a predetermined area of the third interlayer insulating film,
and a light cutoff film patterned to cut off a dispersed light
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while being electrically contacted with the common electrode
by being filled in the contact holes is further comprised.

15. The LCD panel of claim 13, wherein the capacitor
second electrode is formed in an upper area only of the
capacitor first electrode.

16. An LCD panel for transmitting or cutting off a light
through a change of a liquid crystal material array by inter-
posing a liquid crystal material between a lower substrate
consisting of a thin film transistor as a switching element and
an upper substrate consisting of a common electrode, the
lower substrate, comprising:

a transparent substrate;

a storage capacitor consisting of a storage capacitor second
electrode deposited and patterned on the transparent
substrate with a conductive film, a capacitor insulating
film deposited in predetermined thickness on the trans-
parent substrate and the storage capacitor second elec-
trode, and a capacitor first electrode opposite to the
storage capacitor second electrode on the capacitor insu-
lating film and comprising a conductive material which
absorbs a dispersed light;

a first interlayer insulating film deposited on the capacitor
insulating film and the capacitor first electrode;

a thin film transistor channel patterned on the first inter-
layer insulating film with doped silicon;

a gate insulating film deposited on the thin film transistor
channel and the first interlayer insulating film;

a gate electrode patterned on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material;

plural contact holes opened up to the capacitor first elec-
trode and the capacitor second electrode from a prede-
termined area of the gate insulating film;

a second interlayer insulating film formed in a portion of
the capacitor first electrode and the second electrode
while being formed on the gate electrode and the gate
insulating film through the plural contact holes;

contact holes formed to contact with the source and the
drain of the channel from the second interlayer insulat-
ing film, a common electrode contacted with the capaci-
tor first electrode formed by filling contact holes con-
tacted with the capacitor first electrode and the second
electrode and contact holes contacted with the source
and the drain with a conductive material, a source elec-
trode contacted with the source, and a drain electrode
electrically contacting with the drain and the capacitor
second electrode;

a third interlayer insulating film deposited on the common
electrode the source electrode, the drain electrode, and
the second interlayer insulating film; and

a pixel electrode forming contact holes contacted with the
drain electrode by opening a predetermined area of the
third interlayer insulating film, and comprising a trans-
parent conductive material electrically contacting with
the drain electrode.

17. The LCD panel of claim 16, wherein the capacitor first
electrode is formed in an upper area only of the capacitor
second electrode.

18. The LCD panel of claim 16, wherein contact holes
contacted with the common electrode are formed by opening
a predetermined area of the third interlayer insulating film,
and a light cutoff film patterned to cut off a dispersed light
while being electrically contacted with the common electrode
by being filled in the contact holes is further comprised.

19. In a method of manufacturing an LCD panel for trans-
mitting or cutting off a light through a change of a liquid
crystal material array by interposing a liquid crystal material
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between a lower substrate consisting of a thin film transistor
as a switching element and an upper substrate consisting of a
common electrode, a method for forming the lower substrate,
comprising the steps of:

a first step of forming a storage capacitor consisting of a
storage capacitor first electrode deposited and patterned
on a transparent substrate with a conductive film, a
capacitor insulating film deposited in predetermined
thickness on the transparent substrate and the storage
capacitor first electrode, and a capacitor second elec-
trode opposite to the storage capacitor first electrode on
the capacitor insulating film and comprising an opaque
conductive material which cuts off an incident light;

a second step of depositing a first interlayer insulating film
on the capacitor insulating film and the capacitor second
electrode;

a third step of forming a thin film transistor channel by
depositing and patterning a semiconductor film on the
first interlayer insulating film;

a fourth step of forming a gate insulating film covering the
firstinterlayer insulating film and the thin film transistor
channel,

a fifth step of forming each contact hole up to the capacitor
first electrode and the second electrode from the gate
insulating film;

asixth step of forming a first contact electrode and a second
contact electrode electrically contacting with the capaci-
tor first electrode and the second electrode, respectively,
by patterning a gate electrode on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material, and filling the formed contact
holes with the first conductive material;

a seventh step of depositing a second interlayer insulating
film on the first contact electrode, the second contact
electrode, the gate electrode, and the gate insulating
film;

an eighth step of forming a common electrode contacted
with the first contact electrode by forming contact holes
connected to the first contact electrode, the second con-
tact electrode, a source and a drain of a channel, respec-
tively, after opening a predetermined area of the second
interlayer insulating film to fill the contact holes with
metal, a source electrode contacted with the source of
the channel, and a drain electrode simultaneously con-
tacted with the drain of the channel and the second
contact electrode;

a ninth step of depositing a third interlayer insulating film
on the common electrode, the source electrode, the drain
electrode, and the second interlayer insulating film; and

a tenth step of forming a pixel electrode configuring con-
tact holes contacted with the drain electrode by opening
a predetermined area of the third interlayer insulating
film and comprising a transparent conductive material
electrically contacting with the drain electrode.

20. In a method of manufacturing an L.CD panel for trans-
mitting or cutting off a light through a change of a liquid
crystal material array by interposing a liquid crystal material
between a lower substrate consisting of a thin film transistor
as a switching element and an upper substrate consisting of a
common electrode, a method for forming the lower substrate,
comprising the steps of:

a first step of forming a storage capacitor consisting of a

storage capacitor first electrode deposited and patterned
on a transparent substrate with a conductive film, a
capacitor insulating film deposited in predetermined
thickness on the transparent substrate and the storage
capacitor first electrode, and a capacitor second elec-
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trode opposite to the storage capacitor first electrode on
the capacitor insulating film and comprising an opaque
conductive material which cuts off an

incident light;

a second step of depositing a first interlayer insulating film
on the capacitor insulating film and the capacitor second
electrode;

a third step of forming a thin film transistor channel by
depositing and patterning a semiconductor film on the
first interlayer insulating film;

a fourth step of forming a gate insulating film covering the
first interlayer insulating film and the thin film transistor
channel;

a fifth step of forming each contact hole up to the capacitor
first electrode and the second electrode form the gate
insulating film;

asixth step of forminga first contact electrode and a second
contact electrode electrically contacting with the capaci-
tor first electrode and the second electrode, respectively,
by patterning a gate electrode on the gate insulating film
located on top of the thin film transistor channel with a
first conductive material, and filling the formed contact
holes with the first conductive material;

a seventh step of depositing a second interlayer insulating
film on the first contact electrode, the second contact
electrode, the gate electrode, and the gate insulating
film;

an eighth step of forming a common electrode contacted
with the first contact electrode by forming contact holes
connected to the first contact electrode, the second con-
tact electrode, a source and a drain of a channel, respec-
tively, after opening a predetermined area of the second
interlayer insulating film to fill the contact holes with
metal, a source electrode contacted with the source of
the channel, and a drain electrode simultaneously con-
tacted with the drain of the channel and the second
contact electrode;

a ninth step of depositing a third interlayer insulating film
on the common electrode, the source electrode, the drain
electrode, and the second interlayer insulating film;

a tenth step of forming contact holes contacted with the
common electrode and the drain electrode, respectively,
by opening a predetermined area of the third interlayer
insulating film, and forming a connection electrode con-
nected to the drain electrode and an upper black matrix
contacted with the common electrode by filling the con-
tact holes with a conductive material; and

an eleventh step of forming contact holes contacted with
the connection electrode by opening a predetermined
area of a fourth interlayer insulating film, after deposit-
ing the fourth interlayer insulating film on the upper
black matrix, the connection electrode, and the third
interlayer insulating film, and forming a pixel electrode
consisting of a transparent conductive material electri-
cally contacted with the connection electrode.

21. In a method of manufacturing an L.CD panel for trans-
mitting or cutting off a light through a change of a liquid
crystal material array by interposing a liquid crystal material
between a lower substrate consisting of a thin film transistor
as a switching element and an upper substrate consisting of a
common electrode, a method for forming the lower substrate,
comprising the steps of:

a first step of forming a storage capacitor consisting of a
storage capacitor first electrode deposited and patterned
on a transparent substrate with a conductive film, a
capacitor insulating film deposited in predetermined
thickness on the transparent substrate and the storage
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capacitor first electrode, and a capacitor second elec-
trode opposite to the storage capacitor first electrode on
the capacitor insulating film and comprising an opaque
conductive material which cuts off an incident light;

a second step of depositing a first interlayer insulating film
on the capacitor insulating film and the capacitor second
electrode;

a third step of forming contact holes contacted with the
capacitor second electrode and the capacitor first elec-
trode by opening a predetermined area of the first inter-
layer insulating film;

a fourth step of forming a thin film transistor channel by
depositing/patterning a semiconductor film on the first
interlayer insulating film, and forming a first contact
electrode and a second contact electrode contacted with
the capacitor second electrode and the capacitor first
electrode respectively, by filling the contact holes with
the semiconductor film;

a fifth step of depositing a gate insulating film on the first
contact electrade, the second contact electrode, the thin

film transistor channel, and the first interlayer insulating
film;
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a sixth step of patterning a gate electrode on the gate
insulating film located on top of the thin film transistor
channel with a first conductive material;

a seventh step of depositing a second interlayer insulating
film on the gate insulating film and the gate electrode;

an eighth step of forming contact holes contacted with the
first contact electrode, the second contact electrode, a
source and a drain of the channel, respectively, from the
second interlayer insulating film, and forming a com-
mon electrode contacted with the first contact electrode
by filling the contact holes with a conductive material, a
source electrode contacted with the source, and a drain
electrode electrically contacted with the drain and the
second contact electrode;

a ninth step of depositing a third interlayer insulating film
on the common electrode, the source electrode, the drain
electrode, and the second interlayer insulating film; and

a tenth step of forming contact holes contacted with the
drain electrode by opening a predetermined area of the
third interlayer insulating film, and forming a pixel elec-
trode consisting of a transparent conductive material
electrically contacted with the drain electrode.

O R T



THMBW(EF)

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

FRERESAENRSERREHESE

US7486357 ASIHUN=!
US11/568081 HiE A
ILJIN DISPLAY CO. , LTD.

ILJIN DISPLAY CO. , LTD.

patsnap

2009-02-03

2005-04-22

[FR]R A A JANG SEOK PIL
KIM HONG RYUL
KA JANG, SEOK PIL
KIM, HONG RYUL
IPCH 3= G02F1/1333 G02F1/1343 G02F1/136 G02F1/1362
CPCo %5 G02F1/136209 G02F1/136213 G02F 1/136227 G02F2202/104 B42F5/00 B42F17/30 G09B27/08
G09B29/006
£ £ 1020040028038 2004-04-23 KR
H {0 FF sk US20070247556A1
SNEBEEE Espacenet USPTO
BEG®) mo e
AEBEFSR—TEASEREENTEERREHESE  FEEA4H ) o, I'H {'| |

B, SR-MERERSAENESERREMESE , BB ET )
AR AFRRRREEF IR MUE, FRBRUT—RATFER | L
| ]

HIEMATHERBRRN LBRAMTRRNEE  RAFEERRAT
BT, EER-—INMEEBRRERNSEHEAAENDEH LR |,
WBEEARMAL  RERLATKNRRBRBRN T ERME , A\TIZR -

i L AR T T PR AT — o

a,
/.

105- 4 —

1IUI]5i *:'t/l.

L

T T

AL o
R R "

| |

e 1


https://share-analytics.zhihuiya.com/view/d2e20c7c-9acd-4dc8-accd-68b3a0a3c2a5
https://worldwide.espacenet.com/patent/search/family/035428514/publication/US7486357B2?q=US7486357B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7486357.PN.&OS=PN/7486357&RS=PN/7486357

