a9 United States

US 20040125249A1

a2 Patent Application Publication (i) Pub. No.: US 2004/0125249 A1l

Cho et al.

(43) Pub. Date: Jul. 1, 2004

(54) LIQUID CRYSTAL DISPLAY DEVICE AND Publication Classification
FABRICATION METHOD THEREOF

(76) Inventors: So-Haeng Cho,

(51) Inte CL7 oerrrecssrinscsssiinesesscsnines GO2F 1/136
Seoul (KR); Min-Joo

Kim, Seoul (KR) (52) US. Cl oo ssomssssisn 349/43

Correspondence Address:

SONG K. JUNG

McKenna Long & Aldridge LLP 57 ABSTRACT

1900 K Street, NW

Washington, DC 20006 (US)

(21) Appl. No.: 10/601,784

A method for fabricating a liquid crystal display device
comprises: providing a transparent substrate; forming a gate
electrode and a gate line on the substrate; forming a semi-

(22) Filed: Jun. 24, 2003 conductor layer pattern on the gate electrode; forming

source/drain electrode and a data line vertically intersecting

(30) Foreign Application Priority Data the gate line and defining a pixel region; and forming a

Dec. 27,2002 (KR) ..o

205b
204a

\

Q

\
/’
A \\

striped passivation layer on the data line and on the thin film

...................... 2002-85625 transistor.

203b
204b

1\!'

\\,,
NN




Patent Application Publication Jul. 1, 2004 Sheet 1 of 7 US 2004/0125249 A1

FIG. 1

RELATED ART

48

H

I

i
N \§

S

&\x\\\\\\\\\\, .

2~

| — - —.

\\\\ =

W

10

FIG. 2

RELATED ART

4a

% 3'\\%?\1_\\.
Q\ AN 7477, \
15 N)X/ \\ ",/,A\\\ =0 1%
13~ — —

2 6



Patent Application Publication Jul. 1,2004 Sheet 2 of 7 US 2004/0125249 A1

FIG. 3A
110
102
103
{:‘.?E:E:E::':E:-i:iﬂ
FIG. 3B
103

102 /_\ 120

[/
&

107

13
130




Patent Application Publication Jul. 1,2004 Sheet 3 of 7 US 2004/0125249 A1

FIG. 4




US 2004/0125249 A1

Jul. 1,2004 Sheet 4 of 7

Patent Application Publication

DA

FIG.

LSV g VAT L,

o My A
e e e T ST LT T Y

P AL A

9,

207
204
201

. P o P () TR W TR, SORCK, o
R S I O R A B I B
A7 27 X

(T 77 77 TF 7 77 757 27 727 57 o 2K

204a 2052 204b

OB

FIG.

)

VLTS

204b

N\

205b

205b

204a

23—

202



Patent Application Publication Jul. 1,2004 Sheet 5 of 7 US 2004/0125249 A1

FIG. B6A
i
|
|
202 |
306 ——] B\\}\\}\\}\\\\\”\\ Cst
215 : 0
)
202a ~J i 201
l— — —1- :_ ....... N
20" | \
\
R

204a 205a 204b

FIG. 6B

205b  205b
204b

204a

PN ””/4
\\\\%/: Sz

202a



US 2004/0125249 A1

Jul. 1,2004 Sheet 6 of 7

Patent Application Publication

TA

FIG.

&

V.
s A A ) M
e \J .W\ \"\ &

x 0.0\04. \»\vs...w\..,\‘-\oss\..\0.Ow.M.vP.c.M\NOuO.WN\\..\\O\CMu.
2 \\\OM.\\\\'\\\\..?\\\\\O \\\\\MO\\\\\\O \s\\\O\ a4
AN A Y N e N N
% o %%, % Y% 0.7
i 2

iy

22

e s 7 w3 Ml B 2§ %5,

f S
LN
& Yl Ve,
Y, %
7 oh .
E N2 L 7 7 L G (] A

Z
A AN

RIS

PR SR TR S TR o
I A P

7 % %7
CRONITKIOHK
z R ST
PR XSO K A X
D 2l is 5 i 7 e 50

202
0

204a 205a 204b

7B

FIG.

<05b

205b

204

406

202a



Patent Application Publication Jul. 1,2004 Sheet 7 of 7 US 2004/0125249 A1

FIG. 8A

310

302

302 /\ 320

I:/
&




US 2004/0125249 Al

LIQUID CRYSTAL DISPLAY DEVICE AND
FABRICATION METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. 2002-85625, filed on Dec. 27, 2002,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device and its fabrication method, and more particu-
larly, to a liquid crystal display device with a passivation
layer favorable for a printing method and its fabrication
method.

[0004]

[0005] A display device, especially, a flat panel display
device such as a liquid crystal display device, has an active
device, such as a thin film transistor, in each pixel to drive
the pixel. This kind of driving method of the display device
is usually called an active matrix driving method. In such an
active matrix method, the active device to drive the pixel is
disposed at pixel regions arranged in a matrix form.

[0006] FIG.1is a view illustrating an active matrix liquid
crystal display device. The liquid crystal display device in
this figure is a TFT-LCD (Thin Film Transistor Liquid
Crystal Display) employing thin film transistors as the active
devices.

[0007] As illustrated in FIG. 1, perpendicularly arranged
gate lines 2 and data lines 4 define pixel regions. A thin film
transistor 10 is formed at the crossing point of the gate line
2 and the data line 4 to independently control driving of each
pixel region. The thin film transistor 10 includes a gate
electrode 2a connected to the gate line 2, a semiconductor
layer 5 formed on the gate electrode 2a and activated when
a scan signal is applied to the gate electrode 24, and
source/drain electrodes 4a and 4b formed on the semicon-
ductor layer 3a.

[0008] Apixel electrode 7 is formed at the pixel region and
connected to the drain electrode 4b. When an image signal
is applied to the pixel electrode 7 through the source and
drain electrode 4a and 4b as the semiconductor 4 is acti-
vated, an image signal is applied to the pixel electrode 7
through the source/drain electrodes 4a and 4b to operate
liquid crystal (not shown). The pixel electrode 7 is con-
nected to the drain electrode 4b through a drain contact hole
8a.

[0009] A storage electrode 6 is independently formed on
the gate line 2, and a gate insulation film (not shown) is
interposed between the gate line 2 and the storage electrode
6. The gate line 2 overlapping with the storage electrode 6
forms a storage capacitor Cst with the gate insulation film
formed between the storage electrode 6 and the gate line 2,
and the storage electrode 6 is connected to the pixel elec-
trode 7 through the storage contact hole 8b.

[0010] The storage capacitor Cst charges a gate voltage
while a gate signal is applied to the gate electrode 2a and
discharges the charged voltage while a data voltage is
supplied to the pixel electrode 7 when the next gate line is
driven, thereby preventing voltage change in the pixel
electrode 7.

2. Discussion of the Related Art
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[0011] FIG. 2 illustrates a structure of a section taken
along line I-I' of FIG. 1 of the thin film transistor 10 and the
storage capacitor Cst disposed in the pixel.

[0012] As illustrated, the thin film transistor 10 includes a
substrate 1 made of a transparent insulation material such as
glass; a gate electrode 2¢ formed on the substrate 1; a gate
insulation layer 13 deposited over the entire substrate 1 with
the gate electrode 2a formed thereon; a semiconductor layer
5a formed on the gate insulation layer 13 and activated as a
signal is applied to the gate electrode 2a, an ohmic contact
layer 5b formed on the semiconductor layer Sa, source/drain
electrodes 4a and 4b formed on the ohmic contact layer 5b,
and a passivation layer 15 formed on the source/drain
electrode 4a and 4b to protect the TFT, on which a pixel
electrode 7 is formed connected to the drain electrode 4b
through the drain contact hole 8a. The source/drain elec-
trodes 4a and 4b are electrically connected to the pixel
electrode 7 formed in the pixel region, so that as a signal is
applied to the pixel electrode 7 through the source/drain
electrodes 4a and 4b, liquid crystal in the pixel region is
driven to display an image.

[0013] Meanwhile, the storage capacitor Cst consists of
the gate line 2, the storage electrode 6 and the gate insulation
film 13 formed therebetween.

[0014] The passivation layer 15 is formed over the entire
surface of the substrate 1 including the thin film transistor 10
and the storage electrode 6. Contact holes 82 and 8b are
formed in the passivation layer 15 to expose portions of the
drain electrode 4b and the storage electrode 6. The drain
electrode 4b and the storage electrode 6 are electrically
connected to the pixel electrode 7 through the contact holes
8a and 8b.

[0015] The liquid crystal display device constructed as
described above has the following problems.

[0016] That is, the liquid crystal display device is fabri-
cated by a photomasking process including a series of
photoresist deposition, alignment, exposure, development
and cleansing. Also, plural photomasking processes are
necessary to complete the liquid crystal display device, thus
degrading a productivity.

[0017] In addition, in forming the contact hole of the
passivation layer, after the photoresist is exposed, the pho-
toresist is not completely removed during the developing
process. The residual photoresist film causes an increase in
contact resistance between the drain electrode and the stor-
age electrode that are electrically connected to the pixel
electrode, degrading a picture quality.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to a
liquid crystal display device and fabrication method thereof
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.

[0019] Therefore, an advantage of the present invention is
to provide a method for fabricating a liquid crystal display
device including a printing method.

[0020] Another advantage of the present invention is to
provide a liquid crystal display device with a passivation
layer favorable for a printing method.
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[0021] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provided a
method for fabricating a liquid crystal display device includ-
ing: providing a first substrate; forming a gate electrode and
a gate line on the first substrate; forming a semiconductor
layer pattern on the gate electrode; forming source/drain
electrode and a data line substantially perpendicular to the
gate line and crossing to define a pixel region; forming a
striped passivation layer on the data line and on the thin film
transistor; providing a second substrate facing the first
substrate; and providing liquid crystal between the first and
substrate

[0022] In another aspect, a liquid crystal display device
includes first and second substrates facing each other; a gate
line and a data line arranged substantially perpendicular to
one another on the first substrate and defining a pixel region;
a thin film transistor at crossing of the gate line and the data
line; a passivation layer in a stripe form on the data line and
the thin film transistor; and liquid crystal between the first
and second substrates. In another aspect of the present
invention, a method of fabricating a liquid crystal display
device includes providing a first substrate; forming a gate
electrode and a gate line on the substrate; forming a semi-
conductor layer pattern on the gate electrode; forming
source/drain electrode and a data line substantially perpen-
dicular to the gate line and crossing the gate line to define a
pixel region; forming a passivation layer on the data line and
on the thin film transistor by roll printing an organic material
onto the first substrate; providing a second substrate facing
the first substrate; and providing liquid crystal between the
first and second substrate.

[0023] The foregoing and other features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

[0024] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0026] FIG. 1 is a plane view illustrating a structure of a
general liquid crystal display device;

[0027] FIG. 2 is a sectional view taken along line I-I' of
FIG. 1;
[0028] FIGS. 3A to 3C are views illustrating a pattern

forming method of a liquid crystal display device by a
printing method in accordance with the present invention,

[0029] FIG. 4 is a plan view illustrating a defective
contact hole as possibly formed in case that an etching object
layer is a passivation layer;
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[0030] FIGS. 5A and 5B are a plan view and illustrate a
sectional structure taken along line II-II' of FIG. 5A of a thin
film transistor and a storage capacitor disposed in a pixel of
a liquid crystal display device in accordance with a first
embodiment of the present invention;

[0031] FIGS. 6A and 6B illustrate a liquid crystal display
device in accordance with a second embodiment of the
present invention;

[0032] FIGS. 7A and 7B illustrate a liquid crystal display
device in accordance with a third embodiment of the present
invention; and

[0033] FIGS. 8A to 8C are views illustrating a method of
forming a patterned insulation layer using a roll printing
method according to the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0034] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0035] FIGS. 3A to 3C are views illustrating a resist
pattern forming method of a liquid crystal display device
through a printing method in accordance with the present
invention.

[0036] With reference to FIG. 3A, a cliché100 with a
concave groove 102 formed at a position corresponding to a
pattern desired to be formed on a substrate is prepared. A
resist 103 is deposited on the surface of the substrate 100. A
doctor blade 110 may be used to planarize the surface of the
cliché100, push the resist into the grooves 102 and remove
the resist 103 from the surface of the cliché100. Thus, the
resist 103 is filled in the groove 102 while the resist
remaining on the surface of the cliché100 is removed.

[0037] Asillustrated in FIG. 3B, the resist 103 filled in the
groove 102 of the cliché100 is transferred to a surface of the
printing roll 120 that is rotated in contact with the surface of
the cliché100. The printing roll 110 is formed with the same
width as a panel of a display device to be fabricated and has
a circumference substantially the same as the length of the
panel. Accordingly, the resist 103 filled in the groove 102 of
the ¢liché100 is transferred onto the printing roll 120.

[0038] Thereafter, as illustrated in FIG. 3C, to transfer the
resist 103 on the printing roll 120 to the surface of the
etching object layer 131 formed on the substrate 130, the
printing roll 120 is rotated in close proximity or in contact
with the etching object layer 131. Thus, the resist 103
transferred on the printing roll 120 is applied to the etching
object layer 131. Then, the applied resist is UV-irradiated or
heated to be dried to form a resist pattern 107. Accordingly,
at this time, a desired resist pattern 107 can be formed over
the entire etching object layer 131 by rotating the printing
roll 120 once over the surface of the etching object layer
131

[0039] The etching object layer 131 can be a metal layer
for forming a metal pattern such as the gate electrode or the
source/drain electrodes of the thin film transistor, the gate
line, the data line or the pixel electrode and the storage
electrode, or the semiconductor layer. The etching object
layer 131 can be the insulation layer such as SiOx or SiN¥x,
or any other type of material desired to be patterned using a
resist.
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[0040] After the resist pattern 107 is formed on the etching
object layer 131 such as the metal layer or the insulation
layer, the etching object layer is etched through a general
etching process, thereby forming a desired patterned layer.
That is, in the case of a metal layer, e.g., the gate line, the
data line and the electrode structure of the thin film transistor
or in the case of the insulation layer, €.g., a contact hole, etc.
or desired pattern.

[0041] The above-described printing method is advanta-
geous in that the resist pattern can be generated through a
one time process. The process is simple, and process time
can be shortened compared to the related photomasking
process.

[0042] However, with such a printing method, a defective
pattern may be created in forming a fine pattern (on the order
of microns), such as the contact hole. That is, as mentioned
above with respect to the related art, the contact hole is
formed at the upper portion of the thin film transistor,
exposing a portion of the drain electrode and the storage
electrode of the thin film transistor, and the pixel electrode
formed on the passivation layer is electrically connected
with the drain electrode and the storage electrode through
the contact hole. However, since the contact hole has a size
of few um, it is difficult to form an accurate pattern.

[0043] 1In order to form the contact hole, as illustrated in
FIG. 4, a resist 160 should be formed on the passivation
layer 150 except for the contact hole region 155. Using the
resist 160 as a mask, the exposed passivation layer 150 is
etched to form a contact hole. In accordance with the present
invention, the resist 160 is formed simultaneously when the
printing roll (not shown) is rotated on the passivation layer.
The printing roll may apply some pressure to the passivation
layer. However, in case of a fine pattern such as the contact
hole, the pressure applied causes some of the resist 160 to
spread into the contact hole region 155, as illustrated in the
enlarged view. In the worst case, the contact hole region 155
may be filled with some of the resist 160.

[0044] With the contact hole pattern poorly formed, the
passivation layer cannot be properly etched. Then, the pixel
electrode may not properly contact with the drain electrode
and the storage electrode, causing an increase in the contact
resistance, resulting in a problem in driving of the thin film
transistor and degradation of a picture quality.

[0045] Therefore, the present invention aims to provide a
liquid crystal display device with a passivation layer struc-
ture favored for the printing method.

[0046] FIG. 5A is a plan view and FIG. 5B is a sectional
view taken along line II-II' of FIG. 5A of a thin film
transistor and a storage capacitor in a pixel of a liquid crystal
display device in accordance with a first embodiment of the
present invention.

[0047] Asillustrated, in the liquid crystal display device in
accordance with the present invention, the gate line 202 and
data line 204, which are substantially perpendicular to one
another on a substrate, define the pixel region. A thin film
transistor 210 is formed near the crossing of the gate line 202
and the data line 204 to independently control driving of
each pixel.

[0048] The thin film transistor 210 includes a gate elec-
trode 202a connected to the gate line 202, a semiconductor
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layer 2054 formed on the gate electrode 202a and activated
when a scan signal is applied to the gate electrode 2024, an
ohmic contact layer 205b formed on the semiconductor layer
205¢ and source/drain electrodes 204a and 204b formed on
the ohmic contact layer 205b.

[0049] A pixel electrode 207 is formed at the pixel region
and connected to the source/drain electrodes 204a and 2045.
When the semiconductor layer 205 is activated, an image
signal is applied to the pixel electrode 207 through the
source/drain electrodes 204a and 204b to operate liquid
crystal (not shown). The pixel electrode 207 may be directly
connected to the drain electrode 204b.

[0050] A passivation layer 215 is formed in a stripe on the
thin film transistor 210 and on and along the data line 204.
The passivation layer 215 protects the thin film transistor
210 and prevents a short between the data line 204 and its
adjacent pixel electrode 207.

[0051] In the pixel region defined by the gate line 202 and
the data line 204, the storage electrode 206 disposed on the
gate line 202 and a portion of the drain electrode 2045 on
which the pixel electrode is formed are exposed. That is,
these features are not covered by the passivation layer 215.

[0052] Accordingly, the drain electrode 204b and the
storage electrode 206 can contact the pixel electrode 207
directly without the need for a contact hole through the
passivation layer. The storage electrode 206 forms the
storage capacitor Cst together with the gate line 202 formed
at its lower side.

[0053] With reference to FIG. 5B, the thin film transistor
210 includes a substrate 201 made of a transparent insulation
material such as glass, a gate electrode 202¢ formed on the
substrate 201, a gate insulation layer 213 deposited over the
entire substrate 201 with the gate electrode 202 formed
thereon, a semiconductor layer 2054 formed on the gate
insulation layer 213 and activated when a signal is applied
to the gate electrode 202g, an ohmic contact layer 2054
formed on the semiconductor layer 2054, source/drain elec-
trode 204¢ and 2045 formed on the ohmic contact layer
205b. The passivation layer 215 for protecting the thin film
transistor device is formed over the source/drain electrode
204a and 204b. As mentioned above with reference to FIG.
5, the passivation film 215 is formed only on an upper
portion of the thin film transistor on part of the drain
electrode 204b, leaving a portion of the drain electrode
exposed. The exposed portion of the drain electrode 204b
and the storage electrode 206 directly contact with the pixel
204b electrode 207 formed thercon.

[0054] The source/drain electrodes 204a and 204b of the
thin film transistor 210 are electrically connected to the pixel
electrode 207 formed in the pixel, so that as a signal is
applied to the pixel electrode 207 through the source/drain
electrodes 204a and 204b, liquid crystal is driven to display
an image.

[0055] The storage capacitor Cst consists of the gate line
202, the storage electrode 206, and the gate insulation layer
213 formed therebetween. The storage capacitor Cst charges
a gate voltage while a gate signal is applied to the gate
electrode 2024 and discharges the charged voltage while a
data voltage is supplied to the pixel electrode 207 when the
next gate line is driven, thereby preventing a voltage change
of the pixel electrode 207.
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[0056] The liquid crystal display device with the above-
described structure is fabricated through the following pro-

cess, which will now be described with reference to FIG.
5B.

[0057] First, a metal material such as Al, AINd, Cr, Mo,
and/or Cu is deposited on the transparent substrate 201 by
sputtering and patterned to form the gate electrode 2024 and
the gate line 202.

[0058] Next, an inorganic film such as SiNx or SiOx is
deposited over the entire surface of the substrate 201 with
the gate electrode 202¢ and the gate line 202 formed
thereon, to form the gate insulation layer 213.

[0059] Subsequently, amorphous silicon and n+ amor-
phous silicon doped with an impurity such as phosphor (p)
are sequentially deposited on the gate insulation layer 213
and patterned to form the semiconductor layer 205¢ and the
ohmic contact layer 205b.

[0060] Thereafter, a metal material such as Mo, MoW,
MoTa, MoNb, Cr or W is deposited on the ohmic contact
layer 205b and on the gate insulation layer 213 by sputtering
and patterned to form the source/drain electrodes 204a and
204b having a certain interval therebetween on the semi-
conductor layer 205 and the storage electrode 204 overlap-
ping with the gate line 202, thereby forming the thin film
transistor 210 and the storage capacitor Cst.

[0061] Then, an inorganic material such as SiOx or SiNx
or an organic material such as BCB or acryl is coated on the
entire surface of the substrate 201 with the thin film tran-
sistor 210 and the capacitor Cst formed thereon, and pat-
terned to form the passivation layer 215 disposed in a stripe
form at the thin film transistor and along a short preventing
region between the data line 204 and the pixel electrode 207.

[0062] The liquid crystal display device formed through
the above-described process can be fabricated through the
printing method as described above with reference to FIG.
3. Especially, rather than forming the few um of contact
hole, the passivation layer 215 is formed only at the short
preventing region between the data line 204 and the pixel
electrode 207 and at the thin film transistor, so that a
defective pattern possibly generated during the printing
method can be prevented.

[0063] In addition, because the drain electrode 2045 and
the storage electrode 206 directly contact with the pixel
electrode 207 (that is, not through a contact hole) the contact
resistance between the drain electrode and storage electrode
can be reduced compared to the related art, and accordingly,
a picture quality can be more improved.

[0064] FIGS. 6A and 6B illustrate a liquid crystal display
device in accordance with a second embodiment of the
present invention; and FIGS. 7A and 7B illustrate a liquid
crystal display device in accordance with a third of the
present invention. FIGS. 6B and 7B illustrate sections taken
along line ITI-III' and IV-IV' of FIGS. 6A and 7A.

[0065] With reference to FIGS. 6A, 6B and 7A and 7B, a
storage line is prepared to form a storage capacitor, and
except for the storage line, their constructions are the same
as those of the former embodiment (FIG. 5). Thus, same
reference numerals are given to the same elements and only
their difference will now be described.
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[0066] First, as illustrated in FIGS. 6A and 6B, a storage
line 306 is formed substantially parallel to the gate line 202,
on which the pixel electrode 207 is formed to form a storage
capacitor Cst. As in the former embodiment, the storage
capacitor Cst is formed by the storage line 306, which is
substantially parallel to the gate line 202, the gate insulation
layer 213 deposited thereon, and the pixel electrode 207
formed overlapping with the storage line 306. The storage
line 306 is patterned and formed at the same time when the
gate line 202 is formed.

[0067] Meanwhile, with reference to FIGS. 7A and 7B, a
storage line 406 may be formed substantially parallel to the
data line 204, on which the pixel electrode 207 is formed to
contact directly therewith. In this case, a storage capacitor
Cst is formed by the storage line 406 disposed parallel to the
data line 204, the passivation layer 215 deposited thereon,
and the pixel electrode 207 formed on the passivation layer
215 to overlap with the storage line 406. The storage line
406 is patterned and formed at the same time when the data
line 204 is formed.

[0068] As illustrated in FIGS. 6A, 6B, 7A and 7B, the
storage capacitor is formed by providing the storage line, so
that a gate signal delay can be reduced compared to the
former embodiment (FIG. 5).

[0069] In detail, the gate signal delay is caused due to the
resistance of the gate line and the storage capacitor gener-
ated on the gate line. By moving the storage capacitor on the
gate line to a different region, the gate signal delay can be
reduced. In addition, because the drain electrode 20456 and
the storage lines 306 and 406 directly contact with the pixel
electrode 207, their contact resistance can be reduced, and
thus a picture quality can be more improved.

[0070] In addition to the photomasking process described
above with respect to FIGS. 3A to 3C, the liquid crystal
display devices illustrated in FIGS. 5A, 5B, 6A, 6B, 7A and
7B may also be fabricated using method of roll printing a
passivation layer directly onto the substrate. Such process
will be described with respect to FIGS. 8A to 8C.

[0071] FIGS. 8A to 8C arc views illustrating forming a
passivation of a liquid crystal display device through a
method of roll printing an organic material in accordance
with the present invention.

[0072] With reference to FIG. 8A, a cliché300 with a
concave groove 302 formed at a position corresponding to a
pattern desired to be formed on a substrate is prepared. An
organic insulation material 303 is deposited on the surface of
the substrate 300. A doctor blade 310 may be used to
planarize the surface of the cliché300, push the resist into the
grooves 302 and remove the resist 303 from the surface of
the cliché300. Thus, the resist 303 is filled in the groove 302
while the resist remaining on the surface of the cliché300 is
removed.

[0073] As illustrated in FIG. 8B, the organic insulation
material 303 filled in the groove 302 of the cliché300 is
transferred to a surface of the printing roll 320 that is rotated
in contact with the surface of the cliché300. The printing roll
310 is formed with the same width as a panel of a display
device to be fabricated and has a circumference substantially
the same as the length of the panel. Accordingly, the organic
insulation material 303 filled in the groove 302 of the
cliché300 is transferred onto the printing roll 320.
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[0074] Thereafter, as illustrated in FIG. 8C, to transfer the
organic insulation material 303 on the printing roll 320 to the
surface of a substrate 330 already having components (not
shown) such as data lines, gate lines and thin film transistors
formed thereon, the printing roll 320 is rotated in close
proximity or in contact with the substrate 330. Thus, the
organic insulation material 303 transferred on the printing
roll 320 is applied to the substrate 330. Accordingly, at this
time, a passivation layer having a desired pattern 307 can be
formed over the entire substrate 331 by rotating the printing
roll 320 once over the surface of the substrate 330.

[0075] The above-described printing method is advanta-
geous in that the passivation layer pattern 307 can be
generated through a one time process and a photomasking
process is not required to provide a patterned passivation
layer 307. Thus, at least one photomasking process step can
be eliminated during manufacturing of the liquid crystal
display device.

[0076] 1t will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

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

first and second substrates facing each other;

a gate line and a data line arranged substantially perpen-
dicular to one another on the first substrate and defining
a pixel region;

a thin film transistor at crossing of the gate line and the
data line;

apassivation layer in a stripe form on the data line and the
thin film transistor; and

liquid crystal between the first and second substrates.
2. The device of claim 1, wherein the thin film transistor
comprises: a gate electrode;

a semiconductor layer on the gate electrode; and source/
drain electrodes on the semiconductor layer.
3. The device of claim 1, further comprising:

a gate insulation layer formed between the gate line and

the data line.

4. The device of claim 2, wherein the striped passivation
film is formed to partially overlap the drain electrode such
that a portion of the drain electrode of the thin film transistor
is not covered by the passivation film.

5. The device of claim 2, further comprising:

a pixel electrode connected to the drain electrode.
6. The device of claim 1, further comprising:

a storage electrode on the gate line.
7. The device of claim 1, further comprising:

a storage line substantially parallel to the gate line and on
the same layer as the gate line.
8. The device of claim 1, further comprising:

a storage line substantially parallel to the data line and on
the same layer as the data line.
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9. The device of claim 1, wherein the passivation layer has
a constant width.

10. A method for fabricating a liquid crystal display
device, comprising:

providing a first substrate;
forming a gate electrode and a gate line on the substrate;

forming a semiconductor layer pattern on the gate elec-
trode;

forming source/drain electrode and a data line substan-
tially perpendicular to the gate line and crossing the
gate line to define a pixel region;

forming a striped passivation layer on the data line and on
the thin film transistor;

providing a second substrate facing the first substrate; and

providing liquid crystal between the first and second
substrate.
11. The method of claim 10, wherein forming a passiva-
tion layer comprises:

providing a cliché having a groove;
filling a resist into the groove,

applying the resist filled in the groove of the cliché onto
an etching objection layer on the first substrate; and

etching the etching objection layer by using the resist
applied on an etching objection layer as a mask.
12. The method of claim 11, wherein applying the resist
to the etching object layer comprises:

transferring the resist filled in the groove of the cliché
onto the surface of a printing roll; and

applying the resist of the printing roll onto the eiching

object layer by rotating the printing roll.

13. The method of claim 11, wherein the etching object
layer is an insulation layer.

14. The method of claim 13, wherein the insulation layer
contains inorganic material such as Si0x or SiNx.

15. The method of claim 13, wherein the insulation layer
contains an organic material such as BCB (benzocy-
clobutene) or acryl.

16. The method of claim 10, further comprising:

forming a pixel electrode contacting the drain electrode in

the pixel region.

17. The method of claim 16, wherein a portion of the pixel
electrode is formed on the drain electrode not covered by the
striped passivation film.

18. The method of claim 10, further comprising:

forming a storage electrode over the gate line when the
source/drain electrode is formed.
19. The method of claim 10, further comprising:

forming a storage line substantially parallel with the gate

line in the pixel region.

20. The method of claim 19, wherein the storage line is
formed at the same time that the gate line is formed.

21. The method of claim 18, wherein the storage line is
formed substantially parallel to and adjacent to the data line
in the pixel region.

22. The method of claim 21, wherein the storage line is
formed at the same time that the data line is formed.
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23. The method of claim 10, wherein the passivation layer
has a constant width.

24. A method of fabricating a liquid crystal display
device, comprising:

providing a first substrate;
forming a gate electrode and a gate line on the substrate;

forming a semiconductor layer pattern on the gate elec-
trode;

forming source/drain electrode and a data line substan-
tially perpendicular to the gate line and crossing the
gate line to define a pixel region;

forming a passivation layer on the data line and on the thin
film transistor by roll printing an organic material onto
the first substrate;

providing a second substrate facing the first substrate; and

providing liquid crystal between the first and second
substrate.
25. The method of claim 24, further comprising;

forming a pixel electrode contacting the drain electrode in
the pixel region.
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26. The method of claim 25, wherein a portion of the pixel
electrode is formed on the drain electrode not covered by the
striped passivation film.

27. The method of claim 24, further comprising;

forming a storage electrode over the gate line when the
source/drain electrode is formed.
28. The method of claim 24, further comprising;

forming a storage line substantially parallel with the gate

line in the pixel region.

29. The method of claim 28, wherein the storage line is
formed at the same time that the gate line is formed.

30. The method of claim 29, wherein the storage line is
formed substantially parallel to and adjacent to the data line
in the pixel region.

31. The method of claim 30, wherein the storage line is
formed at the same time that the data line is formed.

32. The method of claim 24, wherein the passivation layer
has a constant width.

33. The method of claim 24, wherein the organic material
contains BCB (benzocyclobutene), polyimide or acryl.

L S T T



THMBW(EF)

[FR]ERE (BRI A (I

RE(EFR)AGE)

HA R E(FRR)AGE)

FRI& B A

EHA

S EREESE

BEG®)

—MRBERRENHIESE , O8F | RESEHEREPMRER LK
Al AR AR 7E AR BB AR | T AR K S5 R B 3R TP AR e ER AR AN SR
WL EE MR H REGRE XN BIRE, R EFTRRIEL £ TR ER
RIEE LB ALE,

REETEREREHES

US20040125249A1 NI (»&E)B

US10/601784

CHO SO%
KIM MIN JOO

CHO SO-=
KIM MIN-JOO

LG DISPLAY CO. , LTD.

CHO SO HAENG
KIM MIN JOO

CHO, SO-HAENG
KIM, MIN-JOO

GO02F1/136 GO2F1/1368
GO02F1/1368

1020020085625 2002-12-27 KR
US6930733

Espacenet USPTO

: ,,, A

\\ y,
0

,

2 W

AN

’IIII///

)

2004-07-01

2003-06-24

patsnap



https://share-analytics.zhihuiya.com/view/4fb523e7-e93a-4f13-a887-318b9f2d9dc1
https://worldwide.espacenet.com/patent/search/family/032653181/publication/US2004125249A1?q=US2004125249A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220040125249%22.PGNR.&OS=DN/20040125249&RS=DN/20040125249

