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TKET LCD DEVICE HAVING MULIT-LAYERED
PIXEL ELECTRODES

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

CROSS REFERENCE 10 PRIOR APPLICATIONS

This application is a reissue application from U.S. patent

application Ser. No. 09/911,613 filed on Jul. 25, 2001 and
issued as U.S. Pat. No. 6,836,299, which claims priority to
and the benefit of Korean Patent Application No. 2001-

06820 filed on Feb. 12, 2001, which ave all hereby incorpo-
rated by reference for all purposes as if fully set forth herein.

FIELD OF THE INVENTION

The present invention relates to a thin film transistor 1ig-
uid crystal display (TFT LCD) device, and more particularly
to a reflective or transtlective TFT LCD device having multi-
layered pixel electrodes connected to drain electrodes with
interposing an msulating layer therebetween.

BACKGROUND OF THE INVENTION

TF'T LCD devices are generally classified into a reflective
TFT LCD device using a retlective layer as pixel electrodes,
a transmissive TFT LCD device using transparent pixel
clectrodes, and a transflective TFT LCD device using a
reflective layer having a transmissive region 1n a portion of a
reflective region as pixel electrodes, according to retlectance
or permeability of pixel electrodes. In the TFT LCD devices,
to supply voltage for controlling arrangement of liquid crys-
tal to the pixel electrodes, drain electrodes of thin film tran-
s1stors formed in each pixel are connected to the correspond-
ing pixel electrodes. The pixel electrodes are generally
connected to the drain electrodes through via holes formed
in an 1nterlayer insulating layer.

In a transmissive TFT LCD device, pixel electrodes use
indium oxides to form transparent electrodes. However, this
material may cause a problem that oxidizes wires of alumi-
num (Al) to form nsulating oxides and thereby hinders in
supplying voltage to the pixel electrodes. Therefore, in the
transmissive TFT LCD device, drain electrodes are formed
of a single layer of metal such as chromium (Cr), or a two-
layered conductive layer having an Al-contained metal layer
and a molybdenum tungsten (MoW) or Cr layer formed on
the Al-contained metal layer.

In a reflective TFT LCD device, pixel electrodes usually
use aluminum neodymium (AINd). In this case, materials
forming drain electrodes are also limited. Referring to FIG.
1, a pixel portion of the reflective TFT LCD device using an
casily oxidized metal such as Al as source and drain elec-
trodes 21, 21' 1s 1llustrated. On the source and drain elec-
trodes 21, 21", a protecting layer 23, for example a photosen-
sitive organic insulating layer 1s disposed. The protecting
layer 23 has via holes for connecting the drain electrodes 21°
to the pixel electrodes 27. Therefore, 1n an exposure, devel-
opment and cleaning process of photolithography for form-
ing the via holes, 11 developer or detergent of strong oxidant
contacts the drain electrodes 21' through the via holes, the
upper layer of the drain electrodes 21' may form insulating
oxides 25. The insulating oxides 25 increase contact resis-

tance between the drain electrodes 21' and pixel electrodes
27.

To solve the problem, an upper layer 212' of the drain
clectrode 21' can be formed of metal such as MoW that 1s
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resistant against oxidation, as shown in FIG. 2. However, 1n
this case, battery etlect, like inside a chemical battery, can be
occurred due to difference of electro-negativity between the
upper layer 212' of the drain electrode 21' and an
Al-containing reflective layer forming the pixel electrodes
2’7. For example, due to corroding by the battery effect, gaps
29 similar to spike phenomenon generating at the interface
between a silicon layer and an Al layer can be formed at the
interface between the upper layer 212" and the Al-containing
reflective layer. Also, as a portion of the Al-containing

reflective layer around the gaps 29 falls, the Al-containing
reflective layer can generate cracks 31 around the via holes.
These gaps 29 or cracks 31 cause a problem increasing con-
tact resistance between the pixel electrodes 27 and the drain
clectrodes 21'.

Generally, the battery effect increases 1n proportion to the
difference of surface area and electronegativity between two
metal layers. Accordingly, the drain electrodes 21' that usu-
ally has relatively very small surface area compared to the
pixel electrodes 27 enforces the battery effect more, thereby
increasing the contact resistance between the pixel elec-
trodes 27 and the drain electrodes 21' more.

To solve the battery eflect, 1t can be considered to use a
MoW or Cr layer as reflective plates or pixel electrodes 27.
However, such a choice deteriorates reflectance and conduc-
tivity of the pixel electrodes.

Accordingly, a new TFT LCD device, which can prevent
increase ol contact resistance due to the battery effect or
surface oxidation at the interface between the pixel elec-
trodes and the drain electrodes with maintaining highly
reflectance and conductivity, 1s required.

SUMMARY OF THE INVENTION

It 1s an object of the present immvention to provide an
improved TFT LCD device that can prevent battery effect at
the iterface between pixel electrodes and drain electrodes,
while maintaiming high reflectance and conductivity.

It 1s another object of the present mvention to provide an
improved TFT LCD device that can prevent insulating
oxides at the interface between pixel electrodes and drain
clectrodes, while maintaining high retlectance and conduc-
tivity.

It 1s other object of the present invention to provide an
improved TF'T LCD device that can prevent contact resis-
tance increase at the interface between pixel electrodes and
drain electrodes, while maintaining high retlectance and
conductivity.

These and other objects are provided, according to the
present invention, by a TF'T LCD device having pixel elec-
trodes formed of a multi-layered conductive layer.
Preferably, drain electrodes are composed of multiple layers,
and the most upper layer of the multiple layers 1s composed
of a metal layer that 1s strongly resistant against oxidation.
Also, the multi-layered conductive layer 1s composed of
two-layered conductive layer having a lower layer of metal
that has small electro-negativity difference between itself
and the most upper layer of the drain electrodes and an upper
layer of Al-containing metal.

In the present invention, the lower layer of the two-
layered conductive layer 1s preferably composed of the same
material as that of the most upper layer of the drain
clectrodes, for example one selected from a Cr layer and a
MoW layer. The Al-contaiming metal usually uses pure Al or
AINd. Accordingly, the two-layered conductive layer 1s
formed by depositing the lower layer of one selected from a
Cr layer and a MoW layer and the upper layer of
Al-containing metal and then patterning them.

.
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It 1s noted that the multi-layered conductive layer 1s not
limited to the two-layered conductive layer. To reduce the
battery effect efficiently, if necessary, an imtermediate metal
layer can be interposed between the lower and upper layers
of the two-layered conductive layer.

The multiple layers of the drain electrodes usually use
metal having a high conductivity to prevent a signal voltage
drop due to the data line resistance. Also, the drain elec-
trodes are formed of the same conductive material as that of
the data lines connected to source electrodes. Accordingly,
the multiple layers forming the drain electrodes are prefer-
ably composed of a two-layered layer having an Al layer for
increasing conductivity and a Cr or MoW layer strongly
resistant to oxidation formed on the Al layer, or a three-
layered layer having an intermediate Al layer and an upper
and a lower Cr or MoW layers formed on and under the
intermediate Al-contained layer to prevent spike phenom-
enon due to silicon layers over an active arca. When the
drain electrodes formed along with the data lines are of the
three-layered layer, the MoW layer as the lower and upper
layer preferably 1s better than the Cr layer since it 1s easy to
be patterned along with the intermediate Al-containing layer.

According to the present invention, since the upper layer
of the drain electrodes and the lower layer of the pixel elec-
trodes are formed of same material or metals having small
differences 1n electro-negativity, the battery effect therebe-
tween can be 1gnored. Also, in the two-layered conductive
layer of the pixel electrodes, the upper layer and the lower
layer are concurrently formed to have the same surface area
by means of same patterning process. This may result in
difference in electro-negativity, but battery effect can be pre-
vented. Thus, at the interface between the pixel electrodes
and the drain electrodes, the battery effect 1s considerably
reduced and the spike phenomenon or cracks 1s prevented.

Also, since the upper layer of the drain electrodes 1s com-
posed ol a metal layer strongly resistant to oxidation, insu-
lating oxides are not formed on the upper surface thereof
even though it 1s exposed to oxidizing material such as
developer or detergent, and thereby preventing contact resis-
tance 1ncrease.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 and FIG. 2 are cross-sectional views of a pixel
portion of a conventional reflective TFT LCD device.

FIG. 3 1s a top plan view showing a layout of pixel por-
tions of a top gate type polysilicon TFT LCD device in
accordance with one embodiment of the present invention.

FIG. 4 shows a cross-section taken along line 1—1 of
FIG. 3.

FIGS. 5, 6, 7 and 8 are diagrams showing the process
steps of a method for manufacturing a pixel portion of the
top gate type polysilicon TFT LCD device shown 1n FIG. 4.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present mvention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which a preferred embodiment of the mvention 1s shown.
This invention may, however, be embodied 1n many different
forms and should not be construed as limited to the embodi-
ment set forth herein. Like numbers refer to like elements

throughout.

FIG. 3 15 a top plan view showing a layout of pixel por-
tions of a top gate type polysilicon TFT LCD device in
accordance with one embodiment of the present invention.

10

15

20

25

30

35

40

45

50

55

60

65

4

Reterring to FIG. 3, 1t can be appreciated that in the top plan
view, the pixel portions of the TFT LCD device of the
present invention has the same structure as a general reflec-
tive or transmissive TEF'T LCD device. Namely, the TF'T LCD
device has an active region pattern 13 formed on a substrate,
a gate insulating layer (15 of FIG. 4) formed on the active
region pattern 13, and thin film transistors formed on the
gate msulating layer 15. The thin film transistors have gate
lines 17 including a plurality of gate electrodes, each of
which divides a line or bar shaped sub-region of the active
region pattern 13 mto two portions with crossing the active
region pattern 13.

The gate electrodes which form a portion of the gate lines
17 formed 1n a transverse direction are covered by an inter-
layer msulating layer (19 of F1G. 4) formed on the gate lines
17. In the interlayer msulating layer 19, contact holes 22 are
formed to connect source and drain electrodes 121, 121" with
the two portions of each line shaped sub-region of the active
region pattern 13 divided by the gate electrodes. The source
and drain electrodes 121, 121" formed respectively over the
two portions are composed of a conductive layer. Of the
source and drain electrodes 121, 121', the source electrodes
121 are connected to data lines 210. The data lines 210 com-
posed of a conductive layer of the same material as the
source and drain electrodes 121, 121" are disposed 1n a direc-
tion vertical to the gate lines 17.

On the source and drain electrodes 121, 121' and the data
line 210, a protecting layer (23 of FIG. 4) 1s formed. The
protecting layer has via holes 24 exposing a portion of each
drain electrode 121'. Pixel electrodes 127 composed of a
conductive layer are formed on the protecting layer to be
connected with the drain electrodes 121' through 20 the via
holes 24. Storage lines 53 for supplying capacitance are
formed parallel to the gate lines 17.

It 1s natural that the structure of the pixel portions of the
TFT LCD device of the present invention described above 1s
the same as that of a conventional TFT LCD device, since
the present invention 1s characterized that pixel electrodes
are not formed of a single layer, but of a multi-layered con-
ductive layer.

FIG. 4 shows a cross-section taken along line 1—1 of
FIG. 3. A top gate polysilicon type thin film transistor is
disposed on a substrate 10. Source and drain electrodes 121,
121" of the transistor formed on an 1nterlayer insulating layer
19 are connected to source and a drain regions through the
contact holes 22 in the interlayer insulating layer 19. The
source and drain electrodes 121, 121" are composed of three-
layered metal layer having a lower MoW layer 122, an inter-
mediate AINd layer 123, and an upper MoW layer 124. On
the source and drain electrodes 121, 121', the protecting
layer 23 composed of a photo-sensitive organic insulating
layer 1s formed to a thickness of several um. The protecting
layer 23 has via holes formed on the drain electrodes 121°.
The drain electrodes 121' are connected through the via
holes to the pixel electrodes 127 formed on the protecting

layer 23. The pixel electrodes 127 are composed of a lower
MoW layer 271 and an upper AINd layer 272.

A method for manufacturing a TF'T LCD device 1n accor-
dance with the present invention will now be described. FIG.

5 through FIG. 8 are diagrams showing the process steps of
forming a pixel portion of the TF'T LCD device of FIG. 4.

Referring to FIG. 3, first, an amorphous silicon layer 1s
formed on a substrate 10. Then, the amorphous silicon layer
1s transiormed 1nto a polysilicon layer by performing a laser
annealing process. Generally, before the amorphous silicon
layer 1s formed, a silicon oxide layer can be formed as a
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blocking layer 11 to a thickness of several hundred to 1000
A. An then, the polysilicon layer is patterned to form an
active region pattern 13 having a plurality of line or bar
shaped portions. On the active region pattern 13, a gate 1nsu-
lating layer 15 1s deposited. The gate insulating layer 15 1s
tformed by depositing a silicon oxide layer or a silicon nitride
layer to a thickness of one hundred to several hundred A by a
chemical vapor deposition (CVD) method. On the gate 1nsu-
lating layer 15, gate lines 17 are formed. Storage lines 53 are
also formed along with the gate lines 17. The gate lines 17
are composed of a single metal layer containing Al, or a
multi-layered metal layer including an Al-containing metal
layer and a MoW layer or a Cr layer. It will be noted that
cach gate line 17 includes a gate electrode and a gate pad 1n a
pixel.

An 10on 1implantation 1s performed to the active region pat-
tern 13 by using the gate electrodes as an 1on 1mplantation
mask. Thus, a line shaped portion of the active region pattern
13 1s divided mnto an source and an drain regions. The 1on
implantation process 1s performed twice to each of n-type
and p-type impurities since in the polysilicon LCD device,
n-type transistors along with p-type transistors are generally
disposed at a peripheral portion. In each 10n implantation
process, an 1on implantation mask 1s formed.

Referring to FIG. 6, a silicon nitride layer or a silicon
oxide layer 1s deposited on the gate line 17 to form a 1inter-
layer msulating layer 19 by a CVD method. On the source
and drain regions, the interlayer msulating layer 19 and the
gate msulating layer 15 are removed to form contact holes
22 exposing a portion of the active region pattern 13. Then, a
three-layered metal layer having a lower MoW layer 122, an
intermediate AINd layer 123, and an upper MoW layer 124
1s formed over the whole surface of the substrate by a sput-
tering method. Thereatter, the three-layered metal layer 1s
patterned by using a photo-resist pattern as an etch mask to

form source and drain electrodes 121, 121' and data lines (
not shown in FIG. 5).

The embodiment of the present invention described above
shows an example of a low temperature polysilicon TEFT
LCD device having an active region formed of polysilicon,
but the present invention can be also applied to an amor-
phous silicon TFT LCD device having an active region
formed of amorphous silicon, which a laser annealing pro-
cess 1s not performed after a amorphous silicon layer 1s
formed. Also, the present invention can be applied to a bot-

tom gate type TFT LCD devices as well as a top gate type
TFT LCD device.

Referring to FIG. 7, a protecting layer 23 1s formed of a
photo-sensitive organic insulating layer over the whole sur-
tace of the substrate 10. The photo-sensitive organic insulat-
ing layer 1s convenient compared with other insulating layers
since 1t can be patterned without a separate etching process.
Then, via holes are formed to exposure a portion of each
drain electrode 121' by means ol a photo-exposure and
development process. At this time, a developer of strong
oxidizing properties contacts the drain electrodes 121°
through the via holes. However, since the upper layer 124 of
the drain electrodes 121' 1s composed of MoW that 1is
strongly resistant to oxidation, it does not form insulating
oxides. Also, by controlling the photo-exposure, coarse pro-
jections can be formed on the upper surface of the protecting,
layer 23. The coarse projections form micro lens to enhance

condensing efficiency of retlective plates or pixel electrodes
127 which are formed later.

Referring to FIG. 8, a lower MoW and an upper AINd
layers 271, 272 are continuously formed as lower and upper
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layers of pixel electrodes 127 by a sputtering process. Then,
the lower MoW and the upper AINd layers 271, 272 are
ctched by using a photoresist pattern as an etch mask to form
double layered retlection plates, 1.e., double layered pixel
clectrodes 127. The MoW layer 1s convenient compared with
a Cr layer since 1t can be continuously etched with the AINd
layer. It 1s possible that other conductive metal layer 1s inter-
posed between the MoW layer and the AINd layer. For
example, since a large electro-negativity between the lower
and the upper metal layers 271, 272 of the pixel electrodes
127 forming the reflective plate can increase the battery
effect due to matenial difference, 1t can be considered that a
builfer metal layer of electro-negativity having a middle level
of the lower and the upper metal layers 271, 272 be inter-
posed therebetween.

The embodiment of the present invention described above
shows a reflective TFT LCD device using a reflective layer
as pixel electrodes, but the present invention 1s not limited to
the embodiment. The present invention can be also applied
to a transflective TFT LCD as well as the reflective TEFT
LCD. For example, After a protecting layer exposing a por-
tion of each drain electrode 1s formed, a pixel electrode pat-
tern 1s formed 1n a pixel area. The pixel electrode pattern 1s
composed of transparent electrodes. Then, a Cr and an Al
layers are continuously formed over the whole surface of a
substrate over which the transparent electrode are formed,
and patterned to form a reflective layer pixel electrode pat-
tern having windows 1n a portion of the pixel area. The drain
clectrodes are composed of three-layered metal layer having
a lower MoW layer, an intermediate Al layer, and an upper
MoW layer. In this example, the upper layer of the drain
clectrodes and the lower layer of the pixel electrodes are not
formed of same materials, but a problem due to direct con-
tact between the lower Al layer of the pixel electrodes and

the upper layer of the drain electrodes can be considerably
reduced.

As apparent from the foregoing description, 1t can be
appreciated that the present ivention provides a TFT LCD
device which can prevent electrochemical effect such as bat-
tery effect having bad intluence on the fabrication process,
thereby preventing damage of retlective electrodes and
increasing reflectance thereot to obtain more high definition.

In the drawings and specification, there have been dis-
closed typical preferred embodiments of the invention and,
although specific terms are employed, they are used 1n a
generic and descriptive sense only and not for purpose of
limitation, the scope of the mvention being set forth in the
following claims.

What 1s claimed 1s:

1. A thin film transistor liquid crystal device (TFT LCD),
comprising;

a substrate;

a [thin film transistor] 7F7T formed on said substrate and
having a source electrode and a drain electrode,
wherein the drain electrode 1s formed of multiple layers
comprising an uppermost layer formed of Cr or MoW;

an insulating layer formed over said [thin film transistor]
TFT formed of a photosensitive insulating material and
having a contact hole exposing a portion of the drain
electrode; and

a pixel electrode formed on said insulating layer, and con-
nected to the drain electrode through the contact hole,
wherein the pixel electrode 1s formed of multiple layers
comprising a lower layer formed of the same material
as the uppermost layer of the drain electrode and an
upper layer formed of metal containing Al,
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wherein the pixel electrode further comprises a intermedi-
ate layer formed between the lower laver and the upper
laver and formed of a material having an electro-
negativity ranging between that of the lower laver and
that of the upper layer.

[2. The TFT LCD according to claim 1, wherein the pixel
clectrode further comprises an intermediate layer formed
between the upper layer and the lower layer and formed of a
material having an electro-negativity that 1s between that of
the lower layer and that of the upper layer.]

3. [The TFT LCD according to claim 1,] 4 thin film tran-

sistor liguid crystal device (TFT LCD), comprising:
a substrate;

a TFT formed on said substrate and having a source elec-
trode and a drain electrode, wherein the drain electrode
is formed of multiple layvers comprising an uppermost

laver formed of Cr or MoW;

an insulating layer formed over said TF1, formed of a
photosensitive insulating material and having a contact

hole exposing a portion of the drain electrode; and

a pixel electrode formed on said insulating layer, and con-
nected to the drain electrode through the contact hole,
wherein the pixel electrode is formed of multiple layers
comprising a lower layver formed of the same material
as the uppermost laver of the drain electrode and an
upper layer formed of metal containing Al, wherein the
drain electrode is formed of multiple layers [further
comprises] comprising a lower layer formed of
MoW(and], an intermediate metal layer containing Al,
and the uppermost layer formed of Cr or MoW.

[4. The TFT LCD according to claim 1, wherein said thin
film transistor 1s a top-gate type polysilicon thin film transis-
tor.}

[5. The TFT LCD according to claim 1, wherein said insu-
lating layer 1s formed of a photo-sensitive organic insulating
layer.}

[6. The TFT LCD according to claim 1, further compris-
ing a plurality of small projections formed on an upper sur-
face of said insulating layer and works as micro lens.]

[7. A thin film transistor liquid crystal device (TFT LCD),
comprising;

a substrate;

a thin film transistor formed on said substrate and having a

source electrode and a drain electrode, wherein the
drain electrode 1s formed of Cr or Mo W:;

an insulating layer formed over said thin film transistor
and having a contact hole exposing a portion of the
drain electrode; and

a pixel electrode formed on said insulating layer and con-
nected to the drain electrode through the contact hole,

wherein said pixel electrode 1s multi-layered and com-
prises a lower layer formed of the same material as the
drain electrode.}

[8. The TFT LCD of claim 7, wherein the pixel electrode
turther comprises an upper layer formed of metal containing
Al

9. [The TFT of claim 7, wherein the pixel electrode fur-
ther comprises] A thin film transistor liquid crystal device
(1FT LCD), comprising.

a substrate;

a TFT formed on said substrate and having a source elec-
trode and a drain electrode, wherein the drain electrode
is formed of multiple layers comprising an uppermost

laver formed of Cr or MoW;

an insulating layer formed over said TFT having a contact
hole exposing a portion of the drain electrode; and
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a pixel electrode formed on said insulating laver and con-
nected to the drain electrode through the contact hole,
wherein said pixel electrode is multi-layered and com-
prises a lower layer formed of same material as the
uppermost layer of the dvain electrode, an upper layer
Jormed of metal containing Al, and

an intermediate layer formed between the upper layer and
the lower layer and formed of a maternial having an
electro-negativity [ranging] tat is between that of the
lower layer and that of the upper layer.

10. [The TFT LCD according to claim 7,] 4 thin filn
transistor liquid crystal device (ITFT LCD), comprising:

a substrate;

a TFT formed on said substrate and having a source elec-
trode and a drain electrode, wherein the drain electrode
is formed of multiple layvers comprising an uppermost

laver formed of Cr or MoW,

an insulating layer formed over said TFT having a contact
hole exposing a portion of the drain electrode; and

a pixel electrode formed on said insulating laver and con-
nected to the drain electrode through the contact hole,
wherein said pixel electrode is multi-layered and com-
prises a lower laver formed of same material as the
uppermost layer of the drain electrode; and

wherein the drain electrode 1s multi-layered and com-
prises [an upper] the uppermost layer formed of Cr or
MoW, a lower layer formed of MoW and an intermedi-
ate metal layer containing Al.

[11. The TFT LCD according to claim 7, wherein said thin
film transistor 1s a top-gate type polysilicon thin film transis-
tor.]

[12. The TFT LCD according to claim 7, wherein said
insulating layer 1s formed of a photo-sensitive organic 1nsu-
lating layer.]

[13. The TFT LCD according to claim 7, further compris-
ing a plurality of small projections formed on an upper sur-
face of said insulating layer and works as micro lens.]

14. A thin film transistor liquid crystal device (1FT LCD),
COmprising.

a substrate;

a TFT formed on the substrate and having a source elec-
trode and a drain electrode, wherein the drain electrode
is formed of multiple layers comprising an uppermost

laver formed of Cr or MoW;

an insulating layer formed over said TFT and having a
contact hole exposing a portion of the drain electrode;
and

a pixel electrode formed on the insulating layer, wherein
the pixel electrode is formed of multiple lavers compris-
Ing:

a lower layer formed of a same metal as the uppermost

laver and in contact with the drain electrode through
the contact hole, and

a upper layer formed over the lower layer and formed of a
different metal from the uppermost layer;

wherein the pixel electrode further comprises an interme-
diate layer formed between the lower laver and the
upper laver and formed of a material having an electro-
negativity ranging between that of the lower layer and
that of the upper layer.

15. A thin film transistor liquid crystal device (TFT LCD),

COmMprising:
a substrate;

a TFT formed on the substrate and having a source elec-
trode and a drain electrode,
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wherein the drain electrode is formed of multiple layers an upper layer formed over the lower layer and formed of
comprising an uppermost layer formed of Cv or Mo, a different metal from the uppermost layer,

an insulating laver formed over said TFT and having a wherein the drain electrode is formed of multiple layers
contact hole exposing a portion of the drain electrode; COMPTISING:
and ° the uppermost layer formed of Cv or MoW,

a pixel electrode formed on the insulating laver, wherein a second electrode layer formed of Al and formed under a
the pixel electrode is formed of multiple layers compris- first electrode laver, and
ing: a third electrode layer formed of MoW and formed under

a lower layer formed of a same metal as the uppermost 1 the second electrode layer.

laver and in contact with the drain electrode through
the contact hole, and % k% % % o
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