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FIG. 1(Prior Art)
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FIG.2(Prior Art)
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THIN FILM TRANSISTOR ARRAY PANEL
USED FOR A LIQUID CRYSTAL DISPLAY
AND A MANUFACTURING METHOD
THEREOF

CROSS REFERENCE TO PRIOR APPLICATIONS

This application is a Continuation Application of a U. S.
patent application Ser. No. 10/692,033 filed on Oct. 23, 2003
andissued as U.S. Pat. No. 6,969,643, which is a continuation
of U.S. patent application Ser. No. 09/156,525, filed Sep. 17,
1998 and issued as U.S. Pat. No. 6,682,961 on Jan. 27, 2004,
which is a divisional of U.S. patent application Ser. No.
08/777,506, filed Dec. 30, 1996 and issued as U.S. Pat. No.
6,043,511 on Mar. 28, 2000, which claims priority to and the
benefit of Korean Patent Application No. 1995-66713filed on
Dec. 29, 1995, which are all hereby incorporated by reference
for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

A. Field of the Invention

The present invention relates to a thin film transistor (TFT)
array panel used for a liquid crystal display (LCD) and a
fabricating method thereof. More particularly, the present
invention relates to a method for manufacturing a TFT array
panel through a photolithography process of four steps and a
TFT array panel manufactured thereby.

B. Description of the Conventional Art

Generally, a liquid crystal display (LCD) includes two
panels and liquid crystal material injected therebetween.
Referring to FIG. 1, a wiring such as gate lines (not shown)
and data lines (not shown), a pixel electrode 70 and a thin film
transistor 70 are formed in either panel 100 of two panels. In
addition, a black matrix 210, a color filter 220 and a common
electrode 240 are formed in the other panel, and an overcoat
film 230 is formed between the black matrix 210 and the color
filter 220, and the common electrode 240,

Hereinafter, a conventional thin film transistor (TFT) array
panel will be explained in detail with reference to FIGS. 2 and
3.

FIG. 2 is a plan view illustrating a conventional TFT array
panel used for a liquid crystal display (LCD) and FIG. 3 is a
cross-sectional view cut along the line III-IIT in FIG. 2.

As shownin FIG. 1and F1G. 2,a gate line 11 and its branch,
a gate electrode 12, are formed on a substrate 100. The gate
line 11 and the gate electrode 12 are covered with a gate
insulating layer 20. An amorphous silicon layer 30 and an n*
amorphous silicon layer 40 are formed on the gate insulating
layer 20. A pixel electrode 70 separated from the amorphous
silicon layer 30 and the n* amorphous silicon layer 40 is
formed on the gate insulating layer 20. A data line 51 and a
source electrode 52, as well as a drain electrode 53, are
formed thereon and the drain electrode 53 is connected to the
pixel electrode 70. They are all covered with a passivation
layer 61, except the pixel electrode 70. A light shielding film
62 is formed over the TFT which includes the amorphous
silicon layer 30, the n* amorphous silicon layer 40, the gate
electrode 12, and the source and the drain electrodes 12 and
13. The light shielding film 62 is made in order to prevent the
leakage current in the amorphous silicon layer 30.

FIGS. 4A to 4G are plan views illustrating a manufacturing
process of the conventional TFT array panel shown in FIGS.
2 and 3.

Referring to FIG. 4A, metal such as Cr, Al and Ta is depos-
ited to a thickness of about 200 to 400 nm and patterned to
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2

form a gate line 11 and a gate electrode 12 through a photo-
lithograph process using a first mask.

Referring to FIG. 4B, an insulating layer 20 of SiNx or
SiQ, is deposited to a thickness of about 300 to 400 nm, and
an amorphous silicon layer 30 and an n* amorphous silicon
layer 40 are deposited in sequence. The thickness of the
amorphous silicon layer 30 is 200 nm and the thickness of the
n* amorphous silicon layer 40 is 50 nm. Then, the amorphous
silicon layer 30 and the n* amorphous silicon layer 40 are
patterned in the same shape using a second mask.

Next, referring to FIG. 4C, an indium tin oxide (ITO) layer
is deposited to a thickness of about 50 nm, and patterned to
form a pixel electrode 70 through the photolithograph process
using a third mask.

Referring to FIG. 4D, a conductive layer such as Cr, Ta or
Ti is deposited to a thickness of about 150 to 300 nm, and
patterned to form a data line 51 and a source and a drain
electrodes 52 and 53 thorough the photolithography using a
fourth mask.

Referring to FIG. 4E, the n* amorphous silicon layer 40 is
etched to expose the amorphous silicon layer 30 on the gate
electrode 12 using the data line 51 and a source and a drain
electrodes 52 and 53 as a mask.

Referring to FIG. 4F, a passivation layer 61 of SiNx is
deposited and patterned. The thickness of the passivation
layer 61 is in the range from 200 to 400 pm, and the portion of
the passivation layer 61 on the pixel electrode 70 is removed,
using a fifth mask.

Referring to FIG. 4G, photoresist is deposited to the thick-
ness of about 0.5 to 3 pm and patterned to form a light
shielding film 62 on the TFT through the photolithography
process, using a sixth mask.

As described above, six masks are required with the excep-
tion of a pad, when fabricating the conventional TFT array
panel. Furthermore, more than six masks are needed when
considering the pad portion. Accordingly, the conventional
method has disadvantages in that the fabrication method is
complex and the manufacturing cost is high.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to reduce
the number of photolithography steps, thereby reducing
manufacturing cost and improving the productivity.

After patterning a passivation film and a light shielding
film or a passivation film also having a function of the light
shielding film in the present invention, the number of mask is
reduced by etching a semiconductor layer, using the patterned
film as a mask.

This will be explained in detail hereinafter.

A gate line and a gate electrode are formed on a substrate,
and a gate insulating layer and a semiconductor layer are
deposited in sequence. A data line, a source electrode and a
drain electrode are formed through a photolithography step,
after depositing a metal layer. The passivation film and the
light shielding film or a passivation film of opaque material
are deposited in sequence and patterned through the photoli-
thography step. Here, the passivation film covers over the data
line, the source electrode and a part of the drain electrode. A
pixel electrode is formed by depositing transparent conduc-
tive material and etching the transparent conductive material
through the photolithography step, after etching the semicon-
ductor layer, using the passivation film as the mask.

Inthe present invention, only four masks are required when
fabricating a thin film transistor (TFT) array panel with the
exception of a pad. The pattern of the semiconductor layer is
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the same as the passivation film except a portion under the
drain electrode, which is not covered with the passivation
film.

To fabricate a panel with four masks including the pad, a
step for etching only the gate insulating layer for exposing the
pad, should be omitted. For this, it is preferable that the
pattern of the gate insulating layer should be the same as the
semiconductor layer and the gate insulating layer is patterned,
using the semiconductor layer as the mask. For this, the
portions that the gate insulating layer should cover, that is, the
gate line and the gate electrode are covered with the passiva-
tion film and the semiconductor layer, and the passivation
film on the pad is etched to expose the pad when etching the
passivation film.

Additional objects and advantages of the invention are set
forth in part in the description which follows, and in part will
be obvious from the description, or may be learned by prac-
tice of the invention. The objects and advantages ofthe inven-
tion will be realized and attained by means of the elements
and combinations particularly pointed out in the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, illustrate three embodiments
of the invention and, together with the description, serve to
explain the principles of the invention.

In the drawings:

FIG. 1 is a cross-sectional view illustrating a conventional
liquid crystal display;

FIG. 2 is a plan view illustrating a conventional TFT array
panel used for an LCD;

FIG. 3 is a cross-sectional view cut along the line ITI-III in
FIG. 2;

FIGS. 4A to 4G are plan views illustrating a manufacturing
process of the conventional TFT array panel shown in FIGS.
2 and 3;

FIG. Sisaplan view illustrating a TFT array panel used for
an LCD in accordance with a first preferred embodiment of
the present invention;

FIG. 6 is a cross-sectional view cut along the line VI-V1in
FIG. 5;

FIGS. 7A to 7G are plan views illustrating a fabrication
process of a TEFT array panel shown in FIGS. 5§ and 6;

FIGS. 8A to 8G are cross-sectional views cut along the line
VII-VIII in FIGS. 7A to 7G;

FIG.9isaplan view illustrating a TFT array panel used for
an LCD in accordance with a second preferred embodiment
of the present invention;

FIG. 10 is a cross-sectional view cut along the line X-X in
FIG. 9;

FIG. 11 is across-sectional view cut along the line XI-XTin
FIG. 9;

FIG. 12 is a cross-sectional view cut along the line XIT-XII
in FIG. 9;

FIGS. 13 A to 13C are plan views illustrating a fabrication
process of a TFT array panel shown in FIGS. 9 to 12;

FIG. 14 is a plan view illustrating a TFT array panel used
for an LCD in accordance with a third preferred embodiment
of the present invention;

FIG. 15 is a cross-sectional view cut along the line XV-XV
in FIG. 14;

FIG. 16 is a cross-sectional view cut along the line XVI-
XVIin FIG. 14;

FIGS. 17A t0 17C are plan views illustrating a fabrication
process of a TFT array panel shown in FIGS. 14 to 16; and
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FIG. 181s across-sectional view illustrating aliquid crystal
display in accordance with a preferred embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to preferred embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings.

FIG. 5is aplan view illustrating a TFT array panel used for
an LCD in accordance with a first preferred embodiment of
the present invention and FIG. 6 is a cross-sectional view cut
along the line VI-VI of FIG. 5.

As shown in FIGS. 5 and 6, a gate line 11 is formed
horizontally on a substrate 100, and a branch vertically
extended from the gate line 11, that is, a gate electrode 12, is
formed on the substrate 100. The gate line 11 and the gate
electrode 12 are covered with a gate insulating layer 20. A
semiconductor layer of such as an amorphous silicon layer 30
and a doped semiconductor layer of such as an n* amorphous
silicon layer 40 are formed on the gate insulating layer 20. A
data line 51 and a source electrode 52, as well as a drain
electrode 53, are formed thereon in the same shape as the n*
amorphous silicon layer 40. Here, the data line 51 is formed
vertically, the branch extended horizontally therefrom, the
source electrode 52 overlaps a part of the gate electrode 12,
and the drain electrode 53 is formed symmetrically with the
source electrode 53 for the gate electrode 12. They are all
covered with a passivation film 61 and a light shielding film
62 having the same pattern as the passivation film 61, and a
part of the drain electrode 53 is exposed outward the passi-
vation film 61 and the light shielding film 62. Here, the pattern
of the amorphous silicon layer 30 is the same as the passiva-
tion film 61 and the light shielding film 62 except a portion
under the drain electrode 53 exposed outward the passivation
film 61 and the light shielding film 62, and the pattern of the
amorphous silicon layer 30 in the portion under the exposed
drain electrode 53 is the same as the drain electrode 53. Onthe
other hand, the pixel electrode 70 is formed on the gate
insulating layer 20 exposed outward the passivation film 61
pattern, and connected to the exposed drain electrode 53. In
addition, the pixel electrode 70 overlaps the gate line 11 via
the gate insulating layer 20, and this portion functions as a
storage capacitor.

Here, the light shielding film 62 may be formed under the
passivation film 61, and the passivation film 61 can be formed
on the passivation film 61. In addition, a passivation film also
having the function of the light shielding film may be formed,
using opaque material of such as a black photoresist instead of
forming the passivation film 61 and the light shielding film
62.

Since the amorphous silicon layer 30 is covered with the
drain electrode 53 made of the light shielding film 62 or
opaque metal, the leakage current in the amorphous silicon
layer 30 is reduced. In addition, since the width of the pattern
of thelight shielding film is wider than that of the data line 51,
the source and the drain electrodes 52 and 53, short-circuit
between the data line and a common electrode (reference
numeral 240 in FIG. 1) of a opposite panel (reference numeral
200 in FIG. 1) hardly occurs.

FIGS. 7A to 7G are plan views illustrating a fabrication
process of a TFT array panel shown in FIGS. 5 and 6, and
FIGS. 8A to 8G are cross-sectional views cut along the line
VIII-VIII in FIGS. 7A to 7G.

Referring to FIGS. 7A and 8A, conductive material such as
Cr, Al and Ta is deposited to a thickness of about 200 to 400
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nm on a substrate 100 and patterned to form a gate line 11, a
gate electrode 12 through a photolithography step, using a
first mask. Here, the conductive material may be formed by a
lower layer of Al or an alloy of Al—Nd and an upper layer of
Mo, instead of the single layer. In addition, the conductive
material may be formed by a lower layer of Cr and an upper
layer of the alloy of Al—Nd.

Referring to FIGS. 7B and 8B, an gate insulating layer 20
of such as SiNx and SiO, is deposited to a thickness of about
300 to 400 nm, and an amorphous silicon layer 30 and an n*
amorphous silicon layer 40 are deposited in sequence
thereon. The thickness of the amorphous silicon layer 30 is
200nm and the thickness of the n* amorphous silicon layer 40
is 50 nm.

Next, referring to FIGS. 7C and 8C, a conductive layer of
such as Cr, Ta or Ti is deposited to a thickness of about 150 to
300 nm, and patterned to form a data line 51, a source elec-
trode 52 and a drain electrode 53 through the photolithogra-
phy step, using a second mask.

Referring to FIGS. 7D and 8D, the exposed n+ amorphous
silicon layer 40 is etched, using the data line 51, the source
electrode 52 and the drain electrode 53 as the mask.

Referring to FIGS. 7E and 8E, the passivation film 61 of
such as SiNx is deposited to the thickness of 200 to 400 pum.

Referring to FIGS. 7F and 8F, and photoresist is deposited
to a thickness of about 0.5 to 3 um, and patterned to form the
light shielding film 62. And the passivation film 61 is etched,
using the light shielding film 62 as the mask. In this process,
the data line 51 and the source electrode 52 are covered with
the light shielding film 62 and the passivation film 61, and a
part ofthe drain electrode 53 is exposed. Then, the amorphous
silicon layer 30 is etched, using the light shielding film 62 and
the passivation film 61 and the exposed drain electrode 53 as
the mask.

Here, the light shielding film 62 may be formed by a
conductive material such as Cr.

Finally, referring to FIGS. 7G and 8G, an indium tin oxide
(ITO) layer is deposited to a thickness of about 50 nm, and
patterned to form a pixel electrode 70 through the photoli-
thography step, using a fourth mask.

As described above, the effect of the TFT array panel for an
LCD in accordance with the first preferred embodiment of the
present invention lies in that two masks are reduced, thereby
reducing manufacturing cost and also increasing productivity
by fabricating the TFT array panel using only four masks,
compared to the conventional method.

A method for fabricating a panel including a pad using only
four masks, and a structure fabricated thereby, are suggested
in a second preferred embodiment of the present invention.

FIG.9isaplan view illustrating a TFT array panel used for
an LCD in accordance with the second preferred embodiment
of the present invention, and FIG. 9 illustrates also a gate pad
and a data pad.

The main difference between the first preferred embodi-
ment and the second preferred embodiment lies in that the
gate insulating layer 20 has the same pattern as the amorphous
silicon layer 30. Of course, likewise the first preferred
embodiment of the present invention, the pattern of the amor-
phous silicon layer 30 is the same as the passivation film 60
also having the function of the light shielding film except for
a portion under the drain electrode 53 exposed outward the
passivation film 60 having the light shielding film, and the
pattern of the amorphous silicon layer 30 in the portion under
the exposed drain electrode 53 is the same as the drain elec-
trode 53.

On the other hand, since the gate insulating layer 20 should
cover the gate line 11, the gate electrode 12 and the gate pad
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13, the pattern of the passivation film 60, the amorphous
silicon layer 30 and the gate insulating layer 20 is formed on
the gate line 11, the gate electrode 12 and the gate pad 13,
except on the data line 51 and the source electrode 52, and a
part of the drain electrode 53.

In addition, the passivation film 60, the amorphous silicon
layer 30 and the gate insulating layer 20 have contactholes 14
and 15 on the gate pad 13 and a data pad 54 since the gate pad
13 and the data pad 54 are electronically connected to the
outside and exposed to the outside. Here, a gate ITO pad 71
and a data ITO pad 72 connected respectively to the gate pad
13 and the data pad 54 through the contact holes 14 and 15 are
formed to prevent oxidization which occurs when the gate
pad 13 and the data pad 54 are directly exposed to the outside.
Besides these, the differences between the first and the second
preferred embodiments of the present invention lie in that the
gate line 11, the gate electrode 12 and the gate pad 13 are
formed in two layers respectively, and one layer of the passi-
vation layer 60 of the black photoresist, also having the func-
tion of the light shielding film, is added. These layers may be
formed in a single layer or in two layers.

The structure in FIG. 9 will be explained in detail.

FIG. 10 is a cross-sectional view cut along the line X-X in
FIG. 9.

Referring to FIG. 10, the gate line 11 and the gate electrode
12 are made of respectively lower layers 111 and 121 and
upper layers 112 and 122. The pattern of the gate insulating
layer 20 is the same as the amorphous silicon layer 30. On the
other hand, the gate insulating layer 20, the amorphous sili-
con layer 30 and the passivation film 60 cover the gate line 11
of two layers, and a pixel electrode 100 overlaps thereon.

The sections of the gate pad 13 and the data pad 54 will be
explained.

FIG. 11 is a cross-sectional view cut along the line XI-XIin
FIG. 9.

Referring to FIG. 11, the gate pad 13 is formed by a lower
layer 131 and an upper layer 132, and the gate pad 13 is
exposed by the contact hole 14 formed on the gate insulating
layer 20, the amorphous silicon layer 30 and the passivation
film 60. In addition, the upper layer 132 of the gate pad 13 is
covered with the gate ITO pad 71.

FIG. 12 is a cross-sectional view cut along the line XII-X1T
in FIG. 9.

Referring to FIG. 12, the gate insulating layer 20, the
amorphous silicon layer 30 on the gate insulating layer 20, an
n* amorphous silicon layer 40 on the amorphous silicon layer
30, and the data pad 54 on the n* amorphous silicon layer 40
are formed in the same pattern, and are connected to the ITO
pad 72 through the contact hole formed in the passivation film
60 which covers the above pattern.

The above-mentioned TFT array panel in accordance with
the second preferred embodiment of the present invention is
formed primarily in the same way as the first preferred
embodiment of the present invention. FIGS. 13A to 13C are
plan views illustrating a fabrication process of a TFT array
panel shown in FIGS. 9 to 12. The left portions in FIGS. 13A
to 13C correspond to the TFT and the gate line in FIG. 10,
central portions correspond to the gate pad in FIG. 11, and the
right portions correspond to the data pad in FIG. 12.

First, referring to FIG. 13A, two layers of metal are depos-
ited in sequence, and patterned to form the gate line 11, the
gate electrode 12 and the gate pad 13, using a first mask. The
lower layer and the upper layer may be formed by AL-Nd and
Mo, or Cr and Al—Nd. In the second preferred embodiment
of the present invention, the lower layer and the upper layer is
formed by AL-Nd and Mo. Next, the gate insulating layer 20,
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the amorphous silicon layer 30, the n* amorphous silicon
layer 40 and a metal layer 50 are deposited in sequence.

FIG. 13B, the metal layer 50 is patterned to form the data
line 51, the source electrode 52, the drain electrode 53 and the
data pad 54, using a second mask. The n* amorphous silicon
layer 40 is etched, using the patterned data line 51, the source
electrode 52, the drain electrode 53 and the data pad 54 as the
mask. After that, the passivation film 60 is deposited.

Referring to FIG. 13C, the passivation film 60 is patterned,
using a third mask. Here, the passivation film 60 covers the
gate line 11, the gate electrode 12, the gate pad 13, the data
line 51, the source electrode 52, the drain electrode 53 and the
data pad 54. The contact holes 14 and 55 are formed on central
portions of each pad 103 and 114, and an upper portion of a
part of the drain electrode 53 is removed. The amorphous
silicon layer 30 and the gate insulating layer 20 are etched in
sequence, using the patterned passivation film 60 as the mask.
Here, the amorphous silicon layer 30 and the gate insulating
layer 20 under the drain electrode 53 are not etched.

Finally, the ITO film is deposited and patterned to form the
pixel electrode 70, the gate ITO pad 71 and the data ITO pad
72, using a fourth mask, as illustrated in FIGS. 10, 11 and 12.

In the second preferred embodiment of the present inven-
tion, the pixel electrode 70 can be defective since the height
difference in a portion in which the pixel electrode 70 over-
laps the gate line 11, is large, as illustrated in FIG. 10.

A third preferred embodiment of the present invention
suggests a structure which can reduce the height difference in
the portion in which the pixel electrode 70 overlaps the gate
line 11.

FIG. 14 is a plan view illustrating a TFT array panel used
for an LCD in accordance with a third preferred embodiment
of the present invention, and FIG. 15 is a cross-sectional view
cut along the line XV-XV in FIG. 14.

Referring to FIG. 14, the passivation film 60, which is
made of opaque material and also serves as the light shielding
function covers even the drain electrode 53 completely.
Instead, the passivation film 60 has a contact hole 56 exposing
the drain electrode 53, and the pixel electrode 70 contacts the
drain electrode 53 through the contact hole 56.

In addition, the structure in FIG. 14 has the effects that
storage capacitance is formed through the connection portion
and the height difference of the pixel electrode 70 is reduced
by forming a connection portion made of the same material as
the data line 51, instead that the gate line 11 directly overlaps
the pixel electrode 70. That is, referring to FIG. 15, the n*
amorphous silicon layer 40 and a connection portion 57 are
formed, overlapping the gate line 11 on the amorphous silicon
layer 30 formed on the gate line 11. The connection portion 57
is exposed outside the passivation film 60 and connected to
the pixel electrode 70. The passivation film 60 in this portion
is formed in the same way as the first and the second preferred
embodiments of the present invention, the insulating layer 20
and the amorphous silicon layer 30 under the passivation film
60 are formed a little different from the passivation film 60
since the insulating layer 20 and the amorphous silicon layer
30 are formed even under the connection portion 57 exposed
outside the passivation film 60. On the other hand, the pixel
electrode 70 has the height difference from the upper portion
of the connection portion 57 to the substrate 100, and com-
pared to the second preferred embodiment of the present
invention, this is the reduced height difference, considering
that the passivation film 60 is thicker than the n* amorphous
silicon layer 40 and the connection portion 57.

On the other hand, the structure of the data pad 54 in
accordance with the third preferred embodiment of the
present invention is the same as the first preferred embodi-
ment of the present invention, but the structure of the gate pad
13 is a little different from that in accordance with the first
preferred embodiment of the present. The structure of the gate

10

15

20

25

30

35

40

45

50

55

60

8

pad 13 in accordance with the third preferred embodiment of
the present invention will be explained hereinafter.

FIG. 16 is a cross-sectional view cut along the line XVI-
XVIinFIG. 14.

Referring to FIG. 16, the gate pad 13 are formed by alower
layer 131 and an upper layer 132, but the gate pad 13 is
exposed through a contact hole 55 formed in the passivation
film 60, the amorphous silicon layer 30 and the gate insulating
layer 20, and an upper layer 132 of a portion contacting a gate
ITO pad 71 is etched. This is why the lower layer 131 is made
of Cr and the upper layer 132 is made of alloy of AI—Nd in
the third preferred embodiment of the present invention. The
gate ITO pad should cover the Al or the alloy of AI—Nd since
Al or the alloy is easy to be oxidized and rust, but the upper
layer 132 is etched since the ITO and the Al alloy do not
contact each other well and an oxidation film is formed on a
surface, whereby resistance becomes large.

Hereinafter, a fabrication process of a TFT array panel in
accordance with the third preferred embodiment of the
present invention will be explained with reference to FIGS.
17A to 17C. Here, the left portions in FIGS. 17A to 17C
correspond to the TFT and the gate line in FIG. 15, central
portions in FIGS. 17A to 17C correspond to the gate pad in
FIG. 16, and the right portions in FIGS. 17A to 17C corre-
spond to the data pad in FIG. 12.

First, referring to FIG. 17A, two layers of metal are depos-
ited in sequence, and patterned to form the gate line 11, the
gate electrode 12 and the gate pad 13, using a first mask. The
lower layer and the upper layer is formed by Cr and A1—Nd.
Next, the gate insulating layer 20, the amorphous silicon layer
30, the n* amorphous silicon layer 40 and a metal layer 50 are
deposited in sequence.

FIG. 17B, the metal layer 50 is patterned to form the data
line 51, the source electrode 52, the drain electrode 53, the
data pad 54 and a connection portion 57, using a second mask.
The n* amorphous silicon layer 40 is etched, using the pat-
terned data line 51, the source electrode 52, the drain elec-
trode 53, the data pad 54, and the connection portion as the
mask. After that, the passivation film 60 is deposited.

Referring to FIG. 17C, the passivation film 60 is patterned,
using a third mask. Here, the passivation film 60 covers the
gate line 11, the gate electrode 12, the gate pad 13, the data
line 51, the source electrode 52, the drain electrode 53 and the
data pad 54. The contact holes 14, 55 and 56 are formed on
central portions of each pad 103 and 114 and the drain elec-
trode 53, and an upper portion of a part of the connection
portion 57 is removed. The amorphous silicon layer 30 and
the gate insulating layer 20 are etched in sequence, using the
patterned passivation film 60 as the mask. Here, the amor-
phous silicon layer 30 and the gate insulating layer 20 under
the connection portion 57 are not etched. Next, the upper
portion of the exposed gate pad 13 is etched by the contact
hole 14.

Finally, the ITO film is deposited and patterned to form the
pixel electrode 70, the gate ITO pad 71 and the data ITO pad
72, using a fourth mask, as illustrated in FIGS. 15,16 and 12.

On the other hand, there is no need to form the light shield-
ing film additionally on an upper substrate since the passiva-
tion film 60 also having the function of the light shielding film
covers the border of the pixel and the TFT in the second and
the third preferred embodiments of the present invention.
That is, as illustrated in FIG. 18, a wiring (not shown), the
pixel electrode 70, the TFT and the passivation film also
having the function of the light shielding film are formed in a
lower substrate 100. The light shielding film is not needed in
the other substrate, and only a color filter 220, a common
electrode 240, and an overcoat 230 are formed in the other
substrate.

As described above, the effect of the present invention lies
in that manufacturing cost can be reduced and the productiv-
ity is improved since the process is reduced to four steps by
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patterning the light shielding film and the passivation film,
which have the same pattern each other, or the passivation
film also having the function of the light shielding film, and
etching the amorphous silicon layer using the patterned pas-
sivation film and the drain electrode exposed outside the
passivation film or the connection portion as the mask.

Other embodiments of the invention will be apparent to the
skilled in the art from consideration of the specification and
practice of the invention disclosed herein. It is intended that
the specification and examples be considered as exemplary
only, with the true scope and spirit of the invention being
indicated by the following claims.

What is claimed is:

1. A thin film transistor array panel used for a liquid crystal
display, comprising:

a substrate;

a gate line formed on the substrate and extending in a first

direction;

a gate electrode coupled to the gate line;

a gate insulating layer covering the gate line and the gate

electrode;

a semiconductor layer on the gate insulating layer;

a doped semiconductor layer on the semiconductor layer;

a data line formed on the doped semiconductor layer,

extending in a second direction and intersecting the gate
line;

a source electrode coupled to the data line;

a drain electrode facing the source electrode with a gap

therebetween on the semiconductor;

a passivation layer covering the data line and the source

electrode and a part of the drain electrode; and

a pixel electrode coupled to the drain electrode,

wherein substantially the whole area of the data line is

formed on the semiconductor layer and the doped semi-
conductor layer is formed only below the data line, the
source electrode, and the drain electrode.

2. A thin film transistor array panel of claim 1, wherein
substantially the whole area of the data line has the same
dimensions and pattern as the semiconductor layer which is
between the gate insulating layer and the data line.

3. A thin film transistor array panel of claim 1, wherein
substantially the whole area of the source electrode is formed
on the semiconductor layer.

4. A thin film transistor array panel of claim 3, wherein
substantially the whole area of the source electrode has the
same dimensions and pattern as the semiconductor layer
which is between the gate insulating layer and the source
electrode.

5. A thin film transistor array panel used for aliquid crystal
display, comprising:

a substrate;

a gate line formed on the substrate and extending in a first

direction;

a gate electrode coupled to the gate line;

a gate insulating layer covering the gate line and the gate

electrode;

a semiconductor layer on the gate insulating layer;

a doped semiconductor layer on the semiconductor layer;

a data line formed on the doped semiconductor layer,

extending in a second direction and intersecting the gate
line;

a source electrode coupled to the data line;

a drain electrode facing the source electrode with a gap

therebetween on the semiconductor layer;

a passivation layer covering the data line and the source

electrode and part of the drain electrode; and
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a pixel electrode coupled to the drain electrode,

wherein substantially the whole area of the data line is
formed on the doped semiconductor layer and the doped
semiconductor layer is formed only below the data line,
the source electrode, and the drain electrode.

6. A thin film transistor array panel of claim 5, wherein
substantially the whole area of the data line has the same
dimensions and pattern as the doped semiconductor layer
which is between the semiconductor layer and the data line.

7. A thin film transistor array panel of claim 5, further
comprising a conductive portion between the semiconductor
layer and the passivation layer covering the gate line, and
wherein a part of the conductive portion extends beyond the
passivation layer and is connected to the pixel electrode.

8. A thin film transistor array panel of claim 5, wherein
substantially the whole area of the data line has the same
dimensions and pattern as the semiconductor layer which is
between the gate insulating layer and the data line.

9. A thin film transistor array panel of claim 5, wherein
substantially the whole area of the source electrode has the
same dimensions and pattern as the semiconductor layer
which is between the gate insulating layer and the source
electrode.

10. A thin film transistor array panel used for a liquid
crystal display, comprising:

a substrate;

a gate line formed on the substrate and extending in a first

direction;

a gate electrode coupled to the gate line;

a gate insulating layer covering the gate line and the gate

electrode;

a semiconductor layer on the gate insulating layer;

a doped semiconductor layer on the semiconductor layer;

a data line formed on the doped semiconductor layer,

extending in a second direction and crossing over the
gate line;

a source electrode electrically coupled to the data line;

a drain electrode facing the source electrode with a gap

therebetween;

a passivation layer covering the data line and the source

electrode and a part of the drain electrode; and

apixel electrode electrically coupled to the drain electrode,

wherein substantially the whole area of the data line is

formed on the semiconductor layer and the doped semi-
conductor layer is formed only below the data line, the
source electrode, and the drain electrode.

11. A thin film transistor array panel of claim 10, wherein
substantially the whole area of the data line has the same
dimensions and pattern as the semiconductor layer which is
between the gate insulating layer and the data line.

12. A thin film transistor array panel of claim 10, wherein
substantially the whole area of the source electrode is formed
on the semiconductor layer.

13. A thin film transistor array panel of claim 12, wherein
substantially the whole area of the source electrode has the
same dimensions and pattern as the semiconductor layer
which is between the gate insulating layer and the source
electrode.

14. A thin film transistor array panel of claim 10, further
comprising a conductive portion between the semiconductor
layer and the passivation layer overlapping a portion of the
gate line, and wherein a part of the conductive portion extends
beyond the passivation layer and is connected to the pixel
electrode.
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