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THIN FILM TRANSISTOR FOR LIQUID
CRYSTAL DISPLAY AND METHOD OF
MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a thin film transistor for
a liquid crystal display and a method for manufacturing the
same, and more particularly, to a thin film transistor for a
liquid crystal display and a method for manufacturing the
same capable of decreasing the number of required photo-
masks.

2. Description of the Related Art

In an information-oriented society these days, the role of
electronic displays is becoming increasingly important. The
electronic displays of all kinds are widely used in various
industrial fields.

Generally, the electronic display is an apparatus for visu-
ally transmitting a variety of information to a person. That
is, an electrical information signal output from various
electronic devices is converted into a visually recognizable
optical information signal presented on electronic displays.
Therefore, the electronic display serves as a bridge for
connecting the person and the electronic devices.

The electronic display is classified into an emissive
display, in which the optical information signal is displayed
by a light-emitting method, and a non-emissive display, in
which the optical information signal is displayed by an
optical modulation method, including light-reflecting, dis-
persing and interfering phenomena. Examples of the emis-
sive display, referred to as an active display, include a CRT
(Cathode Ray Tube), a PDP (Plasma Display Panel), an LED
(Light Emitting Diode) and an ELD (Electroluminescent
Display). Examples of the non-emissive display referred to
as a passive display, include an LCD (Liquid Crystal
Display), an ECD (Electrochemical Display) and an EPID
(Electrophoretic Image Display).

The CRT used in an image display such as a television
receiver or a monitor, has the highest market share to date
with respect to display quality and economical efficiency,
but the CRT also has many disadvantages such as heavy
weight, large volume and high power consumption.

Meanwhile, due to rapid development of a semiconductor
technology, various kinds of electronic devices are now
driven by lower voltage and lower power, which produces
electronic equipment that is considerably slimmer and
lighter. Therefore, a flat panel type display having these
slimmer and lighter characteristics, as well as lower driving
voltage and lower power consumption characteristics, is
very desirable according to the new environment.

The LCD among the various developed flat panel type
displays is much slimmer and lighter than any other dis-
plays; LCDs also have low driving voltage and low power
consumption, as well as displaying quality similar to that of
the CRT. Therefore, the LCD is widely used in various
electronic equipment.

The LCD comprises two substrates respectively having an
electrode, and a liquid crystal layer interposed between the
two substrates. In the LCD, a voltage is applied to the
electrode to re-align liquid crystal molecules and to control
an amount of light transmitted through the molecules. These
LCDs are classified into a transmission type LCD, for
displaying an image using an external light source, and a
reflection type LCD, for displaying an image using natural
light.
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2

One of the L.CDs, which is mainly used nowadays, is
provided with the electrode formed at each of the two
substrates and having a thin film transistor for switching
power supplied to each electrode. Generally, the thin film
transistor (referred to as TFT, hereinafter) is formed at one
side of the two substrates.

Generally, a substrate on which TFIs are formed is
referred to as a “TFT substrate.” And, such a TFT substrate
is generally manufactured by a photolithography process
using a photomask; currently, for example, seven sheets of
photomasks are required at the present.

FIG. 1 is a sectional view of a conventional reflection type
TFT LCD.

Referring to FIG. 1, after depositing a single layered
metallic film or a double layered metallic film such as
chromium (Cr), aluminum (Al), molybdenum (Mo) or an
alloy of Mo and tungsten (W) as a gate film on a transparent
substrate 10 made of glass, quartz, or sapphire, the gate film
is patterned using a photolithography process to form a gate
wiring (using a first mask). The gate wiring includes a gate
electrode 12, a gate line connected to the gate electrode 12
and a gate pad 13 that receives a signal from the outside and
transmits the received signal to the gate line.

A gate insulating film 14 made of silicon nitride is formed
to a thickness of about 4,500 A on the substrate on which the
gate wiring is formed. A semiconductor film made of amor-
phous silicon is deposited on the gate insulating film 14 and
then patterned to form an active pattern 16 of a TFT (using
a second mask).

A metal film is deposited on the active pattern 16 and the
gate insulating film 14 and then is patterned using the
photolithography process to form a data wiring (using a third
mask). The data wiring includes a source electrode 18, a
drain electrode 19 and a data pad (not shown) for transmit-
ting an image signal.

After depositing an inorganic passivation film 20 made of
silicon nitride on the data wiring and the gate insulating film
14 to a thickness of about 4,000 A, the inorganic passivation
film 20 and the gate insulating film 14 on the source
electrode, gate wiring and data pad are dry-etched by the
photolithography process (using a fourth mask).

A photosensitive organic passivation film 22 is deposited
to a thickness range of about 2-4 um on the inorganic
passivation film 20 and is then exposed using a photomask
(using a fifth mask). At this time, the organic passivation
film 22 placed on the source electrode 18, gate wiring and
data pad is fully exposed.

In addition, to make the reflection plate of the pixel region
in a light scattering structure, the organic passivation film 22
is again exposed (using a sixth mask). At this time, the
organic passivation film 22 of the display region is incom-
pletely exposed in an irregular pattern having a line width
corresponding to the resolution of an exposing machine.

Subsequently, the exposed organic passivation film 22 is
developed to form an irregular surface having a plurality of
concave portions and convex portions in the organic passi-
vation film 22 and a first via hole for exposing the source
electrode 18 and a second via hole for exposing the gate pad
13. In addition, although not shown in the drawings, there is
formed a third via hole for exposing the data pad together.

On the organic passivation film 22, in which the afore-
mentioned via holes are formed, a reflection metal film such
as aluminum (Al) is deposited and then patterned to form a
pixel electrode 26, which is connected to the source elec-
trode 18 through the first via hole, and a gate pad electrode
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27, which is connected to the gate pad 13 through the second
via hole (using a seventh mask). In addition, there is formed
a data pad electrode (not shown), which is connected to the
data pad through the third via hole, together. The pixel
electrode 26 is formed within the pixel region enclosed by
the gate wiring and the data wiring and is provided as a
reflection plate.

To manufacture a TFT according to the aforementioned
conventional method, the photolithography process is used
in the seven layers of the gate wiring, active pattern, data
wiring, inorganic passivation film, organic passivation film
and pixel electrode and thus at least seven sheets of photo-
mask are needed.

As the number of photomasks used in the photolithogra-
phy process increases, the more the manufacturing cost and
the probability of process error increase. Since this causes an
increase in the manufacturing costs, there has been proposed
a method for forming the inorganic passivation film as a
single layer by deleting the inorganic passivation film in
order to simplify the process.

FIGS. 2A to 4B are sectional views for describing a
method for forming a via hole in a TFT in accordance with
another conventional method in which the inorganic passi-
vation film is deleted. Here, FIGS. 2A, 3A and 4A show a
part of the display region and FIGS. 2B, 3B and 4B show a
part of the pad region.

Referring to FIGS. 2A and 2B, after depositing an organic
passivation film 45, made of a photosensitive material, on a
substrate 40 on which a gate wiring 42, made of a first metal
film, a gate insulating film 43, made of an inorganic insu-
lating film and a data wiring, made of a second metal film,
are formed in the order named, via hole portions 45a and 45b
of the organic passivation film 45 are exposed using a
photomask 30.

Referring to FIGS. 3A and 3B, the exposed via hole
portions 45a and 45b of the organic passivation film 45 are
developed and removed to form an organic passivation film
pattern 45c. Afterwards, the gate insulating film 42 placed
below the removed via hole portions 45a and 45b is dry-
etched using the organic passivation film pattern 45c¢ as an
etch mask to form the first via hole 46 for exposing the data
wiring 44 and the second via hole 47 for exposing the gate
wiring 42. At this time, the inorganic insulating film is
side-etched and thereby an undercut “A” is generated
beneath the organic passivation film pattern 45c.

Likewise, in the case that the data wiring 44 is formed of
a material having a high consumptive rate, such as molyb-
denum (Mo) or MoW, the data wiring 44 is side-ctched at an
edge of the first via hole 46 and thus the undercut “A” is
generated beneath the organic passivation film pattern 45c.
At the same time, the data wiring 44 is consumed by a
predetermined thickness at the bottom “B” of the first via
hole 46.

Referring to FIGS. 4A and 4B, after depositing a reflec-
tion metal film such as aluminum (Al) on the organic
passivation film pattern 45¢ in which the first and second via
holes 46 and 47 are formed, the deposited reflection metal
film is patterned by a photolithography process to form the
pixel electrode 48, which is connected to the data wiring 44
through the first via hole 46, and the pad electrode 49, which
is connected to the gate wiring 42 through the second via
hole 47.

At this time, due to the undercut that is formed beneath the
organic passivation film pattern 45¢, a failure in the cover-
age of the reflection metal film is generated and thereby an
opening failure of the reflection metal film occurs at the
bottom of the first and second via holes 46 and 47.
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Accordingly, it is inevitably required to resolve this
undercut problem. If the undercut problem is not resolved,
it is difficult to use the passivation film as a single layer of
organic insulating film and thus it becomes impossible to
decrease the number of photomask layers that are needed.

SUMMARY OF THE INVENTION

Accordingly, to address the foregoing difficulties, it is a
first object of the invention to provide a TFT for an LCD
capable of decreasing the number of photomasks needed by
forming the passivation film as a single layer.

It is a second object of the invention to provide a method
of manufacturing a TFT for a LCD capable of decreasing the
number of photomasks needed by forming the passivation
film as a single layer.

It is a third object of the invention to provide a method of
manufacturing a TFT for a reflection and transmission type
LCD capable of enhancing a boundary characteristic
between the reflection electrode and the transparent elec-
trode by forming the passivation film as a single layer and
using IZ0 (indium-zinc-oxide) as the transparent electrode.

To accomplish the first object of the invention, there is
provided a TFT for a LCD. The TFT includes a gate wiring
formed on a substrate including a display region and a pad
region positioned outside the display region and extending
in a first direction. A gate insulating film is formed on the
gate wiring and the substrate to partially expose the gate
wiring. An active pattern is formed on the gate insulating
film. A data wiring is partially overlapped with the active
pattern, and is formed on the gate insulating film and extends
in a second direction perpendicular to the first direction. An
organic passivation film pattern is formed on the data wiring
and the gate insulating film. The organic passivation film
pattern includes a first via hole for partially exposing the
data wiring and a second via hole for exposing the partially
exposed gate wiring. A pixel electrode is formed on the
organic passivation film pattern and is connected to the data
wiring through the first via hole on the data wiring. A pad
electrode is formed on the organic passivation film pattern
and is connected to the gate wiring through the second via
hole. The gate insulating film is protruded inwardly relative
to the organic passivation film pattern at a bottom edge of
the second via hole.

To accomplish the second object of the invention, there is
provided a method for manufacturing a TFT for a LCD. In
the above method, gate wiring is formed to extend in a first
direction on a substrate including a display region and a pad
region positioned at an outer portion of the display region.
A data wiring is formed to extend in a second direction
perpendicular to the first direction on the gate wiring with a
gate insulating film interposed between the gate wiring and
the data wiring. An organic passivation film is formed on the
data wiring and the gate insulating film. The organic passi-
vation film is patterned such that the slope of the organic
passivation film decreases as it travels to an edge where a via
hole is being formed, to form an organic passivation film
pattern. The gate insulating film is etched by using the
organic passivation film pattern as a mask to form a first via
hole for exposing the data wiring and a second via hole for
exposing the gate wiring. An undercut placed beneath the
organic passivation film pattern is removed. A pixel elec-
trode is formed to be connected to the data wiring through
the first via hole and a pad electrode is formed connected to
the gate wiring through the second via hole on the organic
passivation film pattern.

To accomplish the third object of the invention, there is
provided a method for manufacturing a TFT for a LCD. In
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the above method, gate wiring is formed to extend in a first
direction on a substrate including a display region and a pad
region placed at an outer portion of the display region. The
gate wiring includes a gate line having a gate electrode
formed within the display region and a gate pad formed at
the pad region and connected to an end of the gate line. A
gate insulating film is formed on the gate wiring and the
substrate. An active pattern is formed on the gate insulating
film. A data wiring is formed to extend in a second direction
perpendicular to the first direction on the gate insulating
film. The data wiring includes a first electrode overlapped
with a first region of the active pattern and a second
electrode overlapped with a second region facing the first
region. An organic passivation film is formed on the data
wiring and the gate insulating film. The organic passivation
film is patterned such that the slope of the organic passiva-
tion film decreases as it travels to an edge of a portion where
a via hole is being formed, to form an organic passivation
film pattern. The gate insulating film is etched by using the
organic passivation film pattern as a mask, to form a first via
hole for exposing the first electrode and a second via hole for
exposing the gate pad. An undercut beneath the organic
passivation film pattern is removed. A pixel electrode is
formed to be connected to the first electrode through the first
via hole and a pad electrode is formed to be connected to the
gate pad through the second via hole on the organic passi-
vation film pattern.

To accomplish the third object of the invention, there is
provided a method for manufacturing a TFT for a reflection
and transmission type LCD. In the above method, a gate
wiring is formed to extend in a first direction on a substrate
including a display region and a pad region placed outside,
the display region. A data wiring is formed to extend in a
second direction perpendicular to the first direction on the
gate insulating film with a gate insulating film interposed
between the gate wiring and the data wiring. A passivation
film is formed on the data wiring and the gate insulating film.
The passivation film has a first via hole for exposing the data
wiring and a second via hole for exposing the gate wiring.
A transparent electrode layer made of IZO and a reflection
electrode layer are deposited in the order named on the first
and second via holes and the passivation film. A photoresist
pattern is formed on the reflection electrode layer such that
the photoresist pattern remains thicker in the reflection
region than in the transmission region. The reflection elec-
trode layer and the transparent electrode layer are wet-
etched at the same time using the photoresist pattern as a
mask. The photoresist pattern is removed by a predeter-
mined thickness such that the reflection electrode layer of
the transmission region is exposed. The reflection electrode
layer of the transmission region is removed by a dry-etch.
The photoresist pattern is removed to form a transparent
electrode and a reflection electrode enclosing the transparent
electrode.

According to the first embodiment of the present
invention, a passivation film made of an organic insulating
film is once exposed using a photomask having a partial
exposure pattern formed in a slit structure, or made of
semi-transparent material at an edge portion of a via hole, to
form an organic passivation film pattern such that the slope
of the organic passivation film decreases as it travels to an
edge where the via hole is being formed. Afterwards, a
dry-etch process is performed by using the organic passi-
vation film pattern as an etch mask to form the via hole.
Then, in order to remove the organic passivation film
pattern, an ashing or plasma dry-etch is performed to remove
the undercut beneath the organic passivation film pattern.
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Thus, as the undercut is removed, a lower film of the organic
passivation film pattern is protruded from a bottom edge of
the via hole. Therefore, there does not occur a deposition
failure in which a metal film deposited during a subsequent
process is opened at a stepped portion.

Preferably, if the partial exposure pattern is further formed
at a position corresponding to the reflection plate of the pixel
region in the photomask, the via hole can be formed by an
exposure process using a single photomask and at the same
time an irregular surface having a plurality of concave
portions and convex portions can be formed. Therefore, in a
reflection and transmission composite type LCD or a reflec-
tion type LCD, it is possible to reduce the number of
photomasks needed from seven sheets to five sheets.

According to the second embodiment of the present
invention, an organic passivation film pattern is left at an
edge of a via hole region by performing the exposure process
twice in succession using two photomasks. Afterwards, the
via hole is formed using the organic passivation film pattern
and an ashing or plasma dry-etch process is performed to
remove the undercut formed beneath the organic passivation
film pattern. Therefore, a failure in which a metal film for a
pixel electrode is opened at a stepped portion due to a height
difference is prevented.

Here, since either one of the two photomasks can be used
as an exposure mask for forming an irregular surface in the
organic passivation film, in a reflection and transmission
composite type LCD or a reflection type LCD, it is possible
to reduce the number of photomasks needed from seven
sheets to six sheets.

According to the third embodiment of the present
invention, since a transparent electrode in a reflection and
transmission composite type LCD is formed of IZO instead
of ITO, a boundary characteristic between the transparent
electrode and the reflection electrode is enhanced and the
manufacturing process is simplified. Also, since a passiva-
tion film is made of a single layer of an organic insulating
film and one end of the transparent electrode is overlapped
with a gate wiring and a data wiring such that a reflection
electrode is left around the overlapped region, a high aper-
ture ratio for a sufficient light transmission is obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and other advantages of the present
invention will become more apparent by describing in detail
preferred embodiments thereof with reference to the
attached drawings in which:

FIG. 1 is a sectional view of a thin film transistor for a
conventional reflection type LCD;

FIGS. 2A-2B, 3A-3B and 4A-4B are sectional views
describing a method for forming a via hole in a thin film
transistor for a reflection type LCD in accordance with
another conventional art;

FIGS. 5A-5B, 6A-6B, 7A-7B, 8A-8B and 9A-9B are
sectional views for describing a method for forming a via
hole in accordance with a first embodiment of the present
invention;

FIG. 10 is a plan view of a thin film transistor for a
reflection type LCD capable of applying to the first embodi-
ment of the present invention;

FIGS. 11A-11C are sectional views of thin film transis-
tors for an LCD taken respectively along the lines C—C',
D-D' and E-E' in FIG. 10;

FIGS. 12A-12C, 13A-13C, 14A-14C, 15A-15B,
16A-16C and 17A-17B are plan views and sectional views
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for describing a method for manufacturing a thin film
transistor for a reflection type LCD capable of applying to
the first embodiment of the present invention;

FIGS. 18A-18B, 19A-19B, 20A-20B, 21A-21B and
22A-22B are sectional views for describing a method for
forming a via hole in accordance with a second embodiment
of the present invention,

FIG. 23 is a plan view of a thin film transistor for a
reflection and transmission type LCD in accordance with a
third embodiment of the present invention; and

FIGS. 24A-24C, 25A-25C, 26A-26C and 27A-27C are
sectional views for describing a method for manufacturing a
thin film transistor for the LCD in accordance with the third
embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Now, preferred embodiments of the present invention will
be described in detail with reference to the drawings.

Embodiment 1

FIGS. 5A to 9B are sectional views describing a method
for forming a via hole in accordance with a first embodiment
of the present invention, wherein FIGS. 5A, 6A, 7A, 8A and
9A show a part of a pad region in a substrate on which a thin
film transistor is formed, and FIGS. 5B, 6B, 7B, 8B and 9B
show a part of a display region in the substrate.

Referring to FIGS. 5A and 5B, on a substrate 50 on which
a gate wiring 52 made of a first metal film, a gate insulating
film 54 made of an inorganic insulating film and a data
wiring 56 made of a second metal film are formed in the
order named, a photosensitive organic passivation film 58 is
deposited to a thickness of about 2 um or more.

The photosensitive organic passivation film 58 is exposed
using a photomask 80 having a partial exposure pattern
made in a slit structure, or made of semi-transparent film at
an open region of the organic passivation film 58, i.e., at an
edge of a via hole region. Then, the organic passivation film
58 is fully exposed at a center portion of the via hole region
while it is diffraction-exposed at the edge of the via hole
region by a slit. Preferably, the partial exposure pattern is
formed in the shape of an open pattern having a line width
corresponding to half of the resolution of an exposure
machine. In addition, in the case of a reflection and trans-
mission composite type LCD or a reflection type LCD, an
exposure process using a separate photomask is not per-
formed and the partial exposure pattern is formed to corre-
spond to the reflection plate of a pixel part, so that it is
possible to form an irregular surface having a plurality of
concave portions and convex portions for light scattering at
the organic passivation film.

Next, the exposed organic passivation film 58 is devel-
oped to form an organic passivation film pattern 58a. The
organic passivation film pattern 58a comes to have a low
slope at an edge of the via hole region. Then, the organic
passivation film pattern 58« has a first via hole 59 (see FIG.
6B) for partially exposing the data wiring 56 and a second
via hole 61 (see FIG. 6A) for partially exposing the gate
wiring 52.

That is, referring to FIGS. 6A and 6B, using the organic
passivation film pattern 58a as an etch mask, the gate
insulating film 54 disposed beneath the organic passivation
film pattern 58a is dry-etched to form the first via hole 59 for
exposing the data wiring 56 and a second via hole 61 for
exposing the gate wiring 52. At this time, the gate insulating
film 54 made of inorganic insulating material is side-etched
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and thereby an undercut is generated beneath the organic
passivation film pattern 58a. Likewise, in case that the data
wiring is made of a material having a high consumptive
property such as molybdenum (Mo) or MoW, the data wiring
56 is side-etched and thus an undercut (U) is generated
beneath the organic passivation film pattern 58c. At the same
time, the data wiring 56 is consumed by a predetermined
thickness at the bottom surface of the first via hole 59 (M).

Referring to FIGS. 7A and 7B, the ashing of the organic
passivation film pattern 58a is performed to remove the
organic passivation film pattern 58a by a selected thickness
58b from its surface to a selected depth in horizontal and
vertical directions. As a result, the undercut (U) (see FIGS.
6A and 6B) is removed. Here, a plasma dry-etch method
may be used instead of the ashing.

At this time, since the organic passivation film pattern 58¢
formed at the edge of the via hole by the diffraction exposure
has a low slope, although an amount of the ashing is small,
a horizontal retrocession of the organic passivation film
pattern 58a becomes large. In other words, when it is
assumed that the slope angle of the organic passivation film
pattern 58c¢ at the edge of the via hole is 0 and a vertical
retrocession distance of the organic passivation film pattern
is y, the horizontal retrocession distance of the organic
passivation film pattern 58¢, x becomes (y/tan 0). Thus,
since there is no need of an over-ashing in order to remove
the undercut, a problem in that convex portions of the
surface of the organic passivation film within the pixel
region collapses does not occur.

If the aforementioned ashing process is completed, the
gate insulating film 54 is protruded from a bottom edge S1
of the second via hole 61 relative to the organic passivation
film pattern 58c as shown in FIG. 8A. Likewise, the data
wiring 56 is protruded from another bottom edge S2 of the
second via hole 61 relative to the organic passivation film
pattern 58c as shown in FIG. 8B.

Referring to FIGS. 9A and 9B, in a state where the
underlying film of the organic passivation film pattern 58c is
protruded from the bottom edges of the via hole, a reflection
metal film such as aluminum (Al) is deposited on the
resultant structure and then patterned by a photolithography
process. As a result, there are formed a pixel electrode 62,
which is connected to the data wiring 56 through the first via
hole 59, and a pad electrode 64, which is connected to the
gate wiring 52 through the second via hole 61. Here, since
the reflection metal film is deposited in a state that the
undercut placed beneath the organic passivation film pattern
58¢, it has good step coverage at the stepped portion.

FIG. 10 is a plan view of a TFT for the reflection type
LCD capable of applying to the first embodiment of the
present invention. FIGS. 11A to 11C are sectional views of
TFTs for a LCD taken respectively along the lines C—C',
D-D' and E-E' in FIG. 10.

Referring to FIG. 10 and FIGS. 11A to 11C, a gate wiring
is formed on a transparent substrate 100. The gate wiring is
formed in the form of a single layered metal film or a double
layered metal film selected from a group consisting of
chromium (Cr), aluminum (Al), an alloy of molybdenum
and tungsten (MoW). The gate wiring includes a gate line
101 extending in a first direction (or horizontal direction), a
gate pad 103 connected to one end of the gate line 101, for
receiving scanning signals from the outside and transferring
the received scanning signals to the gate line 101, and a gate
electrode 102, which is a part of the gate line 101.

On the gate wiring and the substrate 100, there is formed
a gate insulating film 106 made of an inorganic insulating
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material. An active pattern 108 made of a semiconductor
film such as amorphous silicon is formed on the gate
insulating film 106

On the active pattern 108 and the gate insulating film 106,
there is formed a data wiring 110 extending to a second
direction (or vertical direction) which is perpendicular to the
first direction. The data wiring 110 includes a first electrode
(hereinafter referred to as “source electrode™) 112 over-
lapped with a first region of the active pattern 108, and a
second electrode (hereinafter referred to as “drain
electrode”) 111 overlapped with a second region facing the
first region of the active pattern 108. In the aforementioned
conventional LCD, the data pad for transmitting an image
signal is formed from the same layer as the data wiring, but,
in the present embodiment, the data pad is formed together
with the gate wiring. In other words, the data pad 104 and
the gate wiring are formed from the same layer.

On the data wiring 110, active pattern 108 and gate
insulating film 106, there is formed an organic passivation
film pattern 114a having a first via hole 116 for exposing the
source electrode 112 and a second via hole 117 for exposing
the gate pad 103. In the display region, which consists of a
plurality of unit pixels to display an image, the upper surface
of the organic passivation film pattern 114a is formed in an
irregular structure having a plurality of concave portions and
convex portions for the light scattering.

On the organic passivation film pattern 114a are formed
a pixel electrode 120, which is connected to the source
electrode 112 through the first via hole 116 and a pad
electrode 121, which is connected to the gate pad through
the second via hole 117. The pixel electrode 120 functions
to receive an image signal from the TFT and generate an
electric field together with the electrode of the upper sub-
strate (not shown). The pixel electrode 120 is formed within
a pixel region defined by the gate line and the data wiring
110, and its edge portion is overlapped with the gate line 101
and the data wiring 110 so as to secure a high aperture ratio.

In addition, according to the present embodiment, since
the data pad 104 is formed from a different layer from the
data wiring 110, there is required a bridge electrode 122 for
connecting the data wiring 110 and the data pad 104 elec-
trically. For this requirement, a third via hole 118 for
exposing an end of the data wiring 110 and a fourth via hole
119 for exposing the data pad 104 are formed in the organic
passivation film pattern 114a when forming the first and
second via holes 116 and 117. Then, the bridge electrode 122
is formed from the same layer as in the pixel electrode 120.
The bridge electrode 122 electrically connects one end of the
data wiring 110 and the data pad 104 to each other.

FIGS. 12A to 17B are plan views and sectional views for
describing a method for manufacturing a TFT for a reflection
type LCD capable of applying to the first embodiment of the
present invention. Specifically, FIG. 12A is a plan view of a
substrate on which a gate wiring is formed, and FIG. 12B
and FIG. 12C are sectional views taken along the lines
12b-12b" and 12¢—12¢', respectively.

After depositing a single layered metallic film or a double
layered metallic film such as chromium (Cr), aluminum
(Al), molybdenum (Mo) or an alloy of Mo and tungsten (W)
as a gate film on a transparent substrate 100 made of glass,
quartz, or sapphire, the gate film is patterned using a
photolithography process to form a gate wiring (using a first
mask). The gate wiring includes a gate line 101 extending in
a first direction (or horizontal direction), a gate electrode
102, which is a part of the gate line 101, and a gate pad 103
connected to one end of the gate line 101 and formed at the
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pad region. In addition, according to the present
embodiment, there is formed a data pad 104 for transmitting
an image signal to thin film transistors together when
forming the gate wiring.

Preferably, the gate film is made of chromium (Cr) or
MoW containing 30 wt % or more of tungsten (W) in order
to form a rigid pad.

FIG. 13A is a plan view on which an active pattern 108
is formed, and FIGS. 13B and 13C are sectional views taken
along the lines 135-135' and 13¢c—13¢' of FIG. 13A.

A gate insulating film 106 made of an inorganic insulating
film such as silicon nitride is formed to a thickness of about
4,500 A on the substrate 100 on which the gate wiring is
formed. A semiconductor film made of amorphous silicon is
deposited on the gate insulating film 106 and then patterned
using a photolithography process to form an active pattern
108 of a thin film transistor (using a second mask).

FIG. 14A is a plan view of a substrate on which the data
wiring 110 is formed, and FIGS. 14B and 14C are sectional
views taken along the lines 14b6-14b' and 14¢c—14¢' of FIG.
14A. After depositing a metal film such as molybdenum
(Mo), an Mo-based alloy of MoW, or chromium (Cr) on the
active pattern 108 and the gate insulating film 106, the
deposited metal film is patterned using a photolithography
process to form the data wiring 110 (using a third mask). The
data wiring 110 extends in the second direction (or vertical
direction), which is perpendicular to the gate wiring, and it
includes the source electrode 112 overlapped with the first
region of the active pattern 108 and the drain electrode 111
overlapped with the second region, which is opposite to the
first region.

While the present embodiment shows and describes that
the active pattern 108 and the data wiring 110 are formed by
a double photolithography process, the active pattern 108
and the data wiring may be formed by one photolithography
process. In other words, after subsequently depositing the
semiconductor film for the active pattern and the metal film
for the data wiring on the gate insulating film, a photoresist
film is coated on the metal film. Afterwards, the photoresist
film is exposed and developed to form a photoresist pattern
having a first portion positioned on the channel region of the
TFT and having a first thickness, a second portion positioned
on the data wiring and having a thickness thicker than the
first thickness, and a third portion where the photoresist film
is completely removed. Thereafter, the metal film and semi-
conductor film beneath the third portion, the metal film
beneath the first portion, and the second portion are etched
by a predetermined thickness to form the data wiring made
of the metal film and the active pattern made of the semi-
conductor film. Then, the remaining photoresist pattern is
removed. Thus, the active pattern 108 and the data wiring
110 can be formed at the same time that needs a photoli-
thography process using only one photomask.

FIGS. 15A and 15B are sectional views taken along the
lines 14b-14b" and 14c—14c' of FIG. 14A, respectively and
they show a process for exposing an organic passivation film
114. After depositing a photosensitive organic passivation
film 114 on the data wiring 110 and the active pattern 108 to
a thickness range of about 2-4 um, the photosensitive
organic passivation film 114 is exposed using a photomask
150 (using a fourth mask). At this time, the photomask 150
includes a partial exposure pattern (F) formed at a portion
corresponding to the via hole region (alternatively, formed
on the source electrode, on the gate pad, on the data pad, and
on the end of the data wiring), and a partial exposure pattern
(P) formed at a portion corresponding to an edge portion of
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the via hole region. Also, in order to make the reflection
plate of the pixel region in the form of a scattering structure,
the photomask 150 has a partial exposure pattern even at a
portion corresponding to the pixel region. Preferably, the full
exposure pattern is an open pattern having a size of the
resolution of the exposure machine or more, and the partial
exposure pattern is an open pattern having a line width
corresponding to half of the resolution of the exposure
machine. The partial exposure pattern has a slit structure or
a semi-transparent film pattern.

When the organic passivation film 114 is exposed using
the photomask 150 and then developed, the organic passi-
vation film is completely removed at the center portion of
the via hole region while it is diffraction-exposed at edge
portions of the via hole regions by the partial exposure
pattern (P), so that a slope of the organic passivation film
becomes lowered. Also, a plurality of concave portions and
convex portions are formed at the surface of the organic
passivation film 114 of the pixel region.

In the present embodiment, when opening the gate pad
103 and the data pad 104 to which chip bumps are bonded,
all of the pads are opened not individually but wholly so as
to prevent a contact failure from being generated during the
bump bonding. At this time, if the data pad is formed from
the data wiring, as in the conventional method, when dry-
etching the gate insulating film during a subsequent process
the gate insulating film placed below the data pad is side-
etched to thereby generate the undercut, so that the data pad
may be lifted during the bump bonding. Accordingly, in
order to open all of the pads wholly, the data pad should be
formed from the same layer as the gate wiring.

FIG. 16 A is a plan view of a substrate in which a via hole
is formed and FIGS. 16B and 16C are sectional views taken
along the lines 166-16b' and 16c—16¢' of FIG. 16A.

The gate insulating film 106 placed beneath the organic
passivation film pattern 1144 is dry-etched by using the
organic passivation film pattern 114a as an etch mask, so that
there are formed a first via hole 116 for exposing the source
electrode 112 and a second via hole 117 for exposing the
gate pad 103. At the same time, there are also formed a third
via hole 118 for exposing one end of the data wiring 110 and
a fourth via hole 119 for exposing the data pad 104.

During the aforementioned dry-etching process, the gate
insulating film 106 made of an inorganic insulating film or
the data wiring 110 is side-etched, so that the undercut is
generated beneath the organic passivation film pattern 114a.

Next, the organic passivation film pattern 114a is ashed or
plasma dry-etched to remove the organic passivation film
pattern 114a by a certain thickness in the horizontal and
vertical directions, so that the undercut is removed. When
the aforementioned ashing process is completed, the under-
lying film of the organic passivation film pattern 114a is
protruded from the bottom edge of the via hole (S3, S4).

FIGS. 17A and 17B are sectional views taken along the
lines 16b-16b' and 16¢c—16¢' of FIG. 16A, and they show a
process for depositing a metal film 125 having a high
reflectivity such as aluminum (Al) or silver (Ag) on the via
holes 116, 117, 118, and 119 and the organic passivation film
pattern 114a.

The metal film 125 is patterned by a photolithography
process, so that there are formed a pixel electrode 120,
which is connected to the source electrode 112 through the
first via hole 116, and a pad electrode 121, which is
connected to the gate pad 103 through the second via hole
117 (using a fifth mask). At the same time, there is also
formed a bridge electrode 122 that connects one end of the
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data wiring 110 with the data pad 104 through the third and
fourth via holes 118 and 119. The pixel electrode 120 is
formed within the pixel region defined by the gate wiring
and the data wiring 110, and its edge is formed to be
overlapped with the gate wiring and the data wiring 110 in
order to secure a high aperture ratio.

According to the present embodiment, a passivation film
is formed of a single layered organic insulating film, and at
the same time a step coverage failure of an upper metal film
at the stepped portion due to an undercut is resolved, thereby
decreasing by one the number of the photolithography
processes needed. In addition, an exposure step for forming
a via hole in the organic passivation film and an exposure
step for forming concave portions and convex portions at the
surface of the reflection plate can be performed at the same
time, thereby decreasing by one the number of the exposure
steps needed. Accordingly, the number of the exposure steps
decreases from seven times to five times, so that the manu-
facturing process is simplified. Further, if the active pattern
and the data wiring are formed by one photolithography
process, it is possible to decrease the number of the exposure
steps from seven times to four times.

Although the aforementioned first embodiment shows and
describes reflection type LCDs as an example, it should be
clear to one of ordinary skill in the art that it can be applied
to reflection and transmission composite type LCDs.

Embodiment 2

FIGS. 18A to 22B are sectional views describing a
method for forming a via hole in accordance with a second
embodiment of the present invention, wherein FIGS. 18A,
19A, 20A, 21A and 22A show a case where an inorganic
insulating film exists on a metal film while FIGS. 18B, 19B,
20B, 21B and 22B show a case where the inorganic insu-
lating film does not exist on the metal film.

Referring to FIGS. 18A and 18B, a metal film 204 for a
data wiring is deposited on substrates on which a gate wiring
(not shown) and a gate insulating film 202 are subsequently
stacked. Thereafter, on some portion of the substrates an
inorganic insulating film made of silicon nitride is formed as
shown in FIG. 18B, or on some other portion the inorganic
insulating film is not formed as in FIG. 18A. Afterwards, on
the resultant substrate, a photosensitive organic passivation
film 208 is coated to a thickness of about 2 gm.

Thereafter, the organic passivation film 208 is firstly
exposed by using a first photomask 250 for exposing a first
region of the organic passivation film 208. At this time, the
first region of the organic passivation film 208 is incom-
pletely exposed such that the first region of the organic
passivation film 208 is exposed below a certain thickness.

It is preferable that the incompletely exposed thickness of
the organic passivation film is as thin as possible but it is
necessary to control the exposure amount by an exposure
deviation. Here, the reference numeral 209 denotes a first
exposed region.

Referring to FIGS. 19A and 19B, the organic passivation
film 208 is secondly exposed using a second photomask 270
for exposing a first region and a second region having a size
less than the first region and arranged within the first region.
At this time, the organic passivation film of an overlapping
portion between the first region and the second region is
fully exposed. In the transmission type LCD, the second
exposure step is performed such that exposed portions of the
organic passivation film 208 are sufficiently exposed.

In the case of a reflection and transmission composite type
LCD or a reflection type L.LCD, an exposure step for forming
an irregular surface structure and an exposure step for
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forming a via hole can be performed at the same time by
using the second photomask used in the second exposure
step as an exposure mask for forming the irregular surface
structure of the organic passivation film 208, thereby sim-
plifying the manufacturing process.

Referring to FIGS. 20A and 20B, as mentioned above, the
twice-exposed organic passivation film 208 is developed to
remove the exposed portions, so that an organic passivation
film pattern 208a is formed. At this time, the slope of the
organic passivation film pattern 2082 decreases as it travels
to an edge of the via hole region, so that the organic
passivation film pattern 2082 comes to have a low height. At
this portion, the organic passivation film pattern 208a has
one third or less of total thickness.

Next, as shown in FIG. 21A, in the case that the inorganic
insulating film 206 exists on the metal film, the underlying
inorganic insulating film 206 is dry-etched by using the
organic passivation film pattern 208z as an etch mask, to
form a via hole 211 for exposing the underlying inorganic
metal film 204. At this time, the inorganic insulating film
206 is side-etched, so that an undercut is generated beneath
the organic passivation film pattern 208a.

Also, as shown in FIG. 21B, in the case that the inorganic
insulating film does not exist on the metal film 204, after the
organic passivation film is developed, there is formed a via
hole 212 for exposing the metal film 204.

In order to prevent the boundary between the metal film
204 and the overlying another metal film that is being
deposited from being contaminated or oxidized, the metal
film 204 is wet-etched by a predetermined thickness, thereby
rendering the surface state in good condition. At this time,
the metal film 204 is side-etched, so that the undercut is
generated beneath the organic passivation film pattern 208c.
At the same time, the metal film is consumed at the bottom
of the via hole 212 by a predetermined thickness.

Referring to FIGS. 22A and 22B, the organic passivation
film pattern 208a is ashed to remove the organic passivation
film pattern 208a by a predetermined thickness from its
surface in the horizontal and vertical directions, so that the
undercut is removed. Here, the ashing process can be
replaced by a plasma dry-etching process.

As shown in FIG. 22A, if the aforementioned ashing
process is completed in the case that the inorganic insulating
film 206 exists on the metal film 204, the inorganic insu-
lating film 206 is protruded in comparison with the organic
passivation film pattern 208b, from the bottom edge (S5) of
the via hole 211. Likewise, as shown in FIG. 22B, in the case
that the inorganic insulating film does not exist on the metal
film 204, the metal film 204 is protruded in comparison with
the organic passivation film pattern 2085 from the bottom
edge S6 of the via hole 212.

At the same time, although not shown in the figures, as
described above, a transparent conductive film such as ITO
or [ZO, or a reflection film such as Al or Ag is deposited on
the entire surface of the resultant structure in the state where
the organic passivation film pattern 208b is protruded from
the bottom edge of the via hole, and is then patterned by a
photolithography process, to form an electrode connected to
the metal film 204 through the via hole 211 or 212. Since the
electrode is deposited in a state that the undercut beneath the
organic passivation film pattern 208b has been removed, it
has good step coverage at stepped portions.

Embodiment 3

FIG. 23 is a plan view of a TFT for a reflection and
transmission type LCD in accordance with a third embodi-
ment of the present invention. Referring to FIG. 23, a
reflection part 350 is formed to enclose a transmission
window 340.
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FIGS. 24A to 27C are sectional views for describing a
method for manufacturing a TFT for the L.CD in accordance
with the third embodiment and they are taken along the lines
G-G', H-H' and L-L' of FIG. 23.

Referring to FIGS. 24A to 24C, after forming a gate
wiring 320 made of a first metal film on a substrate 300, a
gate insulating film 306 made of an inorganic insulating film
such as silicon nitride is formed thereon. The gate wiring
includes a gate line 301 extending in a first direction, a gate
electrode, which is a part of the gate line 301, and a gate pad
303 connected to one end of the gate line 301, for receiving
scanning signals from the outside and transmitting the
received scanning signals to the gate line 301. In the same
manner as in Embodiment 1, a data pad (not shown) for
transmitting an image signal into a drain of a TFT can be
formed from the same layer as the gate wiring.

Next, after forming an active pattern 308 made of a
semiconductor film on the gate insulating film 306, a data
wiring 310 made of a second metal film is formed thereon.
The data wiring 310 includes a drain electrode 311 extend-
ing in a second direction, which is perpendicular to the first
direction. The drain electrode 311 is connected to the source
electrode 312 and the data wiring 310.

On the data wiring 310, active pattern 308 and gate
insulating film 306, a passivation film, preferably, a photo-
sensitive organic insulating film is thickly formed to a
thickness of 2 um. Thus, if the passivation film is formed by
depositing the organic insulating film thickly, a parasitic
capacitance is not generated between the data wiring 310
and the pixel electrode that is to be formed thereon. To this
end, in order to secure a high aperture ratio, the pixel
electrode can be formed to be overlapped with the data
wiring 310 and the gate wiring.

Then, in the same manner as in Embodiments 1 and 2, the
organic insulating film is patterned by a photolithography
process such that the slope of the organic passivation film is
lowered at an edge of a region which the via hole is being
formed, to thereby form an organic passivation film pattern
314. In other words, the organic passivation film pattern 314
can be formed by a first exposure method using a photomask
having both a partial exposure pattern and a full exposure
pattern.

In addition, the organic passivation film pattern 314 may
be formed by a method including a first exposure step using
a first photomask of defining a first exposure region and a
second exposure step using a second photomask of defining
a second exposure region.

Next, using the organic passivation film pattern 314 as an
etch mask, the underlying film is dry-etched to form a via
hole 316 for exposing the data wiring, i.e., source electrode
312 and a second via hole 317 for exposing the gate pad 303.
At this time, in the case that the data pad is formed from the
same layer as the gate wiring, there are formed a third via
hole for exposing one end of the data wiring 310 and a fourth
via hole for exposing the data pad together in order to
connect the data wiring 310 with the data pad. Preferably,
when opening the gate pad 303 and the data pad 104 to
which chip bumps are bonded, all of the pads are not opened
individually but are opened wholly so as to prevent a contact
failure from being generated due to the bump misalignment.

Next, the organic passivation film pattern 314 is ashed or
plasma dry-etched to remove an undercut beneath the
organic passivation film pattern 314. Then, an IZO layer is
deposited on a resultant structure to a thickness range of
500-1200 A by a sputtering method to form a transparent
electrode layer 320. On the transparent electrode layer 320,
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there is deposited an aluminum (Al) layer or an aluminum-
containing metal alloy such as AINd to a thickness range of
about 1500-4000 A to form a reflection electrode layer 322.

After that, a photoresist film 324 is coated on the reflec-
tion electrode layer 322 to a thickness of about 2 um.

Referring to FIGS. 25A to 25C, using a photomask 400
having a partial exposure pattern corresponding to a trans-
mission region (T) and a full exposure pattern corresponding
to a reflection region (R), the photoresist film 324 is
exposed. Preferably, the partial exposure pattern has a slit
structure or a semi-transparent film pattern and it is made in
the form of an open pattern having a line width correspond-
ing to a half of the resolution of the exposure machine.

Next, the photoresist film 320 is developed, so that it
remains thick to a thickness of about 1.9 um at the reflection
region (R), remains thin to a thickness of about 4000 A or
less by a diffraction exposure at the transmission region (T),
and is completely removed at the remaining region (N),
thereby forming a photoresist pattern 324a. At this time, in
order to enhance the reliability of the gate pad and data pad,
the partial exposure pattern is aligned to correspond to the
pad region such that the photoresist film on the pad region
remains thin to a thickness of about 4000 A or less.

Referring to FIGS. 26A to 26C, using the photoresist
pattern 324a as an etch mask, the reflection electrode layer
322 and the transparent electrode layer 320 are wet-etched
at the same time. Here, a mixed solution of H;PO,, HNO,
and CH;COOH, which is an aluminum etchant, is used as a
wet-etch solution.

Next, the photoresist pattern 324 is ashed or plasma
dry-etched to completely remove the photoresist pattern
3244 in the transmission region (T) such that the underlying
reflection electrode layer 322 is exposed. The photoresist
pattern 3244 remains in the reflection region (R) without
being removed.

Referring to FIGS. 27A to 27C, the exposed reflection
electrode layer 322 is dry-etched by using the remaining
photoresist pattern 324b as an etch mask and BCl; and Cl,
gas as an etch gas. Thus, the reflection electrode layer in the
transmission region is removed and only the transparent
electrode layer remains. At this time, if the reflection elec-
trode layer 322 is wet-etched, since there is no an etch
selectivity ratio between the reflection electrode layer 322
and the underlying transparent electrode layer, even the
underlying transparent electrode layer 320 may be etched.

Next, the photoresist pattern 324bh is removed by an
ashing or strip process, so that a TFT for a reflection and
transmission composite type LLCD in which the reflection
electrode 322a remains around a transparent electrode 320a
is completed. A pixel electrode 330 is connected to the
source electrode 312 through the first via hole 316 and it is
formed in a double layered structure in which the reflection
electrode 322a is stacked on the transparent electrode 320a.
In the present embodiment, since the pixel electrode 330 is
formed to be overlapped with the gate wiring and data
wiring 310, the reflection electrode 322a remains around an
overlapped region with the wirings, so that a sufficient
aperture ratio can be obtained.

At this time, a pad electrode 332, which is connected to
the gate pad 303 through the second via hole 317, is formed
of only the transparent electrode. In other words, since the
partial exposure pattern of the photomask is positioned on
the pad region, the photoresist film in the partial exposure
pattern is completely removed during a step of exposing the
reflection electrode layer of the transmission region.
Accordingly, the reflection electrode layer on the pad region
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is completely removed during dry-etch of the reflection
electrode layer and only the transparent electrode remains.

According to the present embodiment, the transparent
electrode layer is made of IZO. Meanwhile, in a conven-
tional reflection and transmission composite type LCD hav-
ing a transparent electrode layer made of ITO and an
overlying reflection electrode layer made of aluminum or an
aluminum-containing metal alloy, when a potential differ-
ence is continuously applied between the two conductive
layers, the oxide of the ITO reacts with aluminum at the
boundary between the transparent electrode layer and the
reflection electrode layer, to create a very thin insulating film
of Al,O;. To this end, there may occur a problem in that a
potential of the ITO transparent electrode layer is not
transferred to the reflection electrode layer.

In addition, the ITO transparent electrode layer is elec-
trochemically reacted with the reflection electrode layer by
an organic solvent of TMAH (Tetra Methyl Ammonium
Hydroxide) which is conventionally used during a develop-
ing process of the photoresist film, so that corrosion of the
ITO transparent electrode layer may occur. Further, when
etching the reflection electrode layer and the transparent
electrode layer by using the photoresist pattern as an etch
mask, the Al reflection electrode layer should be wet-etched
using an Al etchant and then the ITO transparent electrode
layer should be wet-etched using an ITO etchant.

As an etchant for wet-etching the ITO transparent elec-
trode layer, there can be used a strong acid such as HCI,
HNO; or FeCl,. If one of these strong acids is used as the
etchant, although the photoresist film exists on the ITO
transparent electrode layer, the strong acid may etch the Al
reflection electrode severely.

Meanwhile, if IZO provided in embodiments of the
present invention is used as the transparent electrode layer,
any oxide or insulator is not formed. Further, an electro-
chemical reaction does not occur between the IZO transpar-
ent electrode layer and the Al reflection electrode layer.
Furthermore, when etching the reflection electrode layer and
the transparent electrode layer by using the photoresist
pattern as an etch mask, since the IZO transparent electrode
layer is easily etched by a mixing solution of H;PO,, HNO,
and CH;COOH, which is an Al etchant, the Al reflection
electrode layer and the IZO transparent electrode layer can
be wet-etched at the same time. Accordingly, a boundary
characteristic between the transparent electrode and the
reflection electrode is enhanced and the manufacturing pro-
cess is simplified.

According to the first embodiment of the present
invention, a passivation film made of an organic insulating
film is once exposed using a photomask having a partial
exposure pattern formed at an edge portion of a via hole to
form an organic passivation film pattern such that the slope
of the organic passivation film decreases as it travels to an
edge where the via hole is to be formed. Afterwards, a
dry-etch process is performed by using the organic passi-
vation film pattern as an etch mask to form the via hole.
Then, the organic passivation film pattern is ashed or plasma
dry-etched to thereby remove the undercut beneath the
organic passivation film pattern. Thus, as the undercut is
removed, a lower film of the organic passivation film pattern
is protruded from a bottom edge of the via hole. Therefore,
there does not occur a failure in which a metal film deposited
during a subsequent process is opened at a stepped portion.

Here, if the partial exposure pattern is further formed at a
position corresponding to the reflection plate of the pixel
region in the photomask, the via hole can be formed by one
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exposure process using a single photomask and at the same
time an irregular surface having a plurality of concave
portions and convex portions can be formed. Therefore, in a
reflection and transmission composite type LCD or a reflec-
tion type LCD, it is possible to reduce the number of
photomasks needed from seven sheets to five sheets.

According to the second embodiment of the present
invention, an organic passivation film pattern is left at an
edge of a via hole region by performing the exposure process
twice in success using two photomasks. Afterwards, the via
hole is formed using the organic passivation film pattern and
an ashing or plasma dry-etch process is performed to remove
the undercut formed beneath the organic passivation film
pattern. Therefore, there can be prevented a failure in which
a metal film for a pixel electrode is opened at a stepped
portion due to a height difference.

Here, since either one of the two photomasks can be used
as an exposure mask for forming an irregular surface in the
organic passivation film, in a reflection and transmission
composite type LCD or a reflection type LCD, it is possible
to reduce the number of photomasks needed from seven
sheets to six sheets.

According to the third embodiment, since a transparent
electrode in a reflection and transmission composite type
LCD is formed of IZO instead of [TO, a boundary charac-
teristic between the transparent electrode and the reflection
electrode is enhanced and the manufacturing process is
simplified. Also, since a passivation film is made of a single
layer of an organic insulating film and one end of the
transparent electrode is overlapped with a gate wiring and a
data wiring such that a reflection electrode is left around the
overlapped region, a high aperture ratio for a sufficient light
transmission is obtained.

While the present invention has been described in detail,
it should be understood that various changes, substitutions
and alterations can be made hereto without departing from
the scope of the invention as defined by the appended
claims.

What is claimed is:

1. A thin film transistor for an LCD comprising:

a gate wiring formed on a substrate including a display

region and a pad region positioned at an outer portion
of the display region, said gate wiring extending in a
first direction;

a gate insulating film formed on the gate wiring and on the
substrate, for partially exposing the gate wiring;

an active pattern formed on the gate insulating film;

a data wiring partially overlapped with the active pattern,
said data wiring formed on the gate insulating film and
extending in a second direction normal to the first
direction;
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an organic passivation film pattern formed on the data
wiring and on the gate insulating film, said organic
passivation film pattern including a first via hole for
partially exposing the data wiring and a second via hole
for exposing the partially exposed gate wiring;

a pixel electrode formed on the organic passivation film
pattern and connected to the data wiring through the
first via hole on the data wiring; and

a pad electrode formed on the organic passivation film
pattern and connected to the gate wiring through the
second via hole,

wherein the gate insulating film is protruded inwardly
relative to the organic passivation film pattern at a
bottom edge of the second via hole.

2. The thin film transistor of claim 1, wherein the gate
wiring has a stepped portion for forming a groove at a
surface of the gate wiring in the first via hole, and the
stepped portion is protruded relative to the organic passiva-
tion film pattern at a side wall of the first via hole.

3. The thin film transistor of claim 1, wherein the gate
wiring comprises a gate line including, a gate electrode
formed within the display region, and a gate pad formed at
the pad region and connected to an end of the gate line, and
the second via hole is formed on the gate pad.

4. The thin film transistor of claim 1, wherein the data
wiring comprises a first electrode overlapped with a first
region of the active pattern and a second electrode over-
lapped with a second region of the active pattern, the second
region being opposite to the first region, and the first via hole
is formed on the first electrode.

5. The thin film transistor of claim 1, further comprising
a data pad placed at the pad region of the substrate and
formed from the same layer as the gate wiring.

6. The thin film transistor of claim 5, further comprising
a bridge electrode formed on the organic passivation film
pattern and formed from the same layer as the pixel
electrode, the bridge electrode connecting an end of the data
wiring with the data pad through a third via hole formed at
the organic passivation film pattern on the end of the data
wiring and a fourth via hole formed at both the gate
insulating film and the organic passivation film pattern on
the data pad.

7. The thin film transistor of claim 1, wherein the organic
passivation film pattern has an irregular upper surface at a
display region of the organic passivation film pattern.

8. The thin film transistor of claim 1, wherein the pixel
electrode has a double layered structure including a trans-
parent electrode and a reflection electrode.

9. The thin film transistor of claim 8, wherein the pad
electrode is made of a single layer of the transparent
electrode.
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