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7) ABSTRACT

A method of fabricating an organic light emitting diode
(OLED)display device having a thin film transistor including
a polysilicon layer. The method of fabricating a polysilicon
layer includes forming a buffer layer on a substrate, forming
a metal catalyst layer on the buffer layer, diffusing a metal
catalyst into the metal catalyst layer to the buffer layer,
removing the metal catalyst layer, forming an amorphous
silicon layer on the buffer layer, and annealing the substrate to
crystallize the amorphous silicon layer into a polysilicon
layer. The thin film transistor includes a substrate, a buffer
layer disposed on the substrate, a semiconductor layer dis-
posed on the buffer layer, a gate insulating layer disposed
above the substrate and on the semiconductor layer, a gate
electrode disposed on the gate insulating layer, a source elec-
trode and a drain electrode both electrically connected to the
semiconductor layer, and a metal silicide disposed between
the buffer layer and the semiconductor layer.
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METHOD OF FABRICATING POLYSILICON
LAYER, THIN FILM TRANSISTOR, ORGANIC
LIGHT EMITTING DIODE DISPLAY DEVICE

INCLUDING THE SAME, AND METHOD OF

FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2009-0112770, filed Nov. 20, 2009, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of the present invention relate to a method
of fabricating a polysilicon layer, a thin film transistor using
the same, an organic light emitting diode display device
including the same, and a method of fabricating the same.
More particularly, aspects of the present invention relate to a
method of fabricating a polysilicon layer including diffusing
a metal catalyst in a buffer layer and crystallizing an amor-
phous silicon layer into a polysilicon layer using the metal
catalyst in the buffer layer, a thin film transistor having the
reduced residual metal catalyst and improved characteristics
when it is used as a semiconductor layer, an organic light
emitting diode display device including the same, and a
method of fabricating the same.

[0004] 2. Description of the Related Art

[0005] In general, polysilicon layers have advantages of
high electric field effect mobility, applicability to high speed
operation circuits, and enablement of complementary metal-
oxide semiconductor (CMOS) circuits, and thus, the polysili-
con layers are widely used as semiconductor layers of thin
film transistors (TFTs). The TFTs using the polysilicon layers
are used as active devices of active matrix liquid crystal
displays (AMLCDs) and as switching devices and drive
devices of organic light emitting diode (OLED) display
devices.

[0006] Methods of crystallizing an amorphous silicon layer
into a polysilicon layer include solid phase crystallization
(SPC), excimer laser crystallization (ELC), metal induced
crystallization (MIC), metal induced lateral crystallization
(MILC), and other similar methods.

[0007] Currently, methods of crystallizing amorphous sili-
con using metal are being widely researched due to an advan-
tage of a lower crystallization temperature and a shorter crys-
tallization time than that of the SPC. Crystallization methods
using metal include MIC, MILC, super grain silicon (SGS)
crystallization, and other similar methods. However, the
above methods of using metal as a catalyst have a contami-
nation problem due to the metal catalyst, and thus, device
characteristics of the TFT may deteriorate.

SUMMARY

[0008] Aspects of the present invention provide a method
of fabricating a polysilicon layer capable of reducing the
amount of a metal catalyst remaining in a semiconductor
layer crystallized using the metal catalyst, a TFT having
improved electrical characteristics, a method of fabricating
the same, an OLED display device, and a method of fabricat-
ing the same.
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[0009] According to an aspect of the present invention, a
method of fabricating a polysilicon layer includes: forming a
buffer layer on a substrate; forming a metal catalyst layer on
the buffer layer; diffusing a metal catalyst into the metal
catalyst layer to the buffer layer; removing the metal catalyst
layer; forming an amorphous silicon layer on the buffer layer;
and annealing the substrate to crystallize the amorphous sili-
con layer into a polysilicon layer.

[0010] According to another aspect of the present inven-
tion, a thin film transistor includes: a substrate; a buffer layer
disposed on the substrate; a semiconductor layer disposed on
the buffer layer; a gate insulating layer disposed above both
the substrate and the semiconductor layer; a gate electrode
disposed on the gate insulating layer; a source electrode and
a drain electrode both electrically connected to the semicon-
ductor layer; and a metal silicide disposed between the buffer
layer and the semiconductor layer.

[0011] A method of fabricating the thin film transistor, an
organic light emitting diode display device including the
same, and a method of fabricating the same are also provided.
[0012] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0014] FIGS. 1A to 1D are views explaining a method of
fabricating a polysilicon layer in accordance with an embodi-
ment of the present invention;

[0015] FIG. 1E is a photograph of a seed group region of a
polysilicon layer crystallized by a metal catalyst;

[0016] FIG. 1F is a photograph of a seed group region of a
polysilicon layer in accordance with aspects of the present
invention;

[0017] FIG. 1G is a photograph of the polysilicon layer
secco-etched in accordance with aspects of the present inven-
tion;

[0018] FIG. 1H is a photograph of a general polysilicon
layer secco-etched by a metal catalyst;

[0019] FIG. 11 is a graph showing an energy dispersive
x-ray (EDS) analysis result representing positions of the
polysilicon and the seed in accordance with the present inven-
tion;

[0020] FIG. 1] is a graph showing an EDS analysis result
representing positions of the polysilicon and the seed of a
general polysilicon layer crystallized by a metal catalyst;
[0021] FIGS. 2A to 2E are views of a TFT in accordance
with a second embodiment of the present invention;

[0022] FIGS. 3A to 3B are views of a TFT in accordance
with a third embodiment of the present invention;

[0023] FIGS. 4A to 4C are views of a TFT in accordance
with a fourth embodiment of the present invention; and
[0024] FIGS. 5A and 5B are views of an OLED display
device in accordance with a fifth embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0025] Reference will now be made in detail to the present
embodiments of the present invention, examples of which are
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illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present invention by referring to the figures.

[0026] As referred to herein, it is to be understood that
where is stated herein that one element, film or layer is
“formed on” or “disposed on” a second element, layer or film,
the first element, layer or film may be formed or disposed
directly on the second element, layer or film or there may be
intervening elements, layers or films between the first ele-
ment, layer or film and the second element, layer or film.
Further, as used herein, the term “formed on” is used with the
same meaning as “located on” or “disposed on” and is not
meant to be limiting regarding any particular fabrication pro-
cess.

[0027] FIGS. 1A to 1D are views explaining a crystalliza-
tion process in accordance with an embodiment of the present
invention. First, as shown in FIG. 1A, a buffer layer 110 is
formed on a substrate 100 formed of glass or plastic. The
buffer layer 110 is formed of a single layer or a combination
layer selected from insulating layers such as a silicon oxide
layer and a silicon nitride layer using chemical vapor depo-
sition (CVD) or physical vapor deposition (PVD). However,
aspects of the present invention are not limited thereto and the
buffer layer 110 may be formed of other suitable materials or
combinations thereof. A lower layer is formed of the silicon
nitride layer to prevent diffusion of impurities generated by
the substrate, and an upper layer, formed as the buffer layer
110 diffusing a metal catalyst, is formed of the silicon oxide
layer in consideration of adhesion characteristics to amor-
phous silicon to be deposited.

[0028] The buffer layer 110 prevents diffusion of moisture
or impurities generated from the substrate 100 or provides the
metal catalyst diffused into the buffer layer to crystallize the
silicon layer through annealing, thereby forming a metal sili-
cide to crystallize the silicon layer. The buffer layer 110 is
formed to a thickness of 10 A to 5000 A, When the thickness
is larger than 5000 A, the substrate 100 may be bent or shrunk
during the annealing for crystallization, and when the thick-
ness is smaller than 10 A, the amount of the metal catalyst
present in the buffer layer is reduced. Therefore, the amount
of the metal catalyst diffused into an amorphous silicon layer
to be formed later is also reduced, making it difficult to
crystallize the polysilicon layer.

[0029] Referring to FIG. 1B, the metal catalyst is deposited
on the buffer layer 110 to form a metal catalyst layer 115. The
metal catalyst includes any one selected from the group con-
sisting of Ni, Pd, Ag, Au, Al, Sn, Sb, Cu, Tr, and Cd. However,
aspects of the present invention are not limited thereto, and
other suitable materials may be used as the metal catalyst. In
addition, the metal catalyst layer 115 is formed on the buffer
layer 110 at a surface density of 10" to 10"° atoms/cm®.
When the surface density of the metal catalyst is smaller than
10'! atoms/cm?, the amount of seeds, or, in other words, cores
for crystallization, is too small to crystallize the amorphous
silicon layer into the polysilicon layer through SGS. When
the surface density of the metal catalyst is larger than 103
atoms/cm®, the amount of the metal catalyst diffused into the
amorphous silicon layer is increased and the amount of the
remaining metal catalyst is also increased, thus deteriorating
characteristics of the semiconductor layer formed by pattern-
ing the polysilicon layer.

[0030] Next, the substrate 100 is annealed in an arrow
direction 10 to diffuse the metal catalyst of the metal catalyst
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layer 115 into the buffer layer 110, and then, the metal catalyst
layer 115 is removed. The annealing is performed at a tem-
perature of 200° C. to 900° C. for several seconds to several
hours to diffuse a metal catalyst A. In this case, it is possible
to prevent deformation of the substrate due to excessive
annealing when the annealing is performed at that tempera-
ture for that time, thereby reducing manufacturing costs and
increasing a yield. The annealing uses any one of a furnace
process, a rapid thermal annealing (RTA) process, an ultra-
violet (UV) process, and a laser process.

[0031] Referring to FIG. 1C, an amorphous silicon layer
120A is formed on the buffer layer 110 including the metal
catalyst A. When the substrate 100 is annealed, the amor-
phous silicon layer 120A is crystallized into a polysilicon
layer 120B by the metal catalyst A remaining in the buffer
layer 110. That is, the metal catalyst A diffused into the buffer
layer 110 is bonded to silicon of the amorphous silicon layer
120A to form a metal silicide, and the metal silicide forms a
seed, which is a core for crystallization. As a result, crystal
grows from the seed to crystallize the amorphous silicon layer
into the polysilicon layer.

[0032] Before forming the amorphous silicon layer 120A,
an insulating layer formed of a silicon nitride layer, a silicon
oxide layer, or a combination layer thereof, is formed on the
buffer layer 110. However, aspects of the present invention
are not limited thereto, and the insulating layer may not be
formed on the buffer layer 110. When the insulating layer is
formed as described above, since the amount of the metal
catalyst A diffused into the amorphous silicon layer 120A is
adjustable, it is possible to increase the size of the crystal and
reduce the amount of the metal catalyst in the semiconductor
layer 120 (see FIG. 2D).

[0033] Although the crystallization has been described as
being performed after removing the metal catalyst layer 115
and before annealing the amorphous silicon layer 1204, the
crystallization may be performed without removing the metal
catalyst layer 115.

[0034] Referring to FIG. 1D, the metal catalyst A, which is
also referred to as a seed A, formed as described above is
disposed between the polysilicon layer 120B and the buffer
layer 110 so that the seed A is disposed up to approximately
10 nm below where the buffer layer 110 and the substrate 100
contact. In addition, a crystal grows from the seed A to crys-
tallize the amorphous silicon layer 120A into the polysilicon
layer 120B. Thereby, the polysilicon layer 120B, in accor-
dance with aspects of the present invention, is manufactured.
[0035] FIG. 1E is a cross-sectional transmission electron
micrograph (TEM) photograph of a seed group region of the
polysilicon layer 120B crystallized by the metal catalyst A in
the buffer layer 110 as described above. FIG. 1F is a cross-
sectional TEM photograph of a seed group region of the
polysilicon layer 1208 crystallized by the metal catalyst A
diffused from an upper part of the amorphous silicon layer
120A through a conventional SGS method.

[0036] As shown in FIGS. 1E and 1F, it is appreciable that
the polysilicon layer, in accordance with aspects of the
present invention, includes a seed group region having a plane
shape in which seeds are collected and formed at an interface
between the buffer layer 110 and the polysilicon layer 120B.
Furthermore, it is appreciable that a triangular cone shaped
seed group region is disposed at an interface between the
buffer layer 110 and the polysilicon layer 120B formed
through crystallization by the metal catalyst A diffused from
an upper portion of the conventional amorphous silicon layer
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120A, for example, SGS. The triangular cone shaped seed
group occurs because the annealing for diffusion of the metal
catalyst A after deposition on the buffer layer 110 can provide
a seed group region having a widely spread shape according
to aspects of the present invention. In contrast, in the conven-
tional SGS method, the metal catalyst A is directly diffused
downward from the upper surface to be gathered between the
polysilicon layer 120B and the buffer layer 110, thus forming
aseed group region different from the crystallization accord-
ing to aspects of the present invention.

[0037] FIG. 1G is a photograph in which the polysilicon
layer 120B, in accordance with aspects of the present inven-
tion, is secco-etched. FIG. 1H is a photograph in which the
polysilicon layer 1108, having the metal catalyst A diffused
from an upper portion of the amorphous silicon layer 120A to
be crystallized, is secco-etched. Comparing FIG. 1G with
FIG. 1H, while the metal catalyst A, or seed A, in a grain
boundary cannot be observed from FIG. 1G, the seed A in the
grain boundary can be clearly observed from FIG. 1H by the
conventional SGS method. The grain boundary cannot be
observed in FIG. 1G because the crystallization, according to
aspects of the present invention, provides the seed A included
in the interface of the buffer layer 110 and the amorphous
silicon layer 120A and the seed A is widely spread in the
buffer layer 110.

[0038] FIG. 11 is a graph showing an energy dispersive
x-ray (EDS) analysis result in the seed group region of the
polysilicon layer 120B in accordance with aspects of the
present invention, and FIG. 1] is a graph showing the EDS
analysis result in the seed group region of the general poly-
silicon layer X crystallized by a metal catalyst A (see FIG.
1D). As described above, it is appreciable that while a metal
silicide Z, in accordance with aspects of the present invention,
is present at a position about 10 nm in a buffer layer Y when
positions of the polysilicon layer X, the metal silicide 7 and
the buffer layer Y in FIG. 11 are observed, a large amount of
the metal silicide Z is present only in the polysilicon layer X
and the interface in FIG. 1J, but is not present in the buffer
layer Y.

[0039] Therefore, the polysilicon layer X crystallized by
the metal catalyst A (see FIG. 1D) diffused into the buffer
layerY, in accordance with aspects the present invention, is
different in shape of a polysilicon layer, is different with
respect to a seed and is also different with respect to a shape
of a seed group region existing in a silicon layer and a buffer
layer of a conventional method of crystallization. Thus,
according to aspects of the present invention, it is possible to
form a high quality semiconductor device.

[0040] FIGS. 2A to 2E are views of a TFT in accordance
with a second embodiment of the present invention, which is
formed using the method of fabricating the polysilicon layer
similar to the first embodiment. Referring to FIG. 24, a
substrate 100 is prepared, and a buffer layer 110 is formed on
the substrate 100.

[0041] Referring to FIG. 2B, a metal catalyst layer 115 is
formed on the buffer layer 110, and then, the substrate 100 is
annealed to diffuse a metal catalyst A (see FIG. 2C) in the
metal catalyst layer 115 into the buffer layer 110.

[0042] Referring to FIG. 2C, after removing the metal cata-
lystlayer 115, an amorphous silicon layer 120A is formed on
the buffer layer 110 and then annealed to crystallize the amor-
phous silicon layer 120A into a polysilicon layer (not shown)
using the metal catalyst A present in the buffer layer 110.
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[0043] Similar to the first embodiment, before forming the
amorphous silicon layer 120A, a silicon oxide layer, a silicon
nitride layer or a combination layer thereof is formed, and
then, the amorphous silicon layer 120a is formed and
annealed to be crystallized. Although the crystallization has
been described as being performed after removing the metal
catalyst layer 115 and before annealing the amorphous silicon
layer, aspects of the present invention are not limited thereto
and the crystallization may be performed without removing
the metal catalyst layer.

[0044] Referring to FIG. 2D, the crystallized polysilicon
layer is patterned to form a semiconductor layer 120. Then, a
gate insulating layer 130 is formed on the entire surface of the
substrate 100, and a gate electrode 140 is formed to corre-
spond to the semiconductor layer 120. The gate insulating
layer 130 is a silicon oxide layer, a silicon nitride layer, or a
combination layer thereof. However, aspects of the present
invention are not limited thereto and the gate insulating layer
130 may be formed of other suitable materials. The gate
electrode 140 is formed on the gate insulating layer 130 by
forming a single layer of aluminum or an aluminum alloy
such as aluminum-neodymium (Al—Nd), or a combination
layer, in which an aluminum alloy is deposited on a chromium
(Cr) or molybdenum (Mo) alloy, as a gate electrode metal
layer (not shown), and etching the gate electrode metal layer
through photolithography and etching. However, aspects of
the present invention are not limited thereto, and the gate
electrode 140 may be formed of other suitable materials.

[0045] Referring to FIG. 2E, an interlayer insulating layer
150 is formed on the entire surface of the substrate 100.
Source electrode 160a and drain electrode 1605 are electri-
cally connected to the semiconductor layer 120 and are
formed to complete a thin-film transistor (TFT) in accordance
with the second embodiment of the present invention.

[0046] A third embodiment relates to a TFT formed using
the method of fabricating a polysilicon layer similar to that of
the first embodiment. FIGS. 3A and 3B show the TFT. First,
referring to FIG. 3A, a substrate 200 is prepared, and a buffer
layer 210 is formed on the substrate 200. Then, a semicon-
ductor layer 220 formed of the polysilicon layer (not shown)
crystallized using the method of the first embodiment is
formed. Since the polysilicon layer (not shown) formed by a
method similar to that of the first embodiment is patterned to
form the semiconductor layer 220, a seed A is between the
semiconductor layer 220 and the buffer layer 210. Next, a
portion of the semiconductor layer 220 is opened to form
source electrode 230a and drain electrode 2305 connected to
the semiconductor layer 220.

[0047] Referring to FIG. 3B, a gate insulating layer 240 is
formed on the entire surface of the substrate 200. Then, a gate
electrode 250 is formed to correspond to the semiconductor
layer 220, and an interlayer insulating layer 260 is formed
above the entire surface of the substrate 200, completing a
TFT in accordance with the third embodiment of the present
invention.

[0048] FIGS. 4A and 4B are views of a TFT formed using
the method of fabricating a polysilicon layer in accordance
with the first embodiment of the present invention.

[0049] Referring to FIG. 4A, a buffer layer 310, into which
ametal catalyst is diffused through a method similar to that as
described with respect to the embodiment of FIG. 1, is formed
on a substrate 300. Then, the surface of the buffer layer 310 is
cleaned with ozone (O,).
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[0050] Referring to FIG. 4B, a semiconductor layer 320
formed of the polysilicon layer (not shown) through a method
similar to that as described with respect to the embodiment of
FIG. 1 is formed on the buffer layer 310. Since an oxide layer
is formed on the surface of the buffer layer 310 due to the O,
cleaning, it is possible to form a polysilicon layer (not shown)
having a larger grain size by functioning as a diffusion layer
between the buffer layer 310 and an amorphous silicon layer
crystallized to form the semiconductor layer 320 and adjust-
ing the metal catalyst diffused into an amorphous silicon layer
(not shown).

[0051] Then, a gate insulating layer 330, a gate electrode
340, an interlayer insulating layer 350, and source electrode
360a and drain electrode 3605 are formed on the substrate
300to complete a TFT in accordance with the fourth embodi-
ment of the present invention. The fourth embodiment is
manufactured in a manner similar to that as described with
respect to as the second embodiment, except that the fourth
embodiment further includes cleaning the buffer layer using
0;.
[0052] FIGS. 5A to 5B are views of an organic light emit-
ting diode (OLED) display device in accordance with a fifth
embodiment of the present invention. The fifth embodiment
relates to an OLED display device including the TFT formed
in the second embodiment, and thus, detailed descriptions
thereof will be omitted. Referring to FIG. S5A, a passivation
layer 170 is formed on the entire surface of a substrate 100
including the TFT formed in the first embodiment, and a
planarization layer 175 is formed on the passivation layer
170. However, aspects of the present invention are not limited
thereto and the passivation layer 170 may be omitted. Next, a
first electrode 180 is formed to be electrically connected to
one of the source electrode 160a and the drain electrode 1605
of the TFT.

[0053] Referring to FIG. 5B, a pixel defining layer 185
opening a portion of the first electrode 180 and defining a
pixel is formed. Then, an organic layer 190 including an
organic emission layer (not shown) is formed on the first
electrode 180. Although not shown, the organic layer 190
may further include a hole injection layer, a hole transport
layer, an electron transport layer, and other similar features. A
second electrode 195 is formed on an entire surface of the
substrate 100 to complete an OLED display device in accor-
dance with the fifth embodiment of the present invention.
[0054] As can be seen from the foregoing, after diffusing a
metal catalyst into a buffer layer, a metal silicide is formed at
an interface of an amorphous silicon layer to perform crys-
tallization using the metal catalyst in the buffer layer so that
the amounts of the metal catalyst and the metal silicide in the
amorphous silicon layer can be minimized, and thus it is
possible to provide a TFT having improved characteristics of
a semiconductor layer, and an OLED display device includ-
ing the same.

[0055] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. A method of fabricating a polysilicon layer, comprising:

forming a buffer layer on a substrate;

forming a metal catalyst layer on the buffer layer;

diffusing a metal catalyst in the metal catalyst layer into the
buffer layer;

removing the metal catalyst layer;

forming an amorphous silicon layer on the buffer layer; and
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annealing the substrate to crystallize the amorphous silicon

layer into a polysilicon layer.

2. The method according to claim 1, wherein the metal
catalyst includes any one selected from the group consisting
of Ni, Pd, Ag, Au, Al, Sn, Sb, Cu, Tr and Cd.

3. The method according to claim 1, wherein the buffer
layer is formed to a thickness of about 10 A to about 5000 A.

4. The method according to claim 1, wherein the buffer
layer is formed of any one selected from a silicon oxide layer,
a silicon nitride layer, and a combination layer thereof.

5. The method according to claim 1, wherein the metal
catalyst is diffused into the buffer layer through the annealing
of the substrate.

6. The method according to claim 1, wherein the annealing
is performed after the forming of the amorphous silicon layer
on the buffer layer.

7. The method according to claim 1, wherein crystallizing
the amorphous silicon layer is performed by growing a crystal
from a metal silicide disposed between the buffer layer and
the amorphous silicon layer.

8. The method according to claim 1, further comprising,
after removing the metal catalyst layer, forming a silicon
oxide layer, a silicon nitride layer, or a combination layer
thereof on the buffer layer.

9. A thin film transistor comprising:

a substrate;

a buffer layer disposed on the substrate;

a semiconductor layer disposed on the buffer layer;

a gate insulating layer disposed above both the substrate

and the semiconductor layer;

a gate electrode disposed on the gate insulating layer:;

a source electrode and a drain electrode both electrically

connected to the semiconductor layer; and

a metal silicide disposed between the buffer layer and the

semiconductor layer.

10. The thin film transistor according to claim 9, wherein
the buffer layer includes a metal catalyst therein.

11. The thin film transistor according to claim 10, wherein
the metal catalyst includes any one selected from the group
consisting of Ni, Pd, Ag, Au, Al, Sn, Sb, Cu, Tr and Cd.

12. The thin film transistor according to claim 9, wherein
the buffer layer has a thickness of about 10 A to about 5000 A.

13. The thin film transistor according to claim 9, wherein
the buffer layer is formed of any one selected from a silicon
oxide layer, a silicon nitride layer, and a combination layer
thereof.

14. The thin film transistor according to claim 9, wherein a
seed group region, in which the metal silicide is gathered, has
a plane shape.

15. The thin film transistor according to claim 14, wherein
the metal silicide is disposed up to 10 nm below an upper side
of the buffer layer.

16. The thin film transistor according to claim 9, further
comprising any one of a silicon oxide layer, a silicon nitride
layer, and a combination layer thereof, disposed between the
buffer layer and the semiconductor layer.

17. A method of fabricating a thin film transistor, compris-
ing:

forming a buffer layer on a substrate;

forming a metal catalyst layer on the buffer layer;

diffusing a metal catalyst in the metal catalyst layer into the

buffer layer;

removing the metal catalyst layer:;

forming an amorphous silicon layer on the buffer layer;
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annealing the substrate to crystallize the amorphous silicon
layer into a polysilicon layer;

patterning the polysilicon layer to form a semiconductor
layer;

forming a gate insulating layer on the substrate;

forming a gate electrode on the gate insulating layer; and

forming source and drain electrodes insulated from the
gate electrode and connected to the semiconductor layer,

wherein the annealing is performed after forming the amor-
phous silicon layer on the buffer layer.

18. The method according to claim 17, wherein the metal
catalyst layer includes a metal catalyst at a surface density of
10! atoms/cm? to 10** atoms/cm?.

19. The method according to claim 17, wherein the buffer
layer is formed to a thickness of about 10 A to about 5000 A.

20. The method according to claim 17, wherein the metal
catalyst is diffused into the buffer layer through the annealing
of the substrate.

21. The method according to claim 17, wherein the anneal-
ing is performed at a temperature of about 200° C. to about
900° C.

22. The method according to claim 21, further comprising,
after removing the metal catalyst layer, forming a silicon
oxide layer, a silicon nitride layer, or a combination layer
thereof on the buffer layer.

23. A thin film transistor comprising:

a substrate;

a buffer layer disposed on the substrate;

a semiconductor layer disposed on the buffer layer:;

a source electrode and a drain electrode disposed on
respective sides of the semiconductor layer so as to
expose an opening portion of the semiconductor layer;

a gate insulating layer disposed on the substrate, the source
electrode and the drain electrode;

a gate electrode corresponding to the semiconductor layer
and disposed on the gate insulating layer; and

ametal silicide is disposed between the buffer layer and the
semiconductor layer.

24. The thin film transistor according to claim 23, wherein

the buffer layer includes a metal catalyst therein.

25. The thin film transistor according to claim 23, wherein
the metal catalyst includes any one selected from the group
consisting of Ni, Pd, Ag, Au, Al, Sn, Sh, Cu, Tr and Cd.

26. The thin film transistor according to claim 23, wherein
the buffer layer has a thickness of about 10 A to about 5000 A.

27. The thin film transistor according to claim 23, wherein
the buffer layer is any one selected from a silicon oxide layer,
a silicon nitride layer, and a combination layer thereof.

28. The thin film transistor according to claim 23, wherein
a seed group region, in which the metal silicide is gathered,
has a plane shape.

29. The thin film transistor according to claim 28, wherein
the metal silicide is disposed up to 10 nm below an upper side
of the buffer layer.

30. The thin film transistor according to claim 23, further
comprising a silicon oxide layer, a silicon nitride layer, or a
combination layer thereof, disposed between the buffer layer
and the semiconductor layer.

31. A method of fabricating a thin film transistor, compris-
ing:

forming a buffer layer on a substrate;

forming a metal catalyst layer on the buffer layer;

cleaning the substrate using ozone;

removing the metal catalyst layer;
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forming an amorphous silicon layer on the buffer layer;

annealing the substrate to crystallize the amorphous silicon

layer into a polysilicon layer;

patterning the polysilicon layer to form a semiconductor

layer;

forming a gate insulating layer on the substrate;

forming a gate electrode on the gate insulating layer; and

forming a source electrode and a drain electrode, both

insulated from the gate electrode and both connected to
the semiconductor layer,

wherein the annealing is performed after forming the amor-

phous silicon layer on the buffer layer.

32. The method according to claim 31, wherein the metal
catalyst layer includes a metal catalyst at a surface density of
10! atoms/cm? to 10'° atoms/cm?.

33. The method according to claim 31, wherein the buffer
layer is formed to a thickness of about 10 A to about 5000 A.

34. The method according to claim 31, wherein the metal
catalyst is diffused into the buffer layer through the annealing
of the substrate.

35. The method according to claim 31, wherein the anneal-
ing is performed at a temperature of about 200° C. to about
900° C.

36. The method according to claim 31, further comprising,
after removing the metal catalyst layer, forming a silicon
oxide layer, a silicon nitride layer, or a combination layer
thereof on the buffer layer.

37. An organic light emitting diode display device com-
prising:

a substrate;

a buffer layer disposed on the substrate;

a semiconductor layer disposed on the buffer layer;

a gate insulating layer disposed on the substrate including

the semiconductor layer;

a gate electrode disposed on the gate insulating layer:;

a source electrode and a drain electrode both electrically

connected to the semiconductor layer; and

a metal silicide disposed between the buffer layer and the

semiconductor layer.

38. The organic light emitting diode display device accord-
ing to claim 37, wherein the buffer layer includes a metal
catalyst therein.

39. The organic light emitting diode display device accord-
ing to claim 37, wherein the metal catalyst includes any one
selected from the group consisting of Ni, Pd, Ag, Au, Al, Sn,
Sb, Cu, Tr and Cd.

40. The organic light emitting diode display device accord-
ing to claim 37, wherein the buffer layer has a thickness of
about 10 A to about 5000 A.

41. The organic light emitting diode display device accord-
ing to claim 37, wherein the buffer layer is formed of any one
selected from a silicon oxide layer, a silicon nitride layer, and
a combination layer thereof.

42. The organic light emitting diode display device accord-
ing to claim 37, wherein a seed group region, in which the
metal silicide is gathered, has a plane shape.

43. The organic light emitting diode display device accord-
ing to claim 37, wherein the metal silicide is disposed up to 10
nm below an upper side of the buffer layer.

44.The organic lightemitting diode display device accord-
ing to claim 37, further comprising a silicon oxide layer, a
silicon nitride layer, or a combination layer thereof, disposed
between the buffer layer and the semiconductor layer.
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45. A method of fabricating an organic light emitting diode
display device, comprising:

forming a buffer layer on a substrate;

forming a metal catalyst layer on the buffer layer;

removing the metal catalyst layer;

forming an amorphous silicon layer on the buffer layer;

annealing the substrate to crystallize the amorphous silicon
layer into a polysilicon layer;

patterning the polysilicon layer to form a semiconductor
layer;

forming a gate insulating layer on the substrate;

forming a gate electrode on the gate insulating layer;

forming a source electrode and a drain electrode both insu-
lated from the gate electrode and both connected to the
semiconductor layer; and

forming a first electrode electrically connected to one of
the source electrode, the drain electrode, an organic
layer, and a second electrode,
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wherein the annealing is performed after the forming ofthe

amorphous silicon layer on the buffer layer.

46. The method according to claim 45, wherein the metal
catalyst layer includes a metal catalyst at a surface density of
10 atoms/em? to 10'° atoms/cm?.

47. The method according to claim 45, wherein the buffer
layer is formed to a thickness of about 10 A to about 5000 A.

48. The method according to claim 45, wherein the metal
catalyst is diffused into the buffer layer through the annealing
of the substrate.

49. The method according to claim 45, wherein the anneal-
ing is performed at a temperature of about 200° C. to about
900° C.

50. The method according to claim 45, further comprising,
after removing the metal catalyst layer, forming a silicon
oxide layer, a silicon nitride layer, or a combination layer
thereof on the buffer layer.
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