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POLYSILICON THIN FILM TRANSISTOR DEVICE 
AND METHOD OF FABRICATING THE SAME 

[0001] The present invention claims the bene?t of Korean 
Patent Application No. 65813/2003 ?led in Korea on Sep. 
23, 2003, Which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a polysilicon thin 
?lm transistor device and a method of fabricating a poly 
silicon thin ?lm transistor device, and more particularly, to 
a bottom-gated silicon thin ?lm transistor device and a 
method of fabricating a bottom-gated silicon thin ?lm tran 
sistor device. 

[0004] 2. Description of the Related Art 

[0005] As demand increases for ?at panel displays having 
slim pro?les, light Weight, and loW poWer consumption, 
development of neW liquid crystal display (LCD) devices 
having superior color reproduction has increased. In general, 
LCD devices include tWo substrates facing each other, 
Wherein electrodes are formed on facing surfaces of the 
substrates, and a liquid crystal material is injected into a 
space de?ned betWeen the substrates. Accordingly, the LCD 
device displays images by changing alignment of liquid 
crystal molecules Within the liquid crystal material by an 
electric ?eld generated by voltages applied to the electrodes 
in order to vary a light transmittance of the liquid crystal 
material. 

[0006] Among the different types of LCD devices, active 
matriX LCD (AM-LCD) devices are being developed due to 
their high image resolution and superior ability to display 
moving images. In the AM-LCD device, piXel electrodes are 
formed on a loWer thin ?lm transistor (TFT) array substrate, 
and a common electrode is formed on an upper color ?lter 
substrate. By controlling voltages applied betWeen the piXel 
electrodes and the common electrode, liquid crystal mol 
ecules of the AM-LCD are driven. Accordingly, the AM 
LCD device has superior light transmittance and aperture 
ratio characteristics. In addition, since the common electrode 
of the AM-LCD device functions as a ground, failure of LC 
cells of the AM-LCD device to electrostatic discharge is 
prevented. The TFTs used in the AM-LCD device are 
classi?ed as one of amorphous silicon TFTs and a polycrys 
talline silicon (i.e., polysilicon) TFTs depending on Whether 
an active channel region functions using amorphous silicon 
or polysilicon. 

[0007] The amorphous TFT is commonly used because it 
enables fabrication of large-siZed displays, thereby resulting 
in high productivity. In addition, fabrication of the amor 
phous TFT includes loW temperature deposition of the 
amorphous silicon at temperatures less than 350° C., and 
uses loW priced insulator substrates. HoWever, due to dis 
ordered atomic arrangement, Weak Si—Si bonds, and dan 
gling bonds of the amorphous silicon, hydrogeniZed amor 
phous silicon (a:Si—H) is used. But, a:Si—H becomes a 
metastable state When exposed to light or an electric ?eld is 
applied, thereby causing instability. For eXample, When light 
is irradiated onto a:Si—H, ?eld mobility and reliability 
deteriorate, thereby making it dif?cult to use amorphous 
silicon in driving circuitry of an LCD device. In addition, as 
resolution of an LCD panel of the LCD devices increases, 
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pitch of contact pads used for connecting gate lines and data 
lines With a tape carrier package (TCP) decreases, thereby 
causing problems using TCP bonding processes. 

[0008] MeanWhile, since the polysilicon TFT has a ?eld 
mobility higher than that of the amorphous TFT, driving 
circuitry can be made directly onto a substrate, thereby 
reducing manufacturing costs for fabricating the driving 
circuitry and simplifying mounting processes. In addition, 
since ?eld mobility of the polysilicon TFTs are 100 to 200 
times greater than the ?eld mobility of the amorphous 
silicon TFTs, the polysilicon TFTS have fast response times 
and superior stability against temperature and light. More 
over, the polysilicon TFTs have an advantage in that the 
driving circuitry may be formed on an identical substrate 
together With other device elements. 

[0009] FIG. 1 is a plan vieW of a piXel region of an LCD 
device according to the related art. In FIG. 1, a plurality of 
parallel gate lines 111 and a plurality of parallel data lines 
112 are arranged on a transparent substrate in a matriX 
con?guration, thereby de?ning a plurality of piXel regions. 
ATFT including a semiconductor layer 116, a gate electrode 
120, a source electrode 126, and a drain electrode 128 is 
formed at each crossing point of the gate and data lines 111 
and 112, and a piXel electrode 134 electrically connected 
With the TFT is disposed Within one of the piXel regions 
de?ned by the gate and data lines 111 and 112. The source 
electrode 126 and the drain electrode 128 electrically contact 
the semiconductor layer 116 through ?rst and second contact 
holes 122a and 122b, and the drain electrode 128 electrically 
contacts the piXel electrode 134 through a contact hole 130. 
The semiconductor layer 116 is composed of polysilicon 
(p—Si), Which is formed by depositing an amorphous sili 
con (a—Si) ?lm on the substrate and annealing the deposited 
amorphous silicon ?lm using a laser. 

[0010] FIG. 2 is a cross sectional vieW along I-I‘ of FIG. 
1 according to the related art. In FIG. 2, a buffer layer 114 
is formed along an entire surface of the substrate 100, and 
the gate electrode 120 is formed on the buffer layer 114. 
Then, a gate insulating ?lm 118 is formed on the gate 
electrode 120 and the buffer layer 114, and a semiconductor 
layer 116 is formed on the gate insulating ?lm 118. 

[0011] Next, an interlayer insulating ?lm 124 is formed to 
cover the semiconductor layer 116, and includes ?rst and 
second contact holes 122a and 122b. Then, the source and 
drain electrodes 126 and 128 are formed on the interlayer 
insulating ?lm 124 and Within the ?rst and second contact 
holes 122a and 122b, thereby connecting the source and 
drain electrodes 126 and 128 With the semiconductor layer 
116 through the ?rst and second contact holes 122a and 
122b. 

[0012] Then, a passivation layer 132 having a drain con 
tact hole 130 is formed on the source and drain electrodes 
126 and 128 and the interlayer insulating ?lm 124. NeXt, a 
piXel electrode 134 is formed on the passivation layer 132 
and in the drain contact hole, and is connected to the drain 
electrode 128 through the drain contact hole 130. 

[0013] In FIGS. 1 and 2, the gate electrode 120 and a gate 
line 111 are formed of the same metal material. HoWever, the 
gate electrode 120 and the gate line 111 have a height 
difference that may result in creating an open circuit con 
dition of the gate line during crystalliZation of the amor 
phous silicon. 
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[0014] FIG. 3 is a cross sectional vieW of a crystallization 
process according to the related art. In FIG. 3, the amor 
phous silicon ?lm 116 is formed along an entire surface of 
the substrate 100 to a thickness of 300~1,000 A by a plasma 
enhanced chemical vapor deposition (PECVD) method. 
Then, the amorphous silicon ?lm 116 undergoes a hydrogen 
evolution at 400~500° C. The hydrogen evolution is per 
formed to remove hydrogen added during the deposition of 
the amorphous silicon ?lm 120a, thereby preventing ?lm 
ablation phenomenon during a subsequent laser annealing 
process. Then, the hydrogen evolution-treated amorphous 
silicon ?lm 116 is annealed using a laser, and is crystalliZed. 

[0015] In FIGS. 2 and 3, if a thickness of the gate 
electrode 120 is large, an open circuit condition may be 
created during the laser annealing process of the amorphous 
silicon ?lm 116 at a stepped portion “A.” This is due to 
agglomeration of silicon atoms of the amorphous silicon 
?lm due to curvature of the stepped portion “A” While the 
amorphous silicon ?lm is crystalliZed. Accordingly, the 
thickness of the gate electrode 120 must be appropriately 
thin. HoWever, if the thickness of the gate electrode is too 
thin, data transmission (i.e., line delay) may be caused due 
to an increase in electrical resistance of the gate line While 
the gate line and the gate electrode are driven. 

SUMMARY OF THE INVENTION 

[0016] Accordingly, the present invention is directed to a 
polysilicon thin ?lm transistor device and a method of 
fabricating a polysilicon thin ?lm transistor device that 
substantially obviate one or more problems due to limita 
tions and disadvantages of the related art. 

[0017] An object of the present invention is to provide a 
polysilicon thin ?lm transistor device having good crystal 
liZation. 

[0018] Another object of the present invention is to pro 
vide a method of fabricating a polysilicon thin ?lm transistor 
device having good crystalliZation. 

[0019] Additional features and objects of the invention 
Will be set forth in part in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned from practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 
[0020] To achieve these objects and other advantages and 
in accordance With the purpose of the invention, as embod 
ied and broadly described, a polysilicon thin ?lm transistor 
device includes a gate metal pattern including a gate elec 
trode and a gate line formed on a substrate, the gate metal 
pattern having a stepped portion, a gate insulating ?lm 
formed on the gate metal pattern, a polysilicon semiconduc 
tor layer formed on the gate insulating ?lm, the polysilicon 
semiconductor layer including an active region, lightly 
doped drain regions, a source region, and a drain region, a 
source electrode connected to the source region and a drain 
electrode connected to the drain region on the polysilicon 
semiconductor layer, and a pixel electrode connected With 
the drain electrode. 

[0021] In another aspect, a method of fabricating a poly 
silicon thin ?lm transistor device includes forming a gate 
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metal pattern having a stepped portion on a substrate, 
forming a gate insulating ?lm on the gate metal pattern, 
forming a polysilicon semiconductor layer on the gate 
insulating ?lm, forming an active region, lightly doped drain 
regions, a source region, and a drain region on the polysili 
con semiconductor layer by implanting impurities, forming 
a source electrode electrically connected to the source region 
and forming a drain electrode electrically connected to the 
drain region, and forming a pixel electrode connected to the 
drain electrode. 

[0022] In another aspect, a method of fabricating a poly 
silicon thin ?lm transistor device includes forming a gate 
metal material on a substrate, forming a photoresist ?lm 
pattern having a stepped portion by coating a photoresist 
?lm on the gate metal material and diffraction-exposing the 
coated photoresist ?lm, patterning a gate electrode and a 
gate line by a ?rst etching of the gate metal material exposed 
by the photoresist ?lm pattern, performing a second etching 
of the gate electrode such that the gate electrode and the gate 
line have a thickness difference, forming a gate insulating 
?lm on the gate metal pattern, forming a polysilicon layer on 
the gate insulating ?lm, forming a source electrode electri 
cally connected to a source region of the polysilicon layer 
and forming a drain electrode electrically connected to a 
drain region on the polysilicon layer, and forming a pixel 
electrode connected to the drain electrode. 

[0023] It is to be understood that both the foregoing 
general description and the folloWing detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiments of the invention and together With 
the description serve to explain the principle of the inven 
tion. In the draWings: 

[0025] FIG. 1 is a plan vieW of a pixel region of an LCD 
device according to the related art; 

[0026] FIG. 2 is a cross sectional vieW along I-I‘ of FIG. 
1 according to the related art; 

[0027] FIG. 3 is a cross sectional vieW of a crystalliZation 
process according to the related art; 

[0028] FIG. 4 is a plan vieW of an exemplary array 
substrate including a thin ?lm transistor structure according 
to the present invention; 

[0029] FIGS. 5A and 5B are cross sectional vieWs along 
11-11‘ and III-III‘ of FIG. 4 according to the present inven 
tion; and 

[0030] FIGS. 6A-6H are cross sectional vieWs of an 
exemplary method of fabricating a thin ?lm transistor 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 
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[0032] FIG. 4 is a plan vieW of an exemplary array 
substrate including a thin ?lm transistor structure according 
to the present invention, and FIGS. 5A and 5B are cross 
sectional vieWs along II-II‘ and III-III‘ of FIG. 4 according 
to the present invention. In FIG. 4, a plurality of parallel 
gate lines 211 and a plurality of parallel data lines 212 may 
be arranged on a transparent substrate in a matrix con?gu 
ration, thereby de?ning a plurality of pixel regions. In 
addition, a TFT including a semiconductor layer 216, a gate 
electrode 220, a source electrode 226, and a drain electrode 
228 may be formed at each crossing region of the gate and 
data lines 211 and 212. Moreover, a pixel electrode 234 
electrically connected to the TFT may be disposed Within 
one of the pixel regions de?ned by the gate and data lines 
211 and 212. 

[0033] In FIGS. 4 and 5A, the source electrode 226 and 
the drain electrode 228 may electrically contact the semi 
conductor layer 216 through ?rst and second contact holes 
222a and 222b, and the drain electrode 228 may electrically 
contact the pixel electrode 234 through a drain contact hole 
230. In addition, the semiconductor layer 216 may be 
composed of polysilicon (p—Si), Which may be formed by 
depositing an amorphous silicon (a—Si) ?lm on the sub 
strate and annealing the deposited amorphous silicon ?lm 
using a laser. 

[0034] In FIG. 4, the gate electrode 220 may extend from 
the gate line 211 toWard the pixel region, Wherein both the 
gate electrode 220 and the gate line may be formed of the 
same material and Within the same plane. In addition, the 
gate electrode 220 may be formed to have a thickness less 
than a thickness of the gate line 211. Accordingly, since the 
gate electrode 220 and the gate line 211 may be formed 
having different thicknesses, an electrical open circuit con 
dition of the semiconductor layer 216 formed on the gate 
electrode 220 may be prevented due to curvature of the 
stepped portions “B” of the gate line and gate electrode 211 
and 220. 

[0035] In FIG. 5A, a buffer layer 214 may be formed 
along an entire surface of an insulator substrate 200, and the 
gate electrode 220 may be formed on the buffer layer 214. 
Then, a gate insulating ?lm 218 may be formed on the gate 
electrode 220 and the buffer layer 214, and a semiconductor 
layer 216 may be formed on the gate insulating ?lm 218. The 
gate electrode 220 may be formed to have a thickness less 
than a thickness of the gate line 211 (in FIG. 4) by 
photolithographic processes using a diffraction mask con 
sidering a height different betWeen the gate electrode 220 
and the gate buffer layer 214. 

[0036] Then, an interlayer insulating ?lm 224 may cover 
the semiconductor layer 216 and may include ?rst and 
second contact holes 222a and 222b. Next, source and drain 
electrodes 226 and 228 may be formed on the interlayer 
insulating ?lm 224 and Within the ?rst and second contact 
holes 222a and 222b. Accordingly, the source and drain 
electrodes may be electrically connected to the semiconduc 
tor layer 216 through the ?rst and second contact holes 222a 
and 222b. 

[0037] Next, a passivation layer 232 having a drain con 
tact hole 230 may be formed on the source and drain 
electrodes 226 and 228 and the interlayer insulating ?lm 
224. Then, a pixel electrode 234 may be formed on the 
passivation layer 232 and Within the drain contact hole 230. 
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Accordingly, the pixel electrode 234 may be electrically 
connected to the drain electrode 228 through the drain 
contact hole 230. In addition, the gate electrode 220 and the 
gate line 211 may be formed of the same metal material but 
having a different thickness by using photolithography pro 
cesses using a diffraction mask. 

[0038] In FIG. 5A, since the gate electrode 220 and the 
gate line 211 (in FIG. 4) may be formed having different 
thicknesses, an electrical open circuit condition of the semi 
conductor layer 216 formed on the gate electrode 220 may 
be prevented due to curvature of the stepped portions “B” of 
the gate line and gate electrode 211 and 220. 

[0039] In FIG. 5B, the buffer layer 214 may be formed 
along the entire surface of the insulator substrate 200, 
Wherein the gate electrode 220 and the gate line 211 con 
nected With the gate electrode 220 may be formed on the 
buffer layer 214. The gate insulating ?lm 218 is formed on 
the gate electrode 220 and the buffer layer 214, and the 
semiconductor layer 216 is formed on the gate insulating 
?lm 218. Accordingly, the gate electrode 220 and the gate 
line 211 may be formed of the same metal material on the 
same layer, and the gate electrode 220 may be formed 
having a thickness less than a thickness of the gate line 211 
considering the semiconductor layer 216 formed on the gate 
electrode 220. Thus, the gate electrode 220 and the gate line 
211 may be formed having different thicknesses by using a 
photolithographic process using a diffraction mask. 

[0040] The interlayer insulating ?lm 224 may be formed 
on the semiconductor layer 216 and the gate insulating ?lm 
218 to cover the semiconductor layer 216. Although not 
shoWn in FIG. 5B, but shoWn in FIG. 5A, the source and 
drain electrodes 226 and 228 may be formed on the inter 
layer insulating ?lm 224 and Within contact holes 222a and 
222b. 

[0041] Then, the passivation layer 232 may be formed on 
the source and drain electrodes 226 and 228 and the inter 
layer insulating ?lm 224, and the pixel electrode 234 may be 
formed on the passivation layer 232 and may be connected 
to the drain electrode 228. Thus, since the gate electrode 220 
is formed at a thickness less than a thickness of the gate line 
211, a curvature of the stepped portion “B” betWeen the gate 
electrode 220 and the buffer layer 214 and a curvature of the 
stepped portion “B” betWeen the gate electrode 220 and the 
gate line 211 may be reduced, thereby fabricating a poly 
silicon TFT having a good quality. 

[0042] FIGS. 6A-6H are cross sectional vieWs of an 
exemplary method of fabricating a thin ?lm transistor 
according to the present invention. In FIG. 6A, a buffer 
layer 214 and a gate metal ?lm 220a may be sequentially 
deposited onto a transparent substrate 200. 

[0043] In FIG. 6B, a photoresist ?lm 217a may be coated 
onto the gate metal ?lm 220a and then diffraction-exposed 
using a diffraction mask. The diffraction mask may include 
a ?rst portion through Which light passes, a second portion 
having a lattice structure through Which the partially light 
passes due to diffraction and destructive interference of the 
light, and a third portion that completely blocks the light. 

[0044] In FIG. 6C, a desired photoresist pattern 217b may 
be formed having a height difference betWeen a thin gate 
electrode portion and a thick gate line portion formed on the 
gate metal pattern 220a. 
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[0045] In FIG. 6D, the exposed portion of the gate metal 
?lm 220a, Which is not covered With the photoresist pattern 
217b, may be etched, thereby forming a gate electrode 
pattern (not shoWn) and a gate line pattern (not shoWn). 

[0046] In FIG. 6E, the photoresist pattern 217b may be 
partially removed by an ashing process such that the pho 
toresist pattern 217b on the gate electrode pattern (not 
shoWn) may be reduced to a thickness less than the photo 
resist pattern 217b on the gate line pattern (not shoWn). 
Then, the photoresist pattern 217b and the underlying gate 
electrode pattern and gate line pattern may be etched a 
second time, thereby forming the gate electrode 220 and the 
gate line 211. 

[0047] Due to a thickness difference betWeen the photo 
resist pattern 217b on the gate electrode 220 and the pho 
toresist pattern 217b on the gate line 211, the gate electrode 
220 is etched more than the gate line 211, and thus a 
thickness of the gate electrode 220 is reduced more than a 
thickness of the gate line 211. 

[0048] In FIG. 6F, the photoresist pattern 217b remaining 
on the gate line 211 may be removed, thereby forming the 
gate electrode 220 and the gate line 211 having different 
thicknesses. 

[0049] In FIG. 6G, a gate insulating ?lm 218 may be 
formed on the gate electrode 220. Then, a thin amorphous 
silicon (a—Si) ?lm 216a may be deposited on the gate 
insulating ?lm 118 to a thickness of a few hundred A, such 
as about 500 Next, the amorphous silicon ?lm 216a may 
undergo a dehydrogenation process. Thereafter, the dehy 
drogeniZed amorphous silicon ?lm 216a may be annealed 
using a laser process, and may be crystalliZed to form a 
semiconductor layer 216 (in FIG. 6H) made of polysilicon 

[0050] In FIG. 6H, since the amorphous silicon ?lm has 
nearly no curvature at comers of the gate electrode 220 due 
to the thickness of the gate electrode 220, the amorphous 
silicon ?lm is crystalliZed Without creating an opening 
circuit condition, so that the semiconductor layer 216 of 
polysilicon can be formed. 

[0051] Although not shoWn, impurity implantation may be 
performed to the semiconductor layer, thereby completing a 
polysilicon thin ?lm transistor With a semiconductor layer 
formed of a doped polysilicon. For example, a photoresist 
pattern may be formed on a substrate including the semi 
conductor layer 216, and a loW concentration of ions may be 
implanted into a part of the semiconductor layer 216 using 
the photoresist pattern as a mask, thereby forming an ion 
implantation region With a loW concentration at a surface of 
the semiconductor layer 216 of polysilicon. 

[0052] Then, a photoresist pattern covering the loW con 
centration ion implantation region and other portion may be 
formed on the substrate including the semiconductor layer 
216, and a high concentration of ions may be implanted into 
the semiconductor layer 216 using the photoresist pattern as 
a mask, thereby forming an active region Where the impurity 
ion is not doped, a heavily doped source region, a heavily 
doped drain region, a lightly doped source region disposed 
betWeen the active region and the heavily doped source 
region, and a lightly doped drain (LDD) region disposed 
betWeen the active region and the heavily doped drain 
region. 
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[0053] Then, the photoresist pattern may be removed, and 
the doped ions of the source and drain regions may be 
activated by a laser annealing process. Thereafter, the inter 
layer insulating ?lm 224 (in FIGS. 5A and 5B) covering the 
semiconductor layer 216 and including ?rst and second 
contact holes 222a and 222b may be formed. Source and 
drain electrodes 226 and 228 (in FIG. 5A) may be formed 
spaced apart from each other on the interlayer insulating ?lm 
and Within the ?rst and second contact holes. 

[0054] Then, the passivation layer 232 (in FIG. 5A) 
having the drain contact hole 230 (in FIG. 5A) may be 
formed on the source and drain electrodes. The piXel elec 
trode 234 (in FIG. 5A) may be formed on the passivation 
layer 232 and in the drain contact hole, and may be elec 
trically connected to the drain electrode through the drain 
contact hole. 

[0055] According to the present invention, in a polysilicon 
thin ?lm transistor having a bottom gate structure, a gate line 
and a gate electrode may be formed having different thick 
nesses, thereby preventing formation of an open circuit 
condition in an amorphous silicon layer to be used as a 
semiconductor layer during crystalliZation of the amorphous 
silicon due to a curvature of a stepped portion of the gate 
electrode. Thus, device failure may be reduced, thereby 
decreasing manufacturing costs and enhancing device yield. 

[0056] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
polysilicon thin ?lm transistor device and method of fabri 
cating a polysilicon thin ?lm transistor device of the present 
invention Without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 
cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 

What is claimed is: 

1. A polysilicon thin ?lm transistor device, comprising: 

a gate metal pattern including a gate electrode and a gate 
line formed on a substrate, the gate metal pattern 
having a stepped portion; 

a gate insulating ?lm formed on the gate metal pattern; 

a polysilicon semiconductor layer formed on the gate 
insulating ?lm, the polysilicon semiconductor layer 
including an active region, lightly doped drain regions, 
a source region, and a drain region; 

a source electrode connected to the source region and a 
drain electrode connected to the drain region on the 
polysilicon semiconductor layer; and 

a piXel electrode connected With the drain electrode. 

2. The device according to claim 1, Wherein a thickness of 
the gate electrode is less than a thickness of the gate line. 

3. The device according to claim 1, Wherein the gate 
electrode and the gate line are formed of the same material 
on the same plane. 

4. The device according to claim 1, Wherein the stepped 
portion of the gate metal pattern is formed by photolitho 
graphic processes using a diffraction mask. 
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5. A method of fabricating a polysilicon thin ?lm transis 
tor device, comprising: 

forming a gate metal pattern having a stepped portion on 
a substrate; 

forming a gate insulating ?lm on the gate metal pattern; 

forming a polysilicon semiconductor layer on the gate 
insulating ?lm; 

forming an active region, lightly doped drain regions, a 
source region, and a drain region on the polysilicon 
semiconductor layer by implanting impurities; 

forming a source electrode electrically connected to the 
source region and forming a drain electrode electrically 
connected to the drain region; and 

forming a piXel electrode connected to the drain electrode. 
6. The method according to claim 5, further comprising 

forming an interlayer insulating layer having a contact hole 
for connecting the source region to the source electrode and 
for connecting the drain region to the drain electrode, after 
the forming a polysilicon semiconductor layer. 

7. The method according to claim 5, Wherein the gate 
metal pattern comprises a gate electrode and a gate line. 

8. The method according to claim 7, Wherein the gate 
electrode has a thickness less than a thickness of the gate 
line. 

9. The method according to claim 5, Wherein the forming 
the gate metal pattern comprises: 

depositing a gate metal material on the substrate; 

coating a photoresist ?lm on the gate metal material; 

forming a photoresist ?lm pattern having a stepped por 
tion by diffraction-exposing the coated photoresist ?lm; 

patterning a gate electrode and a gate line by a ?rst 
etching of the gate metal material; 
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performing a second etching of the gate electrode by 
etching the photoresist ?lm pattern; and 

removing the photoresist ?lm pattern. 
10. The method according to claim 9, further comprising 

removing the photoresist disposed on the gate electrode by 
ash-treating the photoresist pattern having the stepped por 
tion, after the patterning the gate electrode and the gate line 

11. A method of fabricating a polysilicon thin ?lm tran 
sistor device, comprising: 

forming a gate metal material on a substrate; 

forming a photoresist ?lm pattern having a stepped por 
tion by coating a photoresist ?lm on the gate metal 
material and diffraction-exposing the coated photore 
sist ?lm; 

patterning a gate electrode and a gate line by a ?rst 
etching of the gate metal material eXposed by the 
photoresist ?lm pattern; 

performing a second etching of the gate electrode such 
that the gate electrode and the gate line have a thickness 
difference; 

forming a gate insulating ?lm on the gate metal pattern; 

forming a polysilicon layer on the gate insulating ?lm; 

forming a source electrode electrically connected to a 
source region of the polysilicon layer and forming a 
drain electrode electrically connected to a drain region 
on the polysilicon layer; and 

forming a piXel electrode connected to the drain electrode. 
12. The method according to claim 11, further compris 

ing, removing the photoresist disposed on the gate electrode 
by ash-treating the photoresist pattern having the stepped 
portion, after the patterning the gate electrode and the gate 
line 


