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POLYSILICON STRUCTURE, THIN FILM 
TRANSISTOR PANEL USING THE SAME, AND 
MANUFACTURING METHOD OF THE SAME 

BACKGROUND 

[0001] The present invention relates to a loW temperature 
polysilicon ?lm and in particular to a polysilicon structure 
formed by crystallization of an amorphous silicon structure, 
methods for forming the same, and devices utilizing the ?lm. 

[0002] Typically, thin ?lm transistors (TFTs) are used as 
the active devices in active matrix ?at panel displays. For 
example, TFTs are employed to drive the liquid crystal 
display (LCD) or the organic light emitting display (OLED). 

[0003] Conventionally, hydrogenated amorphous silicon 
(ot-SizH) is used as the semiconductor ?lm (active layer) of 
a TFT. Polysilicon, hoWever, may provide higher electron 
transmission than amorphous silicon due to more regular 
crystal orientation. Thus a development trend is to utiliZe the 
polysilicon instead of amorphous silicon in TFT technology. 

[0004] Typically, there are three methods for forming the 
thin polysilicon ?lm. In a ?rst method, the polysilicon ?lm 
is formed by deposition. In this method, the polysilicon ?lm 
requires a suf?cient thickness, so as to groW large grains. 
Thus, the polysilicon ?lm has a poor surface uniformity that 
adversely affects the formation of the subsequent gate insu 
lating layer. Moreover, the deposition temperature is high 
(600° C.), Which also adversely affects the fabrication of the 
device. In a second method, thermal treatment is performed 
on an amorphous silicon layer, so as to transfer to a 
polysilicon layer. In this method, the polysilicon layer may 
be less thick and have a better surface uniformity. HoWever, 
a high deposition temperature (600° C.) and long deposition 
duration are required and the thermal budget increases. As a 
result, throughput and device reliability suffer. In a third 
method, perform a laser treatment to transfer an amorphous 
silicon layer into a polysilicon layer. The method is the most 
commonly used. 

[0005] The polysilicon TFT display comprises a display 
region and a driving circuit region, Wherein the sWitching 
devices on the driving circuit region require higher sWitch 
ing rate and readability. That is, the sWitching devices on the 
driving circuit region preferably have higher electron trans 
mission and better sub-threshold sWing. A polysilicon layer 
With large grain siZe can provide such electronic character 
istics. Additionally, current leakage in, the display region 
must be loW. If the surface roughness of the polysilicon layer 
is too high, poor coverage of the gate insulating layer 
thereon results, thus increasing current leakage. If the grain 
siZe of the polysilicon layer is small, loW surface roughness 
results, improving the coverage of the gate insulating layer 
thereon and reducing current leakage. That is, in order to 
improve the electronic characteristics of the polysilicon TFT 
display, the polysilicon layer on the driving circuit region 
must have a relatively large grain siZe and that on the display 
region a relatively small grain siZe. 

[0006] In order to form a polysilicon ?lm With different 
grain siZes on the driving circuit region and the display 
region, respectively, for fabrication of the polysilicon TFT 
display, the driving circuit region and the display region 
must be respectively treated. For eXample, a laser treatment 
With a relatively loW scanning rate is performed on the 
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amorphous silicon layer on the driving circuit region, to 
form the polysilicon layer With a relatively large grain siZe. 
The laser treatment With a relatively high scanning rate is 
subsequently performed on the amorphous silicon layer on 
the display region, to form the polysilicon layer With rela 
tively small grain siZe. The problems presented by laser 
alignment and mask changes may reduce yield and through 
put. Thus, an improved method for forming polysilicon 
layers With different grain siZes is desirable. 

SUMMARY 

[0007] Embodiments of the invention provide a polysili 
con structure on a substrate. The polysilicon structure com 

prises a ?rst polysilicon region and a second polysilicon 
region. A thickness of the ?rst polysilicon region is less than 
that of the second a thickness and a grain siZe of the ?rst 
polysilicon region is larger than that of the second polysili 
con region. 

[0008] Embodiments of the invention additionally provide 
a method for forming a polysilicon structure. A substrate 
having a ?rst region and a second region is provided. An 
amorphous silicon structure With a ?rst amorphous silicon 
region and a second amorphous silicon region is formed in 
the ?rst region and the second region, respectively. The ?rst 
amorphous silicon region is thinner than the second amor 
phous silicon region. The amorphous silicon structure is 
crystalliZed to form the polysilicon structure With a ?rst 
polysilicon region and a second polysilicon region corre 
sponding to the ?rst and second amorphous silicon regions, 
respectively. 
[0009] Embodiments of the invention further provide a 
method for forming a polysilicon structure. A substrate 
having a ?rst region, a second region, and a third region is 
provided. An amorphous silicon layer With a ?rst amorphous 
silicon region, a second amorphous silicon region, and a 
third amorphous silicon region, is formed on the substrate, 
in Which the ?rst, second and third amorphous silicon 
regions, are respectively in the ?rst region, the second region 
and the third region. The ?rst amorphous silicon region is 
thinner than the second amorphous silicon region, Which is 
thinner than the third amorphous silicon region. The amor 
phous silicon structure is crystalliZed to form the polysilicon 
structure With a ?rst polysilicon region, a second polysilicon 
region and a third polysilicon region corresponding to the 
?rst, second and third amorphous silicon regions, respec 
tively. 
[0010] Embodiments of the invention still further provide 
a ?at panel display. The display comprises a ?rst transistor 
and a second transistor. The ?rst transistor is disposed on the 
substrate and comprises a ?rst polysilicon region serving as 
a ?rst active region. The second transistor is disposed on the 
substrate and comprises a second polysilicon region serving 
as a second active region. Moreover, the ?rst polysilicon 
region is thinner than the second polysilicon region and a 
grain siZe of the ?rst polysilicon region is larger than that of 
the second polysilicon region. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Embodiments of the invention Will become more 
fully understood from the detailed description given here 
inbeloW and the accompanying draWings, given by Way of 
illustration only and thus not intended to be limitative of the 
invention. 
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[0012] FIGS. 1A to 1C are cross-sections of a method for 
forming a polysilicon structure of the ?rst embodiment of 
the present invention. 

[0013] FIGS. 2A to 2D are cross-sections of a method for 
forming a polysilicon structure of the second embodiment of 
the present invention. 

[0014] FIGS. 3A to 3B are cross-sections of a method for 
forming a polysilicon structure of the third embodiment of 
the present invention. 

[0015] FIGS. 4A to 4C are cross-sections of a method for 
forming thin ?lm transistors for a ?at panel display of the 
fourth embodiment of the present invention. 

DETAILED DESCRIPTION 

[0016] In the ?rst embodiment, as shoWn in FIG. 1A, a 
substrate 100 comprising a driving circuit region 1 and a 
display region 2 is provided. A?rst amorphous silicon layer 
110 is formed on the substrate 100 corresponding to the 
display region 2 of the substrate 100 by deposition, lithog 
raphy, and etching. For example, an amorphous silicon layer 
(not shoWn) is formed by chemical vapor deposition (CVD). 
Thereafter, lithography and etching are performed on the 
amorphous silicon layer to form the ?rst amorphous silicon 
layer 110 in the display region 2 of the substrate 100, 
Wherein the etching may comprise Wet or dry etching. 

[0017] A second amorphous silicon layer 120 is subse 
quently formed on the substrate 100 corresponding to the 
driving circuit region 1 of the substrate 100 and covers the 
?rst amorphous silicon layer 110 in the display region 2, as 
shoWn in FIG. 1B. As a result, an amorphous silicon 
structure With a ?rst amorphous silicon region 121a in the 
driving circuit region 1 and a second amorphous silicon 
region 121b in the display region 2 is formed on the 
substrate 100. The difference in thickness betWeen the ?rst 
amorphous silicon region 121a in the driving circuit region 
1 and the second amorphous silicon region 121b in the 
display region 2 must be maintained Within a speci?c range. 
If the difference in thickness of the ?rst amorphous silicon 
region 121a and the second amorphous silicon region 121b 
is too loW, the difference in grain siZe therebetWeen is small, 
thus, the electronic characteristics of the polysilicon TFT are 
reduced. Conversely, if the difference in thickness of the ?rst 
amorphous silicon region 121a and the second amorphous 
silicon region 121b is too high, further adjustment of process 
conditions is required, such as the ion implanting energy and 
dosage, complicating the process. Therefore, the difference 
in thickness must be maintained Within a range of about 100 
to 1000 A, and preferably 200 to 400 

[0018] The amorphous silicon structure is crystalliZed. 
That is, crystalliZation is simultaneously performed on the 
?rst and second amorphous silicon regions 121a and 121b, 
such that the amorphous silicon structure is transferred into 
a polysilicon structure 130 With a ?rst polysilicon region 
130a and a second polysilicon region 130b corresponding to 
the ?rst amorphous silicon region 121a and a second amor 
phous silicon region 121b, respectively, as shoWn in FIG. 
1C. In some embodiments, the crystalliZation may comprise 
a laser treatment that employs, for eXample, an eXcimer 
laser, continuous Wave laser (CW laser), or laser beam pulse. 
Moreover, the laser treatment may comprise lateral solidi 
?cation (LS), sequential lateral solidi?cation (SLS), con 
tinuous grain silicon (CGS), or metal induced lateral crys 
talliZation (MILC). 
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[0019] Since the thickness of the second amorphous sili 
con layer 120 in the driving circuit region 1 is less than the 
total thickness of the ?rst and second amorphous silicon 
layers 110 and 120 in the display region 2, the meltability of 
the second amorphous silicon layer 120 in the driving circuit 
region 1 after the laser treatment, is higher than that of the 
?rst and second amorphous silicon layers 110 and 120 in the 
display region 2. Accordingly, the ?rst polysilicon region 
130a in the driving circuit region 1 can be formed With larger 
grain siZe, thereby effectively improving electron mobility 
and sub-threshold sWing. Conversely, since the total thick 
ness of the ?rst and second amorphous silicon layers 110 and 
120 in the display region 2 is thicker than that of the second 
amorphous silicon layer 120 in the driving circuit region 1, 
the meltability of the ?rst and second amorphous silicon 
layers 110 and 120 in the display region 2 after the laser 
treatment, is loWer than that of the second amorphous silicon 
layer 120 in the driving circuit region 1. Accordingly, the 
second polysilicon region 130b in the display region 2 can 
be formed With smaller grain siZe, thereby loWering the 
surface roughness of the polysilicon layer 130 in the display 
region 2 to reduce current leakage. In the ?rst embodiment, 
the mentioned potential advantages can be obtained With one 
laser treatment procedure, eliminating problems presented 
by laser alignment and mask changes, thus reducing process 
time. 

[0020] In the second embodiment, as shoWn in FIG. 2A, 
a substrate 200 comprising a driving circuit region 3 and a 
display region 4 is provided. A?rst amorphous silicon layer 
210 is formed on the substrate 200. For eXample, the 
amorphous silicon layer 210 is formed by chemical vapor 
deposition (CVD). 
[0021] Thereafter, the ?rst amorphous silicon layer 210 in 
the driving circuit region 3 is partially removed by lithog 
raphy and etching to form the ?rst amorphous silicon layer 
210 With differing thicknesses respectively in the driving 
circuit region 3 and display region 4, as shoWn in FIG. 2B. 
Here, the etching may comprise Wet or dry etching. More 
over, the difference in thickness betWeen the ?rst amorphous 
silicon layer 210 in the driving circuit region 3 and that in 
the display region 4 must be maintained Within a speci?c 
range. 

[0022] A second amorphous silicon layer 220 is subse 
quently formed on the ?rst amorphous silicon layer 210 in 
the driving circuit region 3 and the display region 4, as 
shoWn in FIG. 2C. As a result, an amorphous silicon 
structure With a ?rst amorphous silicon region 221a in the 
driving circuit region 3 and a second amorphous silicon 
region 221b in the display region 4 is formed on the 
substrate 100. Since the difference in thickness betWeen the 
?rst amorphous silicon layer 210 in the driving circuit region 
3 and that in the display region 4 is maintained Within a 
speci?c range, the difference in thickness can be maintained 
Within a speci?c range after forming the second amorphous 
silicon layer 220 on the ?rst amorphous silicon layer 210. As 
mentioned, if the difference in thickness is too loW, the 
difference in grain siZe betWeen the subsequently formed 
polysilicon silicon layer in the driving circuit region 3 and 
that in the display region 4 is small, reducing the electronic 
characteristics of the polysilicon TFT. Conversely, if the 
difference in thickness is too high, further adjustment of 
process conditions is required, such as the ion implanting 
energy and dosage, complicating the process. Thus, the 
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difference in thickness must be maintained Within ao range of 
about 100 to 1000 A, and preferably 200 to 400 A. 

[0023] The amorphous silicon structure is crystallized. 
That is, crystallization is simultaneously performed on the 
?rst and second amorphous silicon regions 221a and 221b, 
such that the amorphous silicon structure is transferred into 
a polysilicon structure 230 With a ?rst polysilicon region 
230a and a second polysilicon region 230b corresponding to 
the ?rst amorphous silicon region 221a and a second amor 
phous silicon region 221b, respectively, as shoWn in FIG. 
2D. In the second embodiment, the crystalliZation may 
comprise a laser treatment that employs, for eXample, an 
eXcimer laser, continuous Wave laser (CW laser), or laser 
beam pulse. Moreover, the laser treatment may comprise 
lateral solidi?cation (LS), sequential lateral solidi?cation 
(SLS), continuous grain silicon (CGS), or metal induced 
lateral crystalliZation (MILC). 

[0024] Since the thickness of the second amorphous sili 
con layer 220 in the driving circuit region 3 is less than the 
total thickness of the ?rst and second amorphous silicon 
layers 210 and 220 in the display region 4, the meltability of 
the second amorphous silicon layer 220 in the driving circuit 
region 3 after the laser treatment, is higher than that of the 
?rst and second amorphous silicon layers 210 and 220 in the 
display region 4. Accordingly, the ?rst polysilicon region 
230a in the driving circuit region 3 can be formed With larger 
grain siZe, thereby effectively improving electron mobility 
and sub-threshold sWing. Conversely, since the total thick 
ness of the ?rst and second amorphous silicon layers 210 and 
220 in the display region 4 is greater than that of the second 
amorphous silicon layer 220 in the driving circuit region 3, 
the meltability of the ?rst and second amorphous silicon 
layers 210 and 220 in the display region 4 after the laser 
treatment, is loWer than that of the amorphous silicon layer 
220 in the driving circuit region 3. Accordingly, the second 
polysilicon region 230b on the display region 4 can be 
formed With smaller grain siZe, thereby loWering the surface 
roughness of the polysilicon layer 230 in the display region 
4 to reduce current leakage. In the second embodiment, the 
mentioned potential advantages can be obtained With one 
laser treatment procedure, eliminating problems presented 
by laser alignment and mask changes, thus reducing process 
time. 

[0025] In the third embodiment, as shoWn in FIG. 3A, a 
substrate 300 comprising a ?rst region 5, a second region 6 
and a third region 7 is provided. An amorphous silicon 
structure 310 With a ?rst amorphous silicon region 310a in 
the ?rst region 5, a second amorphous silicon region 310b in 
the second region 6 and a third amorphous silicon region 
310c in the third region 7 is formed on the substrate 300, 
Wherein the thicknesses of the amorphous silicon structure 
310 in the ?rst, second, and third regions 5, 6, and 7 are 
different. For eXample, the ?rst amorphous silicon region 
310a in the ?rst region 5 has a thickness less than that of the 
third amorphous silicon region 310c in the third region 7, 
and the second amorphous silicon region 310b in the second 
region 6 has a thickness betWeen that of the ?rst and third 
amorphous silicon regions 310a and 310c in the ?rst and 
third regions 5 and 7. 

[0026] The difference in thickness betWeen the amorphous 
silicon structure 310 in the ?rst region 5 and the third region 
7 must be maintained Within a speci?c range. If the differ 
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ence in thickness is too loW, the difference in grain siZe 
betWeen the subsequently formed polysilicon silicon struc 
ture in different regions is small, thus the electronic char 
acteristics of the polysilicon TFT are reduced. Conversely, if 
the difference in thickness is too high, further adjustment of 
process conditions is required, such as the ion implanting 
energy and dosage, complicating the process. In the third 
embodiment, the difference in thickness may be maintained 
Within a range of about 100 to 1000 A, and preferably 200 
to 400 A. 

[0027] The amorphous silicon structure 310 is crystal 
liZed. That is, crystalliZation is simultaneously performed on 
the ?rst, second, and third amorphous silicon regions 310a, 
310b, and 310c, such that the amorphous silicon structure 
310 is transferred into a polysilicon structure 330 With a ?rst 
polysilicon region 330a, a second polysilicon region 330b, 
and a third polysilicon region 330c corresponding to the 
?rst, second, and third amorphous silicon regions 310a, 
310b, and 310c, respectively, as shoWn in FIG. 3B. In the 
third embodiments, the crystalliZation may comprise a laser 
treatment that employs, for eXample, an eXcimer laser, 
continuous Wave laser (CW laser), or laser beam pulse. 
Moreover, the laser treatment may comprise lateral solidi 
?cation (LS), sequential lateral solidi?cation (SLS), con 
tinuous grain silicon (CGS), or metal induced lateral crys 
talliZation (MILC). 

[0028] Since the thicknesses (surface levels) of the amor 
phous silicon structure 310 in the ?rst, second, and third 
regions 5, 6, and 7 are successively increased, the meltability 
of the amorphous silicon structure 310 in the ?rst, second, 
and third regions 5, 6, and 7 are successively decreased after 
the laser treatment. Accordingly, the grain siZes and surface 
roughness of the subsequently formed polysilicon layer 330 
in the ?rst, second, and third regions 5, 6, and 7 are 
successively increased. That is, the polysilicon structure 330 
With different grain siZes in different regions 5, 6, and 7 can 
be accomplished by performing one laser treatment proce 
dure on the amorphous silicon structure 310 having different 
thicknesses in different regions 5, 6, and 7, thereby elimi 
nating problems presented by laser alignment and mask 
changes, thus reducing process time. 

[0029] In the fourth embodiment, as FIG. 4C illustrates, 
thin ?lm transistors for a ?at panel display are provided. The 
thin ?lm transistors are disposed on a substrate 400 com 
prising a driving circuit region 8 and a display region 9. A 
polysilicon structure 430 With a ?rst polysilicon region 410a 
and a second polysilicon region 410b is disposed on the 
substrate 400. The ?rst and second polysilicon regions 410a 
and 410b have different thickness and grain siZes. For 
eXample, the ?rst polysilicon region 430a in the driving 
circuit region 8 is thinner, has a larger grain siZe, and a 
higher surface roughness than that of the second polysilicon 
region 430b in the display region 9, thereby improving 
electron mobility and sub-threshold sWing of the thin ?lm 
transistor in the driving circuit region 8 and reducing current 
leakage of the thin ?lm transistor in the display region 9. 

[0030] FIGS. 4A to 4C illustrate a method for forming 
thin ?lm transistors for a ?at panel display of the fourth 
embodiment of the present invention. As shoWn in FIG. 4A, 
a substrate 400 comprising a driving circuit region 8 and a 
display region 9 is provided. A buffer layer 405 is subse 
quently formed on the substrate 400. An amorphous silicon 
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structure 410 With a ?rst amorphous silicon region 410a and 
a second amorphous silicon region 410b is formed on the 
buffer layer 405. The ?rst amorphous silicon layer 410a in 
the driving circuit region 8 has a thickness less than that of 
the second amorphous silicon region 410b in the display 
region 9. The difference in thickness betWeen the amorphous 
silicon structure 410 in the driving circuit region 8 and that 
in the display region 9 may be maintained Within a speci?c 
range. For example, the difference in thickness may be 
maintained Within a range of about 100 to 1000 A, and 
preferably 200 to 400 

[0031] Thereafter, crystalliZation is simultaneously per 
formed on the amorphous silicon structure 410 in the driving 
circuit region 8 and the display region 9, such that the 
amorphous silicon structure 410 is transferred into a poly 
silicon structure 430, as shoWn in FIG. 4B. In this embodi 
ment, the crystalliZation may comprise a laser treatment 
Which employs, for example, an excimer laser, continuous 
Wave laser (CW laser), or laser beam pulse. Moreover, the 
laser treatment may comprise lateral solidi?cation (LS), 
sequential lateral solidi?cation (SLS), continuous grain sili 
con (CGS), or metal induced lateral crystalliZation (MILC). 

[0032] Gate insulating layer 440 is formed on the poly 
silicon structure 430. Gates 450 is subsequently formed on 
the gate insulating layer 440, as shoWn in FIG. 4B. There 
after, ion implantation is performed on the polysilicon layer 
430 using the gates 450 as masks to form sources S, drains 
D, and channels C. 

[0033] An interlayer dielectric (ILD) layer 460 is formed 
on the gate insulating layer 440 and covers the gates 450. 
Next, interconnects 470 are formed in the ILD layer 460, as 
shoWn in FIG. 4C. Finally, processes for fabricating the ?at 
panel display are then successively proceeded and the ?at 
panel display (not shoWn) is complete. 
[0034] While the invention has been described by Way of 
example and in terms of preferred embodiments, it is to be 
understood that the invention is not limited thereto. To the 
contrary, it is intended to cover various modi?cations and 
similar arrangements (as Would be apparent to those skilled 
in the art). Therefore, the scope of the appended claims 
should be accorded the broadest interpretation to encompass 
all such modi?cations and similar arrangements. 

1. A polysilicon structure comprising: 

a substrate; and 

a polysilicon layer formed on the substrate, Wherein the 
polysilicon layer comprises a ?rst region and a second 
region, Wherein the thickness of the ?rst region is 
smaller than the thickness of the second region, and a 
grain siZe of the ?rst region is larger than a grain siZe 
of the second region. 

2. The polysilicon structure as claimed in claim 1, Wherein 
the difference in thickness betWeen the ?rst region and the 
second region is about 100 to 1000 

3. The polysilicon structure as claimed in claim 1, Wherein 
the difference in thickness betWeen the ?rst region and the 
second region is about 200 to 400 

4. The polysilicon structure as claimed in claim 1, Wherein 
the ?rst region has a surface roughness higher than that of 
the second region. 

5. The polysilicon structure as claimed in claim 1, Wherein 
the polysilicon layer further comprises a third region, and 
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the thickness of the third region is betWeen those of the ?rst 
region and the second region. 

6. The polysilicon structure as claimed in claim 5, Wherein 
a grain siZe of the third region is betWeen those of the ?rst 
region and the second region. 

7. The polysilicon structure as claimed in claim 5, Wherein 
the third polysilicon region has a surface roughness betWeen 
those of the ?rst and second polysilicon regions. 

8. A method for forming a polysilicon structure, compris 
mg: 

providing a substrate having a ?rst region and a second 
region; 

forming an amorphous silicon structure on the substrate 
With a ?rst amorphous silicon region in the ?rst region 
and a second amorphous silicon region in the second 
region, Wherein the ?rst amorphous silicon region is 
thinner than the second amorphous silicon region; and 

crystalliZing the amorphous silicon structure to form the 
polysilicon structure With a ?rst polysilicon region and 
a second polysilicon region corresponding to the ?rst 
amorphous silicon region and the second amorphous 
silicon region, respectively. 

9. The method as claimed in claim 8, Wherein the forma 
tion of the amorphous silicon structure further comprises: 

forming a ?rst amorphous silicon layer in the second 
region; and 

forming a second amorphous silicon layer in the ?rst 
region and covering the ?rst amorphous silicon layer. 

10. The method as claimed in claim 9, Wherein the ?rst 
amorphous silicon layer is formed by chemical vapor depo 
sition. 

11. The method as claimed in claim 9, Wherein the second 
amorphous silicon layer is formed by chemical vapor depo 
sition. 

12. The method as claimed in claim 8, Wherein the 
formation of the amorphous silicon structure further com 
prises: 

forming a ?rst amorphous silicon layer in the ?rst and 
second regions; 

partially removing the ?rst amorphous silicon layer in the 
?rst region; and 

forming a second amorphous silicon layer on the partially 
removed ?rst amorphous silicon layer. 

13. The method as claimed in claim 12, Wherein the ?rst 
amorphous silicon layer is formed by chemical vapor depo 
sition. 

14. The method as claimed in claim 12, Wherein the ?rst 
amorphous silicon layer in the ?rst region is partially 
removed by etching. 

15. The method as claimed in claim 12, Wherein the 
second amorphous silicon layer is formed by chemical vapor 
deposition. 

16. The method as claimed in claim 8, Wherein the 
crystalliZing comprises a laser treatment. 

17. The method as claimed in claim 16, Wherein the laser 
treatment employs an excimer laser, continuous Wave laser, 
or laser beam pulse. 
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18. The method as claimed in claim 16, wherein the laser 
treatment comprises lateral solidi?cation, sequential lateral 
solidi?cation, continuous grain silicon, or metal induced 
lateral crystalliZation. 

19. A method for forming a polysilicon structure, com 
prising: 

providing a substrate having a ?rst region, a second 
region, and a third region; 

forming an amorphous silicon structure on the substrate 
With a ?rst amorphous silicon region in the ?rst region, 
a second amorphous silicon region in the second 
region, and a third amorphous silicon region in the third 
region, Wherein the ?rst amorphous silicon region is 
thinner than the second amorphous silicon region 
Which is thinner than the third amorphous silicon 
region; and 

crystalliZing the amorphous silicon structure to form the 
polysilicon structure With a ?rst polysilicon region, a 
second region, and a third polysilicon region corre 
sponding to the ?rst amorphous silicon region, a second 
amorphous silicon region, and a third amorphous sili 
con region, respectively. 

20. The method as claimed in claim 19, Wherein the 
difference in thickness betWeen the ?rst polysilicon region 
and the third polysilicon region is about 100 to 1000 A. 

21. The method as claimed in claim 19, Wherein the 
difference in thickness betWeen the ?rst polysilicon region 
and the third polysilicon region is about 200 to 400 A. 

22. The method as claimed in claim 19, Wherein the 
difference in thickness betWeen the ?rst polysilicon region 
and the second polysilicon region is about 100 to 1000 

23. The method as claimed in claim 19, Wherein the 
difference in thickness betWeen the ?rst polysilicon region 
and the second polysilicon region is about 200 to 400 

24. The method as claimed in claim 19, Wherein the 
difference in thickness betWeen the second polysilicon 
region and the third polysilicon region is about 100 to 1000 
A 

25. The method as claimed in claim 19, Wherein the 
difference in thickness betWeen the second polysilicon 
region and the third polysilicon region is about 200 to 400 
A. 
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26. The method as claimed in claim 19, Wherein the ?rst 
polysilicon region has a grain siZe larger than that of the 
second polysilicon region Which has a grain siZe larger than 
that of the third polysilicon region. 

27. The method as claimed in claim 19, Wherein the ?rst 
polysilicon region has a surface roughness higher than that 
of the second polysilicon region Which has a surface rough 
ness higher than that of the third polysilicon region. 

28. The method as claimed in claim 19, Wherein the 
crystalliZing comprises a laser treatment. 

29. The method as claimed in claim 28, Wherein the laser 
treatment employs an eXcimer laser, continuous Wave laser, 
or laser beam pulse. 

30. The method as claimed in claim 28, Wherein the laser 
treatment comprises lateral solidi?cation, sequential lateral 
solidi?cation, continuous grain silicon, or metal induced 
lateral crystallization. 

31. A thin ?lm transistor panel, comprising: 

a substrate; 

a ?rst transistor disposed on the substrate and comprising 
a ?rst polysilicon region serving as a ?rst active region; 
and 

a second transistor disposed on the substrate and com 
prising a second polysilicon region serving as a second 
active region; 

Wherein the ?rst polysilicon region is thinner than the 
second polysilicon region and a grain siZe of the ?rst 
polysilicon region is larger than that of the second 
polysilicon region. 

32. The panel as claimed in claim 31, Wherein the 
difference in thickness betWeen the ?rst polysilicon region 
and the second polysilicon region is about 100 to 1000 

33. The panel as claimed in claim 31, Wherein the 
difference in thickness betWeen the ?rst polysilicon region 
and the second polysilicon region is about 200 to 400 

34. The panel as claimed in claim 31, Wherein the ?rst 
polysilicon region has a surface roughness higher than that 
of the second polysilicon region. 


