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gloAnggoéiglg??AcTUAL PROPERTY Amethod for forming a pattern is provided. First, a substrate 
OFFICE is provided. Then, a discontinuous ?lm is formed on the 
7 FL00R_1 N0 100 substrate so as to reduce the stress of the ?lm. After that, the 
ROOSEVEIZT RbAD SECTION 2 discontinuous ?lm is patterned to form a pattern. Besides, a 
TAIPEI 100 (TW) ’ method for manufacturing a thin ?lm transistor (TFT) is also 

provided. First, a substrate is provided. Then, a poly silicon 
21 A 1' N ‘I 11/163 933 island is formed on the substrate. After that, a gate insulating 

( ) pp 0 ’ layer is formed to cover the poly silicon island. Then, a gate 
(22) Filed: N0“ 4, 2005 is formed on the gate insulating layer. After that, a source/ 

drain is formed in the poly silicon island beloW one side and 
Publication Classi?cation the other side of the gate respectively, and a channel layer is 

formed between the source/drain. At least one of the poly 
(51) Int, Cl, silicon island and the gate is formed according to the above 

H01L 21/302 (2006.01) mentioned method for forming the pattern. 
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METHOD FOR FORMING PATTERNS AND THIN 
FILM TRANSISTORS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a method 
for forming a pattern. More particularly, the present inven 
tion relates to a method for forming a pattern capable of 
reducing the stress of a ?lm, and a method for forming a thin 
?lm transistor using said method. 

[0003] 2. Description of Related Art 

[0004] The display apparatus is the communication inter 
face betWeen user and information media. Currently, the ?at 
panel display is the trend in development. The ?at panel 
display mainly includes organic electro-luminescence dis 
play (OELD), plasma display panel (PDP), thin ?lm tran 
sistor liquid-crystal display (TFT-LCD) and so on. The 
TFT-LCD is in Widespread use. 

[0005] The TFT-LCD is composed of a thin ?lm transistor 
(TFT) array substrate, a color ?lter (CF) array substrate and 
a liquid crystal (LC) layer. The TFT array substrate com 
prises a plurality of pixel units arranged in an array. Each 
pixel unit is composed of a thin ?lm transistor (TFT), data 
lines, scan lines and a pixel electrode. The data lines, scan 
lines and the pixel electrode are electrically connected to the 
thin ?lm transistor. The above mentioned thin ?lm transistor, 
Which serves as a sWitch device of the pixel unit, comprises 
a gate, a channel layer, and a source/drain. 

[0006] In the conventional fabrication process of the thin 
?lm transistor, the ?lm fabrication process, the photolithog 
raphy process, the etching process and so on are used to form 
the above-mentioned gate, channel layer, source/drain. The 
presence of uneven stress Would occur in each ?lm. Espe 
cially, the uneven stress Would occur betWeen different 
layers, Which have the large difference in thermal expansion 
coef?cient, after a high temperature process, and therefore 
the substrate is severely Warped. It means that the adhesion 
betWeen the ?lm and the substrate, or betWeen different ?lms 
is poor, such that the ?lm Would peel. Besides, during the 
photolithography process, the misalignment and exposure 
shifting Would occur due to the Warped substrate. 

[0007] It should be noted that With the development of the 
large-siZed LCD, the fabrication process of large-siZed ?lms 
becomes more and more important. HoWever, the problem 
caused by the uneven stress betWeen the ?lms becomes more 
and more serious With the increased siZe of the ?lm, and 
therefore the development of the large-siZed LCD TV Would 
be limited. 

SUMMARY OF THE INVENTION 

[0008] A main purpose of the present invention is to 
provide a method for forming a pattern suitable for reducing 
the stress of a ?lm and forming the pattern under the 
condition of a large-siZed ?lm. 

[0009] A second purpose of the present invention is to 
provide a method for forming a thin ?lm transistor. The 
method utiliZes the above mentioned to reduce the stress of 
the ?lm and improve the yield rate of the thin ?lm transistor. 

[0010] As embodied and broadly described herein, the 
present invention provides a method for forming a pattern. 
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First, a substrate is provided. After that, a discontinuous ?lm 
is formed on the substrate to reduce the stress of the ?lm. 
Finally, the discontinuous ?lm is patterned to form a pattern. 

[0011] According to one embodiment of the present inven 
tion, the discontinuous ?lm is formed by a deposition 
process With a shadoW mask. 

[0012] According to one embodiment of the present inven 
tion, the method of forming the discontinuous ?lm on the 
substrate comprises the folloWing steps. First, a patterned 
bottom layer is formed on the substrate. Then, a deposition 
process is performed to form the discontinuous ?lm on the 
substrate. The patterned bottom layer comprises a plurality 
of protrusive patterns or a plurality of concave patterns for 
example. In an embodiment, the top of the protrusive 
patterns is Wider than the bottom thereof. In another embodi 
ment, the top of the concave patterns is narroWer than the 
bottom thereof. 

[0013] According to one embodiment of the present inven 
tion, the discontinuous ?lm is patterned by a photolithog 
raphy process and an etching process. 

[0014] As embodied and broadly described herein, the 
present invention provides a method for forming a thin ?lm 
transistor. First, a substrate is provided. Then, a poly silicon 
island is formed on the substrate. Next, a gate insulating 
layer is formed to cover the poly silicon island. After that, a 
gate is formed on the gate insulating layer. Then, a source/ 
drain is formed in the poly silicon island beloW one side and 
the other side of the gate, in Which a channel layer is formed 
betWeen the source and the drain, and at least one of the poly 
silicon island and the gate is formed by the above mention 
method for forming a pattern. 

[0015] According to one embodiment of the present inven 
tion, the method for forming a thin ?lm transistor further 
comprises the folloWing steps. First, a patterned dielectric 
layer is formed on the substrate, in Which the patterned 
dielectric layer exposes a part of the source/drain. After that, 
a source/ drain conducting layer are formed on the patterned 
dielectric layer, in Which the source/drain conducting layer 
are electrically connected to the source/drain respectively, 
and at least one of the patterned dielectric layer, the source/ 
drain conducting layer is formed by using the above mention 
method for forming a pattern. 

[0016] According to one embodiment of the present inven 
tion, the method for forming the patterned dielectric layer 
further comprises the folloWing steps. First, a dielectric layer 
is formed on the substrate to cover the gate and the gate 
insulating layer. Then, a patterned photoresist layer having 
a ?rst aperture and a second aperture is formed on the 
dielectric layer. After that, a ?rst etching process is per 
formed to remove the dielectric layer under the ?rst aperture 
in order to form a concave pattern in the dielectric layer. 
Next, a second etching process is performed to remove the 
dielectric layer and the gate insulating layer under the 
second aperture in order to expose the source/drain and 
remove the gate insulating layer under the ?rst aperture 
simultaneously. Then, the patterned photoresist layer is 
removed. 

[0017] According to one embodiment of the present inven 
tion, the method for forming the patterned photoresist layer 
comprises performing an exposure process by using a half 
tone mask. 
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[0018] According to one embodiment of the present inven 
tion, before the second etching process is performed, the 
method further comprises an ashing process to make the 
second aperture expose the dielectric layer. 

[0019] According to one embodiment of the present inven 
tion, before the poly silicon island is formed, the method 
further comprises a step of forming a buffer layer on the 
substrate, and the buffer layer is a discontinuous ?lm. 

[0020] According to one embodiment of the present inven 
tion, the gate insulating layer is a discontinuous ?lm. 

[0021] According to one embodiment of the present inven 
tion, the method of forming the poly silicon island comprises 
the folloWing steps. First, an amorphous silicon layer is 
formed on the substrate, in Which the amorphous silicon 
layer is a discontinuous ?lm. Next, an annealing process is 
performed to make the amorphous silicon layer transform 
into a poly silicon layer. After that, the poly silicon layer is 
patterned to form the poly silicon island. 

[0022] As embodied and broadly described herein, the 
present invention provides another method for forming a 
thin ?lm transistor. First, a gate is formed on a substrate. 
Next, a gate insulating layer is formed on the substrate to 
cover the gate. Thereafter, a channel layer is formed on the 
gate insulating layer and the gate. Then, a source/drain is 
formed on the channel layer, in Which at least one of the 
gate, the channel layer, the source/drain is formed by using 
the above mentioned method for forming the pattern. 

[0023] According to one embodiment of the present inven 
tion, before the source/ drain are formed, the method further 
comprises the step of forming an ohmic contact layer on the 
channel layer, and the ohmic contact layer is formed by the 
above mentioned method for forming the pattern. 

[0024] According to one embodiment of the present inven 
tion, the gate insulating layer is a discontinuous ?lm for 
example. 
[0025] According to one embodiment of the present inven 
tion, after the source/drain are formed, the method further 
comprises a step of forming a passivation layer to cover the 
source/drain, and the passivation layer is formed by the 
above mentioned method for forming the pattern. 

[0026] The invention utiliZes the method for forming a 
pattern of a discontinuous ?lm, to avoid the substrate from 
being Warped due to the uneven stress. The invention can 
reduce the stress of the ?lms e?iciently under the condition 
of a large-siZed ?lm. Besides, the method for forming a 
pattern of the present invention can be applied to the 
fabrication process of the thin ?lm transistor in order to 
improve the yield rate of the thin ?lm transistor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to explain the principles 
of the invention. 

[0028] FIGS. 1A to 1C are schematic, cross-sectional 
diagrams illustrating the process How for forming a pattern 
according to a preferred embodiment of the present inven 
tion. 
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[0029] FIG. 2 is a schematic side vieW shoWing that a 
deposition process is performed by using a shadoW mask 
according to a preferred embodiment of the present inven 
tion. 

[0030] FIGS. 3A and 3B are schematic top vieWs shoWing 
the discontinuous ?lms of a grating and a checker board 
shapes. 
[0031] FIGS. 4A and 4B are schematic, cross-sectional 
diagrams illustrating the process How for forming the dis 
continuous ?lms by using a patterned bottom layer accord 
ing to a preferred embodiment of the present invention. 

[0032] FIGS. 5A and 5B are schematic, cross-sectional 
diagrams shoWing the patterned bottom layer. 

[0033] FIGS. 6A to 6G are schematic, cross-sectional 
diagrams illustrating the process How for making a thin ?lm 
transistor according to a preferred embodiment of the 
present invention. 

[0034] FIGS. 7A and 7B are schematic, cross-sectional 
diagrams illustrating the step of forming a source/drain 
according to the method of forming a thin ?lm transistor of 
the present invention. 

[0035] FIGS. 8A to SE are schematic, cross-sectional 
diagrams illustrating the step of forming a patterned dielec 
tric layer according to the method of forming a thin ?lm 
transistor of the present invention. 

[0036] FIGS. 9A to 9E are schematic, cross-sectional 
diagrams illustrating the process How for forming a thin ?lm 
transistor according to another embodiment of the present 
invention. 

DESCRIPTION OF THE EMBODIMENTS 

[0037] Reference Will noW be made in detail to the present 
embodiments of the invention, examples of Which are illus 
trated in the accompanying draWings. Wherever possible, 
the same reference numbers are used in the draWings and the 
description to refer to the same or like parts. 

First Embodiment 

[0038] FIGS. 1A to 1C are schematic, cross-sectional 
diagrams illustrating the process How for forming a pattern 
according to a preferred embodiment of the present inven 
tion. First, please refer to FIG. 1A, a substrate 100 is 
provided. Next, please refer to FIG. 1B, a discontinuous ?lm 
110 is formed on the substrate 100 to reduce the stress of the 
?lm 110. Finally, please refer to FIG. 1C, the discontinuous 
?lm 110 is patterned to form a pattern 120. 

[0039] In an embodiment of the present invention, the 
method for forming the discontinuous ?lm 110 on the 
substrate 100 as shoWn in FIG. 1B comprises a step of 
performing a deposition process 140 (shoWn in FIG. 2) by 
using a shadoW mask 130. The deposition process 140 can 
be a chemical vapor deposition (CVD) process or a physical 
vapor deposition (PVD) process. 

[0040] FIG. 2 is a schematic side vieW shoWing that a 
deposition process is performed by using a shadoW mask 
according to a preferred embodiment of the present inven 
tion. Please refer to FIG. 2, the shadoW mask 130 comprises 
a shadoW region 132 and a transmissive region 134 While an 
ion beam can not pass through the shadoW region 132 but 
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can pass through the transmissive region 134 during the 
deposition process 140. Therefore, the discontinuous ?lm 
110 having a discontinuous region 112 and a plurality of 
blocks 114 is formed on the substrate 100. 

[0041] In addition, the arrangement of the shadoW region 
132 and the transmissive region 134 of the shadoW mask 130 
can be designed as a grating shape or a checker board shape 
according to the structure of the device, and then the 
deposition process 140 is performed to form the discontinu 
ous ?lm 110 of the grating shape or the checker board shape. 
FIGS. 3A and 3B are schematic top vieWs shoWing the 
discontinuous ?lms of a grating shape and a checker board 
shapes. Please refer to FIG. 3A, the discontinuous ?lm 110 
of the grating shape is shoWn. A plurality of blocks 114 are 
divided by the discontinuous region 112 and can be pat 
terned to form a scan line, a data line and so on. Please refer 
to FIG. 3B, the discontinuous ?lm 110 of the checker board 
shape is shoWn. A plurality of blocks 114 are divided by the 
discontinuous region 112 and are adapted for forming the 
device in each pixel unit such as a pixel electrode, a gate, a 
source/drain and so on. 

[0042] In another embodiment of the present invention, 
the method of forming the discontinuous ?lm 110 on the 
substrate 100 shoWn in FIG. 1B may comprises the steps 
shoWn in FIGS. 4A and 4B. 

[0043] FIGS. 4A and 4B are schematic, cross-sectional 
diagrams illustrating the process How for forming the dis 
continuous ?lms by using a patterned bottom layer accord 
ing to a preferred embodiment of the present invention. 
Please refer to FIG. 4A, a patterned bottom layer 210 is 
formed on the substrate 200. Next, a deposition process 220 
is performed to form a discontinuous ?lm 230 on the 
substrate 200. The patterned bottom layer 210 can be formed 
by the conventional photolithography process and the etch 
ing process, and so it is not repeated herein. 

[0044] It should be noted that the patterned bottom layer 
210 can comprises a plurality of protrusive patterns or a 
plurality of concave patterns for example. FIGS. 5A and 5B 
are schematic, cross-sectional diagrams shoWing the pat 
terned bottom layer. First, please refer to FIG. 5A, the 
patterned bottom layer 210 can be a protrusive pattern 210a 
While the top Width d1 of the protrusive pattern 21011 is 
Wider than the bottom Width d2 thereof. The discontinuous 
?lm 230 can be formed by the different Widths betWeen the 
top and the bottom of the protrusive pattern 21011. Please 
refer to FIG. 5B, the patterned bottom layer 210 can be a 
concave pattern 210!) While the top Width d1' of the concave 
pattern 210!) is narroWer than the bottom Width d2' thereof. 
The discontinuous ?lm 230 can be formed by the different 
Widths betWeen the top and the bottom of the concave 
pattern 210b. 

[0045] After the discontinuous ?lm 230 is formed by the 
shadoW mask or the patterned bottom layer, the discontinu 
ous ?lm 230 is patterned as shoWn in FIG. 1C to form a 
pattern 120. The pattern 120 is a pattern of a gate, a 
source/drain, a data line, a scan line, a pixel electrode and so 
on. In an embodiment of the present invention, the discon 
tinuous ?lm 230 can be formed by the conventional photo 
lithography process and the etching process, and so it is not 
repeated herein. 

[0046] In brief, the method for forming a pattern of the 
present invention comprises the steps of forming the dis 
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continuous ?lm and then patterning the discontinuous ?lm to 
form a pattern of a device. The problems of the uneven stress 
of the ?lms and the Warped substrate can be solved by the 
discontinuous ?lm. Particularly, the substrate is Warped 
more severely When fabricating the large-siZed ?lm. The 
method for forming the pattern can transform the large-siZed 
continuous ?lm into a plurality of small-siZed discontinuous 
?lm. Therefore, the problems of uneven stress of the ?lm, 
the misalignment and the exposure shifting can be solved. 

Second Embodiment 

[0047] The method for forming a pattern of the ?rst 
embodiment can be applied to the fabrication process of a 
thin ?lm transistor of the second embodiment. The thin ?lm 
transistor can be a loW temperature poly silicon thin ?lm 
transistor (LTPS TFT) for example. FIGS. 6A to 6G are 
schematic, cross-sectional diagrams illustrating the process 
How for making a thin ?lm transistor according to a pre 
ferred embodiment of the present invention. 

[0048] First, please refer to FIG. 6A, a substrate 300 is 
provided. The substrate 300 can be a glass substrate, a 
silicon substrate or a ?exible substrate for example. 

[0049] Next, a poly silicon island 340 is formed on the 
substrate 300 (as shoWn in FIG. 6D). In an embodiment of 
the present invention, the method of forming the poly silicon 
island 340 is shoWn in FIGS. 6B to 6D for example. Please 
refer to FIG. 6B, an amorphous silicon layer 320 is formed 
on the substrate 300 While the amorphous silicon layer 320 
is a discontinuous ?lm. Next, please refer to FIG. 6C, an 
annealing process is performed to make the amorphous 
silicon layer 320 transform into a poly silicon layer 330. The 
annealing process can be an excimer laser annealing (ELA) 
process or a rapid thermal annealing (RTA) process. After 
that, please refer to FIG. 6D, the poly silicon layer 330 is 
patterned to form a poly silicon island 340. In an embodi 
ment of the present invention, before the poly silicon island 
340 is formed, the method further comprises a step of 
forming a buffer layer 310 (shoWn in FIG. 6B) on the 
substrate 300. The buffer layer 310 is a discontinuous ?lm 
fabricated by the method for forming the discontinuous ?lm 
of the ?rst embodiment. 

[0050] Next, please refer to FIG. 6E, a gate insulating 
layer 350 is formed to cover the poly silicon island 340. In 
an embodiment of the present invention, the gate insulating 
layer 350 is a discontinuous ?lm for example fabricated by 
the method for forming the discontinuous ?lm of the ?rst 
embodiment to eliminate the uneven stress of the ?lm. 

[0051] Thereafter, please refer to FIG. 6F, a gate 360 is 
formed on the gate insulating layer 350. Next, please refer 
to FIG. 6G, a source/drain 370 is formed in the poly silicon 
island 340 beloW one side and the other side of the gate 360 
While a channel layer 380 is disposed betWeen the source/ 
drain 370. The source/drain 370 is formed by an ion implan 
tation process using the gate 360 as a self-alignment mask, 
to form the source/drain 370 at one side and the other side 
of the poly silicon island 340. After that, an annealing 
process is performed to repair the lattice structure of the poly 
silicon island 340. 

[0052] It should be noted that at least one of the poly 
silicon island 340 and the gate 360 is formed by using the 
method for forming a pattern disclosed in the ?rst embodi 
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ment. It means that after the discontinuous ?lm serving as 
the poly silicon island 340 and the gate 360 is formed, the 
discontinuous ?lm is patterned to form the poly silicon 
island 340 and the gate 360. Therefore, the uneven stress of 
the ?lm can be avoided and the yield rate of the thin ?lm 
transistor can be improved. 

[0053] The above mentioned method for forming the thin 
?lm transistor may further comprise the step of forming a 
source/drain conducting layer 460 as shoWn in FIGS. 7A and 
7B. First, please refer to FIG. 7A, a patterned dielectric layer 
450 exposing a part of the source/ drain 370 is formed on the 
substrate 300. After that, please refer to FIG. 7B, a source/ 
drain conducting layer 460 is formed on the patterned 
dielectric layer 450 While the source/drain conducting layer 
460 is electrically connected to the source/drain 370 respec 
tively. At least one of the patterned dielectric layer 450 and 
the source/drain conducting layer 460 is formed by using the 
method for forming a pattern disclosed in the ?rst embodi 
ment. 

[0054] The method for forming the source/drain conduct 
ing layer 460 is taken as an example in the folloWing for 
speci?cally illustrating that at least one of the patterned 
dielectric layer 450 and the source/drain conducting layer 
460 is formed by using the method for forming a pattern 
disclosed in the ?rst embodiment. Please continue to refer to 
FIG. 7B, the source/drain conducting layer 460 can be 
formed by the deposition process using the shadoW mask as 
shoWn in the ?rst embodiment. It means that the source/ 
drain conducting layer 460 having a discontinuous region 
462 can be formed by a deposition process using the shadoW 
mask 130 having the shadoW region 132 and the transmis 
sive region 134. Particularly, When fabricating a large-siZed 
?lm, it can be transformed into a plurality of small-siZed ?lm 
by the discontinuous region 462. Therefore, the problem of 
uneven stress of the ?lm can be solved, and the uneven stress 
of the source/drain conducting layer 460 can be eliminated, 
too. After that, the discontinuous source/drain conducting 
layer 460 is patterned to form the source/drain conducting 
layer 460 With a predetermined pattern. 

[0055] Besides, the patterned dielectric layer 450 can be 
taken as the patterned bottom layer of the ?rst embodiment, 
to eliminate the uneven stress of the later formed source/ 
drain conducting layer 460. The fabrication process of the 
patterned dielectric layer is shoWn in FIGS. 8A to SE. 

[0056] First, please refer to FIG. 8A, a dielectric layer 400 
is formed on the substrate 300 to cover the gate 360 and the 
gate insulating layer 350. Next, please refer to FIG. 8B, a 
patterned photoresist layer 410 having a ?rst aperture 412 
and a second aperture 414 is formed on the dielectric layer 
400. The photoresist disposed in the ?rst aperture 412 is 
totally removed to expose the dielectric layer 400 While a 
part of the photoresist disposed in the second aperture 414 
is removed. In an embodiment of the present invention, the 
patterned photoresist layer 410 is formed by exposing a 
photoresist layer With a mask 600 having a half-tone pattern 
610. The half-tone pattern 610 is located above the second 
aperture 414. 

[0057] After that, please refer to FIG. 8C, a ?rst etching 
process 430 is performed to remove the dielectric layer 400 
under the ?rst aperture 412 and form a concave pattern 402 
in the dielectric layer 400. It should be noted that the top 
Width d1' of the concave pattern 402 is narroWer than the 
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bottom Width d2' thereof. Next, please refer to FIG. 8D, a 
second etching process 440 is performed to remove the 
dielectric layer 400 and the gate insulating layer 350 under 
the second aperture 414, such that the source/drain 370 is 
exposed and the gate insulating layer 350 under the ?rst 
aperture 412 is removed to form the patterned dielectric 
layer 450 shoWn in FIG. 8E. In an embodiment of the 
present invention, before the second etching process 440 is 
performed, the method further comprises an ashing process 
to make the second aperture 414 expose the dielectric layer 
400. Thereafter, please refer to FIG. 8E, the patterned 
photoresist layer 410 is removed. 

[0058] Please continue to refer to FIG. SE, a source/drain 
conducting layer 460 is formed on the substrate 300 While 
the source/drain conducting layer 460 is disconnected at the 
position of the concave pattern 402 to form a discontinuous 
?lm. Therefore, the problem of the uneven stress of the 
source/drain conducting layer 460 can be solved. After that, 
the discontinuous source/drain conducting layer 460 is pat 
terned to form a source/drain conducting layer 460 With a 
predetermined pattern. 

[0059] In summary, the thin ?lm transistor disclosed in the 
second embodiment is formed by using said method for 
forming a pattern disclosed in the ?rst embodiment, to solve 
the problem of uneven stress of the ?lm and improve the 
fabrication yield rate of the thin ?lm transistor. 

Third Embodiment 

[0060] FIGS. 9A to 9E are schematic, cross-sectional 
diagrams illustrating the process How for forming a thin ?lm 
transistor according to another embodiment of the present 
invention. 

[0061] First, please refer to FIG. 9A, a gate 510 is formed 
on a substrate 500. Next, please refer to FIG. 9B, a gate 
insulating layer 520 is formed on the substrate 500 to cover 
the gate 510. After that, please refer to FIG. 9C, a channel 
layer 530 is formed on the gate insulating layer 520 and the 
gate 510. Thereafter, please refer to FIG. 9D, a source/drain 
550 is formed on the channel layer 530. At least one of the 
gate 510, the channel layer 530 and the source/drain 550 is 
formed by using the method for forming a pattern disclosed 
in the ?rst embodiment. 

[0062] Next, please refer to FIG. 9C, in an embodiment of 
the present invention, before the source/drain 550 is formed, 
the method further comprises a step of forming an ohmic 
contact layer 540 on the channel layer 530 for example. The 
ohmic contact layer 540 can be formed by using the method 
for forming a pattern disclosed in the ?rst embodiment. 
Besides, the gate insulating layer 520 can be a discontinuous 
?lm formed by using the method for forming a pattern 
disclosed in the ?rst embodiment. 

[0063] Please refer to FIG. 9E, after the source/drain 550 
is formed, a passivation layer 560 is formed to cover the 
source/drain 550 While the passivation layer 560 can be 
formed by using the method for forming a pattern disclosed 
in the ?rst embodiment. As shoWn in FIG. 9E, the passiva 
tion layer 560 can be formed by the deposition process using 
the shadoW mask as shoWn in the ?rst embodiment, to make 
the continuous passivation layer 560 transform into a dis 
continuous layer. The continuous passivation layer 560 is 
divided into a plurality of blocks by a discontinuous region 



US 2007/0105393 A1 

562, and therefore the problem of the uneven stress of the 
passivation layer 560 can be solved. After that, the discon 
tinuous passivation layer 560 can be patterned to form a 
desired pattern. Of course, the discontinuous passivation 
layer 560 can be formed by using the method for forming a 
pattern disclosed in the ?rst embodiment, and it is not 
repeated herein. 

[0064] In light of the above, each pattern of the thin ?lm 
transistor can be formed by using the method for forming a 
pattern disclosed in the ?rst embodiment in order to form a 
discontinuous ?lm, such that the problem of uneven stress of 
the ?lm can be solved. Besides, the invention can avoid the 
substrate from being Warped due to the uneven stress and 
further eliminate the problem of shifting and misalignment 
during the photolithography process. Therefore, the fabri 
cation yield rate of the thin ?lm transistor can be improved. 

[0065] In summary, the method for forming a pattern and 
a thin ?lm transistor of the present invention have the 
folloWing advantages: 
[0066] (l) The discontinuous ?lm formed by using the 
method for forming a pattern disclosed in the present 
invention is capable of avoiding the substrate from being 
Warped due to the uneven stress. Particularly, the invention 
can loWer the stress of the ?lm ef?ciently under the condi 
tion of a large-siZed ?lm. 

[0067] (2) The thin ?lm transistor formed by using the 
method for forming a pattern has the discontinuous ?lm With 
evener stress. Therefore, the invention can avoid the sub 
strate from being Warped due to the uneven stress and further 
eliminate the problem of shifting and misalignment during 
the photolithography process. Further, the fabrication yield 
rate of the thin ?lm transistor can be improved. 

[0068] It Will be apparent to those skilled in the art that 
various modi?cations and variations may be made to the 
structure of the present invention Without departing from the 
scope or spirit of the invention. In vieW of the foregoing, it 
is intended that the present invention cover modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 

1. A method for forming a pattern, comprising: 

providing a substrate; 

forming a discontinuous ?lm on the substrate to reduce 
the stress of the ?lm; and 

patterning the discontinuous ?lm to form a pattern. 
2. The method for forming a pattern according to claim 1, 

Wherein the discontinuous ?lm is formed by a deposition 
process With a shadoW mask. 

3. The method for forming a pattern according to claim 1, 
Wherein the step of forming the discontinuous ?lm on the 
substrate comprises; 

forming a patterned bottom layer on the substrate; and 

performing a deposition process to form the discontinuous 
?lm on the substrate. 

4. The method for forming a pattern according to claim 3, 
Wherein the patterned bottom layer comprises a plurality of 
protrusive patterns or a plurality of concave patterns. 

5. The method for forming a pattern according to claim 4, 
Wherein the top of the protrusive patterns is Wider than the 
bottom thereof. 
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6. The method for forming a pattern according to claim 4, 
Wherein the top of the concave patterns is narroWer than the 
bottom thereof. 

7. The method for forming a pattern according to claim 1, 
Wherein the discontinuous ?lm is patterned by a photoli 
thography process and an etching process. 

8. A method for forming a thin ?lm transistor, comprising: 

providing a substrate; 

forming a poly silicon island on the substrate; 

forming a gate insulating layer to cover the poly silicon 
island; 

forming a gate on the gate insulating layer; and 

forming a source/drain in the poly silicon island beloW 
one side and the other side of the gate, Wherein a 
channel layer is formed betWeen the source/drain; 

Wherein at least one of the poly silicon island and the gate 
is formed by the method as recited in claim 1. 

9. The method for forming a thin ?lm transistor according 
to claim 8, further comprising: 

forming a patterned dielectric layer on the substrate, 
Wherein the patterned dielectric layer exposes a part of 
the source/drain; and 

forming a source/drain conducting layer on the patterned 
dielectric layer, Wherein the source/drain conducting 
layer is electrically connected to the source/drain 
respectively; 

Wherein at least one of the patterned dielectric layer, the 
source/ drain conducting layer is formed by the method 
as recited in claim 1. 

10. The method for forming a thin ?lm transistor accord 
ing to claim 9, Wherein the step of forming the patterned 
dielectric layer comprises: 

forming a dielectric layer on the substrate to cover the 
gate and the gate insulating layer; 

forming a patterned photoresist layer having a ?rst aper 
ture and a second aperture on the dielectric layer; 

performing a ?rst etching process to remove the dielectric 
layer under the ?rst aperture in order to form a concave 
pattern in the dielectric layer; 

performing a second etching process to remove the dielec 
tric layer and the gate insulating layer under the second 
aperture in order to expose the source/ drain and remove 
the gate insulating layer under the ?rst aperture simul 
taneously; and 

removing the patterned photoresist layer. 
11. The method for forming a thin ?lm transistor accord 

ing to claim 10, Wherein the method for forming the pat 
terned photoresist layer comprises performing an exposure 
process by using a half-tone mask. 

12. The method for forming a thin ?lm transistor accord 
ing to claim 10, Wherein before the second etching process 
is performed, the method further comprises an ashing pro 
cess to make the second aperture expose the dielectric layer. 

13. The method for forming a thin ?lm transistor accord 
ing to claim 10, Wherein before the poly silicon island is 
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formed, the method further comprises a step of forming a 
buffer layer on the substrate, and the buffer layer is a 
discontinuous ?lm. 

14. The method for forming a thin ?lm transistor accord 
ing to claim 10, Wherein the gate insulating layer is a 
discontinuous ?lm. 

15. The method for forming a thin ?lm transistor accord 
ing to claim 10, Wherein the step of forming the poly silicon 
island comprises: 

forming an amorphous silicon layer on the substrate, 
Wherein the amorphous silicon layer is a discontinuous 
?lm; 

performing an annealing process to make the amorphous 
silicon layer transform into a poly silicon layer; and 

patterning the poly silicon layer to form the poly silicon 
island. 

16. A method for forming a thin ?lm transistor, compris 
ing: 

forming a gate on a substrate; 

forming a gate insulating layer on the substrate to cover 
the gate; 
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forming a channel layer on the gate insulating layer and 
the gate; and 

forming a source/drain on the channel layer; 

Wherein at least one of the gate, the channel layer, the 
source/drain is formed by the method as recited in 
claim 1. 

17. The method for forming a thin ?lm transistor accord 
ing to claim 16, Wherein before the source/drain is formed, 
the method further comprises the step of forming an ohmic 
contact layer on the channel layer, and the ohmic contact 
layer is formed by the method as recited in claim 1. 

18. The method for forming a thin ?lm transistor accord 
ing to claim 16, Wherein the gate insulating layer is a 
discontinuous ?lm. 

19. The method for forming a thin ?lm transistor accord 
ing to claim 16, Wherein after the source/drain is formed, the 
method further comprises a step of forming a passivation 
layer to cover the source/drain, and the passivation layer is 
formed by the method as recited in claim 1. 


