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(57) ABSTRACT 
The present invention relates to a thin ?lm transistor and a 
fabricating method thereof Wherein a source/drain region 
and a gate electrode are formed in the same layer, Which 
improves the degree of planariZation. Because source/drain 
electrodes and a gate electrode are formed by patterning the 
same layer With a single mask, the invention reduces the 
number of fabrication steps. The TFT includes an insulated 
substrate Which is transparent, a source electrode and a drain 
electrode on the insulated substrate. The source and drain 
electrodes are separated each other, and a gate electrode is 
betWeen the source and drain electrodes on the insulated 
substrate. A gate insulating layer covers the source and drain 
electrodes and the gate electrodes on the gate insulating 
layer. An active layer is then formed on the gate insulating 
layer. Source and drain regions are formed at each end of the 
active layer corresponding to the gate electrode and a 
channel region is formed betWeen the source and drain 
regions. A passivation layer is then formed on the gate 
insulating layer, Wherein the passivation layer covers the 
active layer, ?rst and second contact holes exposing the 
source and drain regions and the source and drain electrodes, 
respectively. A ?rst Wire formed on a predetermined part of 
the passivation layer electrically connects the source region 
to the source electrode through the ?rst contact hole. A 
second Wire formed on another predetermined part of the 
passivation layer electrically connects the drain region to the 
drain electrode through the second contact hole. 
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THIN FILM TRANSISTOR AND A FABRICATING 
METHOD THEREOF 

[0001] This application claims the bene?t of Korean 
Patent Application No. 98-30868, ?led on Jul. 30, 1998, 
Which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a thin ?lm transis 
tor and a fabricating method thereof Wherein a source/drain 
region and a gate electrode are formed from the same layer. 

[0004] 2. Discussion of Related Art 

[0005] Compared to an amorphous silicon thin ?lm tran 
sistor (hereinafter abbreviated TFT), a polycrystalline sili 
con TFT has a high mobility of electrons and holes and can 
be used as a CMOS TFT. Accordingly, a liquid crystal 
display (hereinafter abbreviated LCD) having polycrystal 
line silicon TFTs has a structure such that both a driver and 
a pixel array are formed on a glass substrate. 

[0006] When polycrystalline silicon TFTs are used to form 
a driver, sWitching operations of the LCD at a fast frequency 
is possible because of the characteristics of polycrystalline 
silicon. HoWever, When polycrystalline silicon TFTs are 
fabricated on a pixel array in an LCD, the characteristics of 
the image is deteriorated by the high drain current of the 
off-states due to the characteristics of polycrystalline silicon. 

[0007] More recently, in order to reduce the off-current in 
a pixel array to a proper level, TFTs having a lightly doped 
drain (hereinafter abbreviated LDD) structure, an offset 
structure, or the like, have been used in the related art. 

[0008] FIG. 1 shoWs a cross-sectional vieW of a TFT 
according to the related art. Referring to FIG. 1, a buffer 
oxidation layer 13 is formed on an insulated substrate 11, 
and an active layer 15 of polycrystalline silicon is formed on 
the buffer oxidation layer 13. In a predetermined portion of 
the active layer 15, a gate insulating layer 17 and a gate 
electrode 19 are formed, Wherein the channel region is in the 
middle of the active layer 15 and the length of the gate 
electrode 19 is shorter than that of the gate insulating layer 
17. 

[0009] The sides of the active layer 15 extending beyond 
the gate electrode 19 are doped With n- or p-type impurities. 
The region of the active layer that also extends beyond gate 
insulating layer 17 becomes a source region 21 and a drain 
region 22, doped heavily With impurities. The region of the 
active layer that extends beyond the gate electrode, but not 
beyond the gate insulating electrode, becomes a lightly 
doped region 23 that forms an LDD. The portion of the 
active layer that lies betWeen the LDD regions becomes a 
channel region 15. 

[0010] An insulating interlayer 25 of silicon oxide or 
silicon nitride is formed over the entire surface of the above 
structure. First contact holes 27 exposing the source and 
drain regions 21 and 22 are formed in the insulating inter 
layer 25. Source and drain electrodes 29 and 30, connected 
electrically to the source and drain regions 21 and 22, are 
then formed in the ?rst contact holes 27. 

[0011] Apassivation layer 31 consisting of silicon oxide is 
formed on the insulating interlayer 25 to cover the source 
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and drain electrodes 29 and 30. A second contact hole 33 
exposing the drain electrode 30 is then formed in the 
passivation layer 31. A pixel electrode 35 is connected 
electrically to the exposed drain electrode 22 through the 
second contact hole 33 formed in the passivation layer 31. 
In this case, the pixel electrode 35 is made of a substance 
Which is transparent and electrically conductive such as 
indium-tin oxide (hereinafter abbreviated ITO), tin oxide 
(hereinafter abbreviated TO), or the like. 

[0012] FIGS. 2A to 2E shoW cross-sectional vieWs of the 
fabrication of the TFT according to a related art. Referring 
to FIG. 2A, a buffer oxidation layer is formed on a trans 
parent insulated substrate 11, such as glass or and the like, 
by depositing silicon oxide by chemical vapor deposition 
(hereinafter abbreviated CVD). An active layer 15 is formed 
by deposition of amorphous silicon on the buffer oxidation 
layer 13, folloWed by dehydration and crystalliZation. The 
buffer oxidation layer 13 of this embodiment is then 
annealed by a laser, thereby preventing the active layer 15 
from being penetrated by the impurities in the insulated 
substrate 11. Next, the active layer 15 is patterned by 
photolithography so that the photoresist remains on a pre 
determined portion of the buffer oxidation layer 13. 

[0013] In the above step, the active layer 15 may be 
formed by depositing polycrystalline silicon at loW tempera 
ture instead of by deposition, dehydration and crystalliZation 
of amorphous silicon. 

[0014] Referring to FIG. 2B, an insulating substance such 
as silicon oxide, silicon nitride, or the like, is deposited on 
the buffer oxidation layer 13 by CVD to cover the active 
layer 15. Next, metal such as aluminum or molybdenum 
(M0), or the like, is deposited on the insulating substance. 

[0015] A photoresist pattern 20 remaining on a portion 
corresponding to the middle part of the active layer 15 is 
de?ned by coating the metal With photoresist and by expos 
ing and developing the photoresist. Next, a gate electrode 19 
and a gate insulating layer 17 are formed by patterning the 
metal and the insulating substance using the photoresist 
pattern as a mask. 

[0016] In preferred embodiments, the gate electrode 19 
and the gate insulating layer 17 are formed by anisotropi 
cally etching the metal and the insulating substance to 
expose the active layer 15 and by selectively overetching the 
metal to expose both side surfaces of the gate insulating 
layer 17. Thus the length of the gate electrode 19 is shorter 
than that of the gate insulating layer 17. 

[0017] Referring to FIG. 2C, the photoresist pattern 20 is 
removed, and source and drain regions 21 and 22 and a 
lightly doped region 23 are formed by doping the active 
layer 15 With n-type impurities such as phosphorus (P), 
arsenic (As), or the like, using of the gate electrode 19 as a 
mask, With high dose and loW energy ion implantation and 
With loW dose and high energy ion implantation, respec 
tively. In this case, the source and drain regions 21 and 22 
are formed on exposed portions of the active layer 15 that 
extend beyond the gate insulating layer 17, While the lightly 
doped region 23 is formed Where the gate insulating layer 17 
overlaps the active layer 15. 

[0018] Referring to FIG. 2D, an insulating interlayer 25 is 
formed by depositing insulating substance, such as silicon 
oxide, silicon nitride, or the like, on the entire surface of the 
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above structure. Next, ?rst contact holes 27 exposing the 
source and drain regions 21 and 22 are formed by removing 
predetermined portions of the insulating interlayer 25 by 
conventional photolithography and etching. 

[0019] Metal, such as Al, or the like, is deposited on the 
insulating interlayer 25 to contact the source and drain 
regions 21 and 22 by ?lling up the ?rst contact holes 27. 
Source and drain electrodes 29 and 30, connected electri 
cally to the source and drain regions 21 and 22, are formed 
by patterning the metal to remain inside the ?rst contact 
holes 27 by photolithography and etching. 

[0020] Referring to FIG. 2E, 21 passivation layer 31 is 
formed on the insulating interlayer 25 by CVD of an 
insulating substance such as silicon oxide, silicon nitride, or 
the like, to cover the source and drain electrodes 29 and 30. 
Then, a second contact hole 33, exposing the drain electrode 
30, is formed by removing a predetermined portion of the 
passivation layer 31 by photolithography and etching. 

[0021] Next, a pixel electrode 35, connected electrically to 
the exposed drain electrode 22 through the second contact 
hole 33, is formed on the passivation layer 31 by depositing 
and patterning a substance Which is transparent and electri 
cally conductive. For example, a substance such as ITO or 
the like, may be used. 

[0022] The TFT according to the related art has a top-gate 
structure because (1) the gate electrode is formed to expose 
both sides of the gate insulating layer, (2) the source and 
drain regions are formed in the exposed portions of the 
active layer With no gate insulating layer and (3) the lightly 
doped regions are formed in another portion overlapped With 
the gate insulating layer by implanting impurities into the 
active layer using the gate electrode as a mask. Accordingly, 
the TFT requires 6 masks for patterning the active layer, the 
gate insulating layer, the ?rst contact holes, the source and 
drain electrodes, the second contact hole and the pixel 
electrode. 

[0023] Aproblem in manufacturing a TFT according to the 
related art is that it requires a complicated process, because 
the source/drain electrodes and the gate electrode are formed 
using different masks. The process, therefore, becomes 
complicated due to the increased number of masks and the 
planariZation degree decreases. 

SUMMARY OF THE INVENTION 

[0024] Accordingly, the present invention is directed to a 
thin ?lm transistor and a fabricating method thereof that 
substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

[0025] The object of the present invention is to provide a 
TFT Which improves the degree of planariZation, because 
source/drain electrodes and a gate electrode are formed by 
patterning the same layer. 

[0026] Another object of the present invention is to pro 
vide a method of fabricating a TFT Which reduces the steps 
of fabrication by patterning a gate electrode and source/drain 
electrodes With a single mask. 

[0027] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs and in 
part Will be apparent from the description, or may be learned 
by practice of the invention. The objectives and other 
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advantages of the invention Will be realiZed and attained by 
the structure particularly pointed out in the Written descrip 
tion and claims hereof as Well as the appended draWings. 

[0028] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, the present invention 
includes an insulated substrate Which is transparent; a source 
electrode and a drain electrode formed on the insulated 
substrate, the source and drain electrodes separated each 
other; a gate electrode formed betWeen the source and drain 
electrodes on the insulated substrate; a gate insulating layer 
covering the source and drain electrodes and the gate 
electrode on the gate insulating layer; an active layer on the 
gate insulating layer Wherein source and drain regions are 
formed at both ends of the active layer corresponding to the 
gate electrode and Wherein a channel region is formed 
betWeen the source and drain regions; a passivation layer on 
the gate insulating layer, the passivation layer covering the 
active layer; ?rst and second contact holes exposing the 
source and drain regions and the source and drain electrodes, 
respectively; a ?rst Wire on a predetermined part of the 
passivation layer, the ?rst Wire electrically connecting the 
source region to the source electrode through the ?rst 
contact hole; and a second Wire on another predetermined 
part of the passivation layer, the second Wire electrically 
connecting the drain region to the drain electrode through 
the second contact hole. 

[0029] In another embodiment, the present invention 
includes the steps of depositing a metal on an insulated 
substrate Which is transparent; forming source and drain 
electrodes and a gate electrode by patterning the metal 
Wherein the source and drain electrodes and the gate elec 
trode are separated one another electrically; forming a gate 
insulating layer on the insulated substrate, Wherein the gate 
insulating layer covers the gate electrode and the source and 
drain electrodes; forming an active layer betWeen the source 
and drain electrodes on the gate insulating layer; coating the 
gate insulating layer and the active layer With photoresist; 
de?ning a photoresist pattern by exposing the active layer by 
back exposure through the substrate and subsequent devel 
opment of the photoresist; forming source and drain regions 
by doping the exposed portion of the active layer With 
impurities using the photoresist pattern as a mask; removing 
the photoresist pattern; forming a passivation layer on the 
gate insulating layer; forming ?rst contact holes exposing 
the source and drain regions and second contact holes 
exposing the source and drain electrodes by patterning the 
passivation layer and the gate insulating layer; and forming 
?rst and second Wires connecting the source and drain 
regions electrically to the source and drain electrodes 
through the ?rst and second contact holes, respectively. 

[0030] In another embodiment, the present invention 
includes the steps of depositing a metal on an insulated 
substrate Which is transparent; forming source and drain 
electrodes and a gate electrode by patterning the metal using 
a single mask, Wherein the source and drain electrodes and 
the gate electrode are separated from one another electri 
cally; forming a gate insulating layer on the insulated 
substrate, Wherein the gate insulating layer covers the gate 
electrode and the source and drain electrodes; forming an 
amorphous silicon layer on the gate insulating layer; coating 
the amorphous silicon layer With photoresist; de?ning a 
photoresist pattern that remains on regions corresponding to 
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the gate electrode and the source and drain electrodes by 
back exposure through the substrate and development of the 
photoresist; doping exposed portions of the amorphous 
silicon layer With a heavy dose of impurity ions; removing 
the photoresist pattern; forming an active layer by crystal 
liZing the amorphous silicon layer and forming source and 
drain regions by activating the impurity ions; forming a 
passivation layer on the gate insulating layer that covers the 
active layer; forming ?rst contact hole that expose the source 
and drain regions and second contact holes that expose the 
source and drain electrodes by patterning the passivation 
layer and the gate insulating layer; and forming ?rst and 
second Wires connecting the source and drain regions elec 
trically to the source and drain electrodes through the ?rst 
and second contact holes, respectively. 

[0031] In yet another embodiment, the present invention 
includes the steps of depositing metal on an insulated 
substrate Which is transparent; forming source and drain 
electrodes and a gate electrode by patterning the metal With 
a single mask, Wherein the source and drain electrodes and 
the gate electrode are separated from one another electri 
cally; forming a gate insulating layer on the insulated 
substrate, Wherein the gate insulating layer covers the gate 
electrode and the source and drain electrodes; forming an 
active layer betWeen the source and drain electrodes on the 
gate insulating layer; coating the gate insulating layer and 
the active layer With photoresist; de?ning a photoresist 
pattern so that photoresist remains on regions corresponding 
to the source and drain electrodes and the gate electrode by 
exposure and development of the photoresist; forming ?rst 
contact holes that expose both ends of the active layer and 
second contact holes exposing the source and drain elec 
trodes using the photoresist pattern as a mask; exposing a 
portion of the passivation layer Which extends beyond the 
gate electrode by back exposure through the substrate and 
development using the gate electrode and the source and 
drain electrodes as masks; forming source and drain regions 
and a lightly doped region in the active layer using the 
passivation layer and the photoresist pattern as masks, 
respectively; removing the photoresist pattern; forming a 
passivation layer on the gate insulating layer; forming ?rst 
contact holes that expose the source and drain regions and 
second contact holes that expose the source and drain 
electrodes; and forming ?rst and second Wires connecting 
the source and drain regions electrically to the source and 
drain electrodes through the ?rst and second contact holes, 
respectively. 
[0032] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

[0033] 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 inventing and together With 
the description serve to explain the principle of the inven 
tion. 

[0034] 
[0035] FIG. 1 shoWs a cross-sectional vieW of a TFT 
according to a related art; 

In the draWings: 
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[0036] FIGS. 2A to 2E shoW cross-sectional vieWs of 
fabricating a TFT according to a related art; 

[0037] FIG. 3 shoWs a cross-sectional vieW of a TFT 
according to the present invention; 

[0038] FIGS. 4A to 4E shoW cross-sectional vieWs of 
stages of fabrication of a TFT according to a ?rst embodi 
ment of the present invention; 

[0039] FIGS. 5A to 5B shoW cross-sectional vieWs of 
stages of fabrication of a TFT according to a second embodi 
ment of the present invention; and 

[0040] FIGS. 6A to 6C shoW cross-sectional vieWs of 
stages of fabrication of a TFT according to a third embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0041] 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. 

[0042] FIG. 3 shoWs a cross-sectional vieW of a TFT 
according to the present invention. Referring to FIG. 3, in 
a TFT of the present invention, a gate electrode 33, source 
and drain electrodes 35 and 36 are formed preferably on a 
transparent insulated substrate 31 of glass, or the like. The 
electrodes have a thickness in the range of about 1000-5000 
angstroms. The electrodes are electrically separated from 
one another electrically along a ?rst axis that runs parallel to 
the surface of the substrate and approximately through the 
middle of the electrodes. The gate electrode 33, the source 
and drain electrodes 35 and 36 are formed by using a single 
mask to pattern a single layer of metal, such as Al, M0, or 
the like. Not shoWn in the draWing, gate lines connected to 
the gate electrode 33 and the source electrode 35 have 
common bus shapes. 

[0043] A gate insulating layer 39 is formed on the insu 
lated substrate 31 to cover the gate electrode 33. An active 
layer 41 is formed on the gate insulating layer 39 in a region 
overlying the gate electrode 33. The gate insulating layer 39 
is an insulating substance, such as silicon oxide, silicon 
nitride, or the like, and has a thickness in the range of about 
500-3000 angstroms. The active layer 41 of polycrystalline 
silicon has a thickness of about 30-1000 angstroms. 

[0044] A source region 45 and a drain region 46 doped 
heavily With n- or p-type impurities are formed at each end 
of the active layer 41 that preferably extends beyond the 
region Where the active layer overlays the gate electrode 33. 
The rest of the active layer 41, corresponding to the region 
that overlays the gate electrode 33, is not doped With 
impurities, and thus becomes a channel region. 

[0045] A passivation layer 47 having a thickness of about 
3000-10000 angstroms is formed by depositing an insulating 
substance, such as silicon oxide, silicon nitride, or the like, 
on the entire surface of the above-mentioned structure. First 
contact holes 49 that expose the source and drain regions 45 
and 46 are formed by removing the gate insulating layer 39, 
and then second contact holes 51 that expose the source and 
the drain electrodes 35 and 36 are formed by removing both 
the gate insulating layer 39 and the passivation layer 47. 

[0046] A ?rst Wire 53 electrically connecting the source 
region 45 to the source electrode 35 and a second Wire 55 
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electrically connecting the drain region 46 to the drain 
electrode 36 are formed on predetermined portions of the 
passivation layer 47 through the ?rst and second contact 
holes 49 and 51, respectively. The ?rst and second Wires 53 
and 55 are made of electrically-conductive and transparent 
substance, such as ITO, TO, or the like, and the second Wire 
55 is also used as a pixel electrode. 

[0047] In the above description of a TFT according to the 
present invention, the source and drain electrodes 35 and 36 
covered With the gate insulating layer 39 are formed on the 
insulated substrate 31 and are connected electrically to the 
source and drain regions 45 and 46 by the ?rst and second 
Wires 53 and 55, respectively, through the ?rst and second 
contact holes 49 and 51. 

[0048] A structure Where the source and drain electrodes 
35 and 36 on the insulated substrate 31 is covered With the 
gate insulating layer 39 and a planariZed active layer 41, 
having the source and drain regions 45 and 46, is called a 
“buried bus coplanar” (hereinafter abbreviated BBC) TFT. 
The TFT of the BBC structure improves planariZation of the 
layers since the gate electrode 33 is formed from the same 
layer that is patterned to form the electrodes 33, 35 and 36. 

[0049] In a TFT according to a second embodiment of the 
present invention, lightly doped regions (LDD regions) are 
formed betWeen the channel region and source/drain regions 
of the active layer. The process of forming a TFT With LDD 
regions is discussed in reference to FIGS. 6A to 6C. 

[0050] FIGS. 4A to 4E shoW cross-sectional vieWs of TFT 
fabricating steps according to a ?rst embodiment of the 
present invention. Referring to FIG. 4A, in a TFT of the 
present invention, metal, such as Al, M0, or the like, is 
deposited on a transparent insulated substrate 31 of glass, or 
the like, at a thickness of about 1000-5000 angstroms by 
sputtering or CVD. Next, a gate electrode 33 and source/ 
drain electrodes 35 and 36 are formed by patterning the 
deposited metal With a single photolithography mask. The 
gate electrode 33 lies betWeen the source and drain elec 
trodes 35 and 36 and the three electrodes are separated 
electrically from one another. Not shoWn in the draWing, 
gate lines connected to the gate electrode 33 and the source 
electrode 35 have bus shapes. 

[0051] Referring to FIG. 4B, a gate insulating layer 39 is 
formed on the insulated substrate 31 to cover the gate 
electrode 33 by depositing an insulating substance, such as 
silicon oxide, silicon nitride, or the like, at a thickness in the 
range of about 500-3000 angstroms. An active layer 41 is 
preferably formed by dehydration and laser annealing of the 
amorphous silicon that Was deposited on the gate insulating 
layer 39 in a thickness range of about 300-1000 angstroms. 
Alternatively, other crystalliZation methods knoWn to one of 
ordinary skill in the art may also be, used. Accordingly, 
When laser annealing is carried out, the gate insulating layer 
39 prevents impurities in the insulated substrate 31 from 
diffusing into the active layer 41. 

[0052] Next, the active layer 41 is photolithographically 
patterned to remain betWeen the source and drain electrodes 
35 and 36 in the gate insulating layer 39. In the above step, 
the active layer 41 may be formed by depositing polycrys 
talline silicon at loW temperature instead of by deposition, 
dehydration and laser annealed crystalliZation of amorphous 
silicon. 
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[0053] Referring to FIG. 4C, the gate insulating layer 39 
is coated With photoresist to cover the active layer 41. Next, 
a photoresist pattern 43 is de?ned by back exposure and 
development using the gate, source and drain electrodes 33, 
35, and 36 as masks. “Back exposure”, as used herein, 
means that the photolithography light source is beneath the 
transparent substrate 31 and shines through it using the 
electrodes as a mask. Using this procedure, the photoresist 
pattern 43 remains just on the regions that overlay the 
electrodes 33, 35 and 36, but regions of the active layer 45, 
46 betWeen the gate electrode 33 and the source/drain 
electrodes 35 and 36 are free of photoresist. 

[0054] Source and drain regions 45, 46 are formed by 
doping the exposed parts of the active layer 41 With n-type 
impurities, such as P, As, or the like, or p-type impurities 
such as B, or the like, by heavy dose ion implantation using 
the photoresist pattern 43 as a mask. In this case, the 
remaining portion of the active layer 41, Which corresponds 
to the gate electrode 33 and Which is not doped With 
impurities, becomes a channel region. 

[0055] Referring to FIG. 4D, the photoresist pattern is 
removed. Apassivation layer 47 having a thickness of about 
3000-10000 angstroms is formed on the gate insulating layer 
39 by CVD deposition of an insulating substance, such as 
silicon oxide, silicon nitride, or the like, to cover the active 
layer 41. 

[0056] First contact holes 49 that expose the source and 
drain regions 45 and 46 and second contact holes 51 that 
expose the source and drain electrodes 35 and 36 are formed 
by photolithography and anisotropic etching. In this photo 
lithographic step, the ?rst and second contact holes 49 and 
51 are formed by a single etch step, Wherein the ?rst contact 
holes 49 are formed by removing the passivation layer 47 
and the second contact holes 51 are formed by removing the 
passivation layer 47 and the gate insulating layer 39. During 
the etching to form the second contact holes 51, after the 
passivation layer 47 has been removed, only the gate insu 
lating layer 39 is etched, because the gate insulating layer 39 
has a faster etching rate than the polysilicon in the source 
and drain regions 45 and 46. 

[0057] Electrically-conductive and transparent substance, 
such as ITO, TO, or the like, are deposited on the passivation 
layer 47 to connect the source and drain regions 45 and 46 
to the source and drain electrodes 35 and 36 through the ?rst 
and second contact holes 49 and 51. 

[0058] A ?rst Wire 53 electrically connecting the source 
region 45 to the source electrode 35 and a second Wire 55 
electrically connecting the drain region 46 to the drain 
electrode 36 are formed on predetermined portions of the 
passivation layer 47 through the ?rst and second contact 
holes 49 and 51, respectively, by patterning the electrically 
conductive and transparent substance by photolithography. 
In this case, the ?rst and second Wires are separated from one 
another electrically and the second Wire 55 connecting the 
drain region 46 to the drain electrode 36 is also used as a 
pixel electrode. 

[0059] FIGS. 5A to 5B shoW cross-sectional vieWs of 
certain stages of fabrication of a TFT according to a second 
embodiment of the present invention. Referring to FIG. 5A, 
after the step shoWn in FIG. 4A has been carried out, a gate 
insulating layer 39 having a thickness of about 500-3000 
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angstroms is formed by CVD of an insulating substance, 
such as silicon oxide, silicon nitride, or the like, on the 
insulated substrate 31 to cover the source and drain elec 
trodes 35 and 36. Then, an amorphous silicon layer 37 
having a thickness of about 300-1000 angstroms is formed 
on the gate insulating layer 39 by CVD. 

[0060] The amorphous silicon layer 37 is coated With 
photoresist. Next, a photoresist pattern 43 is de?ned by back 
exposure and development using the gate, source and drain 
electrodes 33, 35, and 36 as masks. In this case, the 
photoresist pattern 43 remains only on the regions overlying 
the electrodes 33, 35 and 36 but the amorphous silicon layer 
37 betWeen the gate electrode 33 and the source/drain 
electrodes 35 and 36 is free of photoresist. 

[0061] Impurity-ion implanted regions 38 are formed by 
doping the photoresist-free regions of the amorphous silicon 
layer 37 With n-type impurities, such as P, As, or the like, or 
p-type impurities, such as B, or the like, by heavy dose ion 
implantation using the photoresist pattern 43 as a mask. 

[0062] Referring to FIG. 5B, the photoresist pattern is 
removed. An active layer 41 is formed by dehydration and 
laser annealing of the amorphous silicon layer 37 and source 
and drain regions 45 and 46 are formed by activating the 
impurity ions in the ion implanted regions 38. During this 
process, When laser annealing is carried out, the gate insu 
lating layer 39 prevents impurities in the insulated substrate 
31 from diffusing into the active layer 41 Where the source 
and drain electrodes 35 and 36 lie. 

[0063] Next, the active layer 41 is patterned to remain only 
betWeen the source and drain electrodes 35 and 36 in the 
gate insulating layer 39 by photolithography. 

[0064] In this case, the remaining active layer 41 betWeen 
the source and drain electrodes 35 and 36, Which overlays 
the gate electrode 33, and Which is not doped With impuri 
ties, becomes a channel region. 

[0065] Successively, the steps shoWn in FIGS. 4D are 
carried out. 

[0066] In the second embodiment of the present invention, 
the entire process becomes simpli?ed because the crystalli 
Zation of the active layer by laser annealing and the activa 
tion of the ion-implanted impurities are carried out simul 
taneously. 

[0067] FIGS. 6A to 6C shoW cross-sectional vieWs of 
stages in the fabrication of a TFT according to a third 
embodiment of the present invention. Referring to FIG. 6A, 
after the steps shoWn in FIG. 4B have been carried out, a 
passivation layer 47 having a thickness of about 3000-10000 
angstroms is formed on the gate insulating layer 39 by 
depositing an insulating substance, such as silicon oxide, 
silicon nitride, or the like, to cover the active layer 41 by 
CVD. Then, a photoresist pattern 57 is formed by exposure 
and development after the passivation layer 47 has been 
coated With photoresist. In this case, the photoresist pattern 
57 is de?ned to expose predetermined portions of the 
passivation layer 47 corresponding to the source and drain 
electrodes 35 and 36 and both ends of the active layer 41. 

[0068] First, contact holes 49 exposing both ends of the 
active layer 41 and second contact holes 51 exposing the 
source and drain electrodes 35 and 36 are formed by 
photolithography and anisotropic etching using the photo 
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resist pattern 57 as a mask. In this photolithographic step, the 
?rst and second contact holes 49 and 51 are formed by a 
single photolithographic etch, Wherein the ?rst contact holes 
49 are formed by removing the passivation layer 47 and the 
second contact holes 51 are formed by removing the passi 
vation layer 47 and the gate insulating layer 39. 

[0069] During the subsequent etch to form the second 
contact holes 51, after the passivation layer 47 has been 
removed, only the gate insulating layer 39 is etched because 
the etch rate of the gate insulating layer 39 is faster than the 
etch rate of the polycrystalline silicon in the active layer 41. 

[0070] Referring to FIG. 6B, back exposure and devel 
opment are carried out using the electrodes 33, 35 and 36 as 
masks While the photoresist pattern 57 still remains. In this 
case, a portion of the photoresist pattern 57 that does not 
overlay the gate electrode 33 is removed to expose a portion 
of the passivation layer 47 in the region L. 

[0071] Source and drain regions 45 and 46 and a lightly 
doped region 59 are formed by doping both ends of the 
active layer 45 With n-type impurities, such as P, As, or the 
like, or p-type impurities such, as B, or the like, and by 
activating the impurities. 

[0072] In the above step, the source and drain regions are 
formed by implanting heavy dose, loW energy impurity ions 
using the passivation layer 47 as a mask and by activating 
the ions, While the lightly doped region 59 is formed by 
implanting light dose, high energy impurities Where the 
energy is suf?cient to penetrate the passivation layer 39 
using the photoresist pattern 57 as a mask and by activating 
the impurities. 

[0073] Referring to FIG. 6C, after the photoresist pattern 
57 has been removed, electrically-conductive and transpar 
ent substance such as ITO, TO, or the like, are deposited on 
the passivation layer 47 to connect the source and drain 
regions 45 and 46 to the source and drain electrodes 35 and 
36 through the ?rst and second contact holes 49 and 51. 

[0074] A ?rst Wire 53 electrically connecting the source 
region 45 to the source electrode 35 and a second Wire 55 
electrically connecting the drain region 46 to the drain 
electrode 36 are formed, respectively, by patterning the 
electrically-conductive and transparent substance by photo 
lithography. In this case, the ?rst and second Wires are 
separated from one another electrically and the second Wire 
55 connecting the drain region 46 to the drain electrode 36 
is also used as a pixel electrode. 

[0075] As mentioned in the foregoing description, a TFT 
according to the present invention has a BBC structure, 
Wherein source/drain electrodes and a gate electrode are 
formed at the same time by patterning a metal layer and a 
planariZed active layer is formed by placing a gate insulating 
layer betWeen the gate electrode and the active layer. Source 
and drain regions formed at both ends of the active layer are 
connected to source and drain electrodes by ?rst and second 
Wires through ?rst and second contact holes, respectively. 

[0076] Accordingly, the present invention improves the 
degree of planariZation, because source/drain electrodes and 
a gate electrode are formed by patterning the same layer. 
Further, the present invention reduces the number of fabri 
cation steps by patterning a gate electrode and source/drain 
electrodes With a single mask. 
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[0077] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in a thin 
?lm transistor and a fabricating method thereof of the 
present invention Without departing from the spirit or scope 
of the inventions. Thus, it is intended that the present 
invention covers the modi?cations and variations of this 
invention provided they come Within the scope of the 
appended claims and equivalents. 

What is claimed is: 
1. A thin ?lm transistor comprising: 

a substrate; 

a source electrode and a drain electrode formed on the 
substrate, the substrate having a ?rst axis, the source 
and drain electrodes separated from each other along 
the ?rst axis; 

gate electrode formed betWeen the source and drain 
electrodes on the substrate along the ?rst axis; 

a gate insulating layer at least partially covering the 
source and drain electrodes and the gate electrode; 

an active layer formed on the gate insulating layer, the 
active layer having a second axis parallel to the ?rst 
axis and a source region and a drain region formed in 
the active layer and separated from one another along 
the second axis and a channel region formed therebe 
tWeen; and 

a passivation layer formed on the gate insulating layer, the 
passivation layer covering the active layer. 

2. The thin ?lm transistor according to claim 1, further 
comprising: 

?rst and second source contact holes formed in the 
passivation layer to expose the source region and 
electrode and ?rst and second drain contact holes 
exposing the drain region and electrode; 

a ?rst Wire formed on a ?rst preselected region of the 
passivation layer, the ?rst Wire electrically connecting 
the source region through the ?rst source contact hole 
to the source electrode through the second source 
contact hole; and 

a second Wire on a second preselected region of the 
passivation layer, the second Wire electrically connect 
ing the drain region through the ?rst drain contact hole 
to the drain electrode through the second drain contact 
hole. 

3. The thin ?lm transistor according to claim 1, Wherein 
the gate electrode and the source and drain electrodes are 
formed patterning a metal layer With a single mask. 

4. The thin ?lm transistor according to claim 1, Wherein 
the gate electrode and the source and drain electrodes are 
formed concurrently using a single mask. 

5. The thin ?lm transistor according to claim 1, Wherein 
the ?rst and second Wires are made of a transparent, elec 
trically-conductive material. 

6. The thin ?lm transistor according to claim 5, Wherein 
the transparent, electrically-conductive material is at least 
one of indium tin oxide and tin oxide. 

7. The thin ?lm transistor according to claim 2, Wherein 
the second Wire is a pixel electrode. 

8. The thin ?lm transistor according to claim 1, Wherein 
the active layer further comprises lightly-doped regions 
along the second axis betWeen the channel region and the 
drain region and betWeen the channel region and the source 
region. 
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9. The thin ?lm transistor according to claim 8, further 
comprising: 

?rst and second source contact holes formed in the 
passivation layer to expose the source region and 
electrode and ?rst and second drain contact holes 
exposing the drain region and electrode; 

a ?rst Wire formed on a ?rst preselected region of the 
passivation layer, the ?rst Wire electrically connecting 
the source region through the ?rst source contact hole 
to the source electrode through the second source 
contact hole; and 

a second Wire on a second preselected region of the 
passivation layer, the second Wire electrically connect 
ing the drain region through the ?rst drain contact hole 
to the drain electrode through the second drain contact 
hole. 

10. The thin ?lm transistor according to claim 8, Wherein 
the gate electrode and the source and drain electrodes are 
formed patterning a metal layer With a single mask. 

11. The thin ?lm transistor according to claim 8, Wherein 
the gate electrode and the source and drain electrodes are 
formed concurrently using a single mask. 

12. The thin ?lm transistor according to claim 8, Wherein 
the ?rst and second Wires are made of a transparent, elec 
trically-conductive material. 

13. The thin ?lm transistor according to claim 12, Wherein 
the transparent, electrically-conductive material is at least 
one of indium tin oxide and tin oxide. 

14. The thin ?lm transistor according to claim 9, Wherein 
the second Wire is a pixel electrode. 

15. A method of fabricating a thin ?lm transistor, com 
prising the steps of: 

depositing a metal layer on a top surface of a substrate; 

forming source and drain electrodes and a gate electrode 
on the substrate by patterning the metal layer, Wherein 
the source and drain electrodes and the gate electrode 
are electrically separated from one another; 

forming a gate insulating layer on the substrate, Wherein 
the gate insulating layer at least partially covers the 
gate electrode and the source and drain electrodes; 

forming an active layer betWeen the source and drain 
electrodes on the gate insulating layer; 

forming source and drain regions by doping predeter 
mined regions of the active layer With impurities; and 

forming a passivation layer on the active layer. 
16. The method of claim 15, further comprising the steps 

forming ?rst and second source contact holes through the 
passivation and gate insulating layers to expose the 
source region and electrode and ?rst and second drain 
contact holes through the passivation and gate insulat 
ing layers to expose the drain region and electrode by 
selectively patterning the passivation layer and the gate 
insulating layer; and 

forming a ?rst and a second Wire, the ?rst Wire electrically 
connecting the source region to the source electrode 
through the ?rst source contact hole and the second 
source contact hole, the second Wire connecting the 
drain region to the drain electrode through the ?rst 
drain contact hole and the second drain contact hole. 

17. The method of claim 15, Wherein the step of forming 
the source and drain regions comprise the steps of: 
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coating the gate insulating layer and the active layer With 
a photoresist; 

selectively etching the photoresist to leave a photoresist 
pattern; 

forming the source and drain regions by doping the active 
layer With the impurities using the photoresist pattern 
as a mask; and 

removing the photoresist. 
18. The method of claim 15, Wherein the gate electrode 

and the source and drain electrodes are formed from the 
metal layer. 

19. The method of claim 15, Wherein the metal layer is at 
least one of Al and Mo. 

20. The method of claim 15, Wherein the gate electrode is 
formed betWeen the source and drain electrodes. 

21. The method of claim 20, Wherein the gate electrode 
and the source electrode are each formed in a bus shape. 

22. The method of claim 15, Wherein the active layer is 
formed by depositing amorphous silicon and by crystalliZing 
the amorphous silicon by laser annealing. 

23. The method of claim 15, Wherein the active layer is 
formed by depositing polycrystalline silicon at a loW tem 
perature. 

24. The method of claim 16, Wherein the ?rst and second 
contact holes are formed at the same time With one photo 
lithography mask. 

25. The method of claim 16, Wherein the ?rst and second 
Wires are formed from a transparent, electrically-conductive 
material. 

26. The method of claim 25, Wherein the transparent, 
electrically-conductive substance is at least one of indium 
tin oxide and tin oxide. 

27. A method of fabricating a thin ?lm transistor, com 
prising the steps of: 

depositing a metal on a top surface of an insulated 

substrate; 
forming source and drain electrodes and a gate electrode 
by patterning the metal from a single mask, Wherein the 
source and drain electrodes and the gate electrode are 
electrically separated from one another; 

forming a gate insulating layer on the insulated substrate, 
Wherein the gate insulating layer at least partially 
covers the gate electrode and the source and drain 
electrodes; 

forming an amorphous silicon layer on the gate insulating 
layer; 

doping the exposed portions of the amorphous silicon 
layer With a heavy dose of impurity ions; 

forming an active layer by crystalliZing the amorphous 
silicon layer and forming source and drain regions by 
activating the impurity ions; and 

forming a passivation layer on the gate insulating layer to 
cover the active layer. 

28. The method of claim 27, further comprising the steps 
of: 

forming ?rst and second source contact holes through the 
passivation and gate insulating layers to expose the 
source region and electrode and ?rst and second drain 
contact holes through the passivation and gate insulat 
ing layers to expose the drain region and electrode by 
selectively patterning the passivation layer and the gate 
insulating layer; and 
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forming ?rst and second Wires, the ?rst Wire electrically 
connecting the source regions through the ?rst source 
contact hole to the source electrode through the second 
source contact hole, the second Wire electrically con 
necting the drain region through the ?rst drain contact 
hole to the drain electrode through the second drain 
contact hole. 

29. The method of claim 27, Wherein the step of forming 
the source and drain regions comprise the steps of: 

coating the amorphous silicon layer With a photoresist; 

selectively etching the photoresist to leave a photoresist 
pattern; 

doping the exposed portions of the amorphous silicon 
layer With a heavy dose of impurity ions; and 

removing the photoresist pattern. 
30. A method of fabricating a thin ?lm transistor, com 

prising the steps of: 

depositing a metal on a substrate, the substrate having a 
?rst axis; 

forming source and drain electrodes and a gate electrode 
by patterning the metal With a single mask, Wherein the 
source and drain electrodes and the gate electrode are 
electrically separated from one another along the ?rst 
ax1s; 

forming a gate insulating layer on the substrate Wherein 
the gate insulating layer covers the gate electrode and 
the source and drain electrodes; 

forming an active layer betWeen the source and drain 
electrodes on the gate insulating layer, the active layer 
disposed along a second axis parallel to the ?rst axis, 
the active layer having a ?rst end and a second end 
opposite the ?rst end along the second axis; 

forming a passivation layer on the gate insulating layer; 

coating the passivation layer With a photoresist; 

de?ning a photoresist pattern over the areas correspond 
ing to the source and drain electrodes by exposure and 
development of the photoresist; 

forming ?rst contact holes exposing the ?rst end and the 
second end of the active layer using the photoresist 
pattern as a mask; 

exposing a portion of the passivation layer Which is not 
aligned With the gate electrode by back exposure and 
development using the gate electrode and the source 
and drain electrodes as masks; 

forming source and drain regions and a lightly doped 
region in the active layer using the passivation layer 
and the photoresist pattern as masks, respectively; and 

removing the photoresist pattern. 
31. The method of claim 30, Wherein the source and drain 

regions are formed by heavy dose, loW energy ion implan 
tation using the passivation layer as a mask. 

32. The method of claim 30, Wherein the lightly doped 
region is formed by light dose, high energy ion implantation, 
the energy suf?cient to penetrate the passivation layer 
Wherein the photoresist pattern is a mas 


