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THIN FILM TRANSISTOR AND METHOD OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a thin ?lm transis 
tor and a method of manufacturing the same. More particu 
larly, the present invention relates to a thin ?lm transistor 
Which is suitable for incorporation into a static random 
access memory (SRAM). 

[0002] In generals thin ?lm transistors may be used 
instead of load resistors in SRAMs having densities eXceed 
ing 1 megabit. Thin ?lm transistors are also Widely used as 
sWitching elements for sWitching image data signals in pixel 
regions of a liquid crystal display device. 

[0003] Ideally in either applications the off current of the 
thin ?lm transistor should be loW, While on current should be 
high in order to reduce poWer consumption and improve 
memory characteristics. That is, the thin ?lm transistor 
should have a high on/off current ratios. 

[0004] Much research has focused on achieving a thin ?lm 
transistor With improved on/off current ratios. 

[0005] A method for manufacturing a thin ?lm transistor 
in an attempt to achieve an improved on/off current ratio is 
shoWn in FIGS. 1a-1e. In particulars these ?gures illustrate 
processing steps for manufacturing a conventional bottom 
gate thin ?lm transistor on a semiconductor substrate. 

[0006] As shoWn in FIG. 1a, a ?rst insulating ?lm 2 is 
formed on a semiconductor substrate 1. After depositing a 
polysilicon layer 3 on ?rst insulating ?lm 2, polysilicon 
layer 2 is patterned by conventional photolithography and 
etching techniques according to a gate mask, thereby form 
ing a gate electrode 3a. 

[0007] As shoWn in FIG. 1 through a chemical vapor 
deposition (CVD) method, a gate insulating ?lm 4 and a 
polysilicon body layer 5 are successively deposited on the 
entire eXposed surface of gate electrode 3a and ?rst insu 
lating ?lm 2. Then, during a 24 hour heat treatment groWth 
step, the Wafer is subjected to a temperature of approXi 
mately 600° C. As a result, the grain siZe of polysilicon layer 
5 is enlarged. 

[0008] As shoWn in FIG. 1c, a photoresist ?lm is neXt 
coated on body polysilicon layer 5 and patterned by con 
ventional eXposure and development processes to form a 
photoresist pattern PR1, Which masks a channel region. At 
this time, With photoresist pattern PR1 serving as an ion 
implantation mask, impurity ions are implanted into the 
eXposed body of polysilicon layer 5, thereby forming source 
region 6a and drain region 6b (FIG. 1a) 

[0009] Accordingly, Where the impurity ions are not 
implanted in polysilicon body layer 5, a channel region A is 
formed, While another region betWeen gate electrode 3a and 
drain region 6b serves as off-set region B. 

[0010] As shoWn in FIG. 16, after removing photoresist 
pattern PR1, a second insulating ?lm 7 is formed on the 
entire surface of channel region A, off-set region B, source 
region 6a and drain region 6b. Second insulating ?lm 7 is 
then patterned to form contact holes to source region 6a and 
drain region 6b, respectively. Then, the contact holes are 
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?lled With a conductor to thereby form a source electrode 8 
and a drain electrode 9 as Wiring electrodes. 

[0011] The operation principle of such conventional thin 
?lm transistor is as folloWs. 

[0012] To begin With, if the transistor shoWn in FIG. 16 is 
a P-type MOS thin ?lm transistor, channel region A has n 
conductivity, and source region 6a and drain region 6b have 
p conductivity. Accordingly, if a negative voltage is applied 
to gate electrode 3a relative to source region 6a, holes 
accumulate in channel region A, thereby forming a channel. 
If a negative voltage is applied to drain region 6b relative to 
source region 6a, a current ?oWs betWeen source region 6a 
and drain region 6b, due to the potential difference betWeen 
the source and drain. HoWever, if no voltage is applied to 
gate electrode 3a, a channel is not formed, and current is 
disrupted. 

[0013] As shoWn in FIGS. 1a to 16, channel region A and 
offset region B are both de?ned using photoresist pattern 
PR1. HoWever, if photoresist pattern PR1 is misaligned, high 
off-current can result, thereby reducing reliability of the 
above-described thin-?lm transistor. 

[0014] Further, While the conductivity of off-set region B 
is adjusted in order to decrease the off-current, the conduc 
tivity of region B is not affected by the potential on gate 
electrode 3a. Thus, the series resistance is increased, causing 
drain current drivability to deteriorate. 

SUMMARY OF THE INVENTION 

[0015] In order to solve the aforementioned problems, it is 
an object of the present invention to provide a thin ?lm 
transistor and a method of manufacturing the same Which 
has an off-set region of uniform length by using a self 
alignment method, thereby improving a reliability of the thin 
?lm transistor. 

[0016] It is another object of the present invention to 
provide a thin ?lm transistor and a method of manufacturing 
the same, in Which the potential of an off-set region is 
controlled by a gate electrode voltage, thereby improving 
on-current 

[0017] According to one aspect of the present invention to 
accomplish the above objects, there is provided a thin ?lm 
transistor comprising a substrate; a gate electrode formed on 
the substrate and divided into both edge parts and a mid part. 
An insulating ?lm is formed on the surface of the gate 
electrode having a thickness on one of the edge parts of the 
gate electrode that is greater than that on the mid part and the 
other edge part. In addition, an active region is formed on the 
surface of the insulating ?lm and the exposed substrate 
including an off-set region disposed so as to correspond to 
a channel region, a source region, a drain region and one 
edge part of the gate electrode. 

[0018] According to another aspect of the present inven 
tion to accomplish the above objects, there is provided a 
method of manufacturing a thin ?lm transistor, comprising 
the steps of: forming a conductive layer on a substrate and 
patterning the conductive layer to thereby form a gate 
electrode; de?ning the gate electrode as tWo edge parts and 
a mid part therebetWeen; forming a gate insulating layer on 
the surface of the gate electrode and the substrate and 
forming an insulating layer on the gate insulating layer, 
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patterning the insulating layer to thereby remove only a 
portion on one edge part of the electrode; forming a semi 
conductor layer as an active region on the remained part of 
the insulating layer and the entire-surface of the gate insu 
lating layer; and implanting an impurity ion after masking a 
portion corresponding to the mid part and one edge part of 
the gate electrode, to there by form a source and a drain on 
opposite sides of the gate electrode, respectively. 
[0019] According to another aspect of the present inven 
tion to accomplish the above objects, there is provided a 
method of manufacturing a thin ?lm transistor, comprising 
the steps of: sequentially forming a conductive layer and a 
?rst insulating layer on the surface of a substrate; patterning 
the ?rst insulating layer to thereby form a ?rst insulating 
layer pattern having a predetermined Width; forming a 
second insulating layer on the surface of the conductive 
layer and the ?rst insulating layer pattern and etching the 
second insulating layer to thereby form sideWall spacers on 
both sideWalls of the ?rst insulating layer pattern; etching 
the conductive layer using the ?rst insulating layer pattern 
and the sideWall spacers as an etch mask, to hereby form a 
gate electrode; removing the sideWall spacers and groWing 
side insulating ?lms on both sides of the eXposed gate 
electrode; removing one of the side insulating ?lms and 
forming a third insulating layer on the surface of the gate 
electrode and the other side insulating ?lm; forming an 
active region on the surface of the substrate and the third 
insulating layer; forming an impurity-containing layer on the 
active region and etching back the impurity-containing layer 
until the surface of the other side insulating ?lm and the 
active region disposed betWeen both sides insulating ?lms 
are eXposed; and diffusing the impurity from the impurity 
containing layer to the active region by annealing to thereby 
form a source and a drain. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIGS. 1a to 16 are cross sectional vieWs illustrat 
ing a method of manufacturing a conventional thin ?lm 
transistor; 
[0021] FIG. 2a is a cross-sectional vieW of a thin ?lm 
transistor in accordance With a ?rst embodiment of the 
present invention; 
[0022] FIG. 2b is a cross-sectional vieW further illustrat 
ing the thin ?lm transistor in accordance With the ?rst 
embodiment of the present invention; 

[0023] FIGS. 3a to 36 are cross-sectional vieWs illustrat 
ing a method of manufacturing the thin ?lm transistor 
accordance to the ?rst embodiment of the present invention; 

[0024] FIG. 4a is a cross-sectional vieW of a thin ?lm 
transistor in accordance With a second embodiment of the 
present invention; 
[0025] FIG. 4b is a cross-sectional vieW illustrating a 
further aspect of the thin ?lm transistor according to the 
second embodiment of the present invention; and 

[0026] FIGS. 5a to 56 are cross-sectional vieWs illustrat 
ing a method of manufacturing a thin ?lm transistor accord 
ing to the second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] Hereinafter, embodiments of the present invention 
Will be described With the reference to the attached draW 
ings. 
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[0028] First Embodiment 

[0029] FIGS. 2a is a cross-sectional vieW of a thin ?lm 
transistor (TFT) according to a ?rst embodiment of the 
present invention, and exemplify a case in Which the TFT is 
formed on an insulating substrate. FIG. 2b is a cross 
sectional vieW of the thin ?lm transistor according to the ?rst 
embodiment of the present invention formed on a semicon 
ductor substrate. 

[0030] As shoWn in FIG. 2a, the thin ?lm transistor 
includes a gate electrode 11 formed on insulating substrate 
10 and divided into edge portions E1 and E2 and a mid 
portion M. An insulating ?lm 12 is formed on the surface of 
gate electrode 11 having a thickness overlying edge portion 
E1 Which is greater than the thickness overlying edge portion 
E2 and mid portion M. Active region 17 is formed on the 
surface of insulating ?lm 12 and eXposed insulating sub 
strate 10 including offset region 16. Active region 17 
includes channel region 13, source region 14, drain region 
15 and edge portion E1 of gate electrode 11. 

[0031] As further shoWn in FIG. 2a, channel region 13 is 
formed on the surface of insulating ?lm 12 above mid 
portion M of gate electrode 11, and source region 14 is 
formed on the surface of insulating substrate 10 above edge 
portion E2 of gate electrode 11. In addition, drain region 16 
is formed to one side of gate electrode 11 so as not to overlap 
gate electrode 11. 

[0032] Further, the TFT further comprises an insulating 
?lm 18 formed on active region 17 having contact holes to 
source and drain regions 14 and 15, respectively. A source 
electrode 19 is formed in the source contact hole and a drain 
electrode 20 is formed in the drain contact hole. 

[0033] The TFT shoWn in FIG. 2b is similar to the one 
shoWn in FIG. 2a, eXcept the TFT of FIG. 2b is formed on 
a semiconductor substrate 10a instead of an insulating 
substrate. Further, an insulating layer 21 is provided betWeen 
semiconductor substrate 10a and gate electrode 11a, source 
region 14 and drain region 15 in order to electrically isolate 
the TFT from substrate 10. 

[0034] Hereinafter, a method of manufacturing the thin 
?lm transistor according to the ?rst embodiment on a 
polysilicon substrate Will noW be described With reference to 
FIGS. 3a to 36. 

[0035] It should be noted that the process for forming a 
TFT on an insulating substrate is the same as that shoWn in 
FIGS. 3a-2e, but omits the step of forming insulating layer 
31. 

[0036] As shoWn in FIG. 3a, an insulating layer 31 and a 
conductive layer 32 are successively formed on a semicon 
ductor substrate 30. Conductive layer 32 is then patterned 
using a photoresist pattern PR2, thereby forming a gate 
electrode 32a. 

[0037] As shoWn in FIG. 3b, the upper surface of gate 
electrode 32 is de?ned including edge portions E1 and E2 
and a mid portion M. Then, a gate insulating layer 33 and an 
insulating layer 34 are successively formed on the eXposed 
surface of gate electrode 32a and insulating layer 31. A 
photoresist pattern PR3 is coated on insulating layer 34 
above portion E1 of gate electrode 32a. Then, using photo 
resist pattern PR3 as an etch mask, insulating layer 34 is 
patterned. 
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[0038] Thus, as shown in FIG. 3c, an insulating layer 
pattern 34a is left only on edge portion E1 of gate electrode 
32a, While the rest of insulating layer 34 is removed. 

[0039] A semiconductor layer, such as polysilicon serving 
as an active region 39, is then formed on the surface of 
insulating layer pattern 34a and exposed gate insulating 
layer 33. Thereafter, using a photoresist pattern PR4, part of 
active region 39 corresponding to mid portion M and edge 
portion E1 is masked, and impurity ions are implanted 
therein to thereby form a source region 36 and a drain region 
37 at opposite sides of gate electrode 32a. As a result, the 
part of the active region 39 above mid portion M of gate 
electrode 32a serves as a channel region 35, and the part of 
active region 39 above edge portion E1 serves as an off-set 
region 38. 

[0040] Preferably, gate insulating layer 33 and insulating 
layer 34 may be formed by a chemical vapor deposition 
(CVD) of silicon oXide ?lm (SiO2) and a OVD of silicon 
nitride ?lm (Si3N4), respectively. Alternatively, silicon 
nitride may be laid doWn prior to silicon oxide. Further, the 
thickness of insulating layer 34 is formed so as to be much 
thicker than that of gate insulating ?lm 33. 

[0041] As described above, the process used to manufac 
ture the thin ?lm transistor shoWn in FIG. 2a differs from the 
one used to manufacture the transistor shoWn in FIG. 2b 
With respect to tWo steps. First, an insulating substrate is 
used instead of semiconductor substrate. Secondly, the step 
of forming insulating layer 31 in FIG. 3a is omitted. 

[0042] As shoWn in FIG. 3d, a planariZing insulating layer 
40 is formed on the entire surface of active region 39 and 
patterned to form a source contact hole 40a and a drain 
contact hole 40b on source region 36 and drain region 37, 
respectively. 
[0043] Finally, as shoWn in FIG. 36, a planariZing con 
ductive layer 41 is formed on contact holes 40a and 40b and 
insulating layer 40 for planariZation so as to completely ?ll 
contact holes 40a and 40b. Then, conductive layer 41 is 
patterned to form a source electrode 42 and a drain electrode 
43 on source contact hole 40a and drain contact hole 40b, 
respectively. 
[0044] Second Embodiment 

[0045] Hereinafter, a thin ?lm transistor according to a 
second embodiment and a related manufacturing method 
Will be described With reference to FIGS. 4 and 5. 

[0046] FIG. 4a is a cross-sectional vieW shoWing the 
structure of a TFT according to the second embodiment of 
the present invention, Wherein the TFT is formed on an 
insulating substrate. 

[0047] FIG. 4b is similar to FIG. 4a, eXcept that a 
semiconductor substrate is used instead of an insulating 
substrate. 

[0048] As shoWn in FIG. 4a, similarly to FIG. 2a, the 
TFT includes a gate electrode 51 formed on insulating 
substrate 50 having edge portions E1 and E2 and a mid 
portion M. An insulating ?lm 52 is formed on the surface of 
gate electrode 51 having a greater thickness over edge 
portion E1 than over mid portion M and edge portion E2. An 
active region 57 is formed on the surface of insulating ?lm 
52 and eXposed insulating substrate 50; the active region 
including an off-set region 56 corresponding to a channel 
region 53, a source region 54, a drain region 55 and edge 
portion E1 of gate electrode 51. 
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[0049] The TFT shoWn in FIG. 4a is similar to that shoWn 
in FIG. 2a, hoWever, portions E1 and E2 of the gate electrode 
of the TFT, in accordance With the second embodiment, have 
sloped surfaces slanted doWnWardly aWay from mid part M. 

[0050] Further, like FIG. 2a, a channel region 53 is 
formed on insulating ?lm 52 above mid portion M of gate 
electrode 51. Source region 54 is formed on the surface of 
insulating ?lm 52 above edge portion E2 of gate electrode 51 
and on the surface of insulating substrate 50 beyond the side 
of gate electrode 51. Also, drain region 55 is formed on the 
surface of insulating substrate 50 beyond the other side of 
gate electrode 51. 

[0051] In addition, as shoWn in FIG. 4a, the thin ?lm 
transistor according to the second embodiment further com 
prises an insulating ?lm 58 formed on active region 57 
having a source contact hole and a drain contact hole 
overlying source region 54 and drain region 55, respectively. 
Further, a source electrode 59 is formed in the source contact 
hole, and a drain electrode 60 is formed in the drain contact 
hole. 

[0052] FIG. 4b is similar to FIG. 4a, eXcept that a 
semiconductor substrate Sa such as a polysilicon is used 
instead of insulating substrate 50 in FIG. 2a. Accordingly, 
since semiconductor substrate 50a is used in FIG. 4b, an 
insulating layer 61 is provided betWeen gate electrode 51, 
source region 54 and drain region 55, and semiconductor 
substrate 50a for electrical isolation. 

[0053] A method of manufacturing the thin ?lm transistor 
according to the second embodiment Will noW be described 
With reference to FIGS. 5a to 56, Wherein the TFT is formed 
on a semiconductor substrate, preferably polysilicon. 

[0054] As described in the ?rst embodiment, the process 
for manufacturing the TFT on an insulating substrate is 
similar to that used to manufacture the TFT on a semicon 
ductor substrate eXcept the step of forming an insulating 
layer on the substrate is omitted. 

[0055] As shoWn in FIG. 5a, a substrate insulating layer 
71, a conductive polysilicon 72, and a ?rst insulating layer 
73 (preferably a CVD silicon nitride ?lm) are successively 
formed on the entire surface of a semiconductor substrate 
70. First insulating layer 73 is patterned using a mask for 
de?ning a gate, thereby forming a ?rst insulating layer 
pattern 73a. Next, using ?rst insulating layer pattern 73a and 
sideWall spacers 74a as an etch mask, conductive layer 72 is 
etched to form a conductive gate electrode pattern 72a. 

[0056] As shoWn in FIG. 5b, a second insulating layer 74 
(preferably a CVD silicon oXide ?lm) is formed on the 
eXposed surface of ?rst insulating layer pattern 73a and 
conductive layer 72, and etched by reactive ion etching 
(RIE), thereby forming sideWall spacers 74a on the side 
Walls of ?rst insulating layer pattern 73a. 

[0057] After removing sideWall spacers 74a, local oXida 
tion is carried out at edge portions of gate electrode 72a 
eXposed after removal of sideWall spacers 74a. As a result, 
insulating ?lms 75a and 75b, Which are thermal oXide ?lms, 
are formed on both edge portions E1 and E2. Gate electrode 
72a thus has a mesa structure. That is, each of edge parts E1 
and E2 of gate electrode 72a has a slope slanted doWnWardly 
aWay from portion M. A photoresist pattern PR5 is then 
provided on one of the edge portions of gate electrode 72 to 
selectively mask insulating ?lm 75a, as shoWn in FIG. 5c. 

[0058] As shoWn in FIG. 5d, insulating ?lm 75b disposed 
on the other edge part E2 of gate electrode 72a, Which is not 
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masked by photoresist pattern PR5, is removed, followed by 
removal of photoresist pattern PR5. Here, insulating ?lm 75a 
remaining on edge portion E1 of gate insulating layer 78 
underlies part of active region 77 (to be described beloW). 
Thereafter, a third insulating layer 75 (a gate insulating 
layer), a semiconductor layer (e.g., a polysilicon active 
region 77), and an impurity-doped insulating layer 78 are 
successively formed on insulating layer 71. Impurity-doped 
insulating layer 78 (preferably a boron silicate glass (BSG) 
or a boron phosphorous silicate glass (BPSG)) is etched to 
eXpose the surface of the mid portion M of gate electrode 7a 
facing part of active region 77 corresponding to the remain 
ing portion of insulating ?lm 75a. That is, parts of active 
region 77 used as channel and off-set regions are eXposed, 
While other parts Which Will be used as a source region and 
a drain region are in contact With the impurity doped 
insulating layer 78a. Insulating ?lm 75a is formed so as to 
be much thicker than that of third insulating layer 78 serving 
as the gate insulating layer 

[0059] The impurity doped insulating layer is then 
annealed to diffuse boron impurities from impurity doped 
insulating layer 78a into portions of active region 77 in 
contact With layer 78a to form source region 79 and drain 
region 80. Portions of active region 77 Where the boron 
impurities did not diffuse correspond to channel region 81 
and offset region 82 of the completed device. In particular, 
as shoWn in FIG. 5d, channel region 81 is disposed on mid 
portion M of gate electrode 72a, and offset region 82 
overlies remaining insulating ?lm 75a. 

[0060] Thereafter, as shoWn in FIG. 5, a fourth insulating 
layer 83 having a planariZed surface is formed on remaining 
impurity-doped insulating layer 75 and an eXposed part of 
active region 77. Remaining impurity-doped insulating layer 
78a and fourth insulating layer 83 are then patterned 
together, thereby forming a source contact hole and drain 
contact hole on source region 79 and drain region 80, 
respectively. 
[0061] Aconductive layer 84 is then formed on the contact 
holes and on fourth insulating layer 83 so as to completely 
?ll the source contact hole and drain contact hole. Conduc 
tive layer 84 is then patterned to thereby form a source 
electrode 85 and a drain electrode 86, Which are connected 
With source region 79 and drain region 80, respectively. 

[0062] Since the operation of the thin ?lm transistor of the 
present invention is the same as that of the conventional thin 
?lm transistor, further description of the operation is omit 
ted. 

[0063] As described above, the structure and manufactur 
ing process of the TFT’s in accordance With the ?rst and 
second embodiments of the present invention have the 
folloWing advantages. 
[0064] First, the potential of the off-set region is controlled 
by the gate electrode voltage. Thus, the on-current is 
enhanced in the “On” state. In the “Off” state, hoWever, the 
electric ?eld is diminished due to the thermal oXide ?lm 
disposed beloW the off-set region. Accordingly, the off 
current is decreased. As a result, the on/off current ratio is 
improved and performance of the TFT is enhanced. 

[0065] Secondly, the self-alignment method of the second 
embodiment de?ning the offset region uses a remaining 
portion of the insulating ?lm. Thus, channel leakage current 
and variation of threshold voltage can be reduced. 

[0066] Accordingly, the reliability of the thin ?lm transis 
tor is improved. 
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What is claimed is: 
1. A thin ?lm transistor comprising: 

a substrate; 

a gate electrode formed on said substrate having ?rst and 
second edge portions and a middle portion; 

an insulating ?lm overlying said ?rst edge, second edge 
and middle portions of said gate electrode, said insu 
lating ?lm having a ?rst part overlying said ?rst edge 
portion of said gate electrode and a second part over 
lying said middle and second edge portions of said gate 
electrode, a thickness of said ?rst part being greater 
than said second part; and 

an active region formed on a surface of said insulating 
?lm and said substrate, said active region including an 
off-set region, a channel region, a source region, and a 
drain region, said offset region overlying said ?rst edge 
portion of said gate electrode. 

2. A thin ?lm transistor as claimed in claim 1, Wherein 
said channel region is formed on a part of said surface of said 
insulating ?lm above said mid portion of said gate electrode; 

said source region is formed on a part of said surface of 
said insulating ?lm above said second edge portion of 
said gate electrode and on the surface of said substrate 
adjacent said second edge portion of said gate elec 
trode; and 

said drain region is formed on a part of said surface of said 
substrate adjacent to ?rst edge portion of said gate 
electrode. 

3. A thin ?lm transistor as claimed in claim 1, Wherein 
said substrate includes material selected from the group of 
semiconductors and insulator material. 

4. A thin ?lm transistor as claimed in claim 1, further 
comprising an insulating layer formed betWeen said sub 
strate and said gate electrode, said source region and said 
drain region. 

5. A thin ?lm transistor as claimed in claim 1, further 
comprising an insulating ?lm formed on said active region 
and having a source contact hole and a drain contact hole 
aligned With said source and drain regions, respectively; 

a source electrode formed in said source contact hole; and 

a drain electrode formed in said drain contact hole. 
6. A thin ?lm transistor as claimed in claim 1, Wherein 

each of said ?rst and second edge portions of said gate 
electrode has a sloped surface slanted aWay from said mid tie 
portion. 

7. A method of manufacturing a thin ?lm transistor, 
comprising the steps of: 

forming a conductive layer on a substrate; 

patterning said conductive layer to thereby form a gate 
electrode having ?rst and second edge portions and a 
middle portion therebetWeen; 

forming a gate insulating layer on a surface of said gate 
electrode and said substrate; 

forming an insulating layer on said gate insulating layer; 

patterning said insulating layer to remove only a portion 
thereof disposed on said ?rst edge portion of said gate 
electrode; 
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forming a semiconductor layer as an active region on a 
remaining portion of said insulating layer and an entire 
surface of said gate insulating layer, and 

implanting impurity ions into selected portions of said 
semiconductor layer exposed by a mask overlying said 
middle portion and said ?rst edge portion of said gate 
electrode, to thereby form a source region and a drain 
region at opposite sides of said gate electrode. 

8. A method of manufacturing a thin ?lm transistor as 
claimed in claim 7, Wherein said substrate is either insulating 
or semiconducting material. 

9. A method of manufacturing a thin ?lm transistor as 
claimed in claim 7, further comprising the step of forming 
another insulating layer betWeen said gate electrode and the 
surface of said substrate. 

10. A method of manufacturing a thin ?lm transistor as 
recited in claim 7, Wherein a thickness of said insulating 
layer is greater than a thickness of said gate insulating layer. 

11. A method of manufacturing a thin ?lm transistor as 
claimed in claim 7, further comprising the steps of; 

forming a planariZing insulating layer on a surface of said 
active region; 

patterning said planariZing layer to thereby form a source 
contact hole and a drain contact hole in alignment With 
said source and drain regions, respectively; 

forming a conductive layer in said contact holes and on 
said planariZing insulating layer, and 

patterning said conductive layer to thereby form a source 
electrode and a drain electrode. 

12. A method of manufacturing a thin ?lm transistor, 
comprising the steps of: 

successively forming a conductive layer and a ?rst insu 
lating layer on a surface substrate; 

patterning said ?rst insulating layer to thereby form a ?rst 
insulating layer pattern having a predetermined Width; 

forming a second insulating layer on the surface of said 
conductive layer and said patterned ?rst insulating 
layer; etching said second insulating layer to thereby 
form sideWall spacers on opposing sideWalls of said 
?rst insulating layer pattern 

etching said conductive layer using said patterned ?rst 
insulating layer and said sideWall spacers as an etch 
mask to thereby form a conductor pattern serving as a 
gate electrode; 

removing said sideWall spacers and groWing third and 
fourth insulating ?lms on respective portions of said 
gate electrode; 

removing said third insulating ?lm overlying a ?rst side 
portion of said gate electrode; 

forming a ?fth insulating layer on a surface of said gate 
electrode and a remaining portion of said fourth insu 
lating ?lm; 

forming an active region on the surface of said substrate 
and said ?fth insulating layer; 

forming an impurity-doped layer on said active region; 
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etching back said impurity-doped layer until a surface of 
said fourth insulating ?lm and said active region dis 
posed betWeen said ?rst and second side portions of 
said gate electrode are eXposed; and 

diffusing said impurity from said impurity-doped layer 
into said active region, to thereby form a source and a 
drain. 

13. A method of manufacturing a thin ?lm transistor in 
accordance With claim 12, Wherein said diffusion step 
includes an annealing step. 

14. A method of manufacturing a thin ?lm transistor as 
recited in claim 12, Wherein said substrate includes either a 
semiconductor substrate or an insulator. 

15. A method of manufacturing a thin ?lm transistor as 
recited in claim 12, further comprising the step of forming 
a siXth insulating layer betWeen said substrate and said 
conductive layer. 

16. A method of manufacturing a thin ?lm transistor as 
recited in claim 12, further comprising the steps of: 

forming a siXth insulating layer having a planariZed 
surface on an eXposed surface of said active region and 
an upper side surface of said impurity-doped layer, 

patterning said siXth insulating layer and said impurity 
doped layer to thereby form a source contact hole and 
a drain contact hole aligned With said source and drain, 
respectively; and 

?lling said contact holes With a conductor to thereby form 
a source electrode and a drain electrode. 

17. A method of manufacturing a thin ?lm transistor in 
accordance With claim 12, Wherein said conductive layer is 
a polysilicon, and said steps of forming said ?rst and second 
insulating ?lms include local oxidation of silicon (LOCOS). 

18. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said etching step includes a 
reactive ion etching (RIE). 

19. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said impurity-doped insulating 
layer is selected from the group of boron silicate glass (BSG) 
and boron phosphorous silicate glass (BPSG). 

20. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said step of forming said 
second insulating ?lm includes Me step of groWing said 
second insulating ?lm higher than a surface of said conduc 
tor pattern. 

21. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said gate electrode has a mesa 
shape after forming said ?rst and second insulating ?lms. 

22. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said step of forming said third 
insulating layer includes thermal oXidation. 

23. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said ?rst insulating layer 
includes silicon nitride ?lm, and said second and ?fth 
insulating layers include SiO2. 

24. A method of manufacturing a thin ?lm transistor as 
claimed in claim 12, Wherein said active region disposed on 
said fourth insulating ?lm is used as an off-set region. 


