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blocking film disposed on the substrate , a buffer layer 
covering the light blocking film , and a channel region 
disposed on the buffer layer . A source region and a drain 
region are disposed in the same layer as the channel region . 
A gate insulating layer is disposed on the channel region , 
and a gate electrode overlaps the channel region , with the 
gate insulating layer interposed between the gate electrode 
and the channel region . A passivation layer is disposed on 
the gate electrode , the source region , the drain region , and 
the buffer layer . A source electrode and a drain electrode are 
disposed on the passivation layer , wherein the channel 
region , the source region , and the drain region comprise an 
oxide semiconductor , and wherein a carrier concentration of 
the source region and the drain region is larger than in the 
channel region . 
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THIN FILM TRANSISTOR ARRAY PANEL The above information disclosed in this Background 
section is only for enhancement of understanding of the 
background of the invention and therefore it may contain Matter enclosed in heavy brackets [ ] appears in the information that does not form the prior art that is already original patent but forms no part of this reissue specifica- 5 known in this country to a person of ordinary skill in the art . 

tion ; matter printed in italics indicates the additions 
made by reissue ; a claim printed with strikethrough SUMMARY OF THE INVENTION 
indicates that the claim was canceled , disclaimed , or held 
invalid by a prior post - patent action or proceeding . The present invention relates to improving a characteristic 

10 of a thin film transistor including an oxide semiconductor . 
CROSS - REFERENCE TO RELATED Also , the present invention relates to reducing a kickback 

APPLICATION voltage caused by a parasitic capacitance in a thin film 
transistor array panel including a thin film transistor and a 

This Continuation Reissue application is a continuation of signal delay . 
U.S. Pat . No. 14 / 809,830 , filed on Jul . 27 , 2015 , issued as Exemplary embodiments of the present invention provide 
U.S. Pat . No. 9,455,333 , which is a Continuation of prior a thin film transistor . The thin film transistor includes a gate 
U.S. patent application Ser . No. 13 / 683,468 , filed on Nov. electrode . The transistor also includes a gate insulating layer 
21 , 2012 , issued as U.S. Pat . No. 9,093,540 , which claims positioned on or under the gate electrode . The transistor 
priority from and the benefit of Korean Patent Application includes a channel region overlapping the gate electrode , the 
No. 10-2012-0059605 , filed on Jun . 4 , 2012 , which are 20 gate insulating layer interposed between the channel region 

and the gate electrode . The transistor includes a source hereby incorporated by reference for all purposes as if fully region and a drain region , facing each other with respect to set forth herein . the channel region , disposed in the same layer as the channel 
region , and connected to the channel region , wherein the BACKGROUND OF THE INVENTION 25 channel region , the source region , and the drain region 
comprise an oxide semiconductor , and wherein a carrier 1. Field of the Invention concentration of the source region and the drain region is The present invention relates to a thin film transistor , a larger than a carrier concentration of the channel region . 

thin film transistor array panel , and a manufacturing method Exemplary embodiments of the present invention provide 
thereof . 30 a method of manufacturing a thin film transistor array panel . 

2. Description of the Related Art The method includes forming a gate electrode on an insu 
A thin film transistor ( TFT ) has been used in various lation substrate . The method also includes depositing a gate 

electronic devices such a flat par display . For example , insulating layer on the gate electrode . The method includes 
a thin film transistor has been used as a switching element forming a semiconductor pattern on the gate insulating layer . 
or a driving element for a flat panel display such as a liquid 35 The method includes forming an etch stopper intersecting 
crystal display ( LCD ) , an organic light emitting , diode and overlapping the semiconductor pattern on the semicon 
( OLED display , and an electrophoretic display . ductor pattern . The method includes treating an exposed 

Typically , a thin film transistor includes a gate electrode portion of the semiconductor pattern , thereby forming a 
connected to a gate line transmitting a scanning signal , a source region and a drain region in the exposed portion of 
source electrode connected to a data line transmitting a 40 the semiconductor pattern , wherein a carrier concentration 
signal applied to a pixel electrode , a drain electrode facing of the source region and the drain region is larger than a 
the source electrode , and a semiconductor electrically con carrier concentration of the channel region , the channel 
nected to the source electrode and the drain electrode . region being a portion of the semiconductor pattern covered 

For higher TFT performance , fabricating transistor from by the etch stopper . 
thin film of a semiconductor is an important factor in 45 Exemplary embodiments of the present invention provide 
determining characteristics of the thin film transistor . The a method of manufacturing a thin film transistor array panel . 
semiconductor typically includes silicon ( Si ) . The silicon The method includes forming a semiconductor pattern com 
can be divided into amorphous silicon and polysilicon prising an oxide semiconductor on an insulation substrate . 
according to a crystallization type , wherein the amorphous The method includes depositing an insulating material on 
silicon has a simple manufacturing process , but has low 50 the semiconductor pattern to form an insulating material 
charge mobility such that there is a limit in manufacturing a layer . The method also includes forming a gate electrode on 
high performance thin film transistor using the amorphous the insulating material layer . The method includes patterning 
silicon , while the polysilicon has high charge mobility , but the insulating material layer by using the gate electrode as an 
additional , complicated processes of crystallizing the poly etching mask to form a gate insulating layer and to expose 
silicon may be required , thereby increasing the manufactur- 55 a portion of the semiconductor pattern . The method includes 
ing time and cost . treating the exposed semiconductor pattern to form a chan 

To compensate weakness and benefit for the amorphous nel region covered by the gate electrode , and to form a 
silicon and the polysilicon , various approaches have been source region and a drain region facing each other with 
tried for making a thin film transistor using an oxide respect to the channel region , wherein a carrier concentra 
semiconductor having higher electron mobility than the 60 tion of the source region and the drain region is larger than 
amorphous silicon , a high on / off ratio , and high uniformity , a carrier concentration of the channel region . 
but a lower cost than the polysilicon . According to exemplary embodiments of the present 

However , if parasitic capacitance is generated between invention , parasitic capacitance between the gate electrode 
the gate electrode and the source electrode or the drain of the thin film transistor and the source region or the drain 
electrode of the thin film transistor , a characteristic of the 65 region of the semiconductor layer may be decreased and the 
thin film transistor as the switching element may be dete characteristic of the thin film transistor may be improved . 
riorated despite the above various approaches . Also , in the thin film transistor array panel including the thin 
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film transistor , a kickback voltage may be reduced and a FIGS . 29 and 30 are flowcharts of processes for manu 
signal delay and a distortion may be reduced . facturing a thin film transistor array panel according to 

It is to be understood that both the foregoing general exemplary embodiments of the present invention . 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 5 DETAILED DESCRIPTION OF THE 
explanation of the invention as claimed . EMBODIMENTS 

15 

35 

BRIEF DESCRIPTION OF THE DRAWINGS The present invention will be described more fully here 
inafter with reference to the accompanying drawings , in 

FIG . 1 is a cross - sectional view of a thin film transistor 10 which exemplary embodiments of the invention are shown . 
array panel according to exemplary embodiments of the As those skilled in the art would realize , the described 

embodiments may be modified in various different ways , all present invention , 
FIG . 2A is a cross - sectional view of a thin film transistor without departing from the spirit or scope of the present 

invention . array panel according to exemplary embodiments of the In the drawings , the thickness of layers , films , panels , and present invention , regionsmay be exaggerated for clarity . Like reference FIG . 2B is a top plan view of the thin film transistor array numerals designate like elements throughout the specifica panel shown in FIG . 2A , tion . It will be understood that when an element such as a 
FIG . 3A is a cross - sectional view of a thin film transistor layer , film , region , or substrate is referred to as being “ on ” 

array panel according to exemplary embodiments of the 20 another element , it can be directly on the other element or 
present invention , intervening elements may also be present . In contrast , when 

FIG . 3B is a top plan view of the thin film transistor array an element is referred to as being “ directly on ” another 
panel shown in FIG . 3A , element , there are no intervening elements present . 

FIG . 4A is a cross - sectional view of a thin film transistor It will be understood that when an element or layer is 
array panel according to exemplary embodiments of the 25 referred to as being “ on ” or “ connected to ” another element 
present invention , or layer , it can be directly on or directly connected to the 

FIG . 4B is a top plan view of the thin film transistor array other element or layer , or intervening elements or layers may 
panel shown in FIG . 4A , be present . In contrast , when an element or layer is referred 

FIG . 5 is a cross - sectional view sequentially showing a to as being directly on ” or “ directly connected to ” another 
manufacturing method of a thin film transistor array panel 30 element or layer , there are no intervening elements or layers 
according to exemplary embodiments of the present inven present . It will be understood that for the purposes of this 
tion , disclosure , " at least one of X , Y , and Z " can be construed as 
FIG . 6 is a cross - sectional view of a thin film transistor X only , Y only , Z only , or any combination of two or more 

array panel according to exemplary embodiments of the items X , Y , and Z ( e.g. , XYZ , XYY , YZ , ZZ ) . 
present invention , FIG . 1 is a cross - sectional view of a thin film transistor 

FIG . 7 is a top plan view of the thin film transistor array array panel according to exemplary embodiments of the 
panel shown in FIG . 6 , present invention . 

FIG . 8 is a cross - sectional view sequentially showing a A gate line 121 including a gate electrode 124 may be 
manufacturing method of a thin film transistor array panel positioned on a substrate 110 including an insulating mate 
according to exemplary embodiments of the present inven- 40 rial such as plastic or glass . The gate line 121 ( FIG . 2B ) can 
tion , transmit a gate signal including a gate - on voltage Von and a 
FIG . 9 is a cross - sectional view of a thin film transistor gate - off voltage Voff . 

array panel according to exemplary embodiments of the The gate line 121 may be made of a material such as an 
present invention , aluminum - based metal of aluminum ( Al ) or aluminum 

FIG . 10 is a top plan view of the thin film transistor array 45 alloys , a silver - based metal of silver ( Ag ) or silver alloys , a 
panel shown in FIG . 9 , copper - based metal of copper ( Cu ) or copper alloys , a 

FIG . 11 is a cross - sectional view sequentially showing a molybdenum - based metal of molybdenum ( Mo ) or molyb 
manufacturing method of the thin film transistor array panel denum alloys , chromium ( Cr ) , tantalum ( Ta ) , and titanium 
shown in FIG . 9 and FIG . 10 according to an exemplary ( Ti ) . In an example , the gate line 121 may be made of a 
embodiment of the present invention , 50 multilayered structure including at least two conductive 
FIG . 12 is a cross - sectional view of a thin film transistor layers having different physical properties . 

array panel according to exemplary embodiments of the A gate insulating layer 140 may be formed on the gate line 
present invention , 121. The gate insulating layer 140 may include an insulating 

FIG . 13 is a cross - sectional view ( a ) and a top plane view material such as silicon oxide ( SiOx ) , silicon nitride ( SiN_ ) , 
( b ) of a thin film transistor array panel according to exem- 55 or silicon oxynitride ( SION ) . The gate insulating layer 140 
plary embodiments of the present invention , may be formed through a sputtering method . 
FIG . 14 to FIG . 19 are cross - sectional views showing an A semiconductor layer including a channel region 154 , a 

exemplary manufacturing process of the thin film transistor source region 153 , and a drain region 155 may be formed on 
array panel shown in FIG . 13 according to exemplary the gate insulating layer 140 . 
embodiments of the present invention , The channel region 154 overlaps the gate electrode 124 . 
FIG . 20 is a cross - sectional view of a thin film transistor A boundary between the channel region 154 and the source 

array panel according to exemplary embodiments of the region 153 or the drain region 155 may be substantially 
present invention , and aligned with an edge boundary of the gate electrode 124 , or 

FIG . 21 to FIG . 28 are cross - sectional views sequentially may be positioned inside or outside the edge boundary of the 
showing an exemplary manufacturing process of the thin 65 gate electrode 124. For example , the characteristic of the 
film transistor array panel shown in FIG . 20 according to edge boundary of the channel region 154 being substantially 
exemplary embodiments of the present invention . aligned with the edge boundary of the gate electrode 124 

60 
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may improve a characteristic of the thin film transistor and According to exemplary embodiments , the source region 
preventing signal delay in the thin film transistor array panel . 153 and the drain region 155 may function as a source 

The channel region 154 may include an oxide semicon electrode and a drain electrode having conductivity . 
ductor . The oxide semiconductor as a metal oxide semicon An etch stopper ( referred to as an etching preventing 
ductor may be formed of an oxide of a metal such as zinc 5 layer ) 164 may be formed on the channel region 154. Right 
( Zn ) , indium ( In ) , gallium ( Ga ) , tin ( Sn ) , and titanium ( Ti ) , and left edge boundaries of the etch stopper 164 may be 
or the metal such as zinc ( Zn ) , indium ( In ) , gallium ( Ga ) , tin substantially aligned with the right and left edge boundaries 
( Sn ) , titanium ( Ti ) , and the oxide combination thereof . For of the channel region 154. Accordingly , the etch stopper 164 
example , the oxide semiconductor material may include at may not substantially overlap the source region 153 or the 
least one of zinc oxide ( ZnO ) , zinc - tin oxide ( ZTO ) , zinc 10 drain region 155 . 
indium oxide ( ZIO ) , indium oxide ( InO ) , titanium oxide The etch stopper 164 may cover the channels of the 

semiconductor 154 such that damage to the channel of the ( TiO ) , indium - gallium - zinc oxide ( IGZO ) , and indium - zinc thin film transistor by the etchant may be prevented in tin oxide ( IZTO ) . following processes . For example , the etch stopper 164 can The source region 153 and the drain region 155 are 15 prevent an impurity such as hydrogen ( H ) from being positioned on both sides with respect to the channel region diffused into the semiconductor 154 from an insulating layer 
154 and are separated from each other . By way of configu of a passivation layer 180 positioned on the semiconductor 
ration , the source region 153 and the drain region 155 may 154 or the outside , thereby preventing a change of the 
overlap the gate electrode 124. Alternatively , for example , characteristics of the semiconductor 154 . 
the source region 153 and the drain region 155 may not 20 In some examples , the thickness of the etch stopper 164 
overlap the gate electrode 124 may be equal to or less than about 3000 Å , and the etch 

The source region 153 and the drain region 155 are stopper 164 may be formed of the inorganic layer including 
phy cally and electrically connected to the channel region at least one material of SiOx , SiNx , SiOCx , and SiONX , or the 
154 . organic layer including the organic material or a polymer 

In some examples , the source region 153 and the drain 25 organic material . 
region 155 include the oxide semiconductor forming the When the source region 153 and the drain region 155 
channel region 154 , however a carrier concentration of the perform the function of the source electrode and the drain 
source region 153 and the drain region 155 may be different electrode , the gate electrode 124 and the source region 153 
from the carrier concentration of the channel region 154. For and drain region 155 of the semiconductor layer form a thin 
example , when the carrier concentration of the channel 30 film transistor ( TFT ) along with the channel region 154 , and 
region 154 is less than 1018 units / cm , the carrier concen a channel of the thin film transistor may be formed in the 

channel region 154 . tration of the source region 153 and the drain region 155 is A channel length L of the thin film transistor may be equal to or more than 1018 units / cmº . As an exemplary defined by a distance between the source region 153 and the embodiment , a gradient of the carrier concentration may be 35 drain region 155 , that is , a horizontal direction width of the formed in the boundary between the source region 153 or the channel region 154. Also , a channel width ( not shown ) of the drain region 155 and the channel region 154 . thin film transistor may be defined by a length of the According to exemplary embodiments of the present boundary between the source region 153 or the drain region 
invention , the source region 153 and the drain region 155 155 and the channel region 154. According to exemplary 
may include the oxide semiconductor forming the channel 40 embodiments of the present invention , the channel length L 
region 154 and a reduced oxide semiconductor . For of the thin film transistor depends on the horizontal direction 
example , the source region 153 and the drain region 155 width of the etch stopper 164 , and when forming the etch 
may include the oxide semiconductor and at least one of stopper 164 by a photolithography process , the channel 
fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) . In this example , length L may be reduced to an exposure limit of a light 
a concentration of at least one of fluorine ( F ) , hydrogen ( H ) , 45 exposer . For example , when the exposure limit of the light 
and sulfur ( S ) included in the source region 153 and the exposer is about 3 um , the channel length ( L ) of the thin film 
drain region 155 may be equal to or more than 1015 transistor may be reduced to about 3 um such that mobility 
units / cm ° . The gradient of at least one concentration of of the thin film transistor may be increased , thereby improv 
fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) may be formed in ing the characteristic of the thin film transistor . 
the boundary between the source region 153 or the drain 50 Also , according to exemplary embodiments of the present 
region 155 and the channel region 154 . invention , the channel length L of the thin film transistor is 

The source region 153 and the drain region 155 may be the about same as the horizontal direction width of the etch 
formed by reducing the oxide semiconductor forming the stopper 164 such that the channel length L of the thin film 
channel region 154 by a plasma treatment . For example , the transistor may be controlled by controlling the horizontal 
oxide semiconductor may be doped with at least one of 55 direction width of the etch stopper 164. Accordingly , the 
fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) by using a gas position of the boundary between the channel region 154 
including at least one of fluorine ( F ) , hydrogen ( H ) , and and the source region 153 or the drain region 155 for the 
sulfur ( S ) in a chamber , thereby forming the source region edge boundary of the gate electrode 124 may be determined . 
153 and the drain region 155 according to exemplary It is contemplated that the boundary between the channel 
embodiments of the present invention . 60 region 154 and the source region 153 or the drain region 155 

The oxide semiconductor may be an n - type semiconduc substantially aligned with or is positioned outside the edge 
tor such that the source region 153 and the drain region 155 boundary of the gate electrode 124 , the source region 153 
doped with at least one gas among fluorine ( F ) , hydrogen and the drain region 155 do not substantially overlap the gate 
( H ) , and sulfur ( S ) become n + layers . In this example , the electrode 124 such that the parasitic capacitance between the 
source region 153 and the drain region 155 function as 65 gate electrode 124 and the source region 153 or the drain 
ohmic contacts between the electrode and the semiconductor region 155 may be remarkably reduced . Accordingly , in the 
layer . thin film transistor array panel , the kickback voltage by the 
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parasitic capacitance between the gate electrode 124 and the in an organic light emitting device , an emission layer ( not 
source region 153 or the drain region 155 , and the signal shown ) is positioned between the pixel electrode 191 and the 
delay or a distortion , may be reduced . Accordingly , power opposed electrode ( not shown ) thereby forming a light 
consumption may be reduced , the thickness of a signal emitting diode ( LED ) . 
transmitting wiring ( not shown ) such as the data line may be 5 In some exemplary embodiments of the present invention , 
further reduced , and freedom for wiring material selection it is not necessary for the data line 171 or the pixel electrode 
may be increased . 191 to directly contact the channel region 154 of the thin 

The passivation layer 180 is positioned on the source film transistor . Accordingly , a distance may be somehow 
region 153 , the drain region 155 , and the etch stopper 164 . provided between the data line 171 and the pixel electrode 
The passivation layer 180 may be made of an insulating 10 191 , and the channel region 154 , such that a metal compo 
material such as silicon oxide ( SiOx ) , silicon nitride ( SiNx ) , nent of the data line 171 may be prevented from being 
silicon nitroxide ( SION ) , and fluorine - doped silicon oxide diffused into the channel region 154 , particularly when the 
( SiOF ) . data line 171 includes a metal such as copper ( Cu ) . Accord 
FIG . 2A is a cross - sectional view of a thin film transistor ingly , the characteristic deterioration of the thin film tran 

array panel according to exemplary embodiments of the 15 sistor may be prevented . 
present invention , FIG . 2B is a top plan view of the thin film FIG . 4A is a cross - sectional view of a thin film transistor 
transistor array panel shown in FIG . 2A , FIG . 3A is a array panel according to exemplary embodiments of the 
cross - sectional view of a thin film transistor array panel present invention , and FIG . 4B is a top plan view of the thin 
according to exemplary embodiments of the present inven film transistor array panel shown in FIG . 4A . 
tion , and FIG . 3B is a top plan view of the thin film transistor 20 The exemplary embodiments shown in FIG . 4A and FIG . 
array panel shown in FIG . 3A . 4B may be the same as most of the exemplary embodiment 

The exemplary embodiments shown in FIG . 2A and FIG . of FIG . 1 , however a source electrode 173 on the source 
2B may be the same as most of the exemplary embodiment region 153 , a drain electrode 175 on the drain region 155 , 
shown in FIG . 1 , however it may further include a data line and a pixel electrode 191 electrically connected to the drain 
171 connected to the source region 153 and a pixel electrode 25 electrode 175 may be further included . In this example , the 
191 connected to the drain region 155 . source electrode 173 directly contacts the source region 153 
The data line 171 may transmit a data signal and cross the to be electrically connected thereto , and the drain electrode 

gate line 121 while being insulated from the gate line 121 . 175 directly contacts the drain region 155 to be electrically 
The data line 171 is electrically connected to the source connected thereto . 
region 153 . If the oxide semiconductor region is reduced by a method 

Referring to FIG . 2A and FIG . 2B , for example , the data such as plasma treatment to form the source region 153 and 
line 171 directly contacts the source region 153 to be the drain region 155 , the source region 153 and the drain 
electrically connected thereto . region 155 doped with at least one gas of fluorine ( F ) , 

In this example , the data line 171 may be positioned under hydrogen ( H ) , and sulfur ( S ) become the n + layer such that 
the passivation layer 180. Also , the data line 171 may 35 they may function as the ohmic contact between the source 
include a protrusion ( not shown ) protruded toward the electrode 173 and the drain electrode 175 , and the channel 
source region 153 , and the protrusion may contact the source layer 154 . 
region 153 . In FIG . 4A , for example , the source electrode 173 and the 

Referring to FIG . 3A and FIG . 3B , the data line 171 may drain electrode 175 may be thicker than the source region 
be electrically connected to the source region 153 through a 40 153 and the drain region 155. In another exemplary embodi 
bridge 88. In this example , the data line 171 may be disposed ment , the source electrode 173 and the drain electrode 175 
under the passivation layer 180 , and the passivation layer may have the thickness that is equal to or thinner than that 
180 may include a contact hole 187 exposing the data line of the source region 153 and the drain region 155 . 
171 and a contact hole 188 exposing the source region 153 . The source electrode 173 transmits the data signal and is 
The bridge 88 may electrically connect the data line 171 and 45 connected to the data line 171. For example , the source 
the source region 153 through the contact holes 187 and 188 . electrode 173 may be a portion protruded from a portion of 
The data line 171 may be disposed between the gate insu the data line 171 , as exemplarily shown in FIG . 4B . As 
lating layer 140 and the passivation layer 180 , and may be another example , the source electrode 173 may be separately 
disposed on the passivation layer 180. When the data line formed from the data line 171 and may be connected to the 
171 is disposed under the passivation layer 180 , the bridge 50 data line 171 , similar to arrangement of FIGS . 3A and 3B 
88 may be formed in the same layer and with the same The pixel electrode 191 may be positioned on the passi 
material as the pixel electrode 191 . vation layer 180 and may be formed of the transparent 

The pixel electrode 191 is positioned on the passivation conductive material such as ITO and IZO . The pixel elec 
layer 180 and may be made of a transparent conductive trode 191 is electrically connected to the drain electrode 175 
material such as ITO and IZO . The pixel electrode 191 may 55 through the contact hole 185 of the passivation layer 180 . 
be electrically connected to the drain region 155 through the The pixel electrode 191 receives the data voltage from the 
contact hole 185 of the passivation layer 180. The pixel drain electrode 175 thereby controlling the display of an 
electrode 191 receives the data voltage from the drain region image . 
155 , thereby displaying images . The source electrode 173 and the drain electrode 175 may 
When the thin film transistor array panel according to 60 be made of a material such as an aluminum - based metal of 

exemplary embodiments of the present invention is included aluminum ( Al ) or aluminum alloys , a silver - based metal of 
in the liquid crystal display , the pixel electrode 191 forms an silver ( Ag ) or silver alloys , a copper - based metal of copper 
electric field to a liquid crystal layer ( not shown ) along with ( Cu ) or copper alloys , a molybdenum - based metal of molyb 
an opposed electrode ( not shown ) to control an arrangement denum ( Mo ) or molybdenum alloys , chromium ( Cr ) , tanta 
direction of liquid crystal molecules , thereby displaying the 65 lum ( Ta ) , and titanium ( Ti ) . For example , as the molybde 
image . When the thin film transistor array panel according to num alloy , there are Mo — Nb and Mo — Ti . The source 
exemplary embodiments of the present invention is included electrode 173 and the drain electrode 175 may be made of 
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a transparent conductive material such as ITO , IZO , and 164 becomes the channel region 154. Accordingly , the gate 
AZO . The source electrode 173 and the drain electrode 175 electrode 124 , the source region 153 , and the drain region 
may be made of a multilayered structure including at least 155 form the thin film transistor along with the channel 
two conductive layers ( not shown ) . For example , the source region 154 . 
electrode 173 and the drain electrode 175 may have a As methods for treating the exposed semiconductor pat 
multilayered structure of Mo / Al / Mo , Mo / Al , Mo / Cu , CuMn / tern 150 , for example , there are a heat treatment in a Cu , or Ti / Cu . reduction atmosphere in a chamber , and a plasma treatment In the present exemplary embodiments , it is not necessary using a gas plasma such as such as hydrogen ( H2 ) , helium for the source electrode 173 and the drain electrode 175 to ( He ) , phosphine ( PH3 ) , ammonia ( NH3 ) , silane ( SiH ) , contact the channel region 154. Accordingly , a distance may 10 methane ( CH4 ) , acetylene ( C2H2 ) , diborane ( B2H . ) , carbon be somehow provided between the source electrode 173 and 
the drain electrode 175 , and the channel region 154 , such dioxide ( CO2 ) , germane ( GeH_ ) , hydrogen selenide ( H2Se ) , 
that a metal component of the source electrode 173 and the hydrogen sulfide ( H2S ) , argon ( Ar ) , nitrogen ( N2 ) , nitrogen 
drain electrode 175 may be prevented from being diffused oxide ( N2O ) , and fluoroform ( CHF3 ) . 
into the channel region 154 , particularly when the source 15 Particularly , according to exemplary embodiments of the 
electrode 173 and the drain electrode 175 include the metal present invention , the method of doping or reducing the 
such as copper ( Cu ) . Accordingly , the characteristic dete exposed semiconductor pattern 150 with at least one of 
rioration of the thin film transistor may be prevented . fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) by using the gas 
FIG . 5 is a cross - sectional view sequentially showing a including at least one of tetrafluoromethane ( CF4 ) , nitrogen 

manufacturing method of a thin film transistor array panel 20 trifluoride ( NF3 ) , sulfur hexafluoride ( SF6 ) , and methane 
according to exemplary embodiments of the present inven ( CHA ) is used . Accordingly , as described above , the source 
tion . region 153 and the drain region 155 including at least one of 

In the present exemplary embodiments , the thin film fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) may be formed 
transistor array panel shown in FIG . 4A and FIG . 4B is along with the oxide semiconductor of the channel region 
described as an example , however it is not limited thereto , 25 154. In this example , at least one concentration of fluorine 
and the manufacturing method according an exemplary ( F ) , hydrogen ( H ) , and sulfur ( S ) doped to the source region 
embodiments of the present invention may be equally 153 and the drain region 155 may be equal to or more than 
applied to different various exemplary embodiments . about 1015 units / cm ?. 

Referring to FIG . 5 ( a ) , a conductive material such as a Referring to FIG . 5 ( d ) , a source electrode 173 and a drain 
metallic material is deposited and patterned on an insulation 30 electrode 175 may be further formed on the source region 
substrate 110 made of glass or plastic to form a gate 153 and the drain region 155 . 
electrode 124 . Referring to FIG . 5 ( e ) , an insulating material is coated on 
A gate insulating layer 140 including the insulating mate the source electrode 173 and the drain electrode 175 , the 

rial such as silicon oxide ( SiO2 ) , silicon nitride ( SiNx ) , or source region 153 and the drain region 155 , and the etch 
silicon nitroxide ( SION ) is deposited on the gate electrode 35 stopper 164 to form a passivation layer 180. The passivation 
124 . layer 180 is patterned to form a contact hole 185 exposing 
The semiconductor layer ( not shown ) made of the oxide the drain electrode 175 . 

semiconductor material such as zinc oxide ( ZnO ) , zinc - tin As shown in FIG . 2A , FIG . 2B , FIG . 3A , FIG . 3B , FIG . 
oxide ( ZTO ) , zinc - indium oxide ( ZIO ) , indium oxide ( InO ) , 4A , and FIG . 4B , a pixel electrode 191 electrically con 
titanium oxide ( TiO ) , indium - gallium - zinc oxide ( IGZO ) , 40 nected to the drain electrode 175 or the drain region 155 may 
and indium - zinc - tin oxide ( IZTO ) is coated on the gate be formed on the passivation layer 180 . 
insulating layer 140 , and then a photosensitive film such as In the thin film transistor manufactured by the manufac 
photoresist is coated and exposed to form a photosensitive turing method according to exemplary embodiments of the 
film pattern 51 . present invention , the width of the etch stopper 164 is 

The semiconductor material layer is etched by using the 45 controlled in the exposure limitation such that the source 
photosensitive film pattern 51 as a mask to form a semicon region 153 and the drain region 155 of the semiconductor 
ductor pattern 150 . layer may be formed to not substantially overlap the gate 

Referring to FIG . 5 ( b ) , the photosensitive film pattern 51 electrode 124 , thereby reducing the parasitic capacitance 
is removed and an etch stopper 164 is formed on the between the gate electrode 124 and the source region 153 or 
semiconductor pattern 150. The etch stopper 164 overlaps 50 the drain region 155 and improving an on / off characteristic 
the gate electrode 124 and intersects the center portion of the as the switching element of the thin film transistor . Also , the 
semiconductor pattern 150 to overlap it , and portions of the power consumption of the thin film transistor may be 
semiconductor pattern 150 that are not covered by the etch reduced , the thickness of the signal transmitting wiring may 
stopper 164 are positioned to be separated from each other be reduced , and the freedom of the wiring material selection 
with the etch stopper 164 interposed therebetween . The etch 55 may be increased . 
stopper 164 may be formed by depositing the inorganic layer Also , the channel length L of the thin film transistor may 
including at least one material of SiOx , SiNx , SiOCx , and be reduced to the exposure limitation of the light exposer 
SION ,, or the organic layer including the organic material or such that the mobility may be increased , thereby improving 
a polymer organic material by a chemical vapor deposition the characteristic of the thin film transistor . 
( CVD ) or a sputtering method and patterning through a 60 The same constituent elements as in the exemplary 
photo - process . In this example , the dry etch method may be embodiments described above use the same reference 
used , and an etching gas having an etch rate that does not numerals and the same description may be omitted to avoid 
etch the semiconductor pattern 150 may be used . unnecessarily obscuring the present invention . 

Referring to FIG . 5 ( c ) , portions of the semiconductor FIG . 6 is a cross - sectional view of a thin film transistor 
pattern 150 exposed by the etch stopper 164 are treated to 65 array panel according to exemplary embodiments of the 
form the source region 153 and the drain region 155. Also , present invention , and FIG . 7 is a top plan view of the thin 
the semiconductor pattern 150 covered by the etch stopper film transistor array panel shown in FIG . 6 . 
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The present exemplary embodiment is the same as most are exposed are doped with ions to form the source region 
of the thin film transistor array panel according to the 153 and the drain region 155 having conductivity . The 
exemplary embodiments shown in FIG . 2A to FIG . 4B semiconductor pattern 150 covered by the etch stopper 164 
except for a linear etch stopper 161 extending parallel to the becomes the channel region 154. Accordingly , the gate 
gate line 121 and connected to an etch stopper 164 . 5 electrode 124 , the source region 153 , and the drain region 
An edge boundary of the linear etch stopper 161 including 155 form the thin film transistor along with the channel 

the etch stopper 164 may be aligned with the edge boundary region 154 . 
of the gate line 121 including the gate electrode 124 , or may The method of treating the exposed semiconductor pattern 
be positioned inside or outside of the edge boundary of the 150 is the same as that of the above - described exemplary 
gate line 121. For example , the plane shape of the linear etch 10 embodiments such that the detailed description may be 
stopper 161 including the etch stopper 164 may be substan omitted . 
tially the same as or similar to the plane shape of the gate Referring to FIG . 8 ( e ) , a source electrode 173 and a drain 
line 121 including the gate electrode 124 . electrode 175 may be further formed on the source region 

The channel region 154 is covered by the etch stopper 153 and the drain region 155 . 
164 , and the edge boundary of the channel region 154 , for 15 Referring to FIG . 8 ( f ) , an insulating material is coated on 
example , the boundary between the channel region 154 and the source electrode 173 and the drain electrode 175 , the 
the source region 153 or the drain region 155 , may substan source region 153 and the drain region 155 , and the etch 
tially be aligned with or may be positioned slightly inside the stopper 164 to form a passivation layer 180. The passivation 
edge boundary of the etch stopper 164 . layer 180 is patterned to form a contact hole 185 exposing 

According to the present exemplary embodiments , the 20 the drain electrode 175 , and as shown in FIG . 6 and FIG . 7 , 
area where the gate electrode 124 overlaps the source region a pixel electrode 191 electrically connected to the drain 
153 or the drain region 155 may be minimized such that the electrode 175 or the drain region 155 may be formed on the 
parasitic capacitance between the gate electrode 124 and the passivation layer 180 . 
source region 153 or the drain region 155 may be remark FIG . 9 is a cross - sectional view of a thin film transistor 
ably reduced . 25 array panel according to exemplary embodiments of the 
FIG . 8 is a cross - sectional view sequentially showing a present invention , and FIG . 10 is a top plan view of the thin 

manufacturing method of a thin film transistor array panel film transistor array panel shown in FIG . 9 . 
according to exemplary embodiments of the present inven The present exemplary embodiment is the same as most 
tion . of the thin film transistor array panel according to the 

Referring to FIG . 8 ( a ) , a conductive material such as the 30 exemplary embodiment shown in FIG . 2A to FIG . 4B except 
metal is deposited and patterned on an insulation substrate for an upper gate electrode 194 facing the gate electrode 124 
110 made of glass or plastic to form a gate electrode 124 . on the passivation layer 180. The upper gate electrode 194 
A gate insulating layer 140 including the insulating mate may include the same material as the pixel electrode 191 , 

rial such as silicon oxide ( SiO2 ) , silicon nitride ( SiN , ) , or and may be simultaneously formed with the pixel electrode 
silicon nitroxide ( SION ) is deposited on the gate electrode 35 191 . 
124 . Referring to FIG . 10 , the upper gate electrode 194 con 
A semiconductor pattern 150 including the oxide semi tacts the gate line 121 to be electrically connected thereto , 

conductor material is formed on the gate insulating layer thereby receiving the gate signal from the gate line 121. In 
140 , and the inorganic layer including at least one material this example , the passivation layer 180 and the gate insu 
of SiOx , SiN ,, SIOCx , and SiONX , or the organic layer 40 lating layer 140 have a contact hole 184 exposing the gate 
including the organic material or a polymer organic material , line 121 , and the upper gate electrode 194 may be connected 
is deposited by a chemical vapor deposition ( CVD ) or to the gate line 121 through the contact hole 184. The 
sputtering method to form an etch stopper layer 160 . horizontal direction width of the upper gate electrode 194 
A photosensitive film 50 such as photoresist is coated on may be equal to or less than the horizontal direction width 

the etch stopper layer 160 and light is irradiated from a rear 45 of the channel region 154 . 
( bottom ) side of the insulation substrate 110. In this FIG . 11 is a cross - sectional view sequentially showing a 
example , the photosensitive film 50 has positive photosen manufacturing method of the thin film transistor array panel 
sitivity such that an exposed portion thereof is removed . shown in FIG . 9 and FIG . 10 according to exemplary 
Thus , the photosensitive film 50 that is not covered by the embodiments of the present invention . 
opaque gate electrode 124 is exposed , thereby being 50 The manufacturing method of the thin film transistor 
removed . according to the present exemplary embodiments is the same 

Referring to FIG . 8 ( b ) , the exposed photosensitive film as most of the manufacturing method of the thin film 
50 is removed to form a photosensitive film pattern 52 transistor according to the exemplary embodiment shown in 
corresponding to the gate electrode 124. In this example , the FIG . 8 such that the detailed description may be omitted . 
edge boundary of the photosensitive film pattern 52 may be 55 However , referring to FIG . 11 ( f ) , when forming the pixel 
aligned with the edge boundary of the gate electrode 124 , electrode 191 with the transparent conductive material such 
and may be positioned slightly inside or outside the edge as ITO and IZO , the upper gate electrode 194 positioned on 
boundary of the gate electrode 124. This may be determined the channel region 154 may be formed at the same time . 
by various design factors such as a wavelength of the light Referring to FIG . 12 , the thin film transistor and the thin 
used in the light exposer , or a kind of material passing the 60 film transistor array panel according to an exemplary 
light . embodiment of the present invention will be described . 

Referring to FIG . 8 ( c ) , the etch stopper layer 160 is FIG . 12 is a cross - sectional view of a thin film transistor 
etched by using the photosensitive film pattern 52 as a mask array panel according to exemplary embodiments of the 
to form the etch stopper 164 intersecting and covering the present invention . 
semiconductor pattern 150 . Referring to FIG . 12 , the present exemplary embodiment 

Referring to FIG . 8 ( d ) , two portions of the semiconductor is the same as most of the thin film transistor array panel 
pattern 150 that are not covered by the etch stopper 164 and according to the exemplary embodiment shown in FIG . 4A 

65 
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and FIG . 4B , however portions of the source electrode 173 formed in the boundary between the source region 153 or the 
and the drain electrode 175 may not directly contact the drain region 155 and the channel region 154 . 
source region 153 and the drain region 155 and may be A gate insulating layer 142 is positioned on the channel 
positioned on the passivation layer 180. In this example , the region 154. The gate insulating layer 142 may cover the 
passivation layer 180 has a contact hole 183 exposing the 5 channel region 154. Also , the gate insulating layer 142 may 
source region 153 and a contact hole 185 exposing the drain not substantially overlap the source region 153 or the drain 
region 155 , and the source electrode 173 and the drain region 155 by way of configurations . 
electrode 175 may be respectively electrically connected to The gate insulating layer 142 may be formed as a singular the source region 153 and the drain region 155 through the layer or a multilayer of at least two layers . When the gate contact holes 183 and 185 of the passivation layer 180 . insulating layer 142 is the singular layer , the insulating layer FIG . 13 is a cross - sectional view ( a ) and a top plane view 
( b ) of a thin film transistor array panel according to exem 142 may include the insulating oxide such as silicon oxide 
plary embodiments of the present invention . ( SiO2 ) , aluminum oxide ( A1,03 ) , hafnium oxide ( HfO3 ) , and 

Referring to FIG . 13 ( a ) , a light blocking film 70 may be yttrium oxide ( Y203 ) . The insulating layer 142 may improve 
positioned on an insulation substrate 110. The light blocking 15 an interface characteristic of the channel region 154 , and 
film 70 prevents light from reaching an oxide semiconductor may prevent the impurity from penetrating into the channel 
to be deposited later such that a characteristic of the oxide region 154 . 
semiconductor as a semiconductor may be prevented from When the gate insulating layer 142 is the multilayer , the 
being lost . Accordingly , the light blocking film 70 is made gate insulating layer 142 may include a lower layer 142a and 
of a material that does not transmit light of a wavelength 20 an upper layer 142b shown in FIG . 13 ( a ) . The lower layer 
band that is not to reach the oxide semiconductor . The light 142a includes the insulating oxide such as silicon oxide 
blocking film 70 may be made of an organic insulating ( SiOx ) , aluminum oxide ( Al2O3 ) , hafnium oxide ( HfO3 ) , and 
material , an inorganic insulating material , or a conductive yttrium oxide ( Y203 ) such that the interface characteristic of 
material such as a metal , and may be formed with a single the semiconductor 154 may be improved and the penetration 
layer or multiple layers . However , the light blocking film 70 25 of the impurity into the semiconductor 154 may be pre 
may be omitted by way of a configuration . For example , vented . The upper layer 142b may be made of various 
when the light is not irradiated under the insulation substrate insulating materials such as silicon nitride ( SiNx ) and silicon 
110 , for example when the thin film transistor is used for an oxide ( SiO2 ) . 
organic light emitting device , the light blocking film 70 may A gate electrode 124 is positioned on the gate insulating 
be omitted . 30 layer 142. An edge boundary of the gate electrode 124 and 
A buffer layer 120 may be positioned on the light blocking the edge boundary of the gate insulating layer 142 are 

film 70. The buffer layer 120 may include an insulating arranged to substantially aligned . 
oxide such as silicon oxide ( SiO2 ) , aluminum oxide ( Al2O3 ) , Referring to FIG . 13 ( a ) and FIG . 13 ( b ) , the gate 
hafnium oxide ( HfOz ) , and yttrium oxide ( Y203 ) . The buffer electrode 124 includes a portion overlapping the channel 
layer 120 prevents an impurity from the insulation substrate 35 region 154 , and the channel region 154 is covered by the 
110 from flowing into the semiconductor to be deposited gate electrode 124. The source region 153 and the drain 
later , thereby protecting the semiconductor and improving region 155 are positioned at both sides of the channel region 
an interface characteristic of the semiconductor . 154 with respect to the gate electrode 124 , and the source 
A semiconductor layer including the channel region 154 , region 153 and the drain region 155 may not substantially 

the source region 153 , and the drain region 155 is positioned 40 overlap the gate electrode 124. Accordingly , the parasitic 
on the buffer layer 120. When the light blocking film 70 capacitance between the gate electrode 124 and the source 
exists , the channel region 154 may be covered by the light region 153 or the parasitic capacitance between the gate 
blocking film 70. The description of the channel region 154 , electrode 124 and the drain region 155 may be decreased . 
the source region 153 , and the drain region 155 is the same According to exemplary embodiments of the present 
as that of the above exemplary embodiments such that the 45 invention , the boundary between the channel region 154 and 
detailed description is omitted . the source region 153 or the boundary between the channel 

Particularly , the source region 153 and the drain region region 154 and the drain region 155 may substantially be 
155 include the same material as the oxide semiconductor aligned with the edge boundary of the gate electrode 124 and 
forming the channel region 154 , however the carrier con the gate insulating layer 142. However , the boundary 
centration of the source region 153 and the drain region 155 50 between the channel region 154 and the source region 153 
is different from the carrier concentration of the channel or the drain region 155 may be positioned slightly more 
region 154. For example , when the carrier concentration of inward than the edge boundary of the gate electrode 124 and 
the channel region 154 is less than about 1018 units / cm3 , the the gate insulating layer 142 . 
carrier concentration of the source region 153 and the drain The gate electrode 124 , the source region 153 , and the 
region 155 is equal to or more than about 1018 units / cm² . 55 drain region 155 form the thin film transistor along with the 
The gradient of the carrier concentration is formed in the channel region 154 , and the channel of the thin film tran 
boundary between the source region 153 or the drain region sistor is formed in the channel region 154 . 
155 and the channel region 154 . A passivation layer 180 is positioned on the gate electrode 

According to exemplary embodiments of the present 124 , the source region 153 , the drain region 155 , and the 
invention , the source region 153 and the drain region 155 60 buffer layer 120. The passivation layer 180 may include the 
may include the oxide semiconductor and may be doped contact hole 183 exposing the source region 153 and the 
with at least one of fluorine ( F ) , hydrogen ( H ) , and sulfur contact hole 185 exposing the drain region 155 . 
( S ) . In this example , a concentration of at least one of The source electrode 173 and the drain electrode 175 may 
fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) included in the be positioned on the passivation layer 180. The source 
source region 153 and the drain region 155 is equal to or 65 electrode 173 is electrically connected to the source region 
more than about 1015 units / cm » . The gradient of at least one 153 of the thin film transistor through the contact hole 183 
concentration of fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) is of the passivation layer 180 , and the drain electrode 175 is 
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electrically connected to the drain region 155 of the thin film Referring to FIG . 18 , the two exposed portion of the 
transistor through the contact hole 185 of the passivation semiconductor pattern 150 are processed thereby forming 
layer 180 . the source region 153 and the drain region 155 having 

Differently from this , for example , a color filter ( not conductivity . The treatment method of the semiconductor 
shown ) or an organic layer ( not shown ) made of an organic 5 pattern 150 is the same as that of the above exemplary 
material may be further positioned on the passivation layer embodiments such that the detailed description is omitted . 
180 , and the source electrode 173 and the drain electrode Particularly , according to exemplary embodiments of the 
175 may be further positioned thereon . present invention , the method of doping or reducing the 
FIG . 14 to FIG . 19 are cross - sectional views sequentially exposed semiconductor pattern 150 with at least one of 

showing a manufacturing method of the thin film transistor fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) by using the gas 
array panel shown in FIG . 13 according to exemplary including at least one of tetrafluoromethane ( CF4 ) , nitrogen 
embodiments of the present invention . trifluoride ( NF3 ) , sulfur hexafluoride ( SF6 ) , and methane 

Referring to FIG . 14 , the light blocking film 70 made of ( CHA ) is used . At least one concentration of fluorine ( F ) , 
the organic insulating material , the inorganic insulating 15 hydrogen ( H ) , and sulfur ( S ) doped to the source region 153 
material , or the conductive material such as the metal is and the drain region 155 may be equal to or more than about 
formed on the insulation substrate 110 made of glass or 1015 units / cm ” , and the gradient of at least one concentration 
plastic . The forming of the light blocking film 70 may be of fluorine ( F ) , hydrogen ( H ) , and sulfur ( S ) may be formed 
omitted by way of configurations . in the boundary between the source region 153 or the drain 

Referring to FIG . 3 , the buffer layer 120 made of the 20 region 155 and the channel region 154 . 
insulating material including the oxide such as silicon oxide Also , the semiconductor pattern 150 that is covered by the 
( SiO2 ) , aluminum oxide ( Al2O3 ) , hafnium oxide ( HfO3 ) , and insulating layer 142 and is not reduced becomes the channel 
yttrium oxide ( Y203 ) is formed on the light blocking film 70 region 154. Accordingly , the gate electrode 124 , the source 
by a chemical vapor deposition ( CVD ) method . A thickness region 153 , and the drain region 155 form the thin film 
of the buffer layer 120 is in a range from about 500 Å to 25 transistor along with the channel region 154 . 
about 1 um , but is not limited thereto . Referring to FIG . 19 , the insulating material is coated on 

The semiconductor layer made of the oxide semiconduc the gate electrode 124 , the source region 153 , the drain 
tor material such as zinc oxide ( ZnO ) , zinc - tin oxide ( ZTO ) , region 155 , and the buffer layer 120 to form the passivation 
zinc - indium oxide ( ZIO ) , indium oxide ( InO ) , titanium layer 180. Next , the passivation layer 180 is patterned to 
oxide ( TiO ) , indium - gallium - zinc oxide ( IGZO ) , and 30 form a contact hole 183 exposing the source region 153 and 
indium - zinc - tin oxide ( IZTO ) is coated on the buffer layer a contact hole 185 exposing the drain region 155 . 
120 , and then a photosensitive film such as a photoresist is Finally , as shown in FIG . 13 , the source electrode 173 and 
coated thereon . Next , the photosensitive film is exposed the drain electrode 175 may be formed on the passivation 
form a photosensitive film pattern 53. The photosensitive layer 180 . 
film pattern 53 may overlap at least a portion of the light 35 In the thin film transistor according to exemplary embodi 
blocking film 70 . ments of the present invention , the source region 153 and the 

The semiconductor layer is etched by using the photo drain region 155 do not substantially overlap the gate 
sensitive film pattern 53 as a mask to form a semiconductor electrode 124 such that the parasitic capacitance between the 
pattern 150 . gate electrode 124 and the source region 153 or the drain 

As shown in FIG . 15 , a gate insulating layer 140 is formed 40 region 155 may be remarkably reduced . Accordingly , the 
on the semiconductor pattern 150 and the buffer layer 120 . on / off characteristic as the switching element of the thin film 
The gate insulating layer 140 may be formed with the transistor may be improved . 
singular layer including the insulating oxide of silicon oxide FIG . 20 is a cross - sectional view of a thin film transistor 
( SiO2 ) , or as shown in FIG . 5 , may be formed with the array panel according to exemplary embodiments of the 
multilayer including a lower layer 140a including the insu- 45 present invention . 
lating oxide such as silicon oxide ( SiOx ) and an upper layer Referring to FIG . 20 , a light blocking film 70 and a data 
140b including the insulating material . The thickness of the line 115 transmitting a data signal may be positioned on the 
gate insulating layer 140 may be in a range from about 1000 insulation substrate 110. The data line 115 may be made of 
Å to about 5000 Å , but is not limited thereto . the conductive material of the metal such as aluminum ( Al ) , 

Referring to FIG . 16 , a conductive material such as the 50 silver ( Ag ) , copper ( Cu ) , molybdenum ( Mo ) , chromium 
metal is deposited on the gate insulating layer 140 and is ( Cr ) , tantalum ( Ta ) , and titanium ( Ti ) , or alloys thereof . 
patterned to form the gate electrode 124. The gate electrode A buffer layer 120 is positioned on the light blocking film 
124 is formed to traverse the center portion of the semicon 70 and the data line 115 , and a channel region 154 , a source 
ductor pattern 150 such that two portions of the semicon region 153 , and a drain region 155 are positioned thereon . 
ductor pattern 150 positioned on both sides of the overlap- 55 The semiconductor 154 may include the oxide semicon 
ping portion of the gate electrode 124 and the semiconductor ductor material . When the light blocking film 70 exists , the 
pattern 150 are not covered by the gate electrode 124 . semiconductor 154 may be covered by the light blocking 

Referring to FIG . 17 , the gate insulating layer 140 is film 70 . 
patterned by using the gate electrode 124 as an etching mask The source region 153 and the drain region 155 are 
to form the gate insulating layer 142. The gate insulating 60 positioned at both sides with respect to the channel region 
layer 142 may be made of the singular layer , or includes the 154 to face each other , and are separated from each other . 
lower layer 142a including the insulating oxide and the Also , the source region 153 and the drain region 155 are 
upper layer 142b including the insulating material . connected to the channel region 154. The description for the 

Accordingly , the gate electrode 124 and the insulating channel region 154 , the source region 153 , and the drain 
layer 142 may have substantially the same plane shape . 65 region 155 of the above - described exemplary embodiments 
Also , the two portions of the semiconductor pattern 150 that may be equally applied to the present exemplary embodi 
are not covered by the gate electrode 124 are exposed . ments . 
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A gate insulating layer 142 is positioned on the channel gate layer 129 are sequentially deposited on the light block 
region 154. The gate insulating layer 142 may cover the ing film 70 and the data line 115 . 
channel region 154. Also , the gate insulating layer 142 may The semiconductor material layer 159 may be formed by 
almost not overlap the source region 153 or the drain region depositing the oxide semiconductor material such as zinc 
155 . 5 oxide ( ZnO ) , zinc - tin oxide ( ZTO ) , zinc - indium oxide 
A gate electrode 124 is positioned on the gate insulating ( ZIO ) , indium oxide ( InO ) , titanium oxide ( TiO ) , indium 

layer 142. The edge boundary of the gate electrode 124 and gallium - zinc oxide ( IGZO ) , and indium - zinc - tin oxide 
the edge boundary of the gate insulating layer 142 may be ( IZTO ) . 
arranged to substantially be aligned . The insulating material layer 149 may be formed of the 

The gate electrode 124 includes a portion overlapping the insulating material including the insulating oxide such as 
channel region 154 , and the channel region 154 is covered silicon oxide ( SiO2 ) . 
by the gate electrode 124. The source region 153 and the The gate layer 129 may be formed by depositing the 
drain region 155 are positioned at both sides of the channel conductive material such as aluminum ( Al ) . 
region 154 with respect to the gate electrode 124 , and the A photosensitive film of the photoresist is coated on the 
source region 153 and the drain region 155 may not sub gate layer 129 and is exposed to form a photosensitive film 
stantially overlap the gate electrode 124. Accordingly , the pattern 54. The photosensitive film pattern 54 includes , as 
parasitic capacitance between the gate electrode 124 and the shown in FIG . 22 , a first portion 54a having a relatively thin 
source region 153 or the parasitic capacitance between the thickness and a second portion 54b having a relatively thick 
gate electrode 124 and the drain region 155 may be sub- 20 thickness . The first portion 54a of the photosensitive film 
stantially decreased . pattern 54 may be positioned at the portion overlapping the 
A passivation layer 180a is positioned on the gate elec light blocking film 70. Also , a pair of second portions 54b 

trode 124 , the source region 153 , the drain region 155 , and that are separated and face each other with respect to the first 
the buffer layer 120 , and an organic layer 180b may be portion 54a are connected to both sides of the first portion 
further positioned thereon . 25 54a of the photosensitive film pattern 54 . 

The organic layer 180b may include an organic insulating The photosensitive film pattern 54 may be formed by 
material or a color filter material . The surface of the organic exposing through a photomask ( not shown ) including a 
layer 180b may be flat . transflective region . For example , the photomask for form 

The passivation layer 180a and the organic layer 180b ing the photosensitive film pattern 54 may include a trans 
have the contact hole 183 exposing the source region 153 30 mission region transmitting light , a light blocking region 
and the contact hole 185 exposing the drain region 155 . where light is not transmitted , and a transflective region 
Also , the buffer layer 120 , the passivation layer 180a , and where light is partially transmitted . The transflective region 
the organic layer 180b may have a contact hole 181 exposing may be formed by using a slit or a translucent layer . 
the data line 115 . If the exposure is performed by the photomask including 

The source electrode 173 and the drain electrode 175 may 35 the transflective region , in a case of using a negative 
be positioned on the organic layer 180b . The source elec photosensitive film , the portion corresponding to the trans 
trode 173 may be electrically connected to the source region mission region of the photomask is irradiated with the light 
153 through the contact hole 183 , and the drain electrode such that the photosensitive film remains thereby forming 
175 may be electrically connected to the drain region 155 the first portion 54a having a thick thickness , the portion 
through the contact hole 185. Also , the source electrode 173 40 corresponding to the light blocking region of the photomask 
may be connected to the data line 115 through the contact is not irradiated with the light such that the photosensitive 
hole 181. Accordingly , the source electrode 173 may receive film is removed , and the portion corresponding to the 
the data signal from the data line 115. Meanwhile , the drain transflective region of the photomask is partially irradiated 
electrode 175 may form a pixel electrode thereby controlling with the light such that the second portion 54b having a 
image display , or it may be connected to an additional pixel 45 relatively thin thickness is formed . In the case of using a 
electrode ( not shown ) . positive photosensitive film , the above case is reversed , 
Next , a manufacturing method of the thin film transistor however the portion corresponding to the transflective 

array panel shown in FIG . 20 according to an exemplary region of the photomask is still partially irradiated such that 
embodiment of the present invention will be described with the second portion 54b of the photosensitive film pattern 54 
reference to FIG . 21 to referring to FIG . 28 as well as FIG . 50 is formed . 
20 . Referring to FIG . 23 , the gate layer 129 and the insulating 
FIG . 21 to FIG . 28 are cross - sectional views sequentially material layer 149 are sequentially etched by using the 

showing a manufacturing method of the thin film transistor photosensitive film pattern 54 as the etching mask . For 
array panel shown in FIG . 20 according to an exemplary example , the gate layer 129 may be etched through a wet 
embodiment of the present invention . 55 etching method , and the insulating material layer 149 may 

Firstly , referring to FIG . 21 , a light blocking film 70 made be etched through a dry etching method . Accordingly , a gate 
of the organic insulating material , the inorganic insulating pattern 122 and the insulating pattern 141 having the same 
material , or the conductive material such as the metal is plane shape may be formed under the photosensitive film 
formed on an insulation substrate 110. The formation of the pattern 54. The semiconductor material layer 159 that is not 
light blocking film 70 may be omitted by way of configu- 60 covered by the photosensitive film pattern 54 may be 
rations . exposed . 

The metal is deposited and patterned on the insulation Referring to FIG , 24 , the exposed semiconductor material 
substrate 110 to form a data line 115. The formation layer 159 is removed by using the gate pattern 122 and the 
sequence of the light blocking film 70 and the data line 115 insulating pattern 141 as the etching mask to form a semi 
may be exchanged . 65 conductor pattern 150. The semiconductor pattern 150 may 

Referring to FIG . 22 , a buffer layer 120 , a semiconductor have the same plane shape as the gate pattern 122 and the 
material layer 159 , an insulating material layer 149 , and a insulating pattern 141 . 
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Referring to FIG . 25 , the photosensitive film pattern 54 is the source region and the drain region is larger than a carrier 
entirely etched through an ashing method using oxygen concentration of the channel region . 
plasma to remove the second portion 54b by reducing the According to exemplary embodiments , FIG . 30 is a 
thickness . Accordingly , the first portion 54a with the reduced flowchart of a process for manufacturing a thin film tran thickness remains thereby forming a photosensitive film 5 sistor array panel . In step 301 , a semiconductor pattern 
pattern 55 . comprising an oxide semiconductor is formed on an insu Referring to FIG . 26 , the gate pattern 122 and the insu lation substrate . In step 303 , an insulating material is depos lating pattern 141 are sequentially etched by using the ited on the semiconductor pattern to form an insulating photosensitive film pattern 55 as the etching mask . Accord material layer . Per step 305 , a gate electrode is formed on the ingly , the semiconductor pattern 150 that is not covered by 10 
the photosensitive film pattern 55 is exposed and a gate insulating material layer . In step 307 , the insulating material 

layer is patterned by using the gate electrode as an etching electrode 124 and a gate insulating layer 142 are formed . 
The exposed semiconductor pattern 150 is positioned at both mask to form a gate insulating layer and to expose a portion 
sides with respect to the semiconductor pattern 150 that is of the semiconductor pattern . In step 309 , the exposed 
covered by the photosensitive film pattern 55 . semiconductor pattern is treated to form a channel region 

Referring to FIG . 27 , the semiconductor pattern 150 covered by the gate electrode , and to form a source region 
undergoes a reduction treatment to form the source region and a drain region facing each other with respect to the 
153 and the drain region 155 having conductivity . The channel region , wherein a carrier concentration of the source 
reduction treatment is the same as that of the above exem region and the drain region is larger than a carrier concen 
plary embodiments such that the detailed description is 20 tration of the channel region . 
omitted . The above processes , when applied in manufacturing 

Also , the semiconductor pattern 150 that is covered by the processes for making a display panel capable of providing 
gate insulating layer 142 is not reduced thereby forming the excellent switching element by improving current mobility 
channel region 154. The gate electrode 124 , the source of thin film transistor . In addition , these processes can solve 
region 153 , and the drain region 155 form the thin film 25 RC delays of the thin film transistor . 
transistor along with the channel region 154 . While this invention has been described in connection 

Referring to FIG . 28 , after removing the photosensitive with what is presently considered to be practical exemplary 
film pattern 55 , the insulating material is coated on the gate embodiments , it is to be understood that the invention is not 
electrode 124 , the source region 153 , the drain region 155 , limited to the disclosed embodiments , but , on the contrary , 
and the buffer layer 120 to form a passivation layer 180a . 30 is intended to cover various modifications and equivalent 
The organic insulating material may be coated on the arrangements included within the spirit and scope of the 
passivation layer 180a to additionally form the organic layer appended claims . 
180b . It will be apparent to those skilled in the art that various 
As shown in FIG . 20 , the passivation layer 180a and the modifications and variation can be made in the present 

organic layer 180b may be patterned to form the contact 35 invention without departing from the spirit or scope of the 
holes 183 , 185 , and 181 , and then the source electrode 173 invention . Thus , it is intended that the present invention 
and the drain electrode 175 may be formed on the organic cover the modifications and variations of this invention 
layer 180b . provided they come within the scope of the appended claims 
As described above , according to exemplary embodi and their equivalents . 

ments of the present invention , the gate electrode 124 and 40 
the source region 153 or the drain region 155 of the thin film What is claimed is : 
transistor are almost not overlapped or are slightly over 1. A thin film transistor array panel comprising : 
lapped such that the parasitic capacitance between the gate a substrate ; 
electrode 124 and the source region 153 or the parasitic a light blocking film disposed on the substrate ; 
capacitance between the gate electrode 124 and the drain 45 a buffer layer covering the light blocking film and the 
region 155 may be very small . Accordingly , the on - current substrate ; 
and the mobility of the thin film transistor may be increased a channel region disposed on the buffer layer ; 
and the on / off characteristic of the switching element of the [ a source region and a drain region facing each other with 
thin film transistor may be improved . As a consequence , the respect to the channel region , the source region and the 
RC delay may be decreased in the display device applied 50 drain region being disposed in the same layer as the 
with this thin film transistor . Accordingly , the manufacturing channel region and connected to the channel region ] an 
cost may be reduced by obtaining a margin when reducing oxide semiconductor comprising a source region , a 
the thickness of the driving signal wire . Also , the charac drain region , and the channel region ; 
teristic of the thin film transistor itself is excellent such that a gate insulating layer disposed on the channel region ; 
the size of the thin film transistor may be reduced and a 55 a gate electrode overlapping the channel region , the gate 
margin for forming a minute channel may be obtained . insulating layer interposed between the gate electrode 

According to exemplary embodiments , FIG . 29 is a and the channel region ; 
flowchart of a process for manufacturing a thin film tran a passivation layer disposed on and directly contacted to 
sistor array panel . In step 201 , a gate electrode is formed on the gate electrode , the source region , the drain region , 
an insulation substrate . In step 203 , a gate insulating layer is 60 and the buffer layer ; and 
deposited on the gate electrode . A semiconductor pattern is a source electrode and a drain electrode disposed on the 
formed on the gate insulating layer . ( step 205 ) In step 207 , passivation layer , 
an etch stopper is formed on the semiconductor pattern on [ wherein the channel region , the source region , and the 
the semiconductor pattern . In step 209 , a source region and drain region comprise an oxide semiconductor , and ] 
a drain region are formed by treating the portions of the 65 wherein a carrier concentration of the source region and 
semiconductor pattern that are exposed by the etch stopper , the drain region is larger than a carrier concentration of 
thereby forming a channel region . A carrier concentration of the channel region . 
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[ 2. The thin film transistor array panel of claim 1 , wherein [ 12. The thin film transistor array panel of claim 1 , 
the source region and the drain region comprise a reduced wherein 

oxide semiconductor . ] the light blocking film includes a metal material . ] 
3. The thin film transistor array panel of claim [ 2 ] 1 , [ 13. The thin film transistor array panel of claim 1 , 

wherein wherein 
an edge boundary of the channel region , an edge boundary the source region and the drain region further comprise at of the source region , and an edge boundary of the drain least one selected from fluorine ( F ) , hydrogen ( H ) , and region are located inside an edge boundary of the light 

sulfur ( S ) . blocking film . ] 
4. The thin film transistor array panel of claim 3 , wherein 14. The thin film transistor array panel of claim 1 , wherein 
a concentration of at least one selected from fluorine ( F ) , the buffer layer further comprises at least one selected 

hydrogen ( H ) , and sulfur ( S ) included in the source from silicon oxide ( SiOx ) , aluminum oxide ( Al2O3 ) , 
region and the drain region is equal to or more than hafnium oxide ( HfO3 ) , and yttrium oxide ( Y203 ) . 
about 1015 units / cm3 . 15. The thin film transistor array panel of claim [ 1 ] 21 , 

5. The thin film transistor array panel of claim 4 , wherein wherein 
the buffer layer has a thickness of about 500 Å to 10000 the carrier concentration of the channel region is less than Å . about 1018 units / cm " , and the carrier concentration of 16. The thin film transistor array panel of claim 1 , wherein the source region and the drain region is equal to or the gate insulating layer includes silicon oxide . more than about 1018 units / cm3 . 17. The thin film transistor array panel of claim [ 1 ] 16 , 

6. The thin film transistor array panel of claim 5 , wherein 20 wherein 
the source electrode is connected to the source region , and the gate insulating layer has a thickness of about 1000 Å 

the drain electrode is connected to the drain region . to 5000 Å . 
[ 7. The thin film transistor array panel of claim 5 , wherein [ 18. The thin film transistor array panel of claim 1 , 

wherein the gate insulating layer and the gate electrode are dis 
posed on the channel region , and the gate electrode comprises at least two materials 

an edge boundary of the gate electrode , an edge boundary selected from a group consisting of aluminum - based 
of the gate insulating layer , and an edge boundary of the metal such as aluminum ( Al ) or aluminum alloys , a 
channel region are substantially aligned with each silver - based metal such as silver ( Ag ) or silver alloys , 
other . ] a copper - based metal such as copper ( Cu ) or copper 

8. The thin film transistor array panel of claim [ 1 ] 20 , 30 alloys , a molybdenum - based metal such as molybde 
wherein num ( Mo ) or molybdenum alloys , chromium ( Cr ) , 

the source region and the drain region further comprise at tantalum ( Ta ) , and titanium ( Ti ) . ] 
least one selected from fluorine ( F ) , hydrogen ( H ) , and [ 19. The thin film transistor array panel of claim 1 , 

wherein sulfur ( S ) . 
9. The thin film transistor array panel of claim 8 , wherein 35 the gate electrode has a multilayered structure including at 
a concentration of at least one selected from fluorine ( F ) , least two conductive layers having different physical 

hydrogen ( H ) , and sulfur ( S ) included in the source properties from each other . ] 
region and the drain region is equal to or more than 20. The thin film transistor array panel of claim 1 , 
about 1015 units / cm3 . wherein the oxide semiconductor is covered by the light 

10. The thin film transistor array panel of claim [ 1 ] 19 , blocking film . 
wherein 21. The thin film transistor array panel of claim 20 , 

wherein the carrier concentration of the channel region is less than 
about 1018 units / cm " , and the carrier concentration of the buffer layer further comprises at least one selected 
the source region and the drain region is equal to or from silicon oxide ( SiOx ) , aluminum oxide ( A1203 ) , 
more than about 1018 units / cm3 . hafnium oxide ( HOZ ) , and yttrium oxide ( Y , 0z ) . 

[ 11. The thin film transistor array panel of claim 1 , 22. The thin film transistor array panel of claim 15 , 
wherein wherein the buffer comprises silicon oxide ( SiOx ) . 

the gate insulating layer and the gate electrode are dis 23. The thin film transistor array panel of claim 22 , 
posed on the channel region , and wherein the gate insulating layer includes silicon oxide . 

an edge boundary of the gate electrode , an edge boundary 50 24. The thin film transistor array panel of claim 23 , 
of the gate insulating layer , and an edge boundary of the wherein the gate insulating layer has a thickness of about 

1000 Å to 5000 Å . channel region are substantially aligned with each 
other . ] 
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