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(57) ABSTRACT 

An organic thin film transistor (“TFT) array panel includes 
a Substrate, a gate line extending in a first direction, a data 
line extending in a second direction, intersecting with and 
insulated from the gate line, a source electrode connected to 
the data line, a drain electrode facing the Source electrode, 
a pixel electrode connected to the drain electrode, and an 
organic semiconductor connected to the Source electrode 
and the drain electrode, the organic semiconductor made of 
an organic material with photosensitivity. 
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ORGANIC THIN FILMI TRANSISTOR ARRAY 
PANEL AND METHOD OF MANUFACTURING 

THE SAME 

0001. This application claims priority to Korean Patent 
Application No. 10-2005-0037082, filed on May 3, 2005 
and all the benefits accruing therefrom under 35 U.S.C. 
S119, and the contents of which in its entirety are herein 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002) (a) Field of the Invention 
0003. The present invention relates to an organic thin film 
transistor (“TFT) array panel and a method of manufactur 
ing the same. More particularly, the present invention relates 
to an organic TFT array panel with high resolution organic 
TFTS and a method of manufacturing the same. 
0004 (b) Description of the Related Art 
0005 Organic TFTs have been studied as driving ele 
ments for next-generation display devices. 
0006 An organic TFT is obtained by replacing an inor 
ganic material Such as silicon (Si) with an organic material 
in a conventional TFT based on the inorganic material. The 
organic TFT can be inexpensively produced because it can 
be manufactured at a low temperature through a single 
process. In addition, the organic TFT is applicable to a 
flexible display device because it can be fabricated in the 
form of fiber or a film. 

0007 Generally, an organic semiconductor of the organic 
TFT is formed by deposition, spin coating, slit coating, or 
printing. However, in all cases, a photo etching process 
using a photoresist film or a barrier forming process is 
additionally required to form a semiconductor pattern. 

BRIEF SUMMARY OF THE INVENTION 

0008 Exemplary embodiments of the present invention 
provides an organic TFT array panel with high resolution 
organic TFTs. 
0009. The present invention also provides exemplary 
manufacturing methods for the organic TFT array panel. 
0010. According to exemplary embodiments of the 
present invention, an organic TFT array panel includes a 
Substrate, a gate line extending in a first direction, a data line 
extending in a second direction, intersecting with and insu 
lated from the gate line, a source electrode connected to the 
data line, a drain electrode facing the Source electrode, a 
pixel electrode connected to the drain electrode, and an 
organic semiconductor connected to the source electrode 
and the drain electrode, is the organic semiconductor made 
of an organic material with photosensitivity. 
0011. According to other exemplary embodiments of the 
present invention, a method of manufacturing an organic 
TFT array panel includes forming a gate line on a Substrate, 
forming a gate insulating layer on the gate line, forming a 
drain electrode and a data line with a source electrode on the 
gate insulating layer, forming a layer of a photosensitive 
organic material on the data line and the drain electrode, 
forming an organic semiconductor by selectively exposing 
the layer of photosensitive organic material to light, forming 
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an insulation pattern covering the organic semiconductor, 
and forming a pixel electrode connected to the drain elec 
trode. 

0012. According to still other exemplary embodiments of 
the present invention, a method of manufacturing an organic 
TFT array panel includes forming a data line on a Substrate, 
forming an insulating layer on the data line, forming a gate 
line on the insulating layer, forming a gate insulating layer 
with a contact hole, partially exposing the data line, on the 
gate line and the insulating layer, forming a source electrode 
connected to the data line through the contact hole and a 
pixel electrode with a drain electrode facing the source 
electrode on the gate insulating layer, forming a layer of a 
photosensitive organic material on the Source electrode and 
the pixel electrode, forming an organic semiconductor by 
selectively exposing the photosensitive organic material 
layer to light, and forming an insulation pattern covering the 
organic semiconductor. 
0013. According to still other exemplary embodiments of 
the present invention, a method of manufacturing an organic 
TFT includes forming a layer of photosensitive organic 
material, having a first resolution, on a source electrode and 
a drain electrode, and forming an organic semiconductor 
having a second resolution, higher than the first resolution, 
after patterning the layer of organic material by photolithog 
raphy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The above features and other advantages of the 
present invention will become more apparent by describing 
the preferred embodiments thereof in more detail with 
reference to the accompanying drawings in which: 
0015 FIG. 1 is a layout view of an exemplary organic 
TFT array panel according to an exemplary embodiment of 
the present invention; 
0016 FIG. 2 is a schematic cross-sectional view cut 
along line II-II of FIG. 1; 
0017 FIG. 3, FIG. 5, FIG. 8, FIG. 10, and FIG. 12 are 
layout views for explaining exemplary intermediate process 
steps to manufacture the exemplary organic TFT array panel 
shown in FIG. 1 and FIG. 2; 

0018 FIG. 4 is a schematic cross-sectional view cut 
along line IV-IV of FIG. 3: 
0019 FIG. 6 is a schematic cross-sectional view cut 
along line VI-VI of FIG. 5: 
0020 FIG. 7 is a schematic cross-sectional view illus 
trating an exemplary step that follows the exemplary step 
shown in FIG. 6; 

0021 FIG. 9 is a schematic cross-sectional view cut 
along line IX-IX of FIG. 8: 

0022 FIG. 11 is a schematic cross-sectional view cut 
along line XI-XI of FIG. 10; 

0023 FIG. 13 is a schematic cross-sectional view cut 
along line XIII-XIII of FIG. 12; 
0024 FIG. 14 is a layout view of an exemplary organic 
TFT array panel according to another exemplary embodi 
ment of the present invention; 
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0.025 FIG. 15 shows schematic cross-sectional views cut 
along line XV-XV and line XV-XV" of FIG. 14; 
0026 FIG. 16, FIG. 18, FIG. 20, and FIG. 23 are layout 
views for explaining exemplary intermediate process steps 
to manufacture the exemplary organic TFT array panel 
shown in FIG. 14 and FIG. 15: 

0027 FIG. 17 is a schematic cross-sectional view cut 
along line XVII-XVII' and line XVII'-XVII" of FIG. 16: 
0028 FIG. 19 is a schematic cross-sectional view cut 
along line XIX-XIX' and line XIX-XIX" of FIG. 18; 
0029 FIG. 21 is a schematic cross-sectional view cut 
along line XXI-XXI' and line XXI-XXI" of FIG. 20; 
0030 FIG. 22 is a schematic cross-sectional view illus 
trating an exemplary step following the exemplary step of 
FIG. 21; and, 

0031 FIG. 24 is a schematic cross-sectional view cut 
along line XXIV-XXIV and line XXIV-XXIV" of FIG. 23. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0032 Preferred embodiments of the present invention are 
now described more fully hereinafter with reference to the 
accompanying drawings, in which preferred embodiments 
of the invention are shown. The present invention may, 
however, be embodied in different forms and thus the 
present invention should not be construed as being limited to 
the embodiments set forth herein. Rather, these embodi 
ments are provided so that this disclosure will be thorough 
and complete, and will fully convey the scope of the 
invention to those skilled in the art. 

0033. In the drawings, the thickness of the layers, films, 
and regions are exaggerated for clarity. Like numerals refer 
to like elements throughout. When an element such as a 
layer, film, region, or substrate is referred to as being “on” 
another element, it can be directly on the other element or 
intervening elements may also be present. In contrast, when 
an element is referred to as being “directly on another 
element, there are no intervening elements present. As used 
herein, the term “and/or” includes any and all combinations 
of one or more of the associated listed items. 

0034. It will be understood that, although the terms first, 
second, third etc. may be used herein to describe various 
elements, components, regions, layers and/or sections, these 
elements, components, regions, layers and/or sections 
should not be limited by these terms. These terms are only 
used to distinguish one element, component, region, layer or 
section from another element, component, region, layer or 
section. Thus, a first element, component, region, layer or 
section discussed below could be termed a second element, 
component, region, layer or section without departing from 
the teachings of the present invention. 
0035. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
to be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
It will be further understood that the terms “comprises' 
and/or “comprising,” or “includes and/or “including” when 
used in this specification, specify the presence of Stated 
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features, regions, integers, steps, operations, elements, and/ 
or components, but do not preclude the presence or addition 
of one or more other features, regions, integers, steps, 
operations, elements, components, and/or groups thereof. 
0036 Spatially relative terms, such as “beneath', 
“below”, “lower”, “above”, “upper” and the like, may be 
used herein for ease of description to describe one element 
or feature's relationship to another element(s) or feature(s) 
as illustrated in the figures. It will be understood that the 
spatially relative terms are intended to encompass different 
orientations of the device in use or operation in addition to 
the orientation depicted in the figures. For example, if the 
device in the figures is turned over, elements described as 
“below' or “beneath other elements or features would then 
be oriented “above' the other elements or features. Thus, the 
exemplary term “below can encompass both an orientation 
of above and below. The device may be otherwise oriented 
(rotated 90 degrees or at other orientations) and the spatially 
relative descriptors used herein interpreted accordingly. 
0037 Unless otherwise defined, all terms (including tech 
nical and scientific terms) used herein have the same mean 
ing as commonly understood by one of ordinary skill in the 
art to which this invention belongs. It will be further 
understood that terms, such as those defined in commonly 
used dictionaries, should be interpreted as having a meaning 
that is consistent with their meaning in the context of the 
relevant art and the present disclosure, and will not be 
interpreted in an idealized or overly formal sense unless 
expressly so defined herein. 
0038 Embodiments of the present invention are 
described herein with reference to cross section illustrations 
that are schematic illustrations of idealized embodiments of 
the present invention. As such, variations from the shapes of 
the illustrations as a result, for example, of manufacturing 
techniques and/or tolerances, are to be expected. Thus, 
embodiments of the present invention should not be con 
Strued as limited to the particular shapes of regions illus 
trated herein but are to include deviations in shapes that 
result, for example, from manufacturing. For example, a 
region illustrated or described as flat may, typically, have 
rough and/or nonlinear features. Moreover, sharp angles that 
are illustrated may be rounded. Thus, the regions illustrated 
in the figures are schematic in nature and their shapes are not 
intended to illustrate the precise shape of a region and are 
not intended to limit the scope of the present invention. 
0039 Hereinafter, an exemplary organic TFT array panel 
according to an exemplary embodiment of the present 
invention will be described with reference to FIG. 1 and 
FG, 2. 

0040 FIG. 1 is a layout view of an exemplary organic 
TFT array panel according to an exemplary embodiment of 
the present invention, and FIG. 2 is a schematic cross 
sectional view cut along line II-II of FIG. 1. 
0041 Referring to FIG. 1 and FIG. 2, a plurality of gate 
lines 121 are formed on an insulating substrate 110 made of 
transparent glass or plastic. 
0042. The gate lines 121 for transmitting gate signals 
extend Substantially in a first direction, such as a horizontal 
direction. The gate lines 121 may extend substantially 
parallel to each other. Each gate line 121 includes a plurality 
of gate electrodes 124 protruding in a direction at an angle 
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to the first direction, such as Substantially perpendicularly. 
The gate electrodes 124 protrude towards an interior of each 
pixel region partly defined by each gate line 121. Each gate 
line 121 may further include an end portion 129 having a 
relatively large dimension to connect to a different layer or 
an external device. Gate drivers (not shown) for generating 
the gate signals may be mounted on a flexible printed circuit 
(not shown) attached to the substrate 110, or directly on the 
substrate 110. Otherwise, the gate drivers may be integrated 
into the substrate 110 in which case, the gate lines 121 are 
directly connected to the gate drivers. 
0043. The gate lines 121 are preferably made of an 
aluminum (Al)-containing metal Such as Al or an Al alloy, 
a silver (Ag)-containing metal Such as Agora Ag alloy, a 
gold (Au)-containing metal Such as Au or a Au alloy, a 
copper (Cu)-containing metal Such as Cu or a Cu alloy, a 
molybdenum (Mo)-containing metal Such as Mo and a Mo 
alloy, chrome (Cr), titanium (Ti), or tantalum (Ta). The gate 
lines 121 may be configured as a multi-layered structure, in 
which at least two conductive layers (not shown) having 
different physical properties are included. In such a struc 
ture, one of the two conductive layers is made of a low 
resistivity metal in order to reduce delay of the signals or 
Voltage drop in the gate lines 121. Another conductive layer 
in a multi-layered structure is made of a material having 
prominent physical, chemical, and electrical contact prop 
erties with other materials such as indium tin oxide (“ITO) 
and indium zinc oxide (“IZO). Besides the materials 
described above, various other metals and conductors and 
combinations thereof can be used to form the gate lines 121. 
0044 All lateral sides of the gate lines 121 preferably 
slope between about 30° and about 80° relative to the 
surface of the substrate 110. 

0045. A gate insulating layer 140 is formed on the gate 
lines 121, and may be further formed on exposed surfaces of 
the substrate 110 not covered by the gate lines 121. The gate 
insulating layer 140 may be made of an inorganic insulator, 
such as silicon nitride (SiN.) or silicon oxide (SiO), or an 
organic insulator, such as maleimide-styrene, polyvinylal 
cohol (PVA), or modified cyanoethypullulan (m-CEP). The 
gate insulating layer 140 made of SiN may be surface 
treated with octadecyltrichlorosilane (OTS). 
0046) A plurality of data lines 171 and a plurality of drain 
electrodes 175 are formed on the gate insulating layer 140. 
0047 The data lines 171 for transmitting data signals 
extend Substantially in a second direction, such as a vertical 
direction, to cross the gate lines 121. The second direction 
may be substantially perpendicular to the first direction. The 
plurality of data lines 171 cross the plurality of gate lines 
121 to define a matrix of pixel regions there between. Each 
data line 171 includes a plurality of source electrodes 173 
extending toward the respective gate electrodes 124. Such as 
by protruding from the data line 171 in the first direction, 
and an end portion 179 having a relatively large dimension 
to connect to a different layer or an external device. Data 
drivers (not shown) for generating the data signals may be 
mounted on a flexible printed circuit (not shown) attached to 
the substrate 110, or directly on the substrate 110. Otherwise, 
the data drivers may be integrated into the substrate 110, in 
which case, the data lines 171 are directly connected to the 
date drivers. 

0048. The drain electrodes 175 that are separated from 
the data lines 171 are disposed opposite to the source 
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electrodes 173, centering on the gate electrodes 124. That is, 
a portion of each drain electrode 175 overlaps each respec 
tive gate electrode 124, and is spaced from each source 
electrode 173, where the space between the source electrode 
173 and the drain electrode 175 is centered over each gate 
electrode 124 to form a channel thereon. The drain electrode 
175 may further include an extension portion, extending 
away from the gate electrode 124, for connection with a 
pixel electrode 191, as will be further described below. 
0049. The data lines 171 and the drain electrodes 175 are 
preferably made of an Al-containing metal Such as Al or an 
Al alloy, a Ag-containing metal Such as Agora Ag alloy, a 
Au-containing metal Such as Au or a Au alloy, a Cu 
containing metal Such as Cuora Cu alloy, a Mo-containing 
metal such as Mo and a Mo alloy, nickel (Ni), Cr, Ti, Ta, or 
ITO. The data lines 171 and the drain electrodes 175 may be 
configured as a multi-layered structure, in which at least two 
conductive layers (not shown) having different physical 
properties are included. In such a structure, one of the two 
conductive layers is made of a low-resistivity metal in order 
to reduce delay of the signals or Voltage drop in the data lines 
171 and the drain electrodes 175. Also in a multi-layered 
structure, another conductive layer is made of a material 
having prominent physical, chemical, and electrical contact 
properties with ITO, IZO, and particularly, organic semi 
conductors. Besides the materials described above, various 
metals and conductors and combinations thereof can be used 
to form the data lines 171 and the drain electrodes 175. 

0050 All lateral sides of the data lines 171 and the drain 
electrodes 175 preferably slope between about 30° and about 
80° relative to the Surface of the Substrate 110. 

0051 A plurality of island-shaped organic semiconduc 
tors 154 are formed on the data lines 171, the drain elec 
trodes 175, and the gate insulating layer 140, such as 
including the portions of the gate insulating layer 140 
exposed between the drain electrodes 175 and the source 
electrodes 173. Each organic semiconductor 154 is formed 
above the gate electrode 124, and is in contact with a source 
electrode 173 and a drain electrode 175. 

0052 The organic semiconductors 154 may be made of a 
polymer or an oligomer, which have a conjugated structure 
that can facilitate mobility of electrons. The organic semi 
conductors 154 may also be made of a low molecular 
compound or a high molecular compound that is soluble in 
aqueous Solutions and organic solvents. In a solution pro 
cess, a low molecular compound with very low solubility 
may be used with a derivative with a hydrophilic reactive 
radical or a hydrophobic reactive radical. 
0053 For example, the organic semiconductors 154 are 
made of one selected from a derivative containing a Sub 
stituent of tetracene or pentacene, oligothiophene in which 
4, 5, 6, 7, or 8 thiophene rings are connected to each other 
at the position of 2 or 5, polythienylenevinylene, poly 
3-hexylthiophene, phthalocyanine, and thiophene. 

0054 The organic semiconductors 154 may also be made 
of a photosensitive organic material. A layer of Such a 
material can have a predetermined pattern with semicon 
ductor properties after being exposed to light. More specifi 
cally, an organic compound, in which a moiety, a specific 
segment of the molecular structure, that exhibits the semi 
conductor properties, and an acid-liable group, that is 
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decomposed when being exposed to light under a specific 
condition, exist together in its molecular structure, and can 
be used to form the organic semiconductors 154. In the case 
when such a compound is exposed to light in the presence 
of a photo-acid generator, the acid-liable group of the 
compound is decomposed by an acid-catalyst (H) emerging 
from the photo-acid generator, and an organic material with 
semiconductor properties is produced with the decomposi 
tion to form the organic semiconductors 154. 
0055. During manufacture, as will be further described 
below, such an organic material is deposited on a partial 
portion of or the entire substrate 110 by using a technique of 
evaporation, spin coating, off-set printing, screen printing, 
micro-contact printing, or inkjet printing, and then is 
exposed to light, so that organic semiconductors 154 are 
formed. Here, a layer of organic material with low resolu 
tion, which is formed by a comparably simple method Such 
as spin coating or any printing technique, is patterned only 
by photolithography without an additional process, thereby 
changing it into a plurality of organic semiconductors 154 
with high resolution. 

0056. A gate electrode 124, a source electrode 173, a 
drain electrode 175, and an organic semiconductor 154 form 
a thin film transistor (“TFT). A TFT channel is formed in 
the organic semiconductor 154 that is placed between the 
source electrode 173 and the drain electrode 175, above the 
gate electrode 124. 
0057. A plurality of insulating patterns 164 are formed on 
the respective organic semiconductors 154. The insulating 
patterns 164 are made of parylene, poly vinyl alcohol 
(PVA), or a fluoride-based hydrocarbon compound, to 
protect the organic semiconductors 154 from high tempera 
ture, plasma, and chemical materials that will be applied in 
Succeeding processes. 

0.058 A passivation layer 180 is formed on the data lines 
171, the drain electrodes 175, and the insulating patterns 
164, and may be further formed on exposed portions of the 
gate insulating layer 140 as shown in FIG. 2. The passiva 
tion layer 180 may be made of an inorganic insulator Such 
as SiN or SiO, an organic insulator Such as polyimide or 
polyacryl, or a low dielectric insulator having a dielectric 
constant below 4.0. Desirable examples of the low dielectric 
insulator are a-Si:C:O, a-Si:O:F, etc., produced by plasma 
enhanced chemical vapor deposition (“PECVD). However, 
the passivation layer 180 may be configured as a double 
layered structure including a lower inorganic insulator layer 
and an upper organic insulator layer. This structure has a 
good insulating property, and protects the exposed semicon 
ductors 154 from damage. In alternative embodiments, the 
passivation layer 180 may be omitted. 
0059) The passivation layer 180 is provided with a plu 

rality of contact holes 182 and 185, through which the end 
portions 179 of the data lines 171 and the drain electrodes 
175 are exposed, respectively. The contact holes 185 may be 
formed in an extension portion of the drain electrodes 175. 
A plurality of contact holes 181 are formed in the passivation 
layer 180 and the gate insulating layer 140, and the end 
portions 129 of the gate lines 121 are exposed through the 
contact holes 181. 

0060 A plurality of pixel electrodes 191 and a plurality 
of contact assistants 81 and 82 are formed on the passivation 
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layer 180. The pixel electrodes 191 and the contact assistants 
81 and 82 are made of a transparent conductor such as IZO 
or ITO, or an opaque reflective conductor Such as Al, Ag, or 
any of their alloys. 
0061 The pixel electrodes 191 are physically and elec 
trically connected to the drain electrodes 175 through the 
contact holes 185 in order to receive the data voltages from 
the drain electrodes 175. The pixel electrodes 191 are 
Supplied with the data Voltages and generate electric fields in 
cooperation with a common electrode (not shown) of a 
different panel (not shown) opposing the TFT array panel. 
The electric fields generated between the pixel electrodes 
191 and the common electrode determine the orientations of 
liquid crystal (“LC) molecules in an LC layer (not shown) 
interposed between the pixel electrodes 191 and the com 
mon electrode. Each set of a pixel electrode 191 and the 
common electrode forms an LC capacitor that is capable of 
storing the applied voltage after the TFT is turned off, such 
as when the gate lines 121 deliver an OFF signal to the TFTs 
via the gate electrodes 124. 
0062 Each pixel electrode 191 may be partially over 
lapped, as illustrated, with an adjacent gate line 121 and an 
adjacent data line 171 to increase the aperture ratio. 
0063. The contact assistants 81 and 82 are connected to 
the end portions 129 of the gate lines 121 and the end 
portions 179 of the data lines 171 through the contact holes 
181 and 182, respectively. The contact assistants 81 and 82 
supplement adhesion between the exposed end portions 129 
and 179 and exterior devices, and further serve to protect the 
end portions 129, 179. 
0064. Hereinafter, an exemplary method of manufactur 
ing the exemplary organic TFT array panel shown in FIG. 
1 and FIG. 2 will be described with reference to FIG. 3 
through FIG. 13, as well as with reference to FIG. 1 and 
FG, 2. 

0065 FIG. 3, FIG. 5, FIG. 8, FIG. 10, and FIG. 12 are 
layout views for explaining exemplary intermediate process 
steps to manufacture the exemplary organic TFT array panel 
shown in FIG. 1 and FIG. 2. FIG. 4 is a schematic 
cross-sectional view cut along line IV-IV FIG. 3, FIG. 6 is 
a schematic cross-sectional view cut along line VI-VI of 
FIG. 5, FIG. 7 is a schematic cross-sectional view for 
illustrating an exemplary step that follows the exemplary 
step shown in FIG. 6, FIG. 9 is a schematic cross-sectional 
view cut along line IX-IX of FIG. 8, FIG. 11 is a schematic 
cross-sectional view cut along line XI-XI of FIG. 10, and 
FIG. 13 is a schematic cross-sectional view cut along line 
XIII-XIII of FIG. 12. 

0066 First, a plurality of gate lines 121 with gate elec 
trodes 124 and end portions 129 are formed on an insulating 
Substrate 110 made of transparent glass or plastic, as shown 
in FIG. 3 and FIG. 4. 

0067 Next, a gate insulating layer 140 is formed on the 
entire substrate 110, including the portions covered by the 
gate lines 121, end portions 129, and gate electrodes 124 by 
a CVD process, as shown in FIG. 5 and FIG. 6. The gate 
insulating layer 140 may have a thickness of 500D to 
3000D, and may be surface-treated with an OTS solution. 
0068 Then, a low-resistivity conductor such as, but not 
limited to, Au is deposited on the gate insulating layer 140. 
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The deposited layer is patterned by photolithography, so that 
a plurality of data lines 171 with source electrodes 173 and 
end portions 179, and a plurality of drain electrodes 175 are 
formed on the gate insulating layer 140. 

0069. Subsequently, as shown in FIG. 7, an organic layer 
150 is formed to fully or partially cover the data lines 171 
and the drain electrodes 175. The organic layer 150 is made 
of a photosensitive organic compound that includes a moi 
ety, that exhibits semiconductor properties, and an acid 
liable group, that is decomposable when exposed to light 
under a specific condition. More specifically, a pentacene 
derivative with a t-butyloxycarbonyl (t-BOC) group in its 
molecular structure may be used to form the organic layer 
150. The pentacene derivative can be obtained from a 
reaction between pentacene and N-sulfinyl-tert-butylcar 
bamate in the presence of a catalyst of palladium. Such a 
reaction bonds the t-butyloxycarbonyl (t-BOC) group to the 
pentacene structure by a Diels-Alder reaction. 

0070 The pentacene derivative can be deposited by using 
various techniques, such as evaporation, spin coating, off-set 
printing, Screen printing, micro-contact printing, or inkjet 
printing. 

0071 Next, the deposited layer is exposed to UV light in 
the presence of a photo-acid generator Such as di-tert-butyl 
phenyliodonium, and then a thermal treatment is performed 
at 110° C. to 150° C. for 5 minutes. At this time, the t-BOC 
group of the pentacene derivative is decomposed by hydro 
gen emerging from the photo-acid generator, thereby form 
ing a plurality of organic semiconductors 154 formed of 
pentacene, as shown in FIG. 8 and FIG. 9. 
0072 Next, an insulating layer including parylene, poly 
vinyl alcohol, or a fluoride-based hydrocarbon compound, is 
formed on the substrate 110, at least in an area overlying the 
organic semiconductors 154, by a dry process that is per 
formed at a low temperature. The insulting layer is then 
patterned by photolithography, thereby forming a plurality 
of insulating patterns 164 that fully cover the respective 
organic semiconductors 154, as shown in FIG. 10 and FIG. 
11. Each insulating pattern 164 may also overly portions of 
the gate insulating layer 140, the source electrode 173, and 
the drain electrode 175 adjacent to the covered organic 
semiconductor 154. 

0073) Subsequently, as shown in FIG. 12 and FIG. 13, a 
passivation layer 180 is formed on the data lines 171, the 
drain electrodes 175, and the insulating patterns 164, as well 
as exposed portions of the gate insulating layer 140, and is 
then patterned to form a plurality of contact holes 181, 182, 
and 185 therein, through which the end portions 129 of the 
gate lines 121, the end portions 179 of the data lines 171, and 
the drain electrodes 175 are partially exposed, respectively. 

0074 Lastly, a plurality of pixel electrodes 191 and a 
plurality of contact assistants 81 and 82 are formed on the 
passivation layer 180, as shown in FIG. 1 and FIG. 2. 

0075. Hereinafter, the structure of an exemplary organic 
TFT array panel according to another exemplary embodi 
ment of the present invention will be described with refer 
ence to FIG. 14 and FIG. 15. 

0.076 FIG. 14 is a layout view of an exemplary organic 
TFT array panel according to another exemplary embodi 
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ment of the present invention, and FIG. 15 shows schematic 
cross-sectional views cut along line XV-XV and line XV'- 
XV" of FIG. 14. 

0.077 Referring to FIG. 14 and FIG. 15, a plurality of 
data lines 171 and a plurality of light-blocking members 174 
are formed on an insulating Substrate 110 made of transpar 
ent glass or plastic. 
0078. The data lines 171 for transmitting data signals 
extend Substantially in a second direction, such as a vertical 
direction. Each data line 171 includes a plurality of projec 
tions 172 and an end portion 179 that has a large area for 
contact with another layer or an external driving circuit. The 
projections 172 project from the data lines 171 in an angular 
direction to the second direction, Such as in a first direction 
substantially perpendicular to the second direction. The data 
lines 171 and the light-blocking members 174 may be made 
of a low-resistivity metal Such as Au, Ag, Cu, or Al, or any 
of their alloys, in order to reduce delay of the signals or 
voltage drop in the data lines 171 and the light-blocking 
members 174. They may also be configured as a multi 
layered structure including at least two conductive layers 
having different physical properties. In such a structure, one 
of the two layers is made of a low-resistivity conductor, 
while another conductive layer is made of a conductor Such 
as Mo, a Mo alloy (for example, MoW), or Cr, which has 
good physical, chemical, and electrical contact properties 
with ITO and IZO. Besides the materials described above, 
various metals and conductors and combinations thereof can 
be used to form the data lines 171 and the light blocking 
members 174. 

0079 The data lines 171 and the light-blocking members 
174 are formed to have a thickness of 1000 A to 3000 A. 

0080 All lateral sides of the data lines 171 and the 
light-blocking members 174 preferably slope between about 
30° and about 80° relative to the Surface of the Substrate 110. 

0081. A first interlayer insulating layer 160p is formed on 
the data lines 171 and the light-blocking members 174. The 
first interlayer insulating layer 160p may further be formed 
on exposed portions of the substrate 110. The first interlayer 
insulating layer 160p is made of an inorganic insulator Such 
as, but not limited to, SiN. or SiO. 
0082) A second interlayer insulating layer 160g is formed 
on the first interlayer insulating layer 160p. The second 
interlayer insulating layer 160g is made of an organic 
insulator including at least one of polyacryl, polyimide, and 
benzocyclobutyne (CoH), which have good durability. In 
an alternative embodiment, either of the two interlayer 
insulating layers 160p and 160g may be omitted. 
0083. A plurality of contact holes 162 and 163 are formed 
in the interlayer insulating layers 160, and the projections 
172 and the end portions 179 of the data lines 171 are 
partially exposed through the contact holes 163 and 162. 
0084. A plurality of gate lines 121, a plurality of contact 
patterns 128, and a plurality of storage electrode lines 131 
are formed on the second interlayer insulating layer 1604. 
0085. The gate lines 121 for transmitting gate signals 
extend Substantially in a first direction, such as a horizontal 
direction, to cross the data lines 171. The first direction may 
be substantially perpendicular to the second direction. Each 
gate line 121 includes a plurality of gate electrodes 124 
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protruding upward. Such as protruding in the second direc 
tion. An end portion 129 of each gate line 121 is more widely 
formed than other portions of the gate line 121 for good 
contact with an external device or a different layer. 
0.086 The contact patterns 128 are connected to the data 
lines 171 through the contact holes 163 that are formed in 
the interlayer insulating layers 160, for a purpose as will be 
further described below. 

0087. The storage electrode lines 131 extend substan 
tially in the first direction, such as a horizontal direction, and 
thus may extend substantially parallel to the gate lines 121. 
Each storage electrode line 131 includes a plurality of 
storage electrodes 133. Each storage electrode 133 includes 
two vertical lines that extend downward from the storage 
electrode line 131, in the second direction, and are placed 
between two adjacent data lines 171, and a horizontal line, 
extending in the first direction, that connects both ends of the 
two vertical lines and is placed above the gate line 121. In 
other words, the storage electrode 133 is formed within each 
pixel region defined by intersecting pairs of gate lines 121 
and data lines 171. 

0088. The gate lines 121, the contact patterns 128, and 
the storage electrode lines 131 may be made of a low 
resistivity metal Such as Au, Ag, or Al, or any of their alloys, 
in order to reduce delay of the signals or Voltage drop in the 
gate lines 121, the contact patterns 128, and the storage 
electrode lines 131. They may also be configured as a 
multi-layered structure including at least two conductive 
layers having different physical properties. In Such a struc 
ture, one of the two layers is made of a low-resistivity 
conductor, while another layer is made of a conductor Such 
as Mo, a Mo alloy (for example, MoW), or Cr, which has 
good physical, chemical, and electrical contact properties 
with other materials such as ITO and IZO. Besides the 
materials described above, various metals and conductors 
and combinations thereof can be used to form the gate lines 
121, the contact patterns 128, and the storage electrode lines 
131. 

0089. The gate lines 121, the contact patterns 128, and 
the storage electrode lines 131 preferably slope between 
about 30° and about 80° relative to the Surface of the 
Substrate 110. 

0090. A gate insulating layer 140 is formed on the entire 
substrate 110 with the gate lines 121, the contact patterns 
128, and the storage electrode lines 131 formed thereon, and 
thus the gate insulating layer 140 may further be formed on 
the second interlayer insulating layer 160g as illustrated in 
FIG. 15. The gate insulating layer 140 may be made of an 
inorganic insulator Such as SiN or an organic insulator. 
Preferably, the gate insulating layer 140 is made of an 
organic insulator, Such as SiO that is surface-treated with 
octadecyltrichlorosilane (“OTS), parylene that is achieved 
from a vacuum chamber of a chemical vapor deposition 
(“CVD) process, or a hydrocarbon-based high molecular 
compound containing fluorine (F). 
0.091 The gate insulating layer 140 made of parylene 
exhibits good insulation properties because parylene has a 
very low dielectric constant. Parylene is very uniformly 
deposited over the entire area of the substrate 110 having the 
elements formed thereon as described above. In this case, 
the thickness of a parylene layer can range from 1000 A to 
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several micrometers. In addition, parylene polymers are 
insoluble in all organic solvents in existence. Since a 
parylene deposition process is performed at room tempera 
ture, the parylene layer undergoes no heat stress during the 
process. Moreover, etching of the parylene layer is eco 
friendly performed because dry etching uses no solvent. 

0092. The gate insulating layer 140 has a thickness of 
about 6000 A to 1.2 Lum. 
0093. A plurality of contact holes 141 and 142 are formed 
in the gate insulating layer 140, and the end portions 129 of 
the gate lines 121 and the end portions 179 of the data lines 
171 are at least partially exposed through the contact holes 
141 and 142, respectively. A plurality of contact holes 143 
are also formed in the gate insulating layer 140. Each contact 
hole 143 is aligned with a contact hole 163 formed in the 
interlayer insulating layers 160, and projections 172 of the 
data lines 171, which are adjacent to the gate electrodes 124, 
may be partially exposed through the contact holes 143 and 
the contact holes 163. Alternatively, the contact pattern 128, 
formed in the contact hole 163 and contacting the projection 
172, is exposed by the contact hole 143. 

0094. In one exemplary embodiment, the end portions 
129 of the gate lines 121 and the end portions 179 of the data 
lines 171 are connected to external driving circuits mounted 
on the substrate 110 in the form of IC chips, through the 
contact holes 141 and 142, by using a thin anisotropic 
conductive film. Alternately, the external driving circuits 
(particularly, gate driving circuits) may be integrated into the 
Substrate. In this case, the driving circuits are formed on the 
same layer as the organic TFTs, and the end portions 129 and 
179 respectively of the gate lines 121 and the data lines 171 
are electrically connected to output terminals of the driving 
circuits. 

0.095) A plurality of source electrodes 193, a plurality of 
pixel electrodes 191, and a plurality of contact assistants 81 
and 82 are formed on the gate insulating layer 140. The 
source electrodes 193, the pixel electrodes 191, and the 
contact assistants 81 and 82 are made of a transparent 
conductor such as, but not limited to, IZO or ITO, or a good 
reflective conductor, and are formed to a thickness of about 
300 A to 800 A. 

0096) The pixel electrodes 191 are partially overlapped 
with the gate electrodes 124, and the overlap portions of the 
pixel electrodes 191 become drain electrodes 195. The drain 
electrodes 195 receive the data signals. 

0097. The source electrodes 193 are placed opposite to 
the drain electrodes 195, spaced from the drain electrodes 
195, centering on the gate electrodes 124, and are connected 
to the data lines 171 through the contact holes 143 and 163. 

0098. A partial outline of each source electrode 193, 
facing the drain electrode 195, is wave-shaped, and a partial 
outline of the opposite drain electrode 195, facing the source 
electrode 193, is formed parallel to such an outline of the 
source electrode 193. In other words, the partial outline of 
the drain electrode 195 has a wave-shape spaced from but 
nested within the wave shape of the partial outline of the 
source electrode 193, such a distance between the source 
electrode 193 and the drain electrode 195 is substantially 
consistent. The wave-shaped outlines maximize the length 
within a given unit area. 
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0099 Each pixel electrode 191 is partially overlapped 
with the adjacent gate line 121 and the adjacent data line 171 
to increase the aperture ratio. However, such an overlap 
structure is optional. 

0100. The contact assistants 81 and 82 are connected to 
the end portions 129 of the gate lines 121 and the end 
portions 179 of the data lines 171 through the contact holes 
141 and 142, respectively. The contact assistants 81 and 82 
supplement adhesion between the exposed end portions 129 
and 179 and exterior devices, and protect the end portions 
129 and 179. 

0101 The contact patterns 128 are connected to the data 
lines 171 through the contact holes 163 that are formed in 
the interlayer insulating layers 160. The contact patterns 128 
are also connected to the source electrodes 193 through the 
contact holes 143 that are formed in the gate insulating layer 
140. Since Some organic layers. Such as the second interlayer 
insulating layer 1604 and the gate insulating layer 140, exist 
between the data lines 171 and the source electrodes 193, 
defective contact may occur between the data lines 171 and 
the Source electrodes 193 if the Source electrodes 193 were 
directly connected to the data lines 171. In this case, the 
contact patterns 128, which are provided between the data 
lines 171 and source electrodes 193, prevent such a defective 
COntact. 

0102) A plurality of island-shaped organic semiconduc 
tors 154 are formed on the drain electrodes 195 and the 
source electrodes 193. Each organic semiconductor 154 is 
placed in a location Substantially centered above a gate 
electrode 124, and is in contact with a source electrode 193 
and a drain electrode 195, such as in an area occupied by the 
wave-shaped outlines of the source and drain electrodes 193, 
195. Each organic semiconductor 154 is also aligned with 
one of the light-blocking members 174, positioned generally 
below the gate electrodes 124. In this case, the light 
blocking members 174 prevent photoleakage current from 
abruptly increasing in the organic semiconductors 154. 

0103). Each organic semiconductor 154 may be formed of 
a polymer or an oligomer, which has a conjugated system 
that is capable of easily transferring electrons. The organic 
semiconductor 154 may include a low molecular compound 
or a high molecular compound that is soluble in aqueous 
Solutions and organic solvents. For a low molecular com 
pound with low solubility, derivatives where a hydrophilic 
or hydrophobic functional group is combined to a conju 
gated low molecular compound may be used. 

0104. Each organic semiconductor 154 may be made of 
a derivative containing a Substituent of tetracene or penta 
cene, oligothiophene in which 4, 5, 6, 7, or 8 thiophene rings 
are connected to each other at the position of 2 or 5 thereof, 
polythienylenevinylene, poly-3-hexylthiophene, phthalo 
cyanine, or thiophene. 

0105 The organic semiconductors 154 may also be made 
of a photosensitive organic material. A layer of Such a 
material can have a predetermined pattern with semicon 
ductor properties after being exposed to light. More specifi 
cally, an organic compound, in which a moiety, a specific 
segment of the molecular structure, that exhibits the semi 
conductor properties, and an acid-liable group, that is 
decomposable when being exposed to light under a specific 
condition, exist together in its molecular structure, and can 
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be used to form the organic semiconductors 154. In the case 
when such a compound is exposed to light in the presence 
of a photo-acid generator, the acid-liable group of the 
compound is decomposed by an acid-catalyst (H) emerging 
from the photo-acid generator, and an organic material with 
semiconductor properties is produced with the decomposi 
tion to form the organic semiconductors 154. 
0106 During manufacture, such an organic material is 
deposited on a partial portion of or the entire substrate 110 
by using a technique of evaporation, spin coating, off-set 
printing, Screen printing, micro-contact printing, or inkjet 
printing, and then is exposed to light, so that organic 
semiconductors 154 are formed. Here, a layer of organic 
material with low resolution, which is formed by a compa 
rably simple method such as the spin coating or any printing 
technique, is patterned only by photolithography without an 
additional process, thereby changing it into a plurality of 
organic semiconductors 154 with high resolution. 
0.107 The organic semiconductors 154 are formed to 
have thickness of 300 A to 1000 A. 

0108) A gate electrode 124, a source electrode 193, a 
drain electrode 195, and an organic semiconductor 154 form 
a TFT. A TFT channel (Q) is formed in the organic semi 
conductor 154 that is placed between the source electrode 
193 and the drain electrode 195. The TFT channel Q may 
have a wave-shape following the wave-shape of the partial 
outlines of the source and drain electrodes 193, 195. 
0109) A plurality of insulating patterns 183 are formed on 
the respective organic semiconductors 154. The insulating 
patterns 183 are made of parylene, poly vinyl alcohol (PVA) 
or a fluoride-based hydrocarbon compound, to protect the 
organic semiconductors 154 from high temperature, plasma, 
and chemical materials in Succeeding processes. 

0110 Hereinafter, an exemplary method of manufactur 
ing the exemplary organic TFT array panel shown in FIG. 
14 and FIG. 15 will be described with reference to FIG. 16 
through FIG. 24. 

0111 FIG. 16, FIG. 18, FIG. 20, and FIG. 23 are layout 
views for explaining exemplary intermediate process steps 
to manufacture the exemplary organic TFT array panel 
shown in FIG. 14 and FIG. 15. FIG. 17 is a schematic 
cross-sectional view cut along line XVII-XVII" and line 
XVII'-XVII" of FIG. 16, FIG. 19 is a schematic cross 
sectional view cut along line XIX-XIX' and line XIX-XIX" 
of FIG. 18, FIG. 21 is a schematic cross-sectional view cut 
along line XXI-XXI' and line XXI-XXI" of FIG. 20, FIG. 
22 is a schematic cross-sectional view for explaining an 
exemplary step following the exemplary step of FIG. 21, 
and FIG. 24 is a schematic cross-sectional view cut along 
line XXIV-XXIV and line XXIV'-XXIV" of FIG. 23. 

0112 First, with reference to FIG. 16 and FIG. 17, a 
metal layer is formed on an insulating substrate 110 made of 
glass or plastic by a sputtering process. The metal layer may 
be made of a low-resistivity metal Such as Au, Ag, Cu, or Al, 
or any of their alloys, or may be configured as a multi 
layered structure including at least a low-resistivity conduc 
tive layer and a conductive layer having good contact 
properties with other materials. 
0113. The metal layer is patterned by photolithography, 
so that a plurality of data lines 171 with projections 172 and 
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end portions 179, and a plurality of light-blocking members 
174 are formed, as shown in FIGS. 16 and 17. 

0114) Next, with reference to FIG. 18 and FIG. 19, an 
inorganic material Such as SiN is deposited on the entire 
substrate 110 with the data lines 171 and the light-blocking 
members 174, so that a first interlayer insulating layer 160p 
is formed. Subsequently, a photosensitive organic material is 
deposited on the first interlayer insulating layer 160p, so that 
a second interlayer insulating layer 160g is formed. The first 
interlayer insulating layer 160p may be formed at about 250° 
C. to 400° C. by a CVD process, while the second interlayer 
insulating layer 160g may be formed by solution process 
Such as spin coating the organic material. In alternative 
embodiments, either of the two interlayer insulating layers 
160p and 160g may be omitted. 
0115) Next, the second interlayer insulating layer 1604 is 
selectively exposed to light in order to form a plurality of 
contact holes 162 and 163, through which portions of the 
projections 172 and the end portions 179 of the data lines 
171 are individually exposed. Subsequent to the formation 
of the contact holes 162 and 163, a dry etching process for 
the first interlayer insulating layer 160p is performed using 
a mask of the second interlayer insulating layer 1604. 
0116) Next, a metal layer is formed on the second inter 
layer insulating layer 160g. The metal layer may be made of 
Au, Ag, Cu, Al, or any of their alloys, or may be configured 
as a multi-layered structure including at least a low-resis 
tivity conductive layer and a conductive layer having good 
contact properties with other materials. 
0117 The metal layer is then selectively etched by pho 
tolithography, so that a plurality of gate lines 121 with gate 
electrodes 124, a plurality of contact patterns 128, and a 
plurality of storage electrode lines 131 with storage elec 
trodes 133 are formed. 

0118 With reference to FIG. 20 and FIG. 21, a gate 
insulating layer 140 is formed on the entire substrate 110 
including the gate lines 121, the contact patterns 128, and the 
storage electrode lines 131. The gate insulating layer 140 is 
made of an inorganic material or a photosensitive organic 
material. 

0119) Next, the gate insulating layer 140 is selectively 
exposed to light. As a result, a plurality of contact holes 141, 
142, and 143 are formed in the gate insulating layer 140, and 
the end portions 129 of the gate lines 121, the end portions 
179 of the data lines 171, and the contact patterns 128 are 
exposed through the contact holes 141, 142, and 143, 
respectively. 
0120 Subsequently, amorphous ITO is deposited on the 
gate insulating layer 140 by a sputtering process. The 
sputtering process is performed at room temperature. A 
deposited amorphous ITO layer is patterned using a weak 
acid etchant containing amine (NH), so that a plurality of 
source electrodes 193, a plurality of pixel electrodes 191 
including a plurality of drain electrodes 195, and a plurality 
of contact assistants 81 and 82 are formed as shown in FIG. 
21. While an amorphous ITO layer is described, other 
transparent conductors or good reflective conductors may 
also be employed. As mentioned above, the amorphous ITO 
layer can be etched by the weak-acid etchant, differing from 
other conductive layers or crystalline ITO layers can be 
etched only by strong-acid etchants. If a strong-acid etchant 
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is used, the etchant may create cracks in the gate insulating 
layer 140 by attacking the gate insulating layer 140, and it 
may even erode different conductive layers underlying the 
gate insulating layer 140 by soaking through the cracks. 
0121 Next, the amorphous ITO layer may be crystal 
lized. 

0122) Again, while an amorphous ITO layer has been 
described, it would also be within the scope of these 
embodiments to form the source electrodes 193, the pixel 
electrodes 191, and the contact assistants 81 and 82 from a 
different transparent conductor such as IZO, or a reflective 
conductor such as Au or Al, instead of ITO. 
0123. With reference to FIG. 22, an organic layer 150 is 
formed on the entire substrate 110, or substantially the entire 
substrate 110, with the source electrodes 193 and the pixel 
electrodes 191. The organic layer 150 is made of a photo 
sensitive organic compound that includes a moiety, a spe 
cific segment of the molecular structure, that exhibits semi 
conductor properties, and an acid-liable group, that is 
decomposable when being exposed to light under a specific 
condition. More specifically, a pentacene derivative with a 
t-butyloxycarbonyl (t-BOC) group in its molecular struc 
tures may be used to form the organic layer 150. The 
pentacene derivative causes a reaction between pentacene 
and N-sulfinyl-tert-butylcarbamate in the presence of a 
catalyst of palladium. Such a reaction bonds the t-butyloxy 
carbonyl (t-BOC) group to the pentacene structure by a 
Diels-Alder reaction. 

0.124. The pentacene derivative can be deposited by using 
a technique of evaporation, spin coating, off-set printing, 
screen printing, micro-contact printing, or inkjet printing. 
0.125 With reference to FIG. 23 and FIG. 24, a layer of 
the pentacene derivative is exposed to UV light in the 
presence of a photo-acid generator Such as di-tert-butyl 
phenyliodonium, and then a thermal treatment is performed 
at about 110D to 150D for 5 minutes. At this time, the 
t-BOC group of the pentacene derivative is decomposed by 
hydrogen emerging from the photo-acid generator, thereby 
forming a plurality of organic semiconductors 154 formed of 
pentacene. 

0.126 Next, an insulating layer including parylene, poly 
vinyl alcohol (PVA), or a fluoride-based hydrocarbon com 
pound, is formed on the substrate 110 by a dry process that 
is performed at a low temperature. The insulating layer is 
then patterned by photolithography, thereby forming a plu 
rality of insulating patterns 183 that fully cover the respec 
tive organic semiconductors 154, as shown in FIG. 14 and 
F.G. 15. 

0127. The present invention is not limited to the LCDs 
described above, but is also applicable to other display 
devices that operate by TFTs, such as organic light emitting 
devices (“OLEDs) and electronic papers (“e-papers'). 
0128. In the present invention, a photo etching process 
using a photoresist film or a barrier forming process, which 
would ordinarily be required to form a semiconductor pat 
tern, can be omitted because the semiconductors are made of 
a photosensitive organic material. Also, even though the 
organic material is deposited by a solution process with low 
resolution, a deposited layer is changed to organic semicon 
ductors with high resolution after being patterned by pho 
tolithography. 
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0129. The present invention should not be considered 
limited to the particular examples described above, but 
rather should be understood to cover all aspects of the 
invention as fairly set out in the attached claims. Various 
modifications, equivalent processes, as well as numerous 
structures to which the present invention may be applicable 
will be readily apparent to those of skill in the art to which 
the present invention is directed upon review of the instant 
specification. 

What is claimed is: 
1. An organic thin film transistor array panel comprising: 
a Substrate; 
a gate line extending in a first direction; 
a data line extending in a second direction, intersecting 

with and insulated from the gate line; 
a source electrode connected to the data line; 
a drain electrode facing the Source electrode; 
a pixel electrode connected to the drain electrode; and 
an organic semiconductor connected to the source elec 

trode and the drain electrode, the organic semiconduc 
tor made of an organic material with photosensitivity. 

2. The organic thin film transistor array panel of claim 1, 
wherein the organic material is a soluble organic material. 

3. The organic thin film transistor array panel of claim 2, 
wherein the organic material has a conjugated structure. 

4. The organic thin film transistor array panel of claim 1, 
wherein the organic material has a conjugated structure. 

5. The organic thin film transistor array panel of claim 1, 
wherein the organic material has an acid-labile group. 

6. The organic thin film transistor array panel of claim 1, 
wherein the organic material comprises a soluble pentacene 
derivative with an acid-labile group. 

7. The organic thin film transistor array panel of claim 6, 
wherein the acid-labile group is a t-butyloxycarbonyl group. 

8. The organic thin film transistor array panel of claim 1, 
further comprising an insulation pattern disposed on the 
organic semiconductor. 

9. The organic thin film transistor array panel of claim 8, 
wherein the insulation pattern comprises at least one of 
parylene, a fluoride-based hydrocarbon compound, and poly 
vinyl alcohol. 

10. The organic thin film transistor array panel of claim 1, 
wherein the source electrode, the drain electrode, and the 
pixel electrode are made of a same material. 

11. The organic thin film transistor array panel of claim 1, 
wherein the source electrode, the drain electrode, and the 
pixel electrode are formed in a same layer of the thin film 
transistor array panel. 

12. The organic thin film transistor array panel of claim 1, 
further comprising a contact pattern with conductivity dis 
posed between the source electrode and the data line. 

13. The organic thin film transistor array panel of claim 1, 
further comprising a light-blocking member placed below 
the organic semiconductor. 

14. The organic thin film transistor array panel of claim 1, 
wherein the organic semiconductor is formed within a 
wave-shaped channel between the source electrode and the 
drain electrode. 

15. The organic thin film transistor array panel of claim 1, 
wherein the organic semiconductor is formed from a layer of 
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organic material with a first resolution, and the layer is 
changed to the organic semiconductor with a second reso 
lution higher than the first resolution after patterning by 
photolithography. 

16. A method of manufacturing an organic thin film 
transistor array panel, the method comprising: 

forming a gate line on a Substrate; 
forming a gate insulating layer on the gate line; 

forming a drain electrode and a data line with a source 
electrode on the gate insulating layer, 

forming a layer of a photosensitive organic material on the 
data line and the drain electrode: 

forming an organic semiconductor by selectively expos 
ing the layer of photosensitive organic material to light; 

forming an insulation pattern covering the organic semi 
conductor, and 

forming a pixel electrode connected to the drain electrode. 
17. The method of claim 16, wherein the photosensitive 

organic material is a soluble material. 
18. The method of claim 16, wherein forming a layer of 

a photosensitive organic material is performed by a printing 
process, a spin coating process, or an ink-jet printing pro 
CCSS, 

19. The method of claim 16, wherein forming an organic 
semiconductor is performed using hydrogen (H) as a cata 
lyst. 

20. The method of claim 16, wherein the photosensitive 
organic material for the layer of a photosensitive organic 
material is obtained from a reaction of pentacene and 
t-butyloxycarbonyl. 

21. The method of claim 16, wherein, during forming an 
organic semiconductor, the photosensitive organic material 
layer undergoes a thermal-treatment after being exposed to 
light. 

22. The method of claim 16, wherein forming an insula 
tion pattern is performed at a low temperature with a dry 
process. 

23. The method of claim 16, wherein forming an insula 
tion pattern includes forming an insulating layer on the 
organic semiconductor and patterning the insulating layer by 
photolithography. 

24. A method of manufacturing an organic thin film 
transistor array panel, the method comprising: 

forming a data line on a Substrate; 
forming an insulating layer on the data line; 

forming a gate line on the insulating layer; 

forming a gate insulating layer with a contact hole, 
partially exposing the data line, on the gate line and the 
insulating layer; 

forming a source electrode, connected to the data line 
through the contact hole, and a pixel electrode with a 
drain electrode facing the source electrode, on the gate 
insulating layer; 

forming a layer of a photosensitive organic material on the 
source electrode and the pixel electrode: 
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forming an organic semiconductor by selectively expos 
ing the photosensitive organic material layer to light; 
and 

forming an insulation pattern covering the organic semi 
conductor. 

25. The method of claim 24, wherein the photosensitive 
organic material is a soluble material. 

26. The method of claim 24, wherein forming a layer of 
a photosensitive organic material is performed by a printing 
process, a spin coating process, or an ink-jet printing pro 
CCSS, 

27. The method of claim 24, wherein forming an organic 
semiconductor is performed using hydrogen (H) as a cata 
lyst. 

28. The method of claim 24, wherein the photosensitive 
organic material for the layer of a photosensitive organic 
material is obtained from a reaction of pentacene and 
t-butyloxycarbonyl. 

29. The method of claim 24, wherein, during forming an 
organic semiconductor, the photosensitive organic material 
layer undergoes a thermal-treatment after being exposed to 
light. 

30. The method of claim 24, wherein forming an insula 
tion pattern is performed at a low temperature with a dry 
process. 

31. The method of claim 24, wherein forming an insula 
tion pattern includes forming an insulating layer on the 
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organic semiconductor and patterning the insulating layer by 
photolithography. 

32. The method of claim 24, wherein forming a source 
electrode and a pixel electrode with a drain electrode com 
prises: 

forming a layer of indium tin oxide at room temperature; 
and 

patterning the layer of indium tin oxide by photolithog 
raphy. 

33. The method of claim 32, wherein, during patterning 
the layer of indium tin oxide, the layer of indium tin oxide 
is etched using an etchant containing a basic material. 

34. A method of manufacturing an organic thin film 
transistor, the method comprising: 

forming a layer of photosensitive organic material, having 
a first resolution, on a source electrode and a drain 
electrode; and, 

forming an organic semiconductor having a second reso 
lution, higher than the first resolution, after patterning 
the layer of organic material by photolithography. 

35. The method of claim 34, further comprising forming 
an insulating layer on the organic semiconductor and pat 
terning the insulating layer by photolithography. 

k k k k k 


