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(57) ABSTRACT 

A electrophoretic display is provided, Which includes: a thin 
?lm transistor array panel including a plurality of data lines 
having a plurality of source electrodes and a plurality of 
drain electrodes, a plurality of organic semiconductor 
islands at least covering the portion of the source and the 
drain electrodes and disposed between the source and the 
drain electrodes, a plurality of gate insulators formed on the 
organic semiconductor islands, a plurality of gate lines 
including a plurality of gate electrodes disposed on the gate 
insulators, and a plurality of pixel electrodes connected to 
the drain electrodes; a common electrode panel facing the 
thin ?lm transistor array panel and having a common 
electrode; and a plurality of micro-capsules containing a 
plurality of negative and positive pigment particles and 
interposed between the thin ?lm transistor array panel and 
the common electrode panel. 
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ELECTROPHORETIC DISPLAY AND METHOD OF 
MANUFACTURING THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a Continuation Application 
from a U8. patent application Ser. No. 11/152,897 ?led on 
Jun. 14, 2005, the disclosure of Which is hereby incorporated 
by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] (a) Field of the Invention 

[0003] The present invention relates to an electrophoretic 
display and a method of manufacturing thereof. 

[0004] (b) Description of the Related Art 

[0005] An electrophoretic display (EPD) is one type of ?at 
panel display devices that are used for electronic books. The 
EPD includes tWo panels including ?eld-generating elec 
trodes and a plurality of micro-capsules interposed betWeen 
the panels. Each micro-capsule includes electric ink con 
taining a plurality of White and black pigment particles that 
are negatively and positively charged. Upon application of 
an electric ?eld in the micro-capsules, the White and black 
particles move in opposite directions to display images. 

[0006] The EPD has high re?ectance and high contrast 
Without dependency on vieWing directions and thus it is 
comfortable for a vieWer to see a screen of the EPD as if he 

sees a paper. Since the micro-capsule has bistability of black 
and White states, it maintains its color Without maintaining 
the voltage across the micro-capsule, once set for black or 
White. Accordingly, the EPD exhibits small poWer consump 
tion. In addition, the EPD does not require polariZers, 
alignment layers, liquid crystal, etc., that are expensive 
requisites for a liquid crystal display, and thus is the EPD can 
be manufactured at loW cost. 

[0007] HoWever, the EPD has not a light blocking member 
to prevent the light incident from the external because the 
EPD is re?ective type and does not include a light source. 
Accordingly, it is preferable that the leakage current due to 
external light is minimized to enhance the characteristics of 
the EPD. 

SUMMARY OF THE INVENTION 

[0008] A electrophoretic display is provided, Which 
includes: a thin ?lm transistor array panel including a 
plurality of data lines having a plurality of source electrodes 
and a plurality of drain electrodes, a plurality of organic 
semiconductor islands at least covering the portion of the 
source and the drain electrodes and disposed betWeen the 
source and the drain electrodes, a plurality of gate insulators 
formed on the organic semiconductor islands, a plurality of 
gate lines including a plurality of gate electrodes disposed 
on the gate insulators, and a plurality of pixel electrodes 
connected to the drain electrodes; a common electrode panel 
facing the thin ?lm transistor array panel and having a 
common electrode; and a plurality of micro-capsules con 
taining a plurality of negative and positive pigment particles 
and interposed betWeen the thin ?lm transistor array panel 
and the common electrode panel. 
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[0009] The electrophoretic display may further include a 
partition having a plurality of openings disposed on the data 
lines and the drain electrodes and de?ning the organic 
semiconductor islands. 

[0010] The gate insulators may be disposed in the plurality 
of openings. 

[0011] The electrophoretic display may further include a 
passivation layer covering the gate line, and the pixel 
electrodes may be disposed on the passivation layer. 

[0012] The pixel electrodes may include opaque conduc 
tive material. 

[0013] The gate electrode may be closer than the organic 
semiconductor islands to the common electrode panel. 

[0014] The thin ?lm array panel and the common elec 
trode panel may be combined to each other by an adhesive. 

[0015] The gate insulating layer may include at least a 
material selected from the group consisting of silicon diox 
ide, silicon nitride, maleimide-styrene, polyvinylphenol 
(PVP), and modi?ed cyanoethylpullulan (m-CEP). 

[0016] The organic semiconductor may include at least a 
material selected from the group consisting of: tetracene, 
pentacene, and derivatives thereof With substituent; oligoth 
iophene including four to eight thiophenes connected at the 
positions 2, 5 of thiophene rings; perylenetetracarboxylic 
dianhydride (PTCDA), naphthalenetetracarboxylic dianhy 
dride (NTCDA), and imide derivatives thereof; metalliZed 
phthalocyanine and halogenated derivatives thereof; co 
oligomer and co-polymer of thienylene and vinylene; regio 
regular polythiophene; perylene, coroene, and derivatives 
thereof With substituent; and aromatic and heteroaromatic 
ring of the above-described materials With at least one 
hydrocarbon chain having one to thirty carbon atoms. 

[0017] A method of manufacturing a electrophoretic dis 
play is provided, the method includes forming a plurality of 
data lines including a plurality of source electrode, and a 
plurality of drain electrodes on a substrate; forming a 
plurality of organic semiconductor islands covering the 
portions of the source and the drain electrodes; forming a 
plurality of gate insulators covering the organic semicon 
ductor islands; forming a plurality of gate lines including a 
plurality of gate electrodes on the gate insulators; forming a 
passivation layer having a plurality of contact holes expos 
ing the drain electrode and covering the gate lines; and 
forming a plurality of pixel electrodes on the passivation 
layer. 

[0018] The method of the electrophoretic display may 
further include forming a partition having a plurality of 
openings exposing the portions of the drain electrode and the 
source electrode before forming the organic semiconductor 
islands. 

[0019] The organic semiconductor islands may be formed 
by inkj et printing, and the gate insulator may be formed by 
ink jet printing. 

[0020] The method of the electrophoretic display may 
further include combining a common electrode panel having 
a plurality of micro-capsules, a common electrode and an 
adhesive on the pixel electrodes after forming the pixel 
electrodes. 
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[0021] The common electrode panel may be laminated on 
the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The present invention Will become more apparent 
by describing embodiments thereof in detail With reference 
to the accompanying drawings in Which: 

[0023] FIG. 1 is a schematic diagram illustrating a driving 
principle of an EPD according to an embodiment of the 
present invention; and 

[0024] FIG. 2 is a layout vieW of an EPD according to an 
embodiment of the present invention; 

[0025] FIG. 3 is a sectional vieW of the EPD shoWn in 
FIG. 2 taken along the line III-III'; 

[0026] FIGS. 4, 6, 8, 10 and 12 are layout vieWs ofa TFT 
array panel shoWn in FIGS. 2 and 3 in intermediate steps of 
a manufacturing method thereof according to an embodi 
ment of the present invention; 

[0027] FIG. 5 is a sectional vieW of the TFT array panel 
shoWn in FIG. 4 taken along the line V-V'; 

[0028] FIG. 7 is a sectional vieW of the TFT array panel 
shoWn in FIG. 6 taken along the line VII-VII‘; 

[0029] FIG. 9 is a sectional vieW of the TFT array panel 
shoWn in FIG. 8 taken along the line IX-IX'; 

[0030] FIG. 11 is a sectional vieW of the TFT array panel 
shoWn in FIG. 10 taken along the line XI-XI'; 

[0031] FIG. 13 is a sectional vieW of the TFT array panel 
shoWn in FIG. 12 taken along the line XIII-XIII‘; and 

[0032] FIG. 14 illustrates a process for attaching a com 
mon electrode panel in a manufacturing method of the EPD 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0033] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. The present invention may, hoWever, be embodied in 
many different forms and should not be construed as limited 
to the embodiments set forth herein. 

[0034] In the draWings, the thickness of layers, ?lms and 
regions are exaggerated for clarity. Like numerals refer to 
like elements throughout. It Will be understood that When an 
element such as a layer, ?lm, 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. 

[0035] Then, an EPD and manufacturing methods thereof 
according to embodiments of the present invention Will be 
described With reference to the accompanying draWings. 

[0036] A driving principle and a structure of the EPD 
according to an embodiment of the present invention Will be 
described With reference to FIGS. 1 to 3. 

[0037] FIG. 1 is a schematic diagram illustrating a driving 
principle of an EPD according to an embodiment of the 
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present invention, FIG. 2 is a layout vieW of an EPD 
according to an embodiment of the present invention, and 
FIG. 3 is a sectional vieW of the EPD shoWn in FIG. 2 taken 
along the line III-III'. 

[0038] Referring to FIGS. 1 and 2, an EPD according to 
this embodiment includes a pair of ?eld-generating elec 
trodes 190 (referring to FIG. 3) and 270 (referring to FIG. 3) 
and a plurality of micro-capsules 230 interposed betWeen the 
electrodes E1 and E2. 

[0039] Each micro-capsule 230 includes electric ink con 
taining a plurality of White and black pigment particles 231 
and 232 that are negatively and positively charged and a 
spherical capsule Wall 234. 

[0040] Upon application of voltages to the electrodes 190 
and 270, the White and black particles 231 and 232 move in 
opposite directions to color the surface of the micro-capsule 
and an observer 300 can see a black and White colored 

image. The pigment particles 231 and 232 may represent one 
of the primary colors such as red, green and blue colors. 

[0041] Referring to FIGS. 2 and 3, an array of pixel 
electrodes (190) as a kind of ?eld-generating electrodes are 
formed on a panel 100 called a thin ?lm transistor (TFT) 
array panel including a plurality of TFTs (not shoWn) 
connected to the pixel electrodes 190 and a plurality of 
signal lines (121, 171) connected to the TFTs. On the other 
hand, a common electrode (270) as the other ?eld-generat 
ing electrode is formed on another panel 200 called a 
common electrode panel including a ?exible plastic ?lm 
210. Aplurality of micro-capsules 230 is interposed betWeen 
the tWo ?eld-generating electrodes 190, 270. 

[0042] First, a TFT array panel for an EPD according to an 
embodiment of the present invention Will be described in 
detail With reference to FIGS. 2 and 3. 

[0043] Aplurality of data lines 171 and a plurality of drain 
electrodes 175 are formed on an insulating substrate 110 
such as transparent glass. 

[0044] The data lines 171 extend substantially in the 
longitudinal direction to transmit data voltages and intersect 
the gate lines 121. Each data line 171 includes an end portion 
179 having a large area for contact With another layer or an 
external device and a plurality of source electrodes 173 
projecting toWard a gate electrode 124. Each pair of the 
source electrodes 173 and the drain electrodes 175 are 
separated from each other and disposed opposite each other 
With respect to the gate electrode 124. 

[0045] The data lines 171 and the drain electrodes 175 
include a material such as ITO (indium tin oxide), Cr, Au, Ni 
and Mo having good physical, chemical, and electrical 
contact characteristics With other materials such as organic 
semiconductor. In particular, the ITO has high Work function 
as Well as good contact characteristics With organic semi 
conductor. 

[0046] The data lines 171 and the drain electrodes 175 
have inclined edge pro?les, and the inclination angles 
thereof range about 30-80 degrees. 

[0047] A buffer layer (not shoWn) made of acrylic organic 
dielectric material or inorganic dielectric material such as 
silicone oxide or silicone nitride may be formed on the 
insulating substrate 110. It is preferable that the organic 
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dielectric material is acrylic materials or BenZocyclobutene 
(BCB), and inorganic dielectric material such as silicone 
oxide or silicone nitride. They can secure the stable contact 
characteristic of the organic semiconductor and preferably 
have high light permeability. 

[0048] A partition 160 is formed on the insulating sub 
strate 110 having the data lines 171 and the drain electrodes 
175 thereon. The partition 160 exposes the portions of the 
source and the drain electrodes 173 and 175, and the portion 
of the insulating substrate I 10 disposed betWeen the source 
electrode 173 and the drain electrode 175 to de?ne openings 
164. The partition 160 de?nes the position of the organic 
semiconductor and it is preferably made of photosensitive 
organic material. Also, the partition 160 has the thickness of 
about 2-5 microns and a plurality of contact holes 162 and 
165 respectively exposing end portions 179 of the data lines 
171 and the drain electrodes 175, and having inclined side 
Wall of taper structure. 

[0049] A plurality of organic semiconductor islands 154 
are formed on the source electrodes 173, the drain electrodes 
175 and the insulating substrate 110 and con?ned in the 
openings 164 de?ned by the partition 160. The organic 
semiconductor islands 154 simultaneously cover the por 
tions of the source electrode 173 and the drain electrodes 
175, Which are exposed through the openings 164. 

[0050] The organic semiconductor may include high 
molecular compound or loW molecular compound that is 
soluble in aqueous solution or organic solvent. Usually, high 
molecular organic semiconductor is very soluble in solvent 
and thus suitable for printing processes such as ink-jet 
printing etc. Some of loW molecular organic semiconductors 
are very soluble in organic solvent, Which are suitable for 
forming the semiconductor islands 154. The organic semi 
conductor 154 may be formed by spin-coating, and may be 
etched using a photolithography process. 

[0051] The organic semiconductor islands 154 may be 
made of or made from derivatives of tetracene or pentacene 
With substituent. Alternatively, the organic semiconductor 
islands 154 may be made of oligothiophene including four 
to eight thiophenes connected at the positions 2, 5 of 
thiophene rings. 
[0052] The organic semiconductor islands 154 may be 
made of perylenetetracarboxylic dianhydride (PTCDA), 
naphthalenetetracarboxylic dianhydride (NTCDA), or their 
imide derivatives. 

[0053] The organic semiconductor islands 154 may be 
made of metalliZed phthalocyanine or halogenated deriva 
tives thereof. The metalliZed phthalocyanine may include 
Cu, Co, Zn, etc. 

[0054] The organic semiconductor islands 154 may be 
made of co-oligomer or co-polymer of thienylene and 
vinylene. In addition, organic semiconductor islands 154 
may be made of regioregular polythiophene. 

[0055] The organic semiconductor islands 154 may be 
made of perylene, coroene or derivatives thereof With sub 
stituent. 

[0056] The organic semiconductor islands 154 may be 
made of derivatives of aromatic or heteroaromatic ring of 
the above-described derivatives With at least one hydrocar 
bon chain having one to thirty carbon atoms. 
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[0057] A plurality of gate insulator islands 140 is formed 
on the organic semiconductor islands 154 in the openings 
164 of the partition 160. 

[0058] The gate insulator 140 may include a high molecu 
lar compound or a loW molecular compound that is soluble 
in aqueous solution or organic solvent. Usually, a high 
molecular gate insulator is very soluble in solvent and thus 
suitable for printing processes such as inkjet printing etc. 
Some of loW molecular organic semiconductors are very 
soluble in organic solvent, Which are suitable for the gate 
insulator islands 140. The gate insulator islands 140 may be 
formed by spin-coating, and may be etched using a photo 
lithography process. During etching, the materials consist 
ing of the gate insulators 140 have an undesired in?uence on 
the organic semiconductor islands 154. That is to say, the 
organic semiconductor islands 154 must not have solubility 
against organic solvent When forming the gate insulator 
islands 140, and the gate insulator islands 140 also must not 
have solubility against organic solvent for the organic semi 
conductor islands 154. 

[0059] The gate insulating layer 140 is preferably made of 
silicon dioxide (SiO.sub.2) and has a surface treated With 
octadecyl-trichloro-silane (OTS). HoWever, the gate insu 
lating layer 140 is preferably made of silicon nitride (SiNx), 
or organic material such as maleimide-styrene, polyvi 
nylphenol (PVP), modi?ed cyanoethylpullulan (m-CEP) 
and parylene. 

[0060] A plurality of gate lines 121 are formed on the 
partition 160 de?ning the organic semiconductor islands 154 
and the gate insulator islands 140. 

[0061] The gate lines 121 extend substantially in a trans 
verse direction to transmit gate signals. Each gate line 121 
includes a plurality of gate electrodes 124 protruding 
upWard and an end portion 129 having a large area for 
contact With another layer or a driving circuit. The gate lines 
121 may extend to be connected to a driving circuit (not 
shoWn) that may be integrated on the substrate 110. 

[0062] The gate lines 121 are preferably made of Al 
containing metal such as Al and Al alloy, Ag containing 
metal such as Ag and Ag alloy, Cu containing metal such as 
Cu and Cu alloy, Au containing material such as Au and Au 
alloy, Mo containing metal such as Mo and Mo alloy, Cr, Ti 
or Ta. The gate lines 121 may have a multi-layered structure 
including tWo ?lms having different physical characteristics. 
One of the tWo ?lms is preferably made of loW resistivity 
metal including Al containing metal, Ag containing metal, 
and Cu containing metal for reducing signal delay or voltage 
drop in the gate lines 121. The other ?lm is preferably made 
of material such as Mo containing metal (MoW alloy), Cr, 
Ta or Ti, Which has good physical, chemical, and electrical 
contact characteristics With other materials such as indium 
tin oxide (ITO) or indium Zinc oxide (IZO). HoWever, they 
may be made of various metals or conductors. 

[0063] The lateral sides of the gate lines 121 are inclined 
relative to a surface of the substrate, and the inclination 
angle thereof ranges about 30-80 degrees. 

[0064] A gate electrode 124, a source electrode 173, and a 
drain electrode 175 along With a semiconductor island 154 
form a TFT having a channel formed in the semiconductor 
island 154 disposed betWeen the source electrode 173 and 
the drain electrode 175. 
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[0065] A passivation layer 180 is formed on the gate lines 
121, and the partition 160. The passivation layer 180 is 
preferably made of inorganic insulator such as silicon nitride 
or silicon oxide, organic insulator, or loW dielectric insulat 
ing material. The loW dielectric material preferably has 
dielectric constant loWer than 4.0 and examples thereof are 
a-Si:C:O and a-Si:O:F formed by plasma enhanced chemical 
vapor deposition (PECVD). 

[0066] The passivation layer 180 has a plurality of contact 
holes 182 and 185 respectively exposing end portions 179 of 
the data lines 171 and the drain electrodes 175 along With the 
contact holes 162 and 165 of the partition 160. The passi 
vation layer 180 and the gate insulating layer 140 have a 
plurality of contact holes 181 exposing end portions 129 of 
the gate lines 121. 

[0067] When end portions 129 and 179 of the data and the 
gate lines 121 and 171, and the drain electrodes 175 are 
exposed through the contact holes 181, 182 and 185, it is 
preferable that the conductive material having poor contact 
characteristics such as Al is not exposed through the contact 
holes 181, 182 and 185 to enhancing contact characteristics 
betWeen a conductive layer including ITO or IZO and end 
portions 129 and 179 of the data and the gate lines 121 and 
171, and the drain electrodes 175. Also, the edge of end 
portions 129 and 179 of the data and the gate lines 121 and 
171, and the drain electrodes 175 may be exposed through 
the contact holes 181, 182 and 185. 

[0068] A plurality of pixel electrodes 190 and a plurality 
of contact assistants 81 and 82, Which are preferably made 
of IZO or ITO, are formed on the passivation layer 180. The 
pixel electrodes 190 and the contact assistants 81 and 82 are 
preferably made of transparent conductor such as ITO or 
IZO or re?ective conductor such as Ag or A1. 

[0069] The pixel electrodes 190 are physically and elec 
trically connected to the drain electrodes 175 through the 
contact holes 185 such that the pixel electrodes 190 receive 
the data voltages from the drain electrodes 175. 

[0070] The pixel electrodes 190 overlap the gate lines 121 
and the data lines 171 to increase the aperture ratio. 

[0071] The contact assistants 81 and 82 are connected to 
the exposed end portions 129 of the gate lines 121 and the 
exposed end portions 179 of the data lines 171 through the 
contact holes 181 and 182, respectively. The contact assis 
tants 81 and 82 are not required but are preferred to protect 
the exposed portions 129 and 179 and to complement the 
adhesiveness of the exposed portion 129 and 179 and 
external devices. 

[0072] Operation of the described organic TFT Will noW 
be described. 

[0073] A TFT having P type semiconductor is described 
beloW. 

[0074] When no voltage is applied to the gate electrode 
124, the source electrode 173, or the drain electrode 175, 
electric charges are uniformly dispersed in the organic 
semiconductor island 154. When a voltage is applied 
betWeen the source electrode 173 and the drain electrode 
175, the current increases proportional to the voltage as long 
as the voltage is loW. 

[0075] When a positive voltage is applied to the gate 
electrode 124, holes are driven upWard by the electric ?eld. 
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Accordingly, a depletion layer that has no conductive elec 
tric charge is formed near the gate insulator. At this time, if 
a voltage is applied betWeen the source electrode 173 and the 
drain electrode 175, a small current of less than the current 
When no voltage is applied to the gate electrode 124 ?oWs, 
since conductive electric charges are depleted. On the con 
trary, When a negative voltage is applied to the gate electrode 
124, holes are driven doWnWard by the electric ?eld. 
Accordingly, an accumulation layer that has su?icient con 
ductive electric charge is formed near the gate insulator 140. 
At this time, if a voltage is applied betWeen the source 
electrode 173 and the drain electrode 175, a large current of 
more than the current When no voltage is applied to the gate 
electrode 124 ?oWs since conductive electric charges are 
accumulated. 

[0076] Therefore, the amount of current ?oWing betWeen 
the source electrode 173 and the drain electrode 175 can be 
controlled by applying a positive or negative voltage to the 
gate electrode 124. The ratio of “on” current versus “o?‘” 
current is called the on/olf ratio. The larger the on/olf ratio 
is, the more superior the TFT is. 

[0077] The common electrode panel 200 Will noW be 
described With reference to FIG. 3. 

[0078] A common electrode 270 preferably made of a 
transparent conductive material such as ITO and IZO and 
generating electric ?eld in cooperation With the pixel elec 
trodes 190 is formed on an insulating substrate 210. 

[0079] Aplurality-of micro-capsule 230 including electric 
ink containing a plurality of White and black pigment 
particles 231 and 232 that are negatively and positively 
charged and a spherical capsule Wall 234 (referring to FIG. 
1) are arranged on the common electrode 270. 

[0080] An adhesive 240 on Which the micro-capsules 230 
are dispersed is formed on the insulating substrate 210. The 
adhesive 240 is used to combine the TFT array panel 100 
and the common electrode panel 200 by using a laminator 
(not shoWn). 
[0081] In the EPD according to the embodiment of the 
present invention, because the gate electrode 124 is disposed 
on the organic semiconductor island 154, the gate electrode 
124 blocks external light incident on the organic semicon 
ductor islands 154. Accordingly, the leakage current due to 
external light may be minimized, thereby enhancing the 
contrast ratio of the EPD. 

[0082] NoW, a method of manufacturing the EPD shoWn in 
FIGS. 1-3 according to an embodiment of the present 
invention Will be described in detail With reference to FIGS. 
4-14 as Well as FIGS. 1-3. 

[0083] FIGS. 4, 6, 8, 10 and 12 are layout vieWs ofa TFT 
array panel shoWn in FIGS. 2 and 3 in intermediate steps of 
a manufacturing method thereof according to an embodi 
ment of the present invention, FIG. 5 is a sectional vieW of 
the TFT array panel shoWn in FIG. 4 taken along the line 
V-V', FIG. 7 is a sectional vieW of the TFT array panel 
shoWn in FIG. 6 taken along the line VII-VII‘, FIG. 9 is a 
sectional vieW of the TFT array panel shoWn in FIG. 8 taken 
along the line IX-IX', FIG. 11 is a sectional vieW of the TFT 
array panel shoWn in FIG. 10 taken along the line XI-XI', 
FIG. 13 is a sectional vieW of the TFT array panel shoWn in 
FIG. 12 taken along the line XIII-XIII‘; and FIG. 14 illus 
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trates a process for attaching a common electrode panel in a 
manufacturing method of the EPD according to an embodi 
ment of the present invention. 

[0084] Referring to FIGS. 4 and 5, a conductive layer 
preferably made of loW resistivity metal and having good 
contact characteristics With organic semiconductor is depos 
ited by vacuum heat deposition, etc., and the conductive 
layer is patterned by lithography and etching to form a 
plurality of data lines 171 including source electrodes 173 
and end portion 179 and a plurality of drain electrodes 175. 

[0085] Referring to FIGS. 6 and 7, an insulating layer 
made of photosensitive organic material is coated by spin 
coating, etc., on the insulating substrate 110. Then, the 
insulating layer is patterned by lithography and etching to 
form a partition 160 having a plurality of openings 164 
de?ning the position of the organic semiconductor, and a 
plurality of contact holes 162 and 165 respectively exposing 
end portions 179 of the data lines 171 and the drain 
electrodes 175. 

[0086] Referring to FIGS. 8 and 9, an organic semicon 
ductor material is formed by ink-j et printing in the openings 
164 of the partition 160 to form a plurality of organic 
semiconductor islands 154. In a manufacturing method 
according to other embodiment, When an organic semicon 
ductor layer is coated by spin coating on the insulating 
substrate 110, the organic semiconductor layer is patterned 
by photolithography to form the organic semiconductor 
islands 154. 

[0087] Next, a lique?ed layer made of organic insulating 
material is dropped by ink-jet printing on the organic semi 
conductor islands 154 in the openings 164 of the partition 
160 to form a plurality of gate insulator islands 140. In a 
manufacturing method according to other embodiment, 
When an organic insulating layer is coated by spin coating on 
the insulating substrate 110, the insulating layer is patterned 
by photolithography to form the gate insulator islands 140. 
The insulating layer made of silicon nitride or silicon oxide 
is patterned by photolithography using photoresist as an etch 
mask. 

[0088] Referring to FIGS. 10 and 11, a conductive layer 
having loW resistivity is sputtered and patterned by photo 
etching With a photoresist to form a plurality of gate lines 
121 including a plurality of gate electrodes 124 With tapered 
structure. 

[0089] Referring to FIGS. 12 and 13, a passivation layer 
180 is deposited and patterned to form a plurality of contact 
holes 181, 182 and 185 exposing the end portions 129 ofthe 
gate lines 121, the end portions 179 of the data lines 171, and 
portions of the drain electrodes 175, respectively. The pas 
sivation layer 180 is preferably made of inorganic insulator 
such as silicon nitride or silicon oxide, organic insulator, or 
loW dielectric insulating material. The loW dielectric mate 
rial preferably has dielectric constant loWer than 4.0 and 
examples thereof are a-Si:C:O and a-Si:O:F formed by 
plasma enhanced chemical vapor deposition (PECVD). At 
this time, the edges of the contact holes 162 and 165 of the 
partition 160 are exposed through the contact holes 182 and 
185 of the passivation layer 180, but the edges of the contact 
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holes 182 and 185 of the passivation layer 180 may be 
disposed in the contact holes 162 and 165 of the partition 
160. The passivation layer 180 may be etched along With the 
partition 160 to form a plurality of contact holes 181, 182 
and 185 When the partition 160 has not contact holes. 

[0090] Finally, a plurality of pixel electrodes 190 and a 
plurality of contact assistants 81 and 82 are formed on the 
passivation layer 180 by sputtering and photo-etching a 
conductive layer preferably made re?ective material, as 
shoWn in FIGS. 2 and 3. The contact assistants 81 and 82 
may be made of material such as IZO or ITO different from 
the pixel electrodes 190 to enhance contact characteristics 
With external other signals. 

[0091] After completing the thin ?lm transistor array panel 
100 as above described, a common electrode panel 200 
having a common electrode 270, micro-capsule 230 and an 
adhesive 240 is aligned on the thin ?lm transistor array panel 
100. Then, the common electrode panel 200 is laminated on 
the thin ?lm transistor array panel 100 by using a laminator 
500 to combine the tWo panels 100 and 200 (FIG. 14). 

[0092] In the manufacturing method of the EPD, the 
common electrode panel 200 is combined on the thin ?lm 
transistor panel 100 through lamination, and the manufac 
turing method may be simpli?ed. 

[0093] In the present invention, the characteristics of thin 
?lm transistor may be stably enhanced thereby enhancing 
contrast ratio of the EPD. Also, the partition is used to de?ne 
the organic semiconductor thereby simplifying the manu 
facturing process. 

[0094] Also, the lamination process is used to combine the 
tWo panels, thereby simplifying the manufacturing process 
and reducing production cost. 

[0095] While the present invention has been described in 
detail With reference to the preferred embodiments, those 
skilled in the art Will appreciate that various modi?cations 
and substitutions can be made thereto Without departing 
from the spirit and scope of the present invention as set forth 
in the appended claims. 

What is claimed is: 
1. A display device having an organic thin ?lm transistor, 

comprising: 

a ?rst substrate; 

a data line formed on the ?rst substrate and including a 
source electrode; 

a drain electrode formed on the ?rst substrate and sepa 
rated from the source electrode; 

a partition formed on the data line and having an opening; 

an organic semiconductor island located in the opening; 

a gate insulators formed on the organic semiconductor 
island; 

a gate line including a gate electrodes disposed on the gate 
insulator; and 

a pixel electrode connected to the drain electrode. 
2. The display device of claim 1, Wherein the organic 

semiconductor island is disposed betWeen the source elec 
trode and the drain electrode. 




