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(57) ABSTRACT 

A touch-sensing display apparatus and a fabricating method 
thereof are provided. The touch-sensing display apparatus 
includes a substrate, an organic light emitting diode (OLED) 
display layer, and a touch structure. The OLED display layer 
is between the substrate and the touch structure apparatus and 
directly contacts with the touch structure. The touch structure 
includes a first water/oxygen barrier layer, an electromag­
netic interference (EMI) shielding layer, a sensing circuit 
layer, and a second water/oxygen barrier layer. The first 
water/oxygen barrier layer is located on the OLED display 
layer. The EMI shielding layer is located on the first water/ 
oxygen barrier layer. The sensing circuit layer is located on 
the EMI shielding layer. The second water/oxygen barrier 
layer is located on the sensing circuit layer. 
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310\_ Forming an active 
device array on a substrate 

Forming a pair of electrode 
layers on the substrate and 

320 forming an organic light 1
\_ emitting layer between the 

electrode layers, wherein the 
electrode layers cover the 
active device array 

330 "-- Farming a first water/ oxygen 
barrier layer on an organic 
LED display layer 

Forming an EMI shielding 340 
\_ layer on the first ._ 

water/ oxygen barrier layer 

Forming a first water/ oxygen 
barrier conductive layer and 

- a first circuit pattern layer 
on the first water/ oxygen 
barrier layer 

u341 

Forming a water/oxygen 
barrier insulation layer on 

~ the first water/oxygen barrier Lr 342 

conductive layer and the firs 

\I 

Forming a sensing 350 L circuit layer on the 
EMI shielding layer 

circuit pattern layer 

Forming a second water/ oxygen 
1------1 barrier conductive layer and a 

second circuit pattern layer on 
the EMI shielding layer 

360 , Forming a second 
'-- water/ oxygen barrier layer 

on the sensing circuit layer 

FIG. 2 

u-351 
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TOUCH-SENSING DISPLAY APPARATUS 
AND FABRICATING METHOD THEREOF 

2 
passivation process of an OLED display layer so as to form 
the touch-sensing display apparatus with an extra-thin thick-
ness. 

In the present application, a touch-sensing display appara-CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the priority benefit of Taiwan 
application serial no. 98113194, filed on Apr. 21, 2009. The 
entirety of the above-mentioned patent application is hereby 
incorporated by reference herein and made a part of specifi­
cation. 

5 tus including a substrate, an OLED display layer, and a touch 
structure is provided. The OLED display layer is disposed on 
a substrate. The touch structure is disposed on the OLED 
display layer. Here, the OLED display layer is connected 
between the substrate and the touch structure, and the touch 

BACKGROUND OF THE INVENTION 

10 structure directly contacts with the OLED display layer. The 
touch structure includes a sensing circuit layer and a second 
water/oxygen barrier layer. The sensing circuit layer is dis­
posed on the OLED display layer, and the second water/ 

1. Field of the Invention 
15 

oxygen barrier layer is disposed on the sensing circuit layer. 
In the present application, a fabricating method of a touch­

sensing display apparatus including following steps is further 
provided. First, an OLED display layer is formed on a sub­
strate. Next, a touch structure is formed on the OLED display 
layer. Here, a method of forming the touch structure includes 

The present application relates to a touch-sensing display 
apparatus and a fabricating method thereof. More particu­
larly, the present application relates to a touch-sensing dis­
play apparatus having a capacitive touch structure and a fab­
ricating method of the touch-sensing display apparatus. 

2. Description of Related Art 

20 following steps. First, a first water/oxygen barrier layer is 
formed on the OLED display layer. A sensing circuit layer is 
then formed on the first water/oxygen barrier layer. Next, a 
second water/oxygen barrier layer is formed on the sensing Input devices of many information products have been 

changed from conventional keyboards and mice to touch 
apparatuses so as to comply with requirements for conve- 25 

nience, miniaturization, and being user-friendly. The touch 
apparatuses can be assembled to various flat panel displays to 
equip the same with functions of both displaying frames and 
inputting information of operation. 

On the other hand, organic light emitting diode (OLED) 30 

refers to a semiconductor device which is capable of convert-
ing electric energy into light energy and has advantages of 
self-luminescence, extra slinmess, high contrast, short 
response time (within a few microseconds), significantly 

35 
wide view angle, low power consumption, wide work tem-

circuit layer. 
Based on the above, the water/oxygen barrier layers in the 

touch structure of the touch-sensing display apparatus are 
utilized for blocking moisture and oxygen according to the 
present application, such that display quality of the OLED 
display layer is not affected by the moisture and the oxygen. 

In order to make the aforementioned and other features and 
advantages of the present invention more comprehensible, 
several embodiments accompanying figures are described in 
detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

perature range, panel flexibility, and so forth. Hence, the 
OLED is frequently applied to a number of electronic prod­
ucts. 

In consideration of the advantages of the touch apparatus 
and the OLED, an OLED touch-sensing display apparatus 
formed by integrating the touch apparatus and the OLED can 

The accompanying drawings are included to provide a 
further understanding of the invention and are incorporated in 
and constitute a part of this specification. The drawings illus-

40 trate embodiments of the invention and, together with the 
description, serve to explain the principles of the invention. 

be applied in a more extensive manner. Nonetheless, device 
performance of the OLED is decayed by moisture and oxy­
gen, and therefore it is necessary to further package the 45 

OLED during integration of the OLED and the touch appa­
ratus to prevent entry of moisture and oxygen. In a conven­
tional touch apparatus, a touch structure is formed on a sub­
strate, while the OLED is formed on another substrate. After 
the two substrates are assembled, the assembled substrates 50 

are then packaged with use of adhesives. As a result, the 
OLED touch-sensing display apparatus inevitably has certain 
thickness. Therefore, issues of miniaturizing the integrated 
OLED touch-sensing display apparatus and furnishing the 
same with advantages of the touch structure and the OLED 55 

should be resolved for developing the OLED touch-sensing 
display apparatus. 

FIG. lA is a schematic view of a touch-sensing display 
apparatus according to one embodiment of the present inven­
tion. 

FIG. lB is a schematic view of a touch-sensing display 
apparatus according to one embodiment of the present inven­
tion. 

FIG. 2 is a flowchart illustrating a fabricating method of a 
touch-sensing display apparatus according to one embodi­
ment of the present invention. 

FIG. 3A is a schematic view illustrating a touch-sensing 
display apparatus according to another embodiment of the 
present invention. 

FIG. 3B is a partial top view of first touch electrode series 
and second touch electrode series depicted in FIG. 3A. 

FIG. 4A is a schematic view of a touch-sensing display 
apparatus according to still another embodiment of the 
present invention. 

SUMMARY OF THE INVENTION FIG. 4B is a partial top view of third touch electrode series 
60 and fourth touch electrode series depicted in FIG. 4A. 

The present application is directed to a touch-sensing dis­
play apparatus in which a touch structure is equipped with a 
touch function and also serves to an OLED display passiva­
tion layer. 

The present application is further directed to a fabricating 65 

method of a touch-sensing display apparatus. In the fabricat-
ing method, formation a touch structure is integrated into a 

DESCRIPTION OF EMBODIMENTS 

FIG. lA is a schematic view of a touch-sensing display 
apparatus according to one embodiment of the present inven­
tion. Referring to FIG. lA, the touch-sensing display appa­
ratus 100a of the present embodiment includes a substrate 
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110, an OLED display layer 120, and a touch structure 200a. 
The substrate 110 can be a rigid substrate or a flexible sub­
strate, wherein the rigid substrate can be a glass substrate, a 
silicon wafer substrate, or a metal substrate. A material of the 
flexible substrate is, for example, polyethylene terephthalate 
(PET), polyethylene naphthalate (PEN), polyester (PES), 
polymethylmethacrylate (PMMA), polycarbonate (PC), 
polyimide (PI), or metal foil. 

As indicated in FIG. lA, the OLED display layer 120 is 
disposed on the substrate 110. The OLED display layer 120 of 
the present embodiment includes an active array device 122, 
an organic light emitting layer 124, and a pair of electrode 
layers 126. The active array device 122 is disposed on the 
substrate 110. The electrode layers 126 are disposed on the 
substrate 110 and cover the active array device 122. The 
organic light emitting layer 124 is disposed between the pair 
of electrode layers 126. Here, the active array device 122 
includes a plurality of active devices (not shown), and the 
electrode layer 126 disposed below the organic light emitting 
layer 124 is electrically connected to the active devices on the 
active array device 122. Preferably, a first water/oxygen bar­
rier layer 128 can be disposed on the OLED display layer 120 
to prevent oxygen and moisture from entering into the OLED 
display layer 120. Besides, in the present embodiment, the 
OLED display layer 120 further includes a pixel defining 
layer 130. 

The pair of electrode layers 126 can be transparent elec­
trodes, semi-transparent electrodes, or non-transparent metal 
electrodes. Providing that the OLED display layer 120 emits 
light upward, it should be mentioned that the electrode layer 
126 located on the organic light emitting layer 124 should be 
the transparent electrode or the semi-transparent electrode, 
such that the light can pass through the electrode layer 126. A 
material of the transparent electrode is, for example, indium 
tin oxide (ITO), indium zinc oxide (IZO), aluminum doped 
zinc oxide (AZO), or other transparent conductive materials. 

The touch structure 200a is disposed on the OLED display 
layer 120. The OLED display layer 120 is connected between 

4 
A material of the first water/oxygen barrier conductive layer 
211 is, for example, an inorganic transparent conductive 
material or an organic transparent conductive polymer mate­
rial. A material of the first water/oxygen barrier insulation 

5 layer 213 includes an organic material, an inorganic material, 
a transparent organic-inorganic hybrid nano-particle, an 
organic photoresist material, or a transparent polymer thin 
film material. Here, the first water/oxygen barrier layer 128 
and the first water/oxygen barrier insulation layer 213 can be 

10 made of the inorganic material, such as Al2 O3 , Si Ox, SiNx, or 
SiOxNy- Alternatively, the first water/oxygen barrier layer 
128 and the first water/oxygen barrierinsulationlayer213 can 
be made of the organic material including parylene or acrylic 
or made of the organic-inorganic hybrid nano-particle, such 

15 as a mixture of diamond-like carbon (DLC) and silicon (Si). 
The sensing circuit layer 220 of the present embodiment 

includes a second water/oxygen barrier conductive layer 221 
and a second circuit pattern layer 222. The second circuit 
pattern layer 222 is connected to the second water/oxygen 

20 barrier conductive layer 221, and the second circuit pattern 
layer 222 and the second water/oxygen barrier conductive 
layer 221 are located on the EMI shielding layer 210. Besides, 
the second water/oxygen barrier conductive layer 221 not 
only can be conducted to sense the touch position but also can 

25 block oxygen and moisture. 
Based on the above, it is known that the EMI shielding 

layer 210 of the present embodiment includes the first water/ 
oxygen barrier conductive layer 211, the first circuit pattern 
layer 212, and the first water/oxygen barrier insulation layer 

30 213, and the sensing circuit layer 220 includes the second 
water/oxygen barrier conductive layer 222 and the second 
circuit pattern layer 221. In the present embodiment, a num­
ber of stacked layers are exemplified. The stacked layers are 
equipped with the functions of sensing circuits and shielding 

35 EMI. Moreover, the stacked layers are able to prevent the 
OLED display layer 120 from being affected by moisture and 
oxygen and preclude device reliability and lifetime of the 
OLED display layer 120 from being worsened. As such, the 
OLED display 120 can be well protected 

On the other hand, in the embodiment as illustrated in FIG. 
lB, the EMI shielding layer 210 and the touch structure 200a 
in the touch-sensing display apparatus 100a conformally 
cover the first water/oxygen barrier layer 128, for example. 

A material of the first circuit pattern layer 212 and the 

the substrate 110 and the touch structure 200a, and the touch 
structure 200a directly contacts with the first water/oxygen 40 

barrier layer 128. Here, the touch structure 200a includes a 
sensing circuit layer 220 and a second water/oxygen barrier 
layer 230. Preferably, the touch structure 200a can further 
include an electromagnetic interference (EMI) shielding 
layer 210. 45 second circuit pattern layer 222 includes an inorganic trans­

parent conductive material, an organic transparent conductive 
material, or a metal conductive material. The first water/ 
oxygen barrier insulation layer 213 can be an inorganic thin 
film, an organic thin film, or a combination thereof. A material 

The first water/oxygen barrier layer 128 is located on the 
OLED display layer 120. The EMI shielding layer 210 is 
disposed on the first water/oxygen barrier layer 128, and the 
sensing circuit layer 220 can be disposed on the EMI shield­
ing layer 210. The second water/oxygen barrier layer 230 is 
disposed on the sensing circuit layer 220. 

The EMI shielding layer 210 includes a first water/oxygen 
barrier conductive layer 211, a first circuit pattern layer 212, 
and a first water/oxygen barrier insulation layer 213, for 
instance. As depicted in FIG. lA, in the EMI shielding layer 
210 of the present embodiment, the first circuit pattern layer 
212 is connected to the first water/oxygen barrier conductive 
layer 211, and the first circuit pattern layer 212 and the first 
water/oxygen barrier conductive layer 211 are located on the 
first water/oxygen barrier layer 128. However, said arrange­
ment is not limited in the present embodiment. 

The first water/oxygen barrier layer 128 and the EMI 
shielding layer 210 can be individually disposed or be dis­
posed in a reverse manner in comparison with said arrange­
ment. 

The first water/oxygen barrier layer 128 can be an inor­
ganic thin film, an organic thin film, or a combination thereof. 

50 of the first water/oxygen barrier conductive layer 211 and the 
second water/oxygen barrier conductive layer 221 is, for 
example, an inorganic transparent conductive material or an 
organic transparent conductive polymer material, wherein the 
inorganic transparent conductive material provides better 

55 performance on blocking oxygen and moisture. 
The second water/oxygen barrier layer 230 of the present 

embodiment can be a composite layer composed of an anti­
reflection layer, an anti-glare layer, an anti-smudge layer, a 
hard coating layer, or a combination thereof. In other words, 

60 the anti-reflection layer, the anti-glare layer, the anti-smudge 
layer, and the hard coating layer can be individually disposed 
or correspondingly disposed. The second water/oxygen bar­
rier layer 230 not only can serve to passivation but also can 
accomplish other optical or protective effects based on dif-

65 ferent film layers in the second water/oxygen barrier layer 
230. For instance, the anti-glare layer can veil glare of the 
touch-sensing display apparatus 100a to some extent and 
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ensure users favorable image quality. The anti-smudge layer 
is able to better preclude the touch-sensing display apparatus 
100a from being smudged, and the hard coating layer can 
better prevent the touch-sensing display apparatus 100a from 
being damaged by scratching. A material of the anti-reflection 5 

layer can be silicon dioxide or titanium dioxide. A material of 

barrier layer 128 is made of an organic-inorganic mixed mate­
rial, such as a mixture of a DLC film and Si, a CVD process 
can be performed to form the first water/oxygen barrier layer 
128. 

After that, in step 340, an EMI shielding layer 210 is 
formed on the first water/oxygen barrier layer 128. The 
method of forming the EMI shielding layer 210 includes a 
step 341 of forming a first water/oxygen barrier conductive 

the anti-glare layer can be silicon dioxide, titanium dioxide, 
indium oxide, or zinc oxide. A material of the anti-smudge 
layer is, for example, fluorine-containing silicon material. A 
material of the hard coating layer is, for example, acrylic, 10 

silicon dioxide, tantalum oxide, zirconium oxide, or DLC. 

layer 211 and a first circuit pattern layer 212 on the first 
water/oxygen barrier layer 128 and a step 342 of forming the 
first water/oxygen barrier insulation layer 213 on the first 
water/oxygen barrier conductive layer 211 and the first circuit 
pattern layer 212. 

Note that the film layers included in the first water/oxygen 
barrier layer 128, the first water/oxygen barrier insulation 
layer 213, and the second water/oxygen barrier layer 230 are 
merely exemplary and are not limited in the present invention. 15 

People having ordinary skill in the art should be able to made 
necessary modifications based on actual demands. 

In step 340, the layers using different materials are formed 
by different methods, and detailed descriptions are provided 
below. When the first water/oxygen barrier conductive layer 
211 is made of an inorganic transparent conductive material, 
a sputtering process can be implemented to form the first 
water/oxygen barrier conductive layer 211. When the first 
water/oxygen barrier conductive layer 211 is made of an 

In the aforesaid touch-sensing display apparatus 100a, the 
touch structure 200a is composed of the first water/oxygen 
barrier layer 128, the first water/oxygen barrier conductive 20 

layer 211, the first water/oxygen barrier insulation layer 213, 
the second water/oxygen barrier conductive layer 221, and 
the second water/oxygen barrier layer 230 so as to block 
oxygen and moisture, thus reducing the possibility of damage 
of the touch-sensing display apparatus 100a. As a result, this 25 

structure can serve to well package the OLED display layer 
120. 

organic transparent conductive polymer material, an ink jet 
printing process or a spin coating process can be implemented 
to form the first water/oxygen barrier conductive layer 211, 
for example. When the first circuit pattern layer 212 is made 
of silver (Ag), a screen printing process or an ink jet printing 
process can be carried out to form the first circuit pattern layer 
212, for example. When the first circuit pattern layer 212 is 
made of stacked molybdenum/aluminum/molybdenum or 

The touch structure 200a in the above embodiment is a 
surface capacitive touch structure. However, a projected 
capacitive touch structure can also be employed in other 
embodiments. A fabricating method of the aforesaid touch­
sensing display apparatus 100a and other types of touch­
sensing display apparatuses are described in the following 
embodiments. 

FIG. 2 is a flowchart illustrating a fabricating method of a 
touch-sensing display apparatus according to one embodi­
ment of the present invention. Referring to FIGS. IA and 2, a 
fabricating method of the touch-sensing display apparatus 
100a includes forming an OLED display layer 120 on a 
substrate 110 and forming a touch structure 200a on the 
OLED display layer 120. Detailed steps are explained below. 

Firstofall, in step 310, an active array device 122 is formed 
on the substrate 110. 

Next, in step 320, a pair of electrode layers 126 is formed 
on the substrate 110. The electrode layers 126 cover the active 
array device 122, and an organic light emitting layer 124 is 
formed between the electrode layers 126. Here, the electrode 
layer 126 located below the organic light emitting layer 124 
can be electrically connected to active devices (not shown) on 
the active array device 122, for example. Besides, in the 
present embodiment, a pixel defining layer 130 is further 
fowled on the active array device 122. 

Thereafter, in step 330, a first water/oxygen barrier layer 
128 is formed on the OLED display layer 120. According to 
the present embodiment, the first water/oxygen barrier layer 
128 can be made of an organic thin film, an inorganic single­
layer thin film, or a combination thereof. Since the material of 
the first water/oxygen barrier layer 128 differs, the method of 
forming the first water/oxygen barrier layer 128 varies. Par­
ticularly, when the first water/oxygen barrier layer 128 is 
made of an inorganic material, such as Al2 0 3 , Si Ox, SiNx, or 
SiOxNy, a chemical vapor deposition (CVD) process or a 
sputtering process can be performed to form the first water/ 
oxygen barrier layer 128. When the first water/oxygen barrier 
layer 128 is made of an organic material, such as parylene or 
acrylic, a CVD process can be performed to form the first 
water/oxygen barrier layer 128. When the first water/oxygen 

30 stacked titanium/aluminum/titanium, a sputtering process or 
a photolithography and etching process can be carried out to 
form the first circuit pattern layer 212, for example. When the 
first water/oxygen barrier insulation layer 213 is, for example, 
made of an inorganic material, such as Al20 3 , SiOx, SiNx, or 

35 SiOxNy, a sputtering process or a plasma enhanced chemical 
vapor deposition (PECVD) process can be carried out to form 
the first water/oxygen barrier insulation layer 213. When the 
first water/oxygen barrier layer 213 is made of an organic 
material, such as parylene or acrylic, a CVD process can be 

40 performed to form the first water/oxygen barrier layer 213. 
Next, in step 350, a sensing circuit layer 220 is formed on 

the EMI shielding layer 210. Particularly, the method 350 
includes a step 351 of forming a second water/oxygen barrier 
conductive layer 221 and a second circuit pattern layer 222 on 

45 the EMI shielding layer 210. 
Thereafter, in step 360, a second water/oxygen barrier 

layer 230 is formed on the sensing circuit layer 220. The 
second water/oxygen barrier layer 230 can include an anti­
reflection layer, an anti-glare layer, an anti-smudge layer, a 

50 hard coating layer, or a combination thereof. When the anti­
reflection layer is made of silicon dioxide or titanium dioxide, 
an electron beam evaporation process can be performed to 
form the anti-reflection layer. When the anti-reflection layer, 
the anti-glare layer, or the hard coating layer is made of an 

55 organic-inorganic hybrid nano-particle, or when the anti­
smudge layer is made of a fluorine-containing silicon mate­
rial, these layers can be formed by performing a sputtering 
process, a spin coating process, a dipping process, a spray 
process, a flow coating process, or an inkjet printing process. 

60 Besides, when the hard coating layer is made ofDLC, a CVD 
process can be performed to form the hard coating layer. 

FIG. 3A is a schematic view illustrating a touch-sensing 
display apparatus according to another embodiment of the 
present invention. FIG. 3B is a partial top view of first touch 

65 electrode series and second touch electrode series depicted in 
FIG. 3A. To facilitate descriptions, some elements depicted in 
FIG. 3A are omitted in FIG. 3B. 
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Referring to FIGS. 3A and 3B, the touch-sensing display 
apparatus 100c of the present embodiment is structurally 
similar to the touch-sensing display apparatus 100a of the 
previous embodiment, and therefore the same elements in the 
two touch-sensing display apparatuses 100c and 100a are 
marked with the same reference numbers. The main differ­
ence between the two touch-sensing display apparatuses 100c 
and 100a lies in the touch structures 200c and 200a. In the 
present embodiment, the touch structure 200c is a projected 
capacitive touch structure, which is different from the surface 
capacitive touch structure employed in the previous embodi­
ment. 

In the EMI shielding layer 210 of the present embodiment, 
the first water/oxygen barrier conductive layer 211 is electri­
cally connected to a first conductive wire 122b which is 
formed on the substrate 110 beforehand. 

8 
a fourth patterned conductive layer 227, a second water/ 
oxygen barrier insulation layer 234, and a bridge conductive 
wire L. The third patterned conductive layer 226 is disposed 
on the EMI shielding layer 210. In detail, the third patterned 

5 conductive layer 226 has a plurality of third touch electrode 
series 226a extending along a third direction D3. Each of the 
third touch electrode series 226a includes a plurality of third 
touch pads 226b electrically connected to one another. 
Besides, the third patterned conductive layer 226 is electri-

10 cally connected to the second conductive wire 122c on the 
substrate 110, as shown by dotted lines in FIG. 4A. 

The fourth patterned conductive layer 227 is also disposed 
on the EMI shielding layer 210. The fourth patterned conduc­
tive layer 227 has a plurality of fourth touch electrode series 

15 227a extending along a fourth direction D4, and the fourth 
direction D4 is different from the third direction D3. More-

The sensing circuit layer 220c of the present embodiment 
further includes a first patterned conductive layer 223, a sec­
ond patterned conductive layer 225, and a second water/ 
oxygen barrier insulation layer 224. The first patterned con- 20 

ductive layer 223 is disposed on the first water/oxygen barrier 
insulation layer 213 and is connected to a second conductive 
wire 122c which is formed on the substrate 110 beforehand. 

over, the fourth patterned conductive layer 227 is electrically 
connected to the third conductive wire 122d on the substrate 
110. Each of the fourth touch electrode series 227a includes a 
plurality of fourth touch pads 227b electrically connected to 
one another. The second water/oxygen barrier insulation 
layer 234 covers the third patterned conductive layer 226 and 
the fourth patterned conductive layer 227. Specifically, the 
fourth touch pads 227b are electrically connected to one The first patterned conductive layer 223 has a plurality of first 

touch electrode series 223a extending along a first direction 25 

Dl. Each of the first touch electrode series 223a includes a 
another through the bridge conductive wire L disposed on the 
second water/oxygen barrier insulation layer 234. 

plurality of first touch pads 223b electrically connected to one 
another. The second patterned conductive layer 225 is dis­
posed on the second water/oxygen barrier insulation layer 
224 and is connected to a third conductive wire 122d which is 
formed on the substrate 110 beforehand. The second pat­
terned conductive layer 225 has a plurality of second touch 
electrode series 225a extending along a second direction D2, 
and the second direction D2 is different from the first direc­
tion Dl. Each of the second touch electrode series 225a 
includes a plurality of second touch pads 225b electrically 
connected to one another. 

The fabricating method of the touch-sensing display appa­
ratus 1 OOc is substantially the same as the fabricating method 
of the touch-sensing display apparatus 100a of the previous 
embodiment, while the difference there between lies in the 
method of forming the first patterned conductive layer 223 
and the second patterned conductive layer 225. The method of 
forming the first patterned conductive layer 223 includes 
forming the first touch electrode series 223a, and the method 
of forming the second patterned conductive layer 225 
includes foaming the second touch electrode series 225a. 
Additionally, it should be mentioned that the first conductive 
wire 122b, the second conductive wire 122c, and the third 
conductive wire 122d can all be circuit pattern layers which 
are formed on the active array device 122 in advance. That is 
to say, during formation of the active array device 122 on the 
substrate 110, the first conductive wire 122b, the second 
conductive wire 122c, and the third conductive wire 122d can 
be formed as well. 

As for the disposition of the bridge conductive wire L, for 
instance, a plurality of holes W can be first formed on the 
second water/oxygen barrier insulation layer 234 on the 

30 fourth patterned conductive layer 227 after the formation of 
the second water/oxygen barrier insulation layer 234. In some 
embodiment, the second water/oxygen barrier insulation 
layer 234 and the holes W thereon can be simultaneously 
formed. The holes W are then filled with a conductive mate-

35 rial so as to form the bridge conductive wire L. The bridge 
conductive wire L is formed by performing a screen printing 
process, an ink jet printing process, a photo lithography and 
etching process, or a sputtering process, for example. 

In light of the foregoing, the touch-sensing display appa-
40 ratus of the present application is equipped with the water/ 

oxygen barrier layers, the water/oxygen barrier conductive 
layers, and the water/oxygen barrier insulation layers to block 
moisture and oxygen and prevent reduction of display quality 
of the touch-sensing display apparatus caused by the moisture 

45 and oxygen. As such, the touch structure of the present appli­
cation serves as an OLED display passivation layer. More­
over, in the fabricating method of the touch-sensing display 
apparatus, formation of the touch structure can be integrated 
into fabrication of the OLED thin film passivation.As a result, 

50 production costs can be reduced, and the manufacturing pro­
cess can be simplified. 

Although the present invention has been described with 
reference to the above embodiments, it will be apparent to one 
of the ordinary skill in the art that modifications to the 

55 described embodiment may be made without departing from 
the spirit of the invention. Accordingly, the scope of the 
invention will be defined by the attached claims not by the 
above detailed descriptions. 

FIG. 4A is a schematic view of a touch-sensing display 
apparatus according to still another embodiment of the 
present invention. FIG. 4B is a partial top view of third touch 
electrode series and fourth touch electrode series depicted in 
FIG. 4A. Referring to FIGS. 4A and 4B, the touch-sensing 60 

display apparatus 100d of the present embodiment is substan­
tially similar to the touch-sensing display apparatus 100c of 

What is claimed is: 
1. A touch-sensing display apparatus, comprising: 
a substrate; 
an organic light emitting diode display layer disposed on 

the substrate, the organic light emitting diode display 
layer comprising: 

the previous embodiment, while the difference therebetween 
lies in the structure of the sensing circuit layers 220c and 
220d. 

Specifically, the sensing circuit layer 220d of the present 
embodiment includes a third patterned conductive layer 226, 

65 an active array device disposed on the substrate; 
a pair of electrode layers disposed on the substrate and 

covering the active array device; 
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an organic light emitting layer disposed between the pair 
of electrode layers; and 

a first water/oxygen barrier layer disposed on the organic 
light emitting diode display layer; and 

10 
5. The touch-sensing display apparatus as claimed in claim 

4, wherein the first water/oxygen barrier layer is an inorganic 
single-layer film, an organic single-layer film, or a combina­
tion thereof. 

6. The touch-sensing display apparatus as claimed in claim 
4, wherein a material of the first water/oxygen barrier layer 
comprises an organic material, an inorganic material, a trans­
parent organic-inorganic hybrid nano-particle, an organic 
photoresist material, or a transparent polymer thin film mate­
rial. 

a touch structure disposed on the organic light emitting 5 

diode display layer, wherein the organic light emitting 
diode display layer is connected between the substrate 
and the touch-sensing display apparatus, and the touch 
structure directly contacts with the organic light emit­
ting diode display layer, the touch structure comprising: 10 

an electromagnetic interference shielding layer, and the 7. The touch-sensing display apparatus as claimed in claim 
6, wherein the inorganic material comprises Al2O3 , SiOx, 
SiNx, or SiOxNy, the organic material comprises parylene, 

15 acrylic, or diamond-like carbon, and the organic-inorganic 
hybrid nano-particle comprises a mixture of diamond-like 
carbon and silicon. 

electromagnetic interference shielding layer compris­
ing: 
a first water/oxygen barrier conductive layer disposed 

on the first water/oxygen barrier layer; 
a first circuit pattern layer connected to the first water/ 

oxygen barrier conductive layer; and 
a first water/oxygen barrier insulation layer disposed 

on the first water/oxygen barrier conductive layer; 
a sensing circuit layer disposed on the organic light 

emitting diode display layer; and 
a second water/oxygen barrier layer disposed on the 

sensing circuit layer. 
2. The touch-sensing display apparatus as claimed in claim 

1, wherein the sensing circuit layer further comprises a sec­
ond water/oxygen barrier conductive layer disposed on the 
electromagnetic interference shielding layer. 

3. The touch-sensing display apparatus as claimed in claim 

8. The touch-sensing display apparatus as claimed in claim 
4, wherein the second water/oxygen barrier layer comprises 

20 an anti-reflection layer, an anti-glare layer, an anti-smudge 
layer, a hard coating layer, or a combination thereof. 

9. The touch-sensing display apparatus as claimed in claim 
4, wherein a material of the second water/oxygen barrier layer 
comprises silicon dioxide, titanium dioxide, indium oxide, 

25 arsenide oxide, zinc oxide, tantalum oxide, zirconium oxide, 
or diamond-like carbon. 

10. The touch-sensing display apparatus as claimed in 

2, wherein the sensing circuit layer further comprises a sec- 30 

ond circuit pattern layer disposed on the first water/oxygen 
barrier insulation layer, and the second circuit pattern layer is 
connected to the second water/oxygen barrier conductive 
layer. 

claim 4, wherein a material of the substrate comprises glass, 
silicon, polyethylene terephthalate, polyethylene naphtha­
late, polyester, polyrnethylmethacrylate, polycarbonate, 
polyimide, or a metal alloy. 

11. The touch-sensing display apparatus as claimed in 
claim 4, wherein the sensing circuit layer comprises: 

a first patterned conductive layer disposed on the electro­
magnetic interference shielding layer, wherein the first 
patterned conductive layer is connected to a second con­
ductive wire, and the second conductive wire is disposed 
on the substrate; 

4. A touch-sensing display apparatus, comprising: 
a substrate; 
an organic light emitting diode display layer disposed on 

the substrate, the organic light emitting diode display 
layer comprising: 
an active array device disposed on the substrate; 
a pair of electrode layers disposed on the substrate and 

covering the active array device; 
an organic light emitting layer disposed between the pair 

of electrode layers; and 

35 

40 

a first water/oxygen barrier layer disposed on the organic 45 

light emitting diode display layer; and 
a touch structure disposed on the organic light emitting 

diode display layer, wherein the organic light emitting 
diode display layer is connected between the substrate 
and the touch-sensing display apparatus, and the touch 50 

structure directly contacts with the organic light emit­
ting diode display layer, the touch structure comprising: 
an electromagnetic interference shielding layer, and the 

a second water/oxygen barrier insulation layer disposed on 
the first patterned conductive layer; and 

a second patterned conductive layer disposed on the second 
water/oxygen barrier insulation layer, wherein the sec­
ond patterned conductive layer is connected to a third 
conductive wire, and the third conductive wire is dis­
posed on the substrate. 

12. The touch-sensing display apparatus as claimed in 
claim 11, the first patterned conductive layer comprising a 
plurality of first touch electrode series extending along a first 
direction, each of the first touch electrode series comprising a 
plurality of first touch pads electrically connected to one 
another, the second patterned conductive layer comprising a 
plurality of second touch electrode series extending along a 
second direction, each of the second touch electrode series 
comprising a plurality of second touch pads electrically con-electromagnetic interference shielding layer compris­

ing: 
a first water/oxygen barrier conductive layer disposed 

on the first water/oxygen barrier layer, wherein the 
first water/oxygen barrier conductive layer is elec­
trically connected to a first conductive wire, and the 
first conductive wire is disposed on the substrate; 
and 

55 nected to one another, wherein the first direction is different 
from the second direction. 

a first water/oxygen barrier insulation layer disposed 
on the first water/oxygen barrier conductive layer; 

a sensing circuit layer disposed on the organic light 
emitting diode display layer; and 

a second water/oxygen barrier layer disposed on the 
sensing circuit layer. 

13. The touch-sensing display apparatus as claimed in 
claim 1, wherein the first water/oxygen barrier layer is an 
inorganic single-layer film, an organic single-layer film, or a 

60 combination thereof. 
14. The touch-sensing display apparatus as claimed in 

claim 3, wherein a material of the first circuit pattern layer and 
the second circuit pattern layer comprises an inorganic trans­
parent conductive material, an organic transparent conductive 

65 material, or a metal conductive material. 
15. The touch-sensing display apparatus as claimed in 

claim 4, wherein the sensing circuit layer comprises: 
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a third patterned conductive layer disposed on the electro­
magnetic interference shielding layer, wherein the third 
patterned conductive layer comprises a plurality of third 
touch electrode series extending along a third direction, 
the third patterned conductive layer is connected to a 5 

second conductive wire, and the second conductive wire 
is disposed on the substrate; and 

a fourth patterned conductive layer disposed on the elec­
tromagnetic interference shielding layer, wherein the 
fourth patterned conductive layer comprises a plurality 10 

of fourth touch electrode series extending along a fourth 
direction, the fourth patterned conductive layer is con­
nected to a third conductive wire, the third conductive 
wire is disposed on the substrate, and the third direction 15 
is different from the fourth direction. 

16. The touch-sensing display apparatus as claimed in 
claim 15, wherein each of the third touch electrode series 
comprises a plurality of third touch pads electrically con­
nected to one another, each of the fourth touch electrode 20 

series comprises a plurality of fourth touch pads electrically 
connected to one another, and the fourth touch pads are elec­
trically connected to one another through a bridge conductive 
Wife. 

17. The touch-sensing display apparatus as claimed in 25 

claim 1, wherein the first water/oxygen barrier insulation 
layer in the electromagnetic interference shielding layer com­
prises an inorganic single-layer film, an organic single-layer 
film, or a combination thereof. 

18. The touch-sensing display apparatus as claimed in 30 

claim 4, wherein a material of the first water/oxygen barrier 
conductive layer comprises an inorganic transparent conduc­
tive material or an organic transparent conductive polymer 
material. 

35 

12 
forming an active array device on the substrate; 
forming a pair of electrode layers on the substrate, 

wherein the active array device is covered by the pair 
of electrode layers; 

forming an organic light emitting layer between the pair 
of electrode layers; and 

forming the first water/oxygen barrier layer on the pair 
of electrode layers; 

forming a first water/oxygen barrier layer on the organic 
light emitting diode display layer; and 

forming a touch structure on the organic light emitting 
diode display layer, wherein a method of forming the 
touch structure comprises: 
forming an electromagnetic interference shielding layer 

on the first water/oxygen barrier layer, wherein a 
method of forming the electromagnetic interference 
shielding layer comprises: 
forming a first water/oxygen barrier conductive layer 

on the first water/oxygen barrier layer; 
forming a first circuit pattern layer connected to the 

first water/oxygen barrier conductive layer; and 
forming a first water/oxygen barrier insulation layer 

on the first water/oxygen barrier conductive layer 
and the first circuit pattern layer; 

forming a sensing circuit layer on the first water/oxygen 
barrier layer; and 

forming a second water/oxygen barrier layer on the 
sensing circuit layer. 

25. The fabricating method as claimed in claim 24, wherein 
a method of forming the sensing circuit layer comprises: 

forming a second water/ oxygen barrier conductive layer on 
the first water/oxygen barrier insulation layer; and 

forming a second circuit pattern layer on the first water/ 
oxygen barrier insulation layer, the second circuit pat­
tern layer connecting the second water/oxygen barrier 
conductive layer. 

26. The fabricating method as claimed in claim 25, wherein 
a method of forming the first circuit pattern layer and the 
second circuit pattern layer comprises performing a screen 
printing process, an inkjet printing process, a photolithogra-

19. The touch-sensing display apparatus as claimed in 
claim 1, wherein a material of the first water/oxygen barrier 
layer comprises an organic material, an inorganic material, a 
transparent organic-inorganic hybrid nano-particle, an 
organic photoresist material, or a transparent polymer thin 
film material. 

40 phy and etching process, or a sputtering process. 

20. The touch-sensing display apparatus as claimed in 
claim 19, wherein the inorganic material comprises Al2O3 , 

SiOx, SiNx, or SiO~Y' the organic material comprises 
parylene, acrylic, or diamond-like carbon, and the organic- 45 

inorganic hybrid nano-particle comprises a mixture of dia­
mond-like carbon and silicon. 

21. The touch-sensing display apparatus as claimed in 
claim 1, wherein the second water/oxygen barrier layer com­
prises an anti-reflection layer, an anti-glare layer, an anti- 50 

smudge layer, a hard coating layer, or a combination thereof. 
22. The touch-sensing display apparatus as claimed in 

claim 1, wherein a material of the second water/oxygen bar­
rier layer comprises silicon dioxide, titanium dioxide, indium 

55 
oxide, arsenide oxide, zinc oxide, tantalum oxide, zirconium 
oxide, or diamond-like carbon. 

23. The touch-sensing display apparatus as claimed in 
claim 1, wherein a material of the substrate comprises glass, 
silicon, polyethylene terephthalate, polyethylene naphtha- 60 
late, polyester, polymethylmethacrylate, polycarbonate, 
polyimide, or a metal alloy. 

24. A fabricating method of a touch-sensing display appa-
ratus, comprising: 

forming an organic light emitting diode display layer on a 65 

substrate, wherein a method of forming the organic light 
emitting diode display layer comprises: 

27. A fabricating method of a touch-sensing display appa­
ratus, comprising: 

forming an organic light emitting diode display layer on a 
substrate, wherein a method of forming the organic light 
emitting diode display layer comprises: 
forming an active array device on the substrate; 
forming a pair of electrode layers on the substrate, 

wherein the active array device is covered by the pair 
of electrode layers; 

forming an organic light emitting layer between the pair 
of electrode layers; and 

forming the first water/oxygen barrier layer on the pair 
of electrode layers; 

forming a first water/oxygen barrier layer on the organic 
light emitting diode display layer; and 

forming a touch structure on the organic light emitting 
diode display layer, wherein a method of forming the 
touch structure comprises: 
forming an electromagnetic interference shielding layer 

on the first water/oxygen barrier layer, wherein a 
method of forming the electromagnetic interference 
shielding layer comprises: 
forming a first water/oxygen barrier conductive layer 

on the first water/oxygen barrier layer and electri­
cally connecting the first water/oxygen barrier con­
ductive layer to a first conductive wire located on 
the substrate; and 



US 8,723,413 B2 
13 

forming a first water/oxygen barrier insulation layer 
on the first water/oxygen barrier conductive layer 

forming a sensing circuit layer on the first water/oxygen 
barrier layer; and 

forming a second water/oxygen barrier layer on the 5 

sensing circuit layer. 
28. The fabricating method as claimed in claim 27 wherein 

a method of forming the second water/oxygen bar:.ier layer 
compris~s performing an electron beam evaporation process, 
a sputtenng process, a spin coating process, a dipping pro- 10 

~ess, a spray process, a flow coating process, an inkjet print-
mg process, or a chemical vapor deposition process. 

29. The fabricating method as claimed in claim 27 wherein 
a meth~d of forming the sensing circuit layer comprises: 

formmg a first patterned conductive layer on the first water/ 15 

?xygen barrier insulation layer and electrically connect-
mg the first patterned conductive layer to a second con­
ductive wire located on the substrate· 

forming a second water/oxygen barrier insulation layer on 
the first patterned conductive layer; and 

forming a second patterned conductive layer on the second 
water/oxygen barrier insulation layer and electrically 
connecting the second patterned conductive layer to a 
third conductive wire located on the substrate. 

20 

30. The fabricating method as claimed in claim 29 wherein 25 

a method of forming the first patterned conductive layer and 
the second patterned conductive layer comprises: 

forming a plurality of first touch electrode series on the first 
water/oxygen barrier insulation layer, wherein the first 
touch electrode series extend along a first direction, and 30 

ea~h of the first touch electrode series comprises a plu­
rality of first touch pads electrically connected to one 
another; and 

14 
rier ins~lation layer and connecting the third patterned 
conductive layer to a second conductive wire located on 
the active array device, wherein the fourth patterned 
conductive layer is connected to a third conductive wire 
located on the active array device; and 

forming a second water/oxygen barrier insulation layer on 
the third patterned conductive layer and the fourth pat­
terned conductive layer and forming a plurality of holes 
on the second water/oxygen barrier insulation layer. 

33. The fabricating method as claimed in claim 32, wherein 
a method of forming the third patterned conductive layer and 
the fourth patterned conductive layer comprises: 

forming a plurality of third touch electrode series, wherein 
the third touch electrode series extend along a third 
direction, and each of the third touch electrode series 
comprises a plurality of third touch pads electrically 
connected to one another; and 

forming a plurality of fourth touch electrode series 
wherein the fourth touch electrode series extend along ~ 
fourth direction, each of the fourth touch electrode series 
comprises a plurality of fourth touch pads electrically 
connected to one another, and the third direction is dif­
ferent from the fourth direction. 

34. The fabricating method as claimed in claim 33, further 
comprising forming a bridge conductive wire on the holes on 
the second water/oxygen barrier insulation layer to connect 
the fourth touch pads. 

35. The fabricating method as claimed in claim 32, wherein 
a method of forming the third patterned conductive layer and 
the fourth patterned conductive layer comprises performing a 
s_creen printing process, an inkjet printing process, a photo­
hthography and etching process, or a sputtering process. 

3 6. The fabricating method as claimed in claim 3 2, wherein 
a method of forming the holes on the second water/oxygen 
barrier insulation layer comprises simultaneously forming 
the second water/oxygen barrier insulation layer and the 
holes. 

forming a plurality of second touch electrode series on the 
second water/oxygen barrier insulation layer, wherein 35 

the second touch electrode series extend along a second 
direction, each of the second touch electrode series com­
prises a plurality of second touch pads electrically con­
nected to one another, and the first direction is different 
from the second direction. 

37. The fabricating method as claimed in claim 34, wherein 
a metho~ of forming the bridge conductive wire comprises 

40 performmg a ~creen printing process, an ink jet printing pro­
cess, a photohthography and etching process, or a sputtering 
process. 

31. The fabricating method as claimed in claim 3 O wherein 
a method of forming the first touch electrode serie~ and the 
seco_nd touch electrode series comprises performing a spin 
coatmg ~rocess, a laser etching process, a photolithography 
and etchmg process, or a sputtering process. 

32. The fabricating method as claimed in claim 27, wherein 
a method of forming the sensing circuit layer comprises: 

forming a third patterned conductive layer and a fourth 
patterned conductive layer on the first water/oxygen bar-

38. The fabricating method as claimed in claim 24, wherein 
a method of forming the second water/oxygen barrier layer 

45 compris~s performing an electron beam evaporation process, 
a sputtenng process, a spin coating process, a dipping pro­
~ess, a spray process, a flow coating process, an ink jet print­
mg process, or a chemical vapor deposition process. 

* * * * * 
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