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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Thepresentinventionrelatestoanorganicelec-
troluminescent display device.

Discussion of the Related Art

[0002] Until recently, display devices have typically
used cathode-ray tubes (CRTSs). Presently, many efforts
and studies are being made to develop various types of
flat panel displays, such as liquid crystal display (LCD)
devices, plasma display panels (PDPs), field emission
displays, and electro-luminescence displays (ELDs), as
a substitute for CRTs. Of these flat panel displays, or-
ganic electroluminescent display (OELD) devices are
self-luminescent display devices. The OELD devices op-
erate at low voltages and have a thin profile. Further, the
OELD devices have fast response time, high brightness,
and wide viewing angles.

[0003] FIG. 1 is a circuit diagram illustrating an OELD
device according to the related art.

[0004] Referring to FIG. 1, the OELD device includes
a gate line GL and a data line DL crossing each other to
define a pixel region P.

[0005] In the pixel region P, a switching thin film tran-
sistor Ts, a driving thin film transistor Td, a storage ca-
pacitor Cst and an organic electroluminescent diode E
are formed. A gate electrode and a source electrode of
the switching thin film transistor Ts are connected to the
gate line GL and the data line DL, respectively. A gate
electrode of the driving thin film transistor Td is connected
to the drain electrode of the switching thin film transistor
Ts. Both electrodes of the storage capacitor Cst are con-
nected to the gate electrode and a source electrode of
the driving thin film transistor Td, respectively. The
source electrode of the driving thin film transistor Td is
connected to a power line PL. An anode of the organic
electroluminescent diode E is connected to the drain
electrode of the driving thin film transistor Td, and a cath-
ode of the organic electroluminescent diode E is ground-
ed.

[0006] When an ON gate voltage is applied to the gate
line GL, the switching thin film transistor Ts is turned on,
and a data voltage is applied to the data line DL. The
data voltage passes through the turned-on switching thin
film transistor Ts and is applied to the gate electrode of
the driving thin film transistor Td. A current passing
through the driving thin film transistor Td is adjusted ac-
cording to the data voltage applied to the driving thin film
transistor Td, and the current flows on the organic elec-
troluminescent diode E. The storage capacitor Cst stores
the data voltage applied to the driving thin film transistor
while the switching thin film transistor Ts is turned off.
[0007] The switching and driving thin film transistors
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Ts and Td and the organic electroluminescent diode E
are usually formed on the same substrate of the OELD
device. However, forming the thin film transistors and the
organic electroluminescent diode on different substrates
has recently researched and developed. This type of OE-
LD device is referred to as a dual plate type OELD device.
[0008] FIG. 2A is a cross-sectional view illustrating a
dual plate type OELD device according to the related art.
[0009] Referring to FIG. 2A, the OELD device 1 in-
cludes an array substrate and an opposing substrate fac-
ing each other. The OELD device 1 includes a display
region AA to display images and a non-display region
NAA.

[0010] The array substrate includes a gate line (not
shown) and a data line DL formed on a first substrate 5
and crossing each other to define a pixel region P in the
display region AA. A switching thin film transistor (not
shown) and a driving thin film transistor Td are formed
on the first substrate 5. The data line DL is formed in a
data region D, and the driving thin film transistor Td is
formed in a driving region Dr.

[0011] Thedrivingthinfilmtransistor Tdincludes agate
electrode 25 connected to the gate line, a semiconductor
layer 42, a source electrode 32 and a drain electrode 34.
A gate insulating layer 45 is on the gate electrode 25 and
the gate line. The semiconductor layer 42 includes an
active layer 40 made of intrinsic amorphous silicon and
an ohmic contact layer 41 made of impurity-doped amor-
phous silicon.

[0012] A passivation layer 55 is formed on the driving
thin film transistor Td and has a drain contact hole DCH
exposing the drain electrode 34. A connection electrode
70 is connected to the drain electrode 34 through the
drain contact hole DCH.

[0013] The opposing substrate includes an organic
electroluminescent diode E formed on a second sub-
strate 10. The organic electroluminescent diode E in-
cludes a first electrode 80, an organic emitting layer 82
and a second electrode 84.

[0014] An auxiliary electrode 60 is on the second sub-
strate 10. The first electrode 80 is on the auxiliary elec-
trode 60. A buffer layer 62 is on the first electrode 80. A
separator 64 and a patterned spacer 50 are formed on
the buffer layer 62.

[0015] The separator 64 has a tapered shape, and the
patterned spacer 50 has a reverse-tapered shape. The
organic emitting layer 82 and the second electrode 84
are formed on the first electrode 80 and the patterned
spacer 50 in the pixel region P.

[0016] A portion of the second electrode 84 on the pat-
terned spacer 50 contacts the connection electrode 70
so that the organic electroluminescent diode E on the
second substrate 10 is electrically connected to the driv-
ing thin film transistor Td on the first substrate 5.

[0017] A seal pattern 90 is formed along a peripheral
region of the array substrate and the opposing substrate
to attach the array substrate and the opposing substrate.
Further, the seal pattern 90 functions to keep a cell gap
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ofthe OELD devicei.e, a gap between the array substrate
and the opposing substrate. A space between the array
substrate and the opposing substrate is under vacuum.
[0018] FIG. 2B is a cross-sectional view illustrating an-
other OELD device according to the related art. The OE-
LD device of FIG. 2B is similar to that of FIG. 2A. Expla-
nations of parts similar to parts of FIG. 2A are omitted.
[0019] Referring to FIG. 2B, the OELD device 1 does
not include the connection electrode and the patterned
spacer (70 and 50 of FIG. 2A). A conductive spacer 52
connects a drain electrode 34 and an organic electrolu-
minescent diode E.

[0020] By the sealant 90 of each of FIGs. 2A and 2B
along the peripheral portion, the space between the array
substrate and the opposing substrate is sealed from the
outside. Accordingly, the space between the array sub-
strate and the opposing substrate is empty under vacu-
um. However, the OELD device having the empty space
is weak to exterior impact or pressure, and contact de-
fects between the organic electroluminescent diode E
and the driving thin film transistor Td are thus frequently
caused. Accordingly, display quality and production effi-
ciency are reduced.

[0021] Further, in experiment that the OELD device 1
is under conditions of about 80 °C and humidity of about
95%, moisture permeates inside the space through in-
terfaces between the sealant 90 and the substrates 5
and 10, and lighting defects thus occur about 200 hours
later. Accordingly, it is difficult for the OELD device 1 to
obtain long lifetime.

[0022] Toresolve this problem due to the moisture per-
meation, forming a passivation layer or a metal layer of
calcium (Ca), magnesium (Mg) or aluminum (Al) on the
second electrode 84 is suggested. However, the passi-
vation layer or the metal layer does not completely cover
the organic electroluminescent diode E. For example, a
portion of the organic electroluminescent diode E near
the separator 64 is not covered by the passivation layer
or the metal layer. Accordingly, the moisture permeates
into the not-covered portion of the organic electrolumi-
nescent diode E, and defects thus occur.

[0023] Further, in the process of forming the passiva-
tion layer or the metal layer, impurities of several microm-
eters are frequently stuck to the opposing substrate. Por-
tions where the impurities are stuck become dark spots,
and display quality and production efficiency are re-
duced.

[0024] Further, as the OELD increases in size, due to
a difference of light exposure amount between a center
portion and a peripheral portion of the OELD device, it
becomes more difficult to form the patterned spacers so
as to make thickness uniform over the entire plane of the
OELD device. Accordingly, contact defects between the
organic electroluminescent diode and the driving thin film
transistor in some pixels are caused, and thus display
quality and production efficiency are reduced.

US 2005/0093784 A1 discloses an electro-optical de-
vice. The electro-optical device comprises a wiring board
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including a unit circuit with a driving transistor and a sub-
strate opposite to the wiring board and having an organic
element. The wiring board and the substrate are bonded
by means of a sealing resin. A relay electrode is connect-
ed between the organic electroluminescent element and
first wiring lines that are connected with the unit circuit.
US 2005/0095409 A1 discloses an electro-optical appa-
ratus. The organic electro-optical apparatus includes a
substrate conjugate having a wiring substrate and an or-
ganic EL substrate, which are joined to each other having
a functional layer placed in-between. The wiring sub-
strate includes a multilayer substrate, a wiring network
placed on the multilayer substrate, driving TFTs, TFT
connections for electrically connecting the TFTs to the
wiring network and organic EL connects for the connec-
tion with an EL device, in particular its cathode, arranged
on the organic EL substrate. The functional layer includes
bumps provided on the EL connects and pieces of a con-
ductive paste provided between the wiring substrate and
the organic substrate for connecting the organic connects
to the organic EL substrate.

US 2008/0018245 A1 discloses an organic light-emitting
diode display device. The OLED display device compris-
es alower substrate including a driving thin film transistor
and an upper substrate including an OLED. A contact
spacer is provided on the upper substrate. A conductive
film is filled between the lower substrate the upper sub-
strate and also between the contact spacer and a contact
electrode contacting a drain electrode of the driving TFT.
US 2004/0263740 A1 discloses a display device. The
display device comprises a substrate including a driving
circuit and an EL element in a pixel region. In a sealing
region, depressions are formed at the side of the sub-
strate by openings. At the side of a covering material,
which opposes the substrate, projections are formed by
insulators. Between the projections and depressions, a
sealing material made of a resin is sandwiched.

SUMMARY OF THE INVENTION

[0025] Accordingly, the presentinvention is directed to
an organic electroluminescent display device that sub-
stantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0026] Itis an object of the presentinvention to provide
an organic electroluminescent display device having high
production efficiency and that is capable of preventing
moisture from intrusion in a space provided between two
substrates and filled with an adhesive material.

[0027] This object is solved by the organic electrolu-
minescent display device according to claim 1. An ad-
vantage of the present invention is to provide an organic
electroluminescent display device that can improve dis-
play quality and production efficiency.

[0028] Additional features and advantages of the
present invention will be set forth in the description which
follows, and in part will be apparent from the description,
or may be learned by practice of the invention. These
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and other advantages of the invention will be realized
and attained by the structure particularly pointed out in
the written description and claims hereof as well as the
appended drawings.

[0029] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to pro-
vide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0031] In the drawings:

FIG. 1isacircuitdiagramillustrating an OELD device
according to the related art;

FIG. 2A is a cross-sectional view illustrating a dual
plate type OELD device according to the related art;
FIG. 2B is a cross-sectional view illustrating another
OELD device according to the related art;

FIG. 3 is a cross-sectional view illustrating a dual
plate type OELD device according to a first embod-
iment of the present invention;

FIGs. 4A and 4B are SEM pictures of an OELD de-
vice, manufactured for experiment, according to the
first embodiment of the present invention;

FIG. 4C is a graph illustrating an |-V curve of the
driving thin film transistor of the OELD device ac-
cording to the first embodiment of the present inven-
tion;

FIG. 4D is a picture of a lightning status of the OELD
device according to the first embodiment of the
present invention;

FIGs. 5A to 5D are cross-sectional views illustrating
method of attaching the array substrate and the op-
posing substrate according to the first embodiment
of the present invention;

FIGs. 6A to 6C are cross-sectional views illustrating
samples of dual plate type OELD devices according
to a second embodiment not claimed but useful to
understand the present invention;

FIG.7Ais aschematic planview illustratingan OELD
device according to the second embodiment;

FIGs. 7B and 7C are pictures, offirst to fourth regions
of the OELD device of FIG. 7A, taken in reliability
tests on the OELD device;

FIGs. 8A and 8B are cross-sectional views illustrat-
ing samples of dual plate type OELD devices accord-
ing to a third embodiment wherein the embodiment
of fig.8B forms part of the present invention;

FIGs. 9A and 9B are pictures, of two corner regions
of each of OELD devices according to the third em-
bodiment of the present invention, taken in reliability
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tests on the OELD devices; and

FIG. 10 is pictures, of a corner region of each of
display regions of OELD devices according to the
third embodiment of the present invention, taken in
reliability tests on the OELD devices.

DETAILED DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

[0032] Reference will now be made in detail to illus-
trated embodiments of the present invention, which are
illustrated in the accompanying drawings.

[0033] FIG. 3is across-sectional view illustrating a du-
al plate type OELD device according to a first embodi-
ment of the present invention.

[0034] Referring to FIG. 3, the OELD device 101 in-
cludes an array substrate and an opposing substrate.
The OELD device 101 includes a display region AA to
display images and a non-display region NAA. The non-
display region NAA is a peripheral region of the OELD
device 101. The non-display region NAA may surround
the display region AA. The display region AA may include
a plurality of pixel regions P in a matrix form.

[0035] The array substrate includes a gate line (not
shown) and a data line DL on a first substrate 105 to
cross each other to define the pixel region P. The data
line DL is formed in a data region D. In the pixel region
P, a switching thin film transistor (not shown) and a driving
thin film transistor Td are formed. The switching thin film
transistor is connected to the corresponding gate line and
data line DL. The driving thin film transistor Td is formed
in a driving region Dr. Even though not shown in FIG. 3,
a gate electrode 125 of the driving thin film transistor Td
is connected to a drain electrode of the switching thin film
transistor. The driving thin film transistor Td includes the
gate electrode 125, a semiconductor layer 142, and
source and drain electrodes 132 and 134 spaced apart
from each other. The switching thin film transistor may
have a structure similar to the structure of the driving thin
film transistor Td. The semiconductor layer 142 includes
an active layer 140 of intrinsic amorphous silicon, and an
ohmic contact layer 141 of impurity-doped amorphous
silicon.

[0036] A gateinsulatinglayer 145isformed onthe gate
electrode 125 and the gate line. The gate insulating layer
145 may be made of an inorganic insulating material.
The inorganic insulating material may include silicon ni-
tride (SiNx) and silicon oxide (SiO,).

[0037] A passivation layer 155 is formed on the switch-
ing thin film transistor and the driving thin film transistor
Td. The passivation layer 155 includes a drain contact
hole DCH exposing the drain electrode 134. The passi-
vation layer 155 may be made of an organic insulating
material or an inorganic insulating material. The organic
insulating material may include benzocyclobutene (BCB)
and photo acrylic. The inorganic insulating material may
include silicon nitride (SiNx) and silicon oxide (SiO,).
[0038] A connection electrode 170 is formed on the
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passivation layer 155 in the pixel region P. The connec-
tion electrode 170 is connected to the drain electrode
134 through the drain contact hole DCH. The connection
electrode 170 may have a double-layered structure. For
example, the connection electrode 170 has a first layer
and a second layer on the first layer. The first layer may
be made of a transparent conductive material such as
indium-tin-oxide (ITO), indium-zinc-oxide (1Z0) and indi-
um-tin-zinc-oxide (ITZO). The second layer may be made
of a material having a low resistance, for example, mo-
lybdenum (Mo) or molybdenum alloy such as molybde-
num neodymium (MoNd).

[0039] The opposing substrate includes an auxiliary
electrode 160 on a second substrate 110. The auxiliary
electrode 160 may be formed between adjacent pixel re-
gions P. The auxiliary electrode 160 may correspond to
the data region D. A first electrode 180 is formed on the
second substrate 110 having the auxiliary electrode 160.
The auxiliary electrode 160 may be made of a material
having a low resistance, for example, molybdenum (Mo)
or molybdenum alloy such as molybdenum neodymium
(MoNd). The first electrode 180 may be made of a trans-
parent conductive material such as indium-tin-oxide
(ITO), indium-zinc-oxide (1Z0) and indium-tin-zinc-oxide
(ITZO). Since the auxiliary electrode 160 has a low re-
sistance, the auxiliary electrode 160 functions to com-
pensate for a high resistance of the first electrode 180 of
the transparent conductive material. Alternatively, the
auxiliary electrode 160 may be eliminated.

[0040] A buffer pattern 162 is formed on the first elec-
trode 180. The buffer pattern 162 may cover the auxiliary
electrode 160. A separator 164 and a patterned spacer
150 are formed on the buffer pattern 162. The separator
164 is formed between adjacent pixel regions P. The pat-
terned spacer 150 may be formed in the pixel region P.
[0041] The patterned spacer 150 may have a cross-
sectional shape reverse to a cross-sectional shape of the
separator 164. For example, the separator 164 has a
tapered shape such that widths of the separator 164 in-
crease in a vertical direction from the second substrate
110 to the first substrate 105. To the contrary, the pat-
terned spacer 150 has a reversely tapered shape such
that widths of the patterned spacer 150 decrease in the
vertical direction from the second substrate 110 to the
first substrate 105.

[0042] An organic emitting layer 182 and a second
electrode 184 are sequentially formed on the first elec-
trode 180 in the pixel region P. The second electrode 184
extends overthe patterned spacer 150. The organic emit-
ting layer 182 may extend over the patterned spacer 150.
The organic emitting layer 182 and the second electrode
184 may be separated by each pixel region P due to the
tapered shape of the separator 164 without a separate
patterning process. The organic emitting layers 182 in R
(red), G (green) and B (blue) pixel regions may be made
of organic materials emitting R, G and B lights, respec-
tively. The first electrode 180, the organic emitting layer
182 and the second electrode 184 forms an organic elec-

10

15

20

25

30

35

40

45

50

55

troluminescent diode E.

[0043] The second electrode 184 may have a multiple-
layered structure. For example, the second electrode 184
may have first to third layers. The first layer may be made
of aluminum (Al) or aluminum alloy such as aluminum
neodymium (AINd), the second layer may be made of
silver (Ag), and the third layer may be made of calcium
(Ca). The first to third layers are sequentially located in
the vertical direction from the second substrate 110 to
the first substrate 105. The second electrode 184 may
be a work function less than a work function of the first
electrode 182.

[0044] The organic electroluminescent diode E may
further include, for example, a hole injection layer and a
hole transporting layer between the first electrode 180
and the organic emitting layer 182, and an electron in-
jection layer and an electron transporting layer between
the second electrode 184 and the organic emitting layer
182.

[0045] A portion of the second electrode 184 on the
patterned spacer 150 contacts the connection electrode
170 so that the organic electroluminescent diode E is
electrically connected to the driving thin film transistor
Td. The patterned spacer 150 and the portion of the sec-
ond electrode 184 are referred to as a connection spacer
to connect the organic electroluminescent diode E and
the driving thin film transistor Td.

[0046] A space between the array substrate and the
opposing substrate is filled with an adhesive layer 120.
The adhesive layer 120 may be in solid phase. The ad-
hesive layer 120 includes a conductive material such that
an electrical connection between the organic electrolu-
minescent diode E and the connection electrode 120 is
stably made. Further, the adhesive layer 120 may further
include a material having viscous and adhesive property.
[0047] The adhesive layer 120 is made of a mixture
which includes particles of an inorganic compound ma-
terial and further an organic compound material or or-
ganic/inorganic compound material. The inorganic com-
pound material of the particles has conductivity and
makes the stable electrical connection between the or-
ganic electroluminescent diode E and the connection
electrode 170.

[0048] The inorganic compound material of the parti-
cles may include at least one of carbon black, carbon
nanotube, semiconductor nanocrystal and metal nanoc-
rystal. The organic compound material may include at
least one of a pentacene group material and a PPV (po-
ly<p-phenylene vinylene>) group material.

[0049] A weight % of the organic compound material
or the organic/inorganic compound material to the inor-
ganic compound material is equal to or more than 1
weight %. It is preferred that the adhesive layer 120 has
a specific resistance equal to or less than 6* 10<6> Q
cm, a thermal conductivity equal to or more than 0.19
WI/mK, and a water vapor transmission rate (WVTR)
equal to or less than 1000 g/m<2> day. It is preferred
that the adhesive layer 120 has a thickness equal to or
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more than 10 nm.

[0050] Since the adhesive layer 120 fills the space be-
tween the array substrate and the opposing substrate,
the array substrate and the opposing substrate can be
firmly attached and durability of the OELD device can be
improved. In addition, since the adhesive layer 120 pre-
vents moisture permeation, lifetime of the OELD device
can increase. In addition, the organic electroluminescent
diode E can be stably electrically connected to the con-
nection electrode 170, by distributing conductive nano-
particles in the adhesive layer 120. Accordingly, the elec-
trical connection can be stably secured. Accordingly,
even though the OELD device has a large size, the large-
sized OELD device can have reliability. Therefore, dis-
play quality and production efficiency can be improved.
[0051] In more detail, conductive particles of the inor-
ganic compound are distributed all over the adhesive lay-
er 120 and spaced apart from one another. Accordingly,
in a normal state, the adhesive layer 120 does not make
an electrical path therein. When the adhesive layer 120
is applied with a pressure to attach the array substrate
and the opposing substrate, the conductive particles are
closely packed in the pressure-applied direction. In par-
ticular, if, in attaching the array substrate and the oppos-
ing substrate, the second electrode 184 does not directly
contact the connection electrode 170, the adhesive layer
120 at a contact region where the second electrode 184
is supposed to contact the connection electrode 170 has
very small thickness and is applied with the pressure.
Accordingly, the conductive particles at the contact re-
gion are so closely packed and contact one another in
the pressure-applied direction. Accordingly, these parti-
cles can make an electrical connection path between the
second electrode 184 and the connection electrode 170.
Therefore, even though the second electrode 184 does
not directly contact the connection electrode 170 in some
pixel regions P due to some reasons, for example, non-
uniformity of the thicknesses of the patterned spacers
150, the electrical connection can be stably made.
[0052] Meanwhile, since the adhesive layer 120 at oth-
erregion ofthe pixel region P except for the contactregion
has a thickness too much thicker than the adhesive layer
120 atthe contact region, most of the conductive particles
at the other region do not contact one another along the
pressure-applied direction. Accordingly, these conduc-
tive particles do not make an electrical connection path
at the other region. Therefore, adjacent pixel regions P
are not electrically connected to each other.

[0053] FIGs. 4A and 4B are SEM pictures of an OELD
device, manufactured for experiment, according to the
first embodiment of the present invention, FIG. 4C is a
graph illustrating an |-V curve of the driving thin film tran-
sistor of the OELD device according to the first embodi-
ment of the present invention, and FIG. 4D is a picture
of a lightning status of the OELD device according to the
first embodiment of the present invention.

[0054] The OELD device shown in FIGs. 4A and 4B is
simply manufactured for experiment. In other words, an
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opposing substrate has afirst electrode 180 on a second
substrate 110 and a patterned spacer 150 and a sepa-
rator 164 on the first electrode 180, an array substrate
has a first substrate 105, and an adhesive layer 120 fills
a space between the opposing substrate and the array
substrate. In this OELD device, the separator 164 has a
first thickness t1 of about 2 um and the columned spacer
150 has a second thickness of about 3 um

[0055] Referring to FIGs. 4A and 4B, the array sub-
strate and the opposing substrate are attached with the
adhesive layer 120 therebetween. After the attaching,
the patterned spacer 150 contacts the array substrate,
and the separator 164 is spaced apart about 1 um from
the array substrate. In the attaching process of the array
substrate and the opposing substrate, a pressure is ap-
plied to the array substrate and the opposing substrate.
Accordingly, referring to FIGs. 4A and 4B, the adhesive
layer 120 closely fills the space between the array sub-
strate and the opposing substrate, and referring to FIG.
4B, the adhesive layer 120 at a contact region between
the patterned spacer 150 and the array substrate is
pushed out.

[0056] Referring to FIG. 4C, a current increases sub-
stantially in linear proportion to a voltage.

[0057] FIG. 4D shows a lighting status through an or-
ganic emitting layer emitting B (blue) light. Referring to
FIG. 4D, in a lightning test, light is normally emitted.
[0058] As described above, the OELD device accord-
ing to the first embodiment can be normally operated.
[0059] In the aforementioned first embodiment, it is
mainly described that the organic electroluminescent di-
ode and the driving thin film transistor are connected us-
ing the connection electrode and the connection spacer
including the portion of the second electrode and the pat-
terned spacer. However, other structures can be em-
ployed. For example, a structure including conductive
connection spacer, which is similar to the structure of
FIG. 2B, can be used. Alternatively, a structure modifying
the structure of FIG. 3 can be employed that the passi-
vation layer and the connection electrode are not used,
the drain electrode extends in a side direction and con-
tacts the portion of the second electrode on the patterned
spacer. Alternatively, a structure can be employed that
a patterned spacer is formed in the array substrate, and
a portion extending from the drain electrode is on the
patterned spacer and contacts the second electrode. In
otherwords, various structures, in which the organic elec-
troluminescent diode and the driving thin film transistor
are connected through the connection spacer therebe-
tween, can be employed.

[0060] FIGs. 5A to 5D are cross-sectional views illus-
trating method of attaching the array substrate and the
opposing substrate according to the first embodiment of
the present invention. In FIGs. 5A to 5D, for conven-
ience’s sake, the reference number 105 indicates an ar-
ray substrate including a driving thin film transistor, and
the reference number 110 indicates an opposing sub-
strate including an organic electroluminescent diode.
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[0061] Referring to FIG. 5A, an attaching apparatus
103 includes a first chamber 135 having a first space A1
therein and a second chamber 136 having a second
space A2 therein. The attaching apparatus 103 may be
referred to as a SPE (solid phase encapsulation) appa-
ratus, and the method of attaching the array substrate
and the opposing substrate according to the first embod-
iment may be referred to as a SPE method.

[0062] The attaching apparatus 103 further includes a
pad 165 which is flexible and located between the first
and second chambers 135 and 136 and separates the
first space A1 and the second space A2.

[0063] An air pressure of the first chamber 135 may be
adjustable. For example, the first chamber 135 may be
in atmospheric state or in vacuum state according to op-
eration of a first port R1 which is located at a side of the
first chamber 135. Further, an air pressure of the second
chamber 136 may be adjustable. For example, the sec-
ond chamber 136 may be in atmospheric state or in vac-
uum state according to operation of a second port R2
which is located at a side of the second chamber 136.
[0064] Each of the first chamber 135 and the second
chamber 136 may be made of quartz, and the pad 135
may be made of silicon. A heating device 112 may be
located below the first chamber 135 to heat the first cham-
ber 135. A coil or inductance heater may be used as the
heating device 112.

[0065] The array substrate 105 and the opposing sub-
strate 110 are placed in the first chamber 135 and position
alignment is performed for the array substrate and op-
posing substrates 105 and 110. The array substrate 105
is spaced apart from the opposing substrate 110. The
firstchamber 135is in atmospheric state while the second
chamber 136 is in vacuum state.

[0066] A process of coating an adhesive layer 120 on
one ofthe array substrate 105 and the opposing substrate
is performed in the first chamber 135. For example, the
adhesive layer 120 is coated on the array substrate 105.
A spin coating method, an inkjet method, or a screen
printing method may be used to coat the adhesive layer
120. Alternatively, the adhesive layer 120 may be man-
ufactured in film type, and the film type adhesive layer
120 may be coated by a lamination method. It should be
understood that the process of coating the adhesive layer
120 may be performed before loading the array substrate
105 into the first chamber 135.

[0067] Referring to FIG. 5B, after coating the adhesive
layer 120 on the array substrate 105, a process of con-
tacting the opposing substrate 110 and the adhesive lay-
er120is performed. For example, the opposing substrate
110 is placed on the adhesive layer 120. In this process,
the first chamber 135 keeps atmospheric state, and the
second chamber 136 keeps vacuum state.

[0068] Referring to FIG. 5C, after contacting the op-
posing substrate 110 and the adhesive layer 120, a proc-
ess of changing air pressure of the first chamber 135 is
performed by an air pumping through the first port R1.
For example, an air is pumped out from the first space
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A1, and thus atmospheric state is changed into vacuum
state. Accordingly, the first chamber 135 may have an
air pressure of about several miliTorrs (mTorrs).

[0069] ReferringtoFIG.5D, after changing atmospher-
ic state of the first chamber 135 into vacuum state, a
process of changing vacuum state of the second cham-
ber 136 into atmospheric state is performed by an air
pumping through the second port R2. For example, an
air is pumped into the second spacer A2, and thus vac-
uum state is changed into atmospheric state. According-
ly, there occurs a difference between the air pressure of
the first chamber 135 and the air pressure of the second
chamber 136. In other words, the air pressure of the sec-
ond space A2 is more than the air pressure of the first
space A1. Due to this air pressure difference, the pad
165 is pushed toward the first space A1, and the pad 165
is bulged out and has a curved shape. Further, gravity
may influence the modification of the pad 165.

[0070] The bulged pad 165 presses the opposing sub-
strate 110. In other words, the air pressure difference
functions as a pressure pressing the opposing substrate
110. Accordingly, the opposing substrate 110 can be
firmly attached to the array substrate 105 with the adhe-
sive layer 120 therebetween.

[0071] Further, when the pad 165 presses the oppos-
ing substrate 110, the heating device 112 may heat the
array substrate 105. For example, the array substrate
105 may have a temperature of about 60 °C to about 150
°C. This heating causes the adhesive layer 120 to be
heated and have fluidity. Accordingly, due to the pressing
by the pad 165 and the heating, the adhesive layer 120
hardly has any air space therein, and thus the adhesive
layer 120 can be dense and be as thin as possible. Al-
ternatively, after the pressing by the pad 165, the heating
may be performed in an apparatus separate from the
attaching apparatus 103, for example, an oven.

[0072] Through the aforementioned processes, firmly
attaching the array substrate and the opposing substrate
with the adhesive layer therebetween can be performed.
[0073] FIGs. 6A to 6C are cross-sectional views illus-
trating samples of dual plate type OELD devices accord-
ing to a second embodiment not claimed but useful to
understand the present invention. In FIGs. 6A to 6C, for
convenience’s sake, the OELD devices are schematical-
ly described. Explanations to parts similar to parts of the
first embodiment may be omitted.

[0074] Referringto FIGs. 6A to 6C, each of first to third
sampled OELD devices includes an array substrate, an
opposing substrate and an adhesive layer 220 filling a
space between the array substrate and the opposing sub-
strate. The array substrate includes an array element A
on a first substrate 210, and the array element A may
include a driving thin film transistor, a switching thin film
transistor, gate and data lines, a connection electrode
and the like. The opposing substrate includes an organic
electroluminescent diode E on a second substrate 210.
Apatterned spacer 250 protrudes from the opposing sub-
strate such that a second electrode of the organic elec-
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troluminescent diode E on the patterned spacer 250 is
electrically connected to the driving thin film transistor.
[0075] A seal pattern 290 is formed in a non-display
region of each OELD device. For example, the seal pat-
tern 290 is along a peripheral region surrounding a dis-
play region of each OELD device. The adhesive layer
220 fills the space which is between the array substrate
and the opposing substrate and surrounded by the seal
pattern 290. The seal pattern 290 along with the adhesive
layer 220 functions to attach the array substrate and the
opposing substrate and keep a cellgap between the array
substrate and the opposing substrate. Further, the seal
pattern 290 along with the adhesive layer 220 prevents
moisture from permeating into components of the OELD
device. The seal pattern 290 of the first to third exampled
OELD devices may be different from one another.
[0076] In more detail, referring to FIG. 6A, the seal pat-
tern 290 of the first exampled OELD device is formed
between the array substrate and the opposing substrate
and both ends of the seal pattern 290 contact an inner
surface of the array substrate and an inner surface of the
opposing substrate, respectively.

[0077] Referring to FIG. 6B, the seal pattern 290 of the
second sampled OELD device surrounds sides of the
OELD device. Forexample, the seal pattern 290 includes
first to third portions 290a to 290c. The first portion 290a
covers sides of the OELD device, and the second and
third portions 290b and 290c covers an outer surface of
the array substrate and an outer surface of the opposing
substrate, respectively. The seal pattern 290 of FIG. 6B
can firmly seal the inside of the OELD device more than
that of FIG. 6A. Accordingly, the OELD device of FIG. 6B
can effectively prevent moisture permeation more than
that of FIG. 6A.

[0078] Referring to FIG. 6C, compared with the first
sampled OELD device of FIG. 6A, the third sampled OE-
LD device includes a first groove HI at an inner surface
of the opposing substrate and a second groove H2 at an
inner surface of the array substrate. The first and second
grooves H1 and H2 may be along the peripheral region
of the OELD device. The first and second grooves H1
and H2 correspond to each other. In similar to the seal
pattern 290 of the first sampled OELD device, the seal
pattern 290 of the third sampled OELD device is formed
between the array substrate and the opposing substrate,
and both ends of the seal pattern 290 contact the inner
surface of the array substrate and the inner surface of
the opposing substrate, respectively. Further, the seal
pattern 290 fills the first and second grooves HI and H2.
Because of the first and second grooves HI and H2, an
area of a region where the seal pattern 290 contacts the
array substrate and the opposing substrate is more than
that of FIG. 6A. In other words, a permeation path of
moisture of FIG. 6C is longer than that of FIG. 6A. Ac-
cordingly, the OELD device of FIG. 6C can effectively
prevent moisture permeation more than that of FIG. 6A.
[0079] FIG. 7A is a schematic plan view illustrating an
OELD device according to the second embodiment, and
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FIGs. 7B and 7C are pictures, of first to fourth regions of
the OELD device of FIG. 7A, taken in reliability tests on
the OELD device.

[0080] ReferringtoFIG. 7A, the OELD device includes
an array substrate and an opposing substrate with an
adhesive layer therebetween. The OELD device includes
adisplay region AA and a non-display region surrounding
the display region NAA. A seal pattern 290 is at the non-
display region NAA.

[0081] FIG. 7B shows lighting statuses of first to fourth
regions (1) to (4) of the OELD device at a first elapsed
time after the OELD device is transferred into a chamber
under conditions that a temperature is about 80 °C and
a humidity is about 95%, and FIG. 7C shows lighting sta-
tus of first to fourth regions (1) to (4) of the OELD device
at a second elapsed time after the OELD device is trans-
ferred into a chamber under conditions that a tempera-
ture is about 80 °C and a humidity is about 95%. The first
and second elap?ed times are about 500 hours and about
600 hours, respectively.

[0082] Referring to FIGs. 7B and 7C, it is shown that
the lightning statuses are satisfactory until the first
elapsed time (500 hours), but, atthe second elapsed time
(600 hours), non-lighting pixels occurs. When the same
test is made on the related art OELD device, lightning
defects occurs at a lapsed time of about 200 hours. Ac-
cordingly, the lifetime of the OELD can be extended to
about twice or about three times of the lifetime of the
related art OELD.

[0083] FIGs. 8A and 8B are cross-sectional views il-
lustrating samples of dual plate type OELD devices ac-
cording to a third embodiment the embodiment corre-
sponding to figure 8B forming part of the present inven-
tion. In FIGs. 8A and 8B, for convenience’s sake, periph-
eral regions of the OELD devices are schematically de-
scribed. The OELD devices have a structure of a display
region similar to that of the first embodiment. Explana-
tions to parts similar to parts of the first embodiment may
be omitted.

[0084] Referringto FIG. 8A, an opposing substrate in-
cludes at least one shield pattern 386 on a second sub-
strate 310. A space between the array substrate and the
opposing substrate is filled with an adhesive layer. The
shield pattern 386 is along a non-display region surround-
ing a display region. When a plurality of shield patterns
386, the shield patterns 386 may be spaced apart from
and in parallel with one another. The shield pattern 386
may be formed in the same process as and formed of
the same material as the patterned spacer (150 of FIG.
3). The shield pattern 386 may be spaced apart from the
array substrate.

[0085] A metallic material may be coated on the shield
pattern 386 so that a metal layer 396 may cover the shield
pattern 386. The metal layer 396 functions to prevent the
shield pattern 396 from reacting with moisture or oxygen
(O,) from the outside. The metal layer 396 may be formed
in the same process as and formed of the same material
as the second electrode (184 of FIG. 3).
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[0086] Referring to FIG. 8B, an opposing substrate in-
cludes atleast one second shield pattern 386 on asecond
substrate 310, and a second metal layer 396 covers the
second shield pattern 386. Further, an array substrate
includes at least one first shield pattern 385 on a first
substrate 305, and a first metal layer 395 covers the sec-
ond shield pattern 385. The first and second shield pat-
terns 385 and 386 alternate and occlude. This structure
is advantageous in preventing moisture permeation more
than the structure of FIG. 8A. The first shield pattern 385
may be spaced apart from the opposing substrate, and
the second shield pattern 386 may be spaced apart from
the array substrate.

[0087] In the OELD devices of FIGs. 8A and 8B, the
adhesive layer may be formed in the region where the
shield patterns are formed. Further, the seal pattern of
the second embodiment may be located outside and sur-
round the shield patterns. When the seal patternis further
included in the OELD devices of the third embodiment
along with the shield patterns and the adhesive layer,
moisture permeation can be more effectively prevented.
[0088] FIGs. 9A and 9B are pictures, of two corner re-
gions of each of OELD devices according to the third
embodiment taken in reliability tests on the OELD devic-
es.

[0089] Thetestof FIG. 9A is made on an OELD device
which has three shield patterns 386 having a width of
about 60 um, and the two corners (1) and (2) are two
among four corners of the OELD device. When the three
shield patterns 386 are used, defects on pixels due to
moisture permeation occur from the outside of a display
region into the inside after a lapsed time of about 1000
hours.

[0090] The testof FIG. 9B is made on an OELD device
which has six shield patterns 386 having a width of about
60 pum, and the two corners (1) and (2) are two among
four corners of the OELD device. When the six shield
patterns 386 are used, defects on pixels due to moisture
permeation occur from the outside of a display region
into the inside after a lapsed time of about 1600 hours.

[0091] FIG. 10 is pictures, of a corner region of each
of display regions of OELD devices according to the third
embodiment taken in reliability tests on the OELD devic-
es.

[0092] The test of FIG. 10 (1) is made on an OELD
device which has shield patterns without a metal layer,
and the test of FIG. 10 (2) is made on an OELD device
which has shield patterns covered by a metal layer. The
tests of FIG. 10 (1) and FIG. 10 (2) are performed under
conditions that a temperature is about 80 °C and a hu-
midity is about 95%. o

[0093] Referring to FIG. 10 (1), when the shield pat-
terns are not covered by a metal layer, it is shown that
defects on pixels 400 due to moisture permeation
progress from the top of a display region after a lapsed
time of about 105 hours. In other words, moisture per-
meates through the shield patterns, and thus, the per-
meated moisture goes inside and pixels 400 are defected
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and reduced in area as time goes on. The reduction in
size of the pixel 400 means that an effective area of the
pixel 400 to emit light is reduced due to the moisture
permeation, and this is seen in FIG. 10 (1).

[0094] Referring to FIG. 10 (2), when the shield pat-
terns are covered by a metal layer, moisture hardly per-
meates through the shield patterns because of the metal
layer covering the shield patterns. Accordingly, pixels
400 have substantially no defects even after about 154
hours and 174 hours. Therefore, it is seen that covering
the shield patterns with the metal layer can have excellent
advantage in increasing lifetime of the OELD device. It
is noted that some dart spots on the pixels 400 in FIG.
10 (2) are not caused by moisture permeation but are
caused by errors under the test.

[0095] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
presentinvention without departing from the scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended
claims.

Claims

1. Anorganic electroluminescent display device, com-
prising:

- an array substrate including a driving thin film
transistor (Td) in a pixel region (P) on a first sub-
strate (105; 205; 305);

- an opposing substrate including an organic
electroluminescent diode (E) in the pixel region
(P) on a second substrate (110; 210; 310);

- wherein the organic electroluminescent diode
(E) includes a first electrode (180) on an inner
surface of the second substrate (110;210;310),
an organic emitting layer (182) on the first elec-
trode (180), and a second electrode (184) on
the organic emitting layer (182);

- an adhesive layer (120; 220) filling a space
between the array substrate and the opposing
substrate;

- a connection electrode (170) on the array sub-
strate electrically connected with the driving thin
film transistor (Td);

- a connection spacer for electrically connecting
the organic electroluminescent diode (E) with
the driving thin film transistor (Td) through the
connection electrode (170) wherein the connec-
tion spacer includes a patterned spacer (150;
250) on the opposing substrate and a portion of
the second electrode (184) on the patterned
spacer (150;250) for contacting the connection
electrode (170);

- at least one first shield pattern (385) on one of
an inner surface of the first substrate (105; 205;
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305) and an inner surface of the second sub-
strate (105; 205; 305), and wherein the at least
one first shield pattern (385) surrounds the dis-
play region of the device; and

- at least one second shield pattern (386)
on the other of the inner surface of the first
substrate (105; 205; 305) and the inner sur-
face of the second substrate (105; 205;
305), and wherein the at least one second
shield pattern (386) surrounds the display
region of the device and wherein the first
(385) and second (386) shield patterns al-
ternate and occlude,

- wherein the adhesive layer (120,220) in-
cludes conductive particles of an inorganic
compound material, and includes further an
organic compound material or an organ-
ic/inorganic compound material,

- wherein the conductive particles are dis-
tributed with in the adhesive layer (120) to
be spaced apart from one another in a nor-
mal non-pressurized state, and

- wherein the conductive particles at the
contact region where the second electrode
(184) is supposed to contact the connection
electrode (170) are so closely packed that
they contact another in a pressurized state
in the pressure-applied direction.

The device according to claim 1, wherein the inor-
ganic compound material of the conductive particles
includes at least one of carbon black, carbon nano-
tube, semiconductor nanocrystal and metal nanoc-
rystal.

The device according to claim 1, wherein the organic
compound material includes at least one of a penta-
cene group material and a PPV (poly<p-phenylene
vinylene>) group material.

The device according to claim 1, wherein the adhe-
sive layer (120; 220) has a thermal conductivity equal
to or more than 0.19 W/mK.

The device according to claim 1, wherein the adhe-
sive layer (120; 220) has a water vapor transmission
rate (WVTR) equal to or less than 1000 g/m2 day.

The device according to claim 1, wherein the adhe-
sivelayer (120;220) has a thickness equal to or more
than 10 nm.

The device according to claim 1, further comprising
a seal pattern (290) surrounding a display region of
the device, and wherein both ends of the seal pattern
(290) contact an inner surface of the array substrate
and an inner surface of the opposing substrate, re-
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spectively.

The device according to claim 7, wherein the inner
surface of the array substrate and the inner surface
of the opposing substrate have first and second
grooves (H1, H2), respectively, and wherein the seal
pattern (290) fills the first and second grooves (H1,
H2).

The device according to claim 1, further comprising
a seal pattern (290) covering sides of the device, an
outer surface of the array substrate and an outer
surface of the opposing substrate.

The device according to claim 1, further comprising
a metal layer (395) covering the at least one first
shield pattern (385).

The device according to claim 1, further comprising
a metal layer (396) covering the at least one second
shield pattern (386).

The device according to claim 1, wherein the con-
nection electrode (170) connects the second elec-
trode (184) and a drain electrode (134) of the driving
thin film transistor (Td).

Patentanspriiche

1.

Organische  Elektrolumineszenz-Anzeigevorrich-
tung, die Folgendes umfasst:

- ein Anordnungssubstrat, das einen Ansteue-
rungsdiinnschichttransistor (Td) in einem Pixel-
bereich (P) auf einem ersten Substrat (105; 205;
305) enthalt;

- ein gegenulberliegendes Substrat, das eine or-
ganische Elektrolumineszenz-Diode (E) in dem
Pixelbereich (P) auf einem zweiten Substrat
(110; 210; 310) enthalt;

- wobei die organische Elektrolumineszenz-Di-
ode (E) eine erste Elektrode (180) auf einer in-
neren Flache des zweiten Substrats (110; 210;
310), eine organische Emissionsschicht (182)
auf der ersten Elektrode (180) und eine zweite
Elektrode (184) auf der organischen Emissions-
schicht (182) enthalt;

- eine Haftschicht (120; 220), die einen Raum
zwischen dem Anordnungssubstrat und dem
gegeniberliegenden Substrat fiillt;

- eine Verbindungselektrode (170) auf dem An-
ordnungssubstrat, die mit dem Ansteuerungs-
diinnschichttransistor (Td) elektrisch verbunden
ist;

- einen Verbindungsabstandshalter, um die or-
ganische Elektrolumineszenz-Diode (E) mit
dem Ansteuerungsdiinnschichttransistor (Td)
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durch die Verbindungselektrode (170) elek-
trisch zu verbinden; wobei der Verbindungsab-
standshalter einen strukturierten Abstandshal-
ter (150; 250) auf dem gegeniberliegenden
Substrat und einen Teil der zweiten Elektrode
(184) auf dem strukturierten Abstandshalter
(150; 250) enthalt, um die Verbindungselektro-
de (170) zu kontaktieren;

- mindestens ein erstes Abschirmmuster (385)
auf einer inneren Flache des ersten Substrats
(105; 205; 305) oder einer inneren Flache des
zweiten Substrats (105; 205; 305) und wobei
das mindestens eine erste Abschirmmuster
(385) den Anzeigebereich der Vorrichtung um-
gibt; und

- mindestens ein zweites Abschirmmuster (386)
auf der anderen der inneren Flache des ersten
Substrats (105; 205; 305) und der inneren Fla-
che des zweiten Substrats (105; 205; 305), wo-
bei das mindestens eine zweite Abschirmmus-
ter (386) den Anzeigebereich der Vorrichtung
umgibt und wobei sich das erste (385) und das
zweite (386) Abschirmmuster abwechseln und
verdecken,

- wobei die Haftschicht (120; 220) leitende Teil-
chen eines anorganischen Verbundmaterials
enthalt und ferner ein organisches Verbundma-
terial oder organisches /anorganisches Ver-
bundmaterial enthélt,

- wobei die leitenden Teilchen innerhalb der
Haftschicht (120) so verteilt sind, dass sie in ei-
nem normalen nicht unter Druck stehenden Zu-
stand voneinander beabstandet sind, und

- wobei die leitenden Teilchen an dem Kontakt-
bereich, wo die zweite Elektrode (184) die Ver-
bindungselektrode (170) kontaktieren soll, so
dicht gepackt sind, dass sie einander in einem
unter Druck stehenden Zustand in der Richtung,
in der der Druck ausgetibt wird, beriihren.

Vorrichtung nach Anspruch 1, wobei das anorgani-
sche Verbundmaterial Ruy und/oder Kohlenstoffn-
anoréhrchen  und/oder  Halbleiternanokristalle
und/oder Metallnanokristalle enthalt.

Vorrichtung nach Anspruch 1, wobei das organische
Verbundmaterial ein Material einer Pentacengruppe
und/oder ein Material einer PPV-Gruppe (Poly<p-
Phenylen-Vinylen>-Gruppe) enthalt.

Vorrichtung nach Anspruch 1, wobei die Haftschicht
(120; 220) eine thermische Leitfahigkeit besitzt, die
gleich oder groRer als 0,19 W/mK ist.

Vorrichtung nach Anspruch 1, wobei die Haftschicht
(120; 220) eine Wasserdampflibertragungsrate
(WVTR) besitzt, die gleich oder kleiner als 1000 g/m?2
Tag ist.
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Vorrichtung nach Anspruch 1, wobei die Haftschicht
(120; 220) eine Dicke besitzt, die gleich oder grofier
als 10 nm ist.

Vorrichtung nach Anspruch 1, die ferner ein Dich-
tungsmuster (290) umfasst, das einen Anzeigebe-
reich der Vorrichtung umgibt, und wobei beide En-
den des Dichtungsmusters (290) jeweils eine innere
Flache des Anordnungssubstrats und eine innere
Flache des gegeniiberliegenden Substrats berih-
ren.

Vorrichtung nach Anspruch 7, wobei die innere Fla-
che des Anordnungssubstrats und die innere Flache
des gegeniiberliegenden Substrats jeweils eine ers-
te und eine zweite Nut (H1, H2) besitzen und wobei
das Dichtungsmuster (290) die erste und die zweite
Nut (H1, H2) fullt.

Vorrichtung nach Anspruch 1, die ferner ein Dich-
tungsmuster (290) umfasst, das Seiten der Vorrich-
tung, eine dufere Flache des Anordnungssubstrats
und eine aulere Flache des gegeniberliegenden
Substrats bedeckt.

Vorrichtung nach Anspruch 1, die ferner eine Metall-
schicht (395) umfasst, die das mindestens eine erste
Abschirmmuster (385) bedeckt.

Vorrichtung nach Anspruch 1, die ferner eine Metall-
schicht (396) umfasst, die das mindestens eine zwei-
te Abschirmmuster (386) bedeckt.

Vorrichtung nach Anspruch 1, wobei die Verbin-
dungselektrode (170) die zweite Elektrode (184) und
eine Drain-Elektrode (134) des Ansteuerungsdinn-
schichttransistors (Td) verbindet.

Revendications

1.

Dispositif d’affichage électroluminescent organique,
comprenant :

-unsubstratde réseau comprenant un transistor
a film mince d’attaque (Td) dans une région de
pixels (P) sur un premier substrat (105 ; 205 ;
305) ;

- un substrat opposé comprenant une diode
électroluminescente organique (E) dans la ré-
gion de pixels (P) sur un deuxiéme substrat
(110 ;210; 310);

- dans lequel la diode électroluminescente or-
ganique (E) comprend une premiére électrode
(180) sur une surface intérieure du deuxiéme
substrat (110 ; 210 ; 310), une couche d’émis-
sion organique (182) sur la premiére électrode
(180), et une deuxiéme électrode (184) sur la
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couche d’émission organique (182) ;

- une couche adhésive (120 ; 220) remplissant
un espace entre le substrat de réseau et le subs-
trat opposé ;

- une électrode de connexion (170) sur le subs-
trat de réseau reliée électriquement au transis-
tor a film mince d’attaque (Td) ;

- une entretoise de raccordement pour raccor-
der électriquement la diode électroluminescen-
te organique (E) au transistor a film mince d’at-
taque (Td) par l'intermédiaire de I'électrode de
raccordement (170), dans lequel I'entretoise de
raccordement comprend une entretoise a motif
(150 ; 250) sur le substrat opposé et une portion
de la deuxiéme électrode (184) sur I'entretoise
a motif (150; 250) pour étre en contact avec
I'électrode de raccordement (170) ;

- au moins un premier motif de bouclier (385)
sur 'une d’une surface intérieure du premier
substrat (105; 205; 305) et d’'une surface inté-
rieure du deuxiéme substrat (105; 205 ; 305), et
dans lequel I'au moins un premier motif de bou-
clier (385) entoure la région d’affichage du
dispositif ; et

- au moins un deuxiéme motif de bouclier (386)
sur l'autre de la surface intérieure du premier
substrat (105; 205; 305) et de la surface inté-
rieure du deuxiéme substrat (105; 205 ; 305), et
dans lequel au moins un deuxiéme motif de bou-
clier (386) entoure la région d’affichage du dis-
positif et dans lequel le premier motif de bouclier
(385) et le deuxieme motif de bouclier (386) al-
ternent et s’occluent,

- dans lequel la couche adhésive (120, 220)
comprend des particules conductrices d’'un ma-
tériau de composé inorganique, et comprend en
outre un matériau de composé organique ou un
matériau de composé, organique/inorganique,
- dans lequel les particules conductrices sont
réparties a l'intérieur de la couche adhésive
(120) pour étre espacées I'une de I'autre dans
un état non pressurisé normal, et

- dans lequel les particules conductrices dans
la région de contact dans laquelle la deuxieme
électrode (184) est censée étre en contact avec
I'électrode de raccordement (170) sont étroite-
ment compactées au point d’étre en contact
'une avec l'autre dans un état pressurisé dans
le sens d’application de pression.

Dispositif selon larevendication 1, dans lequel le ma-
tériau de composé inorganique comprend au moins
I’'un de noir de carbone, nanotube de carbone, nano-
cristal semi-conducteur et nano-cristal métallique.

Dispositif selon larevendication 1, dans lequel le ma-
tériau de composé organique comprend au moins
I'un d’un matériau de groupe pentacene et d’'un ma-
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tériaude groupe PPV (poly<p-phényléne vinyleéne>).

Dispositif selon la revendication 1, dans lequel la
couche adhésive (120 ; 220) présente une conduc-
tivité thermique supérieure ou égale a 0,19 W/mK.

Dispositif selon la revendication 1, dans lequel la
couche adhésive (120; 220) présente un débit de
transmission de vapeur d’eau (WVTR) inférieur ou
égal a 1000 g/m2 jour.

Dispositif selon la revendication 1, dans lequel la
couche adhésive (120; 220) présente une épaisseur
supérieure ou égale a 10 nm.

Dispositif selon la revendication 1, comprenant en
outre un motif d’étanchéité (290) entourant une ré-
gion d’affichage du dispositif, et dans lequel les deux
extrémités du motif d’étanchéité (290) sont en con-
tact avec respectivement une surface intérieure du
substrat de réseau et une surface intérieure du subs-
trat opposé.

Dispositif selon la revendication 7, dans lequel la sur-
face intérieure du substrat de réseau et la surface
intérieure du substrat opposé comportent respecti-
vementdes premiéere etdeuxiéme rainures (H1, H2),
et dans lequel le motif d’étanchéité (290) remplit les
premiére et deuxiéme rainures (H1, H2).

Dispositif selon la revendication 1, comprenant en
outre un motif d’étanchéité (290) recouvrant des c6-
tés du dispositif, une surface extérieure du substrat
de réseau et une surface extérieure du substrat op-
posé.

Dispositif selon la revendication 1, comprenant en
outre une couche métallique (395) recouvrant l'au
moins un premier motif de bouclier (385).

Dispositif selon la revendication 1, comprenant en
outre une couche métallique (396) recouvrant l'au
moins un deuxieme motif de bouclier (386).

Dispositif selon larevendication 1, danslequel I'élec-
trode de raccordement (170) raccorde la deuxieme
électrode (184) et une électrode de drain (134) du
transistor a film mince d’attaque (Td).
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