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Description
BACKGROUND
1. Field

[0001] Theinvention relates to an organiclight emitting
display device and a method of manufacturing the same.

2. Discussion of the Related Technology

[0002] Generally, an organic light emitting display de-
vice is composed of a substrate providing a pixel region
and a non-pixel region; a container or a substrate ar-
ranged to face the substrate for its encapsulation and
coalesced into the substrate using a sealant such as
epoxy.

[0003] A plurality of light emitting elements connected
between scan lines and data lines in a matrix arrange-
ment are formed in a pixel region of the substrate. The
light emitting elements are composed of an anode elec-
trode; a cathode electrode; and an organic thin film layer
formed between the anode electrode and the cathode
electrode. The organic layer can include a hole transport
layer, an organic emitting layer and an electron transport
layer.

[0004] However, the light emitting element, configured
asdescribed above, is susceptible to hydrogen or oxygen
since it includes organic substances. The elements are
also easily oxidized by moisture in the air since a cathode
electrode is generally formed of metallic materials and
therefore its electrical and light-emission properties are
subject to deterioration. Accordingly, moisture penetrat-
ed from the outside should be excluded and removed in
order to inhibit this deterioration by loading a container
manufactured in a form of a metallic can or cup, and a
substrate such as glass, plastic, etc. with a moisture ab-
sorbent material in a powdery form or adhering the mois-
ture absorbent, in a form of film, to the container.
[0005] However, the above method for loading a con-
tainer with a moisture absorbent in a powdery form has
disadvantages in thatits process is complex, the material
and manufacturing cost is expensive, a resulting display
device is thick, and it is difficult to apply to a top emission
display. In addition, the above method for adhering the
moisture absorbent material, in a form of film, to the con-
tainer has disadvantages in that it is difficult to remove
moisture and its mass-production is difficult due to low
durability and reliability. The above is simply to describe
generally the field of organic light emitting displays.
[0006] Inorderto solve the problems, various methods
for encapsulating a light emitting element by forming a
side wall with a frit have been disclosed.

[0007] International Patent application No.
PCT/KR2002/000994 (May 24, 2002) discloses an en-
capsulation container having a side wall formed of a glass
frit; and a method of manufacturing the same.

[0008] Korean Patent Publication No. 2001-0084380
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(September 6, 2001) discloses a method for encapsulat-
ing a frit frame using a laser.

[0009] Korean Patent Publication No. 2002-0051153
(June 28, 2002) discloses a packaging method for en-
capsulating an upper substrate and a lower substrate
with a frit using a laser.

[0010] EP 1503 422 relates to a flat panel display.
[0011] US 2004/0075380 relates to a display device
having a display area.

[0012] JP 2003255845 A relates to an organic display
panel.

[0013] US 2005/0052127 A1 relates to a light emitting
element.

[0014] US 2004/0169628 A1 relates to a display de-
vice.

[0015] US 2004/0207314 A1 relates to a hermetically
sealed glass package.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0016] A first aspect of the invention provides an or-
ganic light emitting device as set out in Claim 1. Preferred
features of this aspect are set out in Claims 2 to 15.
[0017] According to a second aspect of the invention,
there is provided a method as set out in Claim 16. Pre-
ferred features of the invention are set out in Claim 17.
[0018] Accordingly, embodiments of the invention pro-
vide an active matrix organic top-emitting light emitting
display device capable of reducing a dead space by form-
ing a frit so that the frit can be overlapped with a scan
driver and inhibiting the scan driver from being damaged
upon irradiating a laser to the frit by forming a metal film
in a region corresponding to the scan driver; and a meth-
od of manufacturing the same.

[0019] The foregoing and/or other embodiments of the
invention provides an active matrix organic top-emitting
light emitting display device comprising a first substrate
defining a pixel region and a non-pixel region,an array of
organic light emitting pixels formed over the pixel region
of the first substrate, wherein the organic light emitting
pixels comprise an anode electrode, an organic layer and
a cathode electrode, disposed in the order: the first sub-
strate, the cathode, the organic layer, and the anode,an
overcoat layer disposed on upper surfaces of the pixel
and non-pixel region to flatten surfaces, wherein each
pixel has a respective anode disposed upon the overcoat
layer, a second substrate placed over the first substrate,
the array being interposed between the first and second
substrates, a frit seal comprising a plurality of elongated
segments interposed between the first and second sub-
strates, the plurality of elongated segments in combina-
tion surrounding the array such that the array is encap-
sulated by the first substrate, the second substrate and
the frit seal, the plurality of elongated segments compris-
ing a first elongated segment elongated generally in a
first direction, and a scan driver formed over the non-
pixel region of the first substrate, wherein the scan driver
is arranged to overlap with the first elongated segment
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whenviewed in a second direction from the first or second
substrate, wherein the shortest distance between the first
and second substrates is defined in the second direction.
[0020] The organic light emitting device further com-
prises a metal layer formed on the overcoat layer in the
non-pixel region, and between the first elongated seg-
ment and the scan driver, and wherein the metal layer is
formed to overlap with an active area, a wiring area and
a signal line area of the scan driver when viewed in the
second direction to correspond to a region in which the
frit is formed.

[0021] Further embodiments provide a method of mak-
ing an active matrix top emitting organic light emitting
device. The method comprises providing a first substrate
defining a pixel region and a non-pixel region, forming
an array of organic light emitting pixels over the pixel
region of the first substrate, wherein the organic light
emitting pixels comprises an anode electrode, an organic
layer and a cathode electrode, disposed in the order: the
first substrate, the cathode, the organic layer, and the
anode, forming an overcoat layer disposed on upper sur-
faces of the pixel and non-pixel region to flatten surfaces
wherein each pixel has a respective anode disposed up-
on the overcoat layer, forming a scan driver over the non-
pixel region of the first substrate, arranging a second sub-
strate over the first substrate such that the array being
interposed between the first and second substrates, in-
terposing a frit comprising a plurality of elongated seg-
ments between the first substrate and second substrate,
the plurality of elongated segments in combination sur-
rounding the array, and the plurality of elongated seg-
ments comprising a first elongated segment elongated
generally in a first direction, and wherein the scan driver
overlaps with the first elongated segment when viewed
in a second direction from the first or second substrate,
wherein the shortest distance between the first and sec-
ond substrates is defined in the second direction. A metal
layer is interposed on the overcoat layer, and between
the first elongated segment and the scan driver when
viewed in the second direction, and wherein the metal
layer is formed simultaneously with an anode of the array
of organic light emitting pixels, and to overlap with an
active area, a wiring area and a signal line area of the
scan driver when viewed in a second direction to corre-
spond to a region in which the frit is formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and other embodiments and advantages
of the invention will become apparent and more readily
appreciated from the following description of the embod-
iments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 is a plan view showing one arrangement of
an organic light emitting display device;

FIG. 2 is a cross-sectional view taken from a line I-
I of the FIG. 1;
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FIG. 3 is a plane view showing one embodiment of
an organic light emitting display device;

FIG. 4 is a cross-sectional view taken from a line II-
II' of the FIG. 3; and

FIG. 5 is a cross-sectional view taken from a line IlI-
Il of the FIG. 3.

FIG. 6 is a schematic exploded view of a passive
matrix type organic light emitting display device.
FIG 7 is a schematic exploded view of an active ma-
trix type organic light emitting display device in ac-
cordance with one embodiment.

FIG. 8 is a schematic top plan view of an organic
light emitting display in accordance with one embod-
iment.

FIG. 9 is a cross-sectional view of the organic light
emitting display of FIG. 8, taken along the line 9-9.
FIG. 10 is a schematic perspective view illustrating
mass production of organic light emitting devices in
accordance with one embodiment.

DETAILED DESCRIPTION OF CERTAIN EMBODI-
MENTS

[0023] Hereinafter, embodiments according to the in-
vention will be described in detail with reference to the
accompanying drawings. Therefore, the description pro-
posed herein is just one example for the purpose of illus-
trations only, not intended to limit the scope of the inven-
tion, so it should be understood that other equivalents
and modifications could be made thereto without depart-
ing from the scope of the invention, as defined in the
appended claims.

[0024] An organic light emitting display (OLED) is a
display device comprising an array of organic light emit-
ting diodes. Organic light emitting diodes are solid state
devices which include an organic material and are adapt-
ed to generate and emit light when appropriate electrical
potentials are applied.

[0025] OLEDs can be generally grouped into two basic
types dependent onthe arrangement with which the stim-
ulating electrical currentis provided. Fig. 6 schematically
illustrates an exploded view of a simplified structure of a
passive matrix type OLED 1000, not forming part of the
present invention. Fig. 7 schematically illustrates a sim-
plified structure of an active matrix type OLED 1001. In
both configurations, the OLED 1000, 1001 includes
OLED pixels built over a substrate 1002, and the OLED
pixels include an anode 1004, a cathode 1006 and an
organic layer 1010. When an appropriate electrical cur-
rent is applied to the anode 1004, electric current flows
through the pixels and visible light is emitted from the
organic layer.

[0026] Referring to Fig. 6, the passive matrix OLED
(PMOLED) design includes elongate strips of anode
1004 arranged generally perpendicular to elongate strips
of cathode 1006 with organic layers interposed therebe-
tween. The intersections of the strips of cathode 1006
and anode 1004 define individual OLED pixels where
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light is generated and emitted upon appropriate excita-
tion of the corresponding strips of anode 1004 and cath-
ode 1006. PMOLEDSs provide the advantage of relatively
simple fabrication.

[0027] Referring to Fig. 7, the active matrix OLED
(AMOLED) includes driving circuits 1012 arranged be-
tween the substrate 1002 and an array of OLED pixels.
An individual pixel of AMOLEDs is defined between the
common cathode 1006 and an anode 1004, which is elec-
trically isolated from other anodes. Each driving circuit
1012 is coupled with an anode 1004 of the OLED pixels
and further coupled with a data line 1016 and a scan line
1018. The scan lines 1018 supply scan signals that select
rows of the driving circuits, and the data lines 1016 supply
data signals for particular driving circuits. The data sig-
nals and scan signals stimulate the local driving circuits
1012, which excite the anodes 1004 so as to emit light
from their corresponding pixels.

[0028] In the illustrated AMOLED, the local driving cir-
cuits 1012, the data lines 1016 and scan lines 1018 are
buried in a planarization layer 1014, which is interposed
between the pixel array and the substrate 1002. The
planarization layer 1014 provides a planar top surface
on which the organic light emitting pixel array is formed.
The planarization layer 1014 may be formed of organic
or inorganic materials, and formed of two or more layers
although shown as a single layer. The local driving cir-
cuits 1012 are typically formed with thin film transistors
(TFT) and arranged in a grid or array under the OLED
pixel array. The local driving circuits 1012 may be at least
partly made of organic materials, including organic TFT.
AMOLEDs have the advantage of fast response time im-
proving their desirability for use in displaying data signals.
Also, AMOLEDs have the advantages of consuming less
power than passive matrix OLEDs.

[0029] Referring to common features of the PMOLED
and AMOLED designs, the substrate 1002 provides
structural support for the OLED pixels and circuits. In
various arrangements, the substrate 1002 can comprise
rigid or flexible materials as well as opaque or transparent
materials, such as plastic, glass, and/or foil. As noted
above, each OLED pixel or diode is formed with the an-
ode 1004, cathode 1006 and organic layer 1010 inter-
posed therebetween. When an appropriate electrical cur-
rent is applied to the anode 1004, the cathode 1006 in-
jects electrons and the anode 1004 injects holes. In cer-
tain arrangements, the anode 1004 and cathode 1006
are inverted; i.e., the cathode is formed on the substrate
1002 and the anode is opposingly arranged.

[0030] Interposed between the cathode 1006 and an-
ode 1004 are one or more organic layers. More specifi-
cally, at least one emissive or light emitting layer is inter-
posed between the cathode 1006 and anode 1004. The
light emitting layer may comprise one or more light emit-
ting organic compounds. Typically, the light emitting layer
is configured to emit visible light in a single color such as
blue, green, red or white. In the illustrated, one organic
layer 1010 is formed between the cathode 1006 and an-
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ode 1004 and acts as a light emitting layer. Additional
layers, which can be formed between the anode 1004
and cathode 1006, can include a hole transporting layer,
a hole injection layer, an electron transporting layer and
an electron injection layer.

[0031] Hole transporting and/or injection layers can be
interposed between the light emitting layer 1010 and the
anode 1004. Electron transporting and/or injecting layers
can be interposed between the cathode 1006 and the
light emitting layer 1010. The electron injection layer fa-
cilitates injection of electrons from the cathode 1006 to-
ward the light emitting layer 1010 by reducing the work
function for injecting electrons from the cathode 1006.
Similarly, the hole injection layer facilitates injection of
holes from the anode 1004 toward the light emitting layer
1010. The hole and electron transporting layers facilitate
movement of the carriers injected from the respective
electrodes toward the light emitting layer.

[0032] Insomearrangements, asingle layer may serve
both electron injection and transportation functions or
both hole injection and transportation functions. In some
arrangements, one or more of these layers are lacking.
In some arrangements, one or more organic layers are
doped with one or more materials that help injection
and/or transportation of the carriers. In arrangements
where only one organic layer is formed between the cath-
ode and anode, the organic layer may include not only
an organic light emitting compound but also certain func-
tional materials that help injection or transportation of car-
riers within that layer.

[0033] There are numerous organic materials that
have been developed for use in these layers including
the light emitting layer. Also, numerous other organic ma-
terials for use in these layers are being developed. In
some arrangements, these organic materials may be
macromolecules including oligomers and polymers. In
some arrangements, the organic materials for these lay-
ers may be relatively small molecules. The skilled artisan
will be able to select appropriate materials for each of
these layers in view of the desired functions of the indi-
vidual layers and the materials for the neighboring layers
in particular designs.

[0034] In operation, an electrical circuit provides ap-
propriate potential between the cathode 1006 and anode
1004. This results in an electrical current flowing from
the anode 1004 to the cathode 1006 via the interposed
organic layer(s). In one arrangement, the cathode 1006
provides electrons to the adjacent organic layer 1010.
The anode 1004 injects holes to the organic layer 1010.
The holes and electrons recombine in the organic layer
1010 and generate energy particles called "excitons."
The excitons transfer their energy to the organic light
emitting material in the organic layer 1010, and the en-
ergy is used to emit visible light from the organic light
emitting material. The spectral characteristics of light
generated and emitted by the OLED 1000, 1001 depend
on the nature and composition of organic molecules in
the organic layer(s). The composition of the one or more
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organic layers can be selected to suit the needs of a
particular application by one of ordinary skill in the art.
[0035] OLED devices can also be categorized based
on the direction of the light emission. In one type referred
to as "top emission" type, according to the presentinven-
tion, OLED devices emitlight and display images through
the cathode or top electrode 1006. In these arrange-
ments, the cathode 1006 is made of a material transpar-
ent or at least partially transparent with respect to visible
light. In certain arrangements, to avoid losing any light
that can pass through the anode or bottom electrode
1004, the anode may be made of a material substantially
reflective of the visible light. A second type of OLED de-
vices, not forming part of the present invention, emits
light through the anode or bottom electrode 1004 and is
called "bottom emission" type. In the bottom emission
type OLED devices, the anode 1004 is made of a material
which is at least partially transparent with respect to vis-
ible light. Often, in bottom emission type OLED devices,
the cathode 1006 is made of a material substantially re-
flective of the visible light. A third type of OLED devices
emits lightin two directions, e.g. through both anode 1004
and cathode 1006. Depending upon the direction(s) of
the light emission, the substrate may be formed of a ma-
terial which is transparent, opaque or reflective of visible
light.

[0036] In many arrangements, an OLED pixel array
1021 comprising a plurality of organic light emitting pixels
is arranged over a substrate 1002 as shown in Fig. 8.
The pixels in the array 1021 are controlled to be turned
on and off by adriving circuit (not shown), and the plurality
of the pixels as a whole displays information or image on
the array 1021. The OLED pixel array 1021 is arranged
with respect to other components, such as drive and con-
trol electronics to define a display region and a non-dis-
play region. In these arrangements, the display region
refers to the area of the substrate 1002 where OLED
pixel array 1021 is formed. The non-display region refers
to the remaining areas of the substrate 1002. The non-
display region can contain logic and/or power supply cir-
cuitry. It will be understood that there will be at least por-
tions of control/drive circuit elements arranged within the
display region. For example, in PMOLEDSs, conductive
components will extend into the display region to provide
appropriate potential to the anode and cathodes. In
AMOLED:s, local driving circuits and data/scan lines cou-
pled with the driving circuits will extend into the display
region to drive and control the individual pixels of the
AMOLEDs.

[0037] One design and fabrication consideration in
OLED devices is that certain organic material layers of
OLED devices can suffer damage or accelerated deteri-
oration from exposure to water, oxygen or other harmful
gases. Accordingly, it is generally understood that OLED
devices be sealed or encapsulated to inhibit exposure to
moisture and oxygen or other harmful gases found in a
manufacturing or operational environment. Fig. 9 sche-
matically illustrates a cross-section of an encapsulated
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OLED device 1011 having a layout of Fig. 8 and taken
along the line 9-9 of Fig. 8. A generally planar top plate
or substrate 1061 engages with a seal 1071 which further
engages with a bottom plate or substrate 1002 to enclose
or encapsulate the OLED pixel array 1021. In other ar-
rangements, one or more layers are formed on the top
plate 1061 or bottom plate 1002, and the seal 1071 is
coupled with the bottom or top substrate 1002, 1061 via
such alayer. Intheillustrated arrangement, the seal 1071
extends along the periphery of the OLED pixel array 1021
or the bottom or top plate 1002, 1061.

[0038] The seal 1071 is made of a frit material as will
be further discussed below. In various arrangements, the
top and bottom plates 1061, 1002 comprise materials
such as plastics, glass and/or metal foils which can pro-
vide a barrier to passage of oxygen and/or water to there-
by protect the OLED pixel array 1021 from exposure to
these substances. At least one of the top plate 1061 and
the bottom plate 1002 may be formed of a substantially
transparent material.

[0039] Tolengthen the life time of OLED devices 1011,
it is generally desired that seal 1071 and the top and
bottom plates 1061, 1002 provide a substantially non-
permeable seal to oxygen and water vapor and provide
a substantially hermetically enclosed space 1081. In cer-
tain applications, it is indicated that the seal 1071 of a frit
material in combination with the top and bottom plates
1061, 1002 provide a barrier to oxygen of less than ap-
proximately 10-3cc/m2-day and to water of less than 10-6
g/m2-day. Given that some oxygen and moisture can per-
meate into the enclosed space 1081, in some arrange-
ments, a material that can take up oxygen and/or mois-
ture is formed within the enclosed space 1081.

[0040] The seal 1071 has a width W, which is its thick-
nessin adirection parallelto a surface of the top or bottom
substrate 1061, 1002 as shown in Fig. 9. The width varies
among arrangements and ranges from about 300 um to
about 3000 um, optionally from about 500 um to about
1500 um. Also, the width may vary at different positions
of the seal 1071. The width of the seal 1071 may be the
largest where the seal 1071 contacts one of the bottom
and top substrate 1002, 1061 or a layer formed thereon.
The width may be the smallest where the seal 1071 con-
tacts the other. The width variation in a single cross-sec-
tion of the seal 1071 relates to the cross-sectional shape
of the seal 1071 and other design parameters.

[0041] The seal 1071 has a height H, which is its thick-
ness in a direction perpendicular to a surface of the top
or bottom substrate 1061, 1002 as shown in Fig. 9. The
height varies among arrangements and ranges from
about 2 um to about 30 um, optionally from about 10 um
to about 15 um. Generally, the height does not signifi-
cantly vary at different positions of the seal 1071. How-
ever, in certain arrangements, the height of the seal 1071
may vary at different positions thereof.

[0042] In the illustrated arrangement, the seal 1071
has a generally rectangular cross-section. In other ar-
rangements, however, the seal 1071 can have other var-



9 EP 1814 184 B1 10

ious cross-sectional shapes such as a generally square
cross-section, a generally trapezoidal cross-section, a
cross-section with one or more rounded edges, or other
configuration as indicated by the needs of a given appli-
cation. To improve hermeticity, it is generally desired to
increase the interfacial area where the seal 1071 directly
contacts the bottom or top substrate 1002, 1061 or a
layer formed thereon. In some arrangements, the shape
of the seal can be designed such that the interfacial area
can be increased.

[0043] Theseal 1071 canbe arranged immediately ad-
jacentthe OLED array 1021, and in other arrangements,
the seal 1071 is spaced some distance from the OLED
array 1021. In certain arrangements, the seal 1071 com-
prises generally linear segments that are connected to-
gether to surround the OLED array 1021. Such linear
segments of the seal 1071 can extend generally parallel
torespective boundaries ofthe OLED array 1021. In other
arrangements, one or more of the linear segments of the
seal 1071 are arranged in a non-parallel relationship with
respective boundaries of the OLED array 1021. In yet
otherarrangements, atleastpart ofthe seal 1071 extends
between the top plate 1061 and bottom plate 1002 in a
curvilinear manner.

[0044] As noted above, in certain arrangements, the
seal 1071 is formed using a frit material or simply "frit" or
glass frit," which includes fine glass particles. The frit par-
ticles includes one or more of magnesium oxide (MgO),
calcium oxide (CaO), barium oxide (BaO), lithium oxide
(Li»O), sodium oxide (Na,O), potassium oxide (K,0), bo-
ron oxide (B,O3), vanadium oxide (V,05), zinc oxide
(Zn0), tellurium oxide (TeO,), aluminum oxide (Al,O3),
silicon dioxide (SiO,), lead oxide (PbO), tin oxide (SnO),
phosphorous oxide (P,05), ruthenium oxide (Ru,O), ru-
bidium oxide (Rb,0), rhodium oxide (Rh,0), ferrite oxide
(Fe,O3), copper oxide (CuO), titanium oxide (TiO,), tung-
sten oxide (WQO3), bismuth oxide (Bi»O3), antimony oxide
(Sb,03), lead-borate glass, tin-phosphate glass, vanad-
ate glass, and borosilicate, etc. These particles range in
size from about 2 um to about 30 um, optionally about
5 um to about 10 um, although not limited only thereto.
The particles can be as large as about the distance be-
tween the top and bottom substrates 1061, 1002 or any
layers formed on these substrates where the frit seal
1071 contacts.

[0045] The frit material used to form the seal 1071 can
also include one or more filler or additive materials. The
filler or additive materials can be provided to adjust an
overall thermal expansion characteristic of the seal 1071
and/or to adjust the absorption characteristics of the seal
1071 for selected frequencies of incident radiant energy.
Thefiller or additive material(s) can also include inversion
and/or additive fillers to adjust a coefficient of thermal
expansion of the frit. For example, the filler or additive
materials can include transition metals, such as chromi-
um (Cr), iron (Fe), manganese (Mn), cobalt (Co), copper
(Cu), and/or vanadium. Additional materials for the filler
or additives include ZnSiO,4, PbTiO3, ZrO,, eucryptite.
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[0046] A frit material as a dry composition can contain
glass particles from about 20 to 90 about wt%, and the
remaining includes fillers and/or additives. In some ar-
rangements, the frit paste contains about 10-30 wt% or-
ganic materials and about 70-90% inorganic materials.
In some arrangements, the frit paste contains about 20
wt% organic materials and about 80 wt% inorganic ma-
terials. In some arrangements, the organic materials may
include about 0-30 wt% binder(s) and about 70-100 wt%
solvent(s). In some arrangements, about 10 wt% is bind-
er(s) and about 90 wt% is solvent(s) among the organic
materials. The inorganic materials may include about
0-10 wt% additives, about 20-40 wt% fillers and about
50-80 wt% glass powder. About 0-5 wt% is additive(s),
about 25-30 wt% may be filler(s) and about 65-75 wt%
may be the glass powder among the inorganic materials.
[0047] In forming a frit seal, a liquid material is added
to the dry frit material to form a frit paste. Any organic or
inorganic solvent with or without additives can be used
as the liquid material. The solvent may include one or
more organic compounds. For example, applicable or-
ganic compounds are ethyl cellulose, nitro cellulose, hy-
droxyl propyl cellulose, butyl carbitol acetate, terpineol,
butyl cellusolve, acrylate compounds. Then, the thus
formed frit paste can be applied to form a shape of the
seal 1071 on the top and/or bottom plate 1061, 1002.
[0048] In one exemplary arrangement, a shape of the
seal 1071 is initially formed from the frit paste and inter-
posed between the top plate 1061 and the bottom plate
1002. The seal 1071 can in certain arrangements be pre-
cured or pre-sintered to one of the top plate and bottom
plate 1061, 1002. Following assembly of the top plate
1061 and the bottom plate 1002 with the seal 1071 inter-
posed therebetween, portions of the seal 1071 are se-
lectively heated such that the frit material forming the
seal 1071 at least partially melts. The seal 1071 is then
allowed to resolidify to form a secure joint between the
top plate 1061 and the bottom plate 1002 to thereby in-
hibit exposure of the enclosed OLED pixel array 1021 to
oxygen or water.

[0049] The selective heating of the frit seal is carried
out by irradiation of light, such as a laser or directed in-
frared lamp. As previously noted, the frit material forming
the seal 1071 can be combined with one or more addi-
tives or filler such as species selected for improved ab-
sorption of the irradiated light to facilitate heating and
melting of the frit material to form the seal 1071.

[0050] OLED devices 1011 are often mass produced.
In an embodiment illustrated in Fig. 10, a plurality of sep-
arate OLED arrays 1021 is formed on a common bottom
substrate 1101. In the illustrated arrangement, each
OLED array 1021 is surrounded by a shaped frit to form
the seal 1071. A common top substrate (not shown) is
placed over the common bottom substrate 1101 and the
structures formed thereon such that the OLED arrays
1021 and the shaped frit paste are interposed between
the common bottom substrate 1101 and the common top
substrate. The OLED arrays 1021 are encapsulated and
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sealed, such as via the previously described enclosure
process for a single OLED display device. The resulting
productincludes a plurality of OLED devices kept togeth-
er by the common bottom and top substrates. Then, the
resulting product is cut into a plurality of pieces, each of
which constitutes an OLED device 1011 of Fig. 9. In cer-
tain arrangements, the individual OLED devices 1011
then further undergo additional packaging operations to
further improve the sealing formed by the frit seal 1071
and the top and bottom substrates 1061, 1002.

[0051] FIG. 1 is a plan view showing an organic light
emitting display device. FIG. 2 is a cross-sectional view
taken from a line I-I’ of the FIG. 1.

[0052] As shownin FIG. 1 and FIG. 2, an organic light
emitting display device is composed of a deposition sub-
strate 10, an encapsulation substrate 20 and a frit 30.
The deposition substrate 10 is a substrate including a
pixelregion 11including atleast one organiclight emitting
element; and a non-pixel region 15 formed in a circum-
ference of the pixel region 11, and the encapsulation sub-
strate 20 is adhered against a surface in which an organic
light emitting element 16 of the deposition substrate 10
is formed. Here, drives such as a scan driver 12 and a
data driver 13 are formed in the non-pixel region 15 of
the deposition substrate 10, respectively.

[0053] In order to adhere the deposition substrate 10
to the encapsulation substrate 20, the frit 30 is applied
along edges of the deposition substrate 10 and the en-
capsulation substrate 20, and the frit 30 is also cured
using methods such as irradiation of a laser beam or an
infrared lamp, etc. Here, the frit 30 is applied such that
hydrogen, oxygen, moisture, etc. that penetrate between
afine gap are obstructed since an encapsulating material
is formed additionally.

[0054] Meanwhile, in one arrangement, the organic
light emitting display device has a scan driver width (0.4
mm) and a signal line width (0.3 mm) formed in a non-
pixel region 15; and a frit width (0.7 mm) 30 formed in a
region of a seal of width (1.5 mm) 14 between the pixel
region 11 and the non-pixel region 15. Here, an active
area of the scan driver has a width of approximately 0.15
mm, and a wiring area of the scan driver has a width of
approximately 0.25 mm.

[0055] However,ifinthe non-pixel region adead space
region is formed in a wide range as described above,
then the organic light emitting display device has a dis-
advantage that quality of the products is deteriorated due
to its increased size.

[0056] FIG. 3 is a plan view showing one embodiment
of an organic light emitting display device according to
the present invention. As shown in FIG. 3, an organic
light emitting display device is divided into a pixel region
210 and a non-pixel region 220, wherein an organic light
emitting element composed of a first electrode, an or-
ganic thin film layer and a second electrode is formed in
the pixel region 210. The non-pixel region 220 includes
a first substrate 200 in which a scan driver 410 and a
metal film 108b corresponding to a region of the scan
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driver are formed. A second substrate 300 is sealed and
spaced apart a predetermined distance from the pixel
region 210 and the non-pixel region 220 of the first sub-
strate 200. A frit 320 is formed in spaced gaps of the non-
pixel regions of the first substrate 200 and the second
substrate 300 and formed so that it can be overlapped
with an active area of a scan driver 410 of the first sub-
strate 200.

[0057] The first substrate 200 of the organic light emit-
ting display device is referred to as a pixel region 210
and a non-pixel region 220 surrounding the pixel region
210. Inthe pixel region 210 of the first substrate 200 there
is formed a plurality of organic light emitting elements
100 connected between a scan line 104b and a data line
106c in a matrix arrangement. In the non-pixel region 220
of the first substrate 200 are formed a scan line 104b and
a data line 106¢ extending from the scan line 104b and
the data line 106¢ of the pixel region 210. A power supply
line (not shown) for operating an organic light emitting
element 100 and a scan drive unit 410 and a data drive
unit 420 for treating signals are provided from the outside
through pads 104c¢ and 106d, to supply the signals to the
scan line 104b and the data line 106c¢.

[0058] FIG. 4 is a cross-sectional view taken from a
line II-1I" in which a metal film and a scan driver are not
illustrated. As shown in FIG. 4, the organic light emitting
element 100 formed in the pixel region is composed of
an anode electrode 108a as a first electrode, a cathode
electrode 111 as a second electrode, and an organic thin
film layer 110 formed between the anode electrode 108a
and the cathode electrode 111. The organic thin film layer
110 has a structure in which a hole transport layer, an
organic emitting layer and an electron transport layer are
laminated, and may further include a hole injection layer
and an electron injection layer. In addition, the organic
thin film layer 110 may further include a switching tran-
sistor for controlling an operation of the organic light emit-
ting diode 100, and a capacitor for sustaining signals.
[0059] Hereinafter, one embodiment of a process of
manufacturing an organic light emitting element 100 will
be described in detail, as follows. A buffer layer 101 is
formed on a substrate 200 of a pixel region 210 and a
non-pixel region 220. The buffer layer 101 inhibits the
substrate 200 from being damaged by heatand obstructs
ions from being diffused from the substrate 200. The buff-
er layer 101 can be formed of insulation films such as a
silicon oxide film (SiO,) and/or a silicon nitride film (SiNx).
[0060] A semiconductorlayer 102 canbe provided with
an active layer and be formed in a predetermined region
on the buffer layer 101 of the pixel region 210. A gate
insulation film 103 can be formed in the upper surface of
the pixel region 210 including the semiconductor layer
102.

[0061] A gate electrode 104a is formed on the gate
insulation film 103 in the upper portion of the semicon-
ductor layer 102. In the pixel region 210 there is formed
ascan line 104b connected with the gate electrode 104a.
In the non-pixel region 220 there is formed a scan line
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104b extended from the scan line 104b of the pixel region
210; and a pad 104c for receiving signals from the out-
side. The gate electrode 104a, the scan line 104b and
the pad 104c may comprise metals such as molybdenum
(Mo), tungsten (W), titanium (Ti), aluminum (Al), etc., al-
loys thereof, and/or formed with a laminated structure.
[0062] An interlayer insulation film 105 is formed on
upper surfaces of the pixel region 210 and the non-pixel
region 220 which include the gate electrode 104a, re-
spectively The interlayer insulation film 105 and the gate
insulation film 103 are patterned to form a contact hole
so as to expose aregion of the semiconductor layer 102.
Source and drain electrodes 106a and 106b are formed
so that they can be connected with the semiconductor
layer 102 through the contact hole. In the pixel region
210 there is formed a data line 106c connected with the
source and drain electrodes 106a and 106b. In the non-
pixelregion 220 there is formed a data line 106¢ extended
from the data line 106c¢ of the pixel region 210 and a pad
106d for receiving signals from the outside. The source
and drain electrodes 106a and 106b, the data line 106¢c
and the pad 106d may comprise metals such as molyb-
denum (Mo), tungsten (W), titanium (Ti), aluminum (Al),
etc., alloys thereof, and/or are formed with a laminated
structure.

[0063] An overcoat 107 is formed on upper surfaces
of the pixel region 210 and the non-pixel region 220 to
flatten the surfaces. The overcoat 107 of the pixel region
210 is patterned to form a via hole so as to expose a
region of the source or drain electrodes 106a or 106b.
An anode electrode 108a is forced to connect with the
source or drain electrodes 106a or 106b through the via
hole.

[0064] A pixeldefinition layer 109is formed onthe over-
coat 107 so as to expose some region of the anode elec-
trode 108a. An organic thin film layer 110 is formed on
the exposed anode electrode 108a and a cathode elec-
trode 111 is formed on a pixel definition layer 109 includ-
ing the organic thin film layer 110.

[0065] A metal film 108b is formed by depositing me-
tallic materials such as the anode electrode 108a onto
anovercoat 107 of the non-pixel region 220 when forming
the anode electrode 108a. The metal film 108b is formed
to the extent of an active area, a wiring area and a signal
line area of the scan driver to correspond to a region in
which the frit 320 is formed.

[0066] A sealing substrate is formed having a suitable
size so that the second substrate 300 can be overlapped
with some regions of the pixel region 210 and the non-
pixel region 220. A substrate composed of transparent
materials such as glass may be used as the second sub-
strate 300. In certain embodiments, substrate comprises
silicon oxide (SiO,).

[0067] FIG. 5 is a cross-sectional view taken from a
line HI-III’, in which the scan driver is not illustrated. As
shown in FIG. 5, a frit 320 for encapsulation is formed
along an edge of the second substrate 300 correspond-
ing to the non-pixel region 220. Here, the frit 320 has a
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width of approximately 0.7 mm, and is formed so that it
can be overlapped with an active area of the scan driver
410 when considered in a direction perpendicular to the
substrates.

[0068] More specifically, the scandriver410inthe non-
pixel region 220 includes an active area, a scan driver
wiring area and a signal line area, and therefore the scan
driver 410 has a width of approximately 0.7 mm. The
active area of the scan driver has a width of approximately
0.15 mm, the scan driver wiring area has a width of ap-
proximately 0.25 mm, and the signal line area has a width
of approximately 0.3 mm.

[0069] The frit 320 is formed so that its width (0.7 mm)
can be overlapped with the scan driver by a width of ap-
proximately 0.7 mm, since the scandriver 410 comprising
an active area, a scan driver wiring area and a signal line
area. The frit 320 is not formed in a region of a seal of
width approximately (1.5 mm) 430, but formed to the ex-
tent of the active area of the scan driver. Therefore, a
dead space may be reduced by approximately 0.7 mm
in the region of the seal 430. A dead space in another
side in which another scan driver is formed is also re-
duced, and therefore a dead space may be reduced by
the total width of approximately 1.4 mm, when both sides
are considered. In certain embodiments, the width W of
the portion overlapped by the scan driver and the frit seal
is about 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45,
0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95 and
1.0 mm. In some embodiments, the width may be within
a range defined by two of the foregoing widths.

[0070] The frit 320 is formed on a buffer layer 101, a
gate insulation film 103, an interlayer insulation film 105,
an overcoat 107 and a metal film 108b, which are ex-
tended together with the pixel region 210 and sequen-
tially formed to the extent of the non-pixel region 220.
The scan driver is inhibited from being damaged with the
metal film 108b by reflecting a laser beam or an infrared
ray in a region in which the scan driver is formed when
the laser beam or the infrared ray is irradiated to the frit
320. Thefrit320 also inhibits hydrogen, oxygen and mois-
ture from being penetrated by encapsulating the pixel
region 210 and is formed to surround some region of the
non-pixel region 220 including the pixel region 210. A
reinforcing absorbent material may be further formed in
an edge region in which the frit 320 is formed.

[0071] The frit 320 can comprise a powdery glass ma-
terial, but can also comprise a paste. The frit 320 is melted
using a laser or an infrared ray. The frit 320 includes in
certain embodiments a laser absorbent, an organic bind-
er, and/or a filler for reducing a thermal expansion coef-
ficient. In one embodiment, a paste glass frit 320, doped
with at least one kind of a transition metal using a screen
printing or dispensing method, is applied to a height of
approximately 14 to 15 mm and a width of approximately
0.6to 0.7 mm. Moisture and/or organic binder is removed
and the frit 320 is plasticized to cure the glass frit.
[0072] The second substrate 300 is arranged on the
first substrate 200, in which the organic light emitting el-
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ement 100 is formed, so that the second substrate 300
can be overlapped with some regions of the pixel region
210 and the non-pixel region 220. The frit 320 is melted
and adhered to the first substrate 200 by irradiating a
laser along the frit 320 in the back surface of the second
substrate 300.

[0073] Inone embodiment, the laser beamis irradiated
at a power of approximately 36 to 38 W and the laser
beam is translocated along the frit 320 at a substantially
constant speed. In one embodiment, the laser is scanned
at a speed of 10 to 30 mm/sec, and more preferably ap-
proximately 20 mm/sec so as to sustain a more uniform
melting temperature and adhesive force. The laser beam
is preferably not irradiated to patterns such as a metal
line on the substrate 200 of the non-pixel region 220 cor-
responding to the frit 320.

[0074] In certain embodiments, the frit 320 is formed
to encapsulate only a pixel region 210. In other embod-
iments, the frit 320 is formed to encapsulate a scan drive
unit 410. In these embodiments, a size of the sealing
substrate 300 should be varied accordingly. In certain
embodiments, frit 320 is formed in the sealing substrate
300. In other embodiments, the frit 320 is formed in the
substrate 200. A laser can be used for melting the frit 320
and then adhering it to the substrate 200, however other
power sources such as an infrared ray may also be used.

Claims

1. An active matrix organic top-emitting light emitting
device comprising:

a first substrate (200) defining a pixel region
(210) and a non-pixel region (220);

an array of organic light emitting pixels formed
over the pixel region of the first substrate, where-
in the organic light emitting pixels comprise an
anode electrode (108a), an organic layer (110)
and a cathode electrode (111), disposed in the
order: the first substrate, the anode electrode,
the organic layer, and the cathode electrode;
an overcoat layer (107) disposed on upper sur-
faces of the pixel and non-pixel region to flatten
surfaces, wherein each pixel has a respective
anode electrode disposed upon the overcoat
layer;

a second substrate (300) placed over the first
substrate, the array being interposed between
the first and second substrates;

a frit seal (320) comprising a plurality of elongat-
ed segments interposed between the first and
second substrates, the plurality of elongated
segments in combination surrounding the array
such that the array is encapsulated by the first
substrate, the second substrate and the frit seal,
the plurality of elongated segments comprising
a first elongated segment elongated generally
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10.

in a first direction; and

a scan driver (410) formed over the non-pixel
region of the first substrate, wherein the scan
driver is arranged to overlap with the first elon-
gated segment when viewed in a second direc-
tion from the first or second substrate, wherein
the shortest distance between the first and sec-
ond substrates is defined in the second direc-
tion;

characterized in that

the organic light emitting device further comprises a
metal layer (108b) formed on the overcoat layer in
the non-pixel region, and between the first elongated
segmentand the scan driver when viewed in the sec-
ond direction, and wherein the metal layer is formed
with a material of the anode electrode and is formed
to overlap with an active area, a wiring area and a
signal line area of the scan driver when viewed in
the second direction to correspond to a region in
which the frit is formed.

A device of Claim 1, wherein the first elongated seg-
ment eclipses the scan driver when viewed in the
second direction.

A device of Claim 1 or 2, wherein the scan driver
eclipses the first elongated segment when viewed in
the second direction.

A device according to Claim 1, wherein the frit seal
does not overlap the scan driver in its entirety.

A device according to any one of Claims 1 to 4,
wherein the scan driver extends generally in the first
direction parallel to the first elongated segment.

A device according to Claim 5, wherein the first elon-
gated segment is arranged to overlap a portion of
the scan driver facing the array.

A device according to Claim 6, wherein the portion
is elongated generally in the first direction.

A device according to Claim 6 or 7, wherein the por-
tion has a width defined in a third direction perpen-
dicularto thefirstand second directions, and wherein
the width is from 0.05 mm to 0.5 mm.

A device according to any one of Claims 1 to 8,
wherein the scan driver has a width defined in a third
direction perpendicular to the first and second direc-
tions, wherein the width is from 0.2 mm to 1.5 mm.

A device according to any one of Claims 1 to 9,
wherein the scan driver comprises a wiring area, and
wherein the first elongated segment is arranged to
overlap with the wiring area when viewed in the sec-
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17
ond direction.

A device according to any one of Claims 1 to 10,
wherein the scan driver comprises an active area,
and wherein the first elongated segment is arranged
to overlap with the active area when viewed in the
second direction.

A device according to any preceding claim, wherein
the metal layer is reflective with respect to a laser
beam or infrared beam.

A device according to any preceding claim, further
comprising a planarization layer formed between the
first substrate and the frit, and wherein the scan driv-
er is buried in the planarization layer.

A device according to any preceding claim, wherein
the scan driver comprises an integrated circuit com-
prising a thin film transistor.

A device according to any preceding claim, wherein
the frit seal comprises one or more materials select-
ed from the group consisting of magnesium oxide
(MgO), calcium oxide (CaO), barium oxide (BaO),
lithium oxide (Li;O), sodium oxide (Na,O), potassi-
um oxide (K,0), boron oxide (B,O3), vanadium oxide
(V505), zinc oxide (ZnO), tellurium oxide (TeO,), alu-
minum oxide (Al,O,), silicon dioxide (SiO,), lead ox-
ide (PbO), tin oxide (SnO), phosphorous oxide
(P205), ruthenium oxide (Ru,0O), rubidium oxide
(Rb,0), rhodium oxide (Rh,0), ferrite oxide (Fe,03),
copper oxide (CuO), titanium oxide (TiO,), tungsten
oxide (WO3), bismuth oxide (Bi,O3), antimony oxide
(Sb,03), lead-borate glass, tin-phosphate glass,
vanadate glass, and borosilicate.

A method of making an active matrix top emitting
organic light emitting device, the method comprising:

providing a first substrate (200) defining a pixel
region (210) and a non-pixel region (220);
forming an array of organic light emitting pixels
over the pixel region of the first substrate, where-
in the organic light emitting pixels comprise an
anode electrode (108a), an organic layer (110)
and a cathode electrode (111), disposed in the
order: the first substrate, the anode electrode,
the organic layer, and the cathode electrode;
forming an overcoat layer (107) disposed on up-
per surfaces of the pixel and non-pixel region to
flatten surfaces wherein each pixel has a re-
spective anode electrode disposed upon the
overcoat layer;

forming a scan driver (410) over the non-pixel
region of the first substrate;

arranging a second substrate (300) over the first
substrate such that the array being interposed
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between the first and second substrates;
interposing a frit (320) comprising a plurality of
elongated segments between the first substrate
and second substrate, the plurality of elongated
segments in combination surrounding the array,
and the plurality of elongated segments com-
prising a first elongated segment elongated gen-
erally in a first direction; and

wherein the scan driver overlaps with the first
elongated segment when viewed in a second
direction from the first or second substrate,
wherein the shortest distance between the first
and second substrates is defined in the second
direction;

characterized in that

a metal layer (108b) is formed on the overcoat layer,
and between the first elongated segment and the
scan driver when viewed in the second direction, and
wherein the metal layer is formed simultaneously
with an anode of the array of organic light emitting
pixels, and to overlap with an active area, a wiring
area and a signal line area of the scan driver when
viewed in the second direction to correspond to a
region in which the frit is formed.

A method according to Claim 16, wherein the first
elongated segment eclipses the scan driver when
viewed in the second direction.

Patentanspriiche

1.

Organische oben emittierende lichtemittierende
Vorrichtung mit aktiver Matrix, umfassend:

ein erstes Substrat (200), das einen Pixelbe-
reich (210) und einen Nicht-Pixelbereich (220)
definiert;

eine Anordnung von organischen lichtemittie-
renden Pixeln, die Uber dem Pixelbereich des
ersten Substrats ausgebildet ist, worin die orga-
nischen lichtemittierenden Pixel eine Anodene-
lektrode (108a), eine organische Schicht (110)
und eine Kathodenelektrode (111) umfassen,
die in folgender Reihenfolge angeordnet sind:
das erste Substrat, die Anodenelektrode, die or-
ganische Schicht und die Kathodenelektrode;
eine Deckschicht (107), die auf oberen Oberfla-
chen des Pixel- und des Nicht-Pixelbereichs an-
geordnet ist, um Oberflachen zu glatten, worin
jedes Pixel eine jeweilige auf der Deckschicht
angeordnete Anodenelektrode aufweist;

ein zweites Substrat (300), das (iber dem ersten
Substrat platziert ist, wobei die Anordnung zwi-
schen das erste und das zweite Substrat einge-
schoben ist;

eine Frittedichtung (320), die eine Vielzahl von
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gestreckten Segmenten umfasst, die zwischen
das erste und das zweite Substrat eingescho-
ben sind, wobei die Vielzahl von gestreckten
Segmenten in Kombination die Anordnung so
umgibt, dass die Anordnung durch das erste
Substrat, das zweite Substrat und die Frittedich-
tung eingekapseltist, wobei die Vielzahl von ge-
streckten Segmenten ein erstes gestrecktes
Segment umfasst, das allgemein in einer ersten
Richtung gestreckt ist; und

einen Rastertreiber (410), der iber dem Nicht-
Pixelbereich des ersten Substrats ausgebildet
ist, worin der Rastertreiber so angeordnet ist,
dass er sich bei Betrachtung in einer zweiten
Richtung vom ersten oder zweiten Substrat aus
mit dem ersten gestreckten Segment tberlappt,
worin der kiirzeste Abstand zwischen dem ers-
ten und dem zweiten Substrat in der zweiten
Richtung definiert ist;

dadurch gekennzeichnet, dass

die organische lichtemittierende Vorrichtung ferner
eine Metallschicht (108b) umfasst, die bei Betrach-
tung in der zweiten Richtung auf der Deckschicht im
Nicht-Pixelbereich und zwischen dem ersten ge-
streckten Segment und dem Rastertreiber ausgebil-
det ist,

und worin die Metallschicht mit einem Material der
Anodenelektrode ausgebildet ist und so ausgebildet
ist, dass sie sich bei Betrachtung in der zweiten Rich-
tung mit einer aktiven Flache, einer Beschaltungs-
flache und einer Signalleitungsflache des Rastertrei-
bers Uberlappt, sodass sie einem Bereich entspricht,
in dem die Fritte ausgebildet ist.

Vorrichtung nach Anspruch 1, worin das erste ge-
streckte Segment bei Betrachtung in der zweiten
Richtung den Rastertreiber verdeckt.

Vorrichtung nach Anspruch 1 oder 2, worin der Ras-
tertreiber bei Betrachtung in der zweiten Richtung
das erste langgestreckte Segment verdeckt.

Vorrichtung nach Anspruch 1, worin die Frittedich-
tung den Rastertreiber nicht in seiner Gesamtheit
Uberlappt.

Vorrichtung nach einem der Anspriiche 1 bis 4, worin
derRastertreiber sich allgemeinin die erste Richtung
parallel zum ersten gestreckten Segment erstrecki.

Vorrichtung nach Anspruch 5, worin das erste ge-
streckte Segment so angeordnet ist, dass es einen
Abschnitt des Rastertreibers Uberlappt, welcher der
Anordnung zugewandt ist.

Vorrichtung nach Anspruch 6, worin der Abschnitt
allgemein in die erste Richtung gestreckt ist.
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8.

10.

1.

12.

13.

14.

15.

16.

Vorrichtung nach Anspruch 6 oder 7, worin der Ab-
schnitt eine Breite aufweist, die in einer dritten Rich-
tung senkrecht zu der ersten und der zweiten Rich-
tung definiert ist, und worin die Breite 0,05 mm bis
0,5 mm betragt.

Vorrichtung nach einem der Anspriiche 1 bis 8, worin
der Rastertreiber eine Breite aufweist, die in einer
dritten Richtung senkrecht zu der ersten und der
zweiten Richtung definiert ist, worin die Breite 0,2
mm bis 1,5 mm betragt.

Vorrichtung nach einem der Anspriiche 1 bis 9, worin
der Rastertreiber eine Beschaltungsflache umfasst
und worin das erste gestreckte Segment so ange-
ordnet ist, dass es sich bei Betrachtung in der zwei-
ten Richtung mit der Beschaltungsflache tberlappt.

Vorrichtung nach einem der Ansprtiche 1 bis 10, wo-
rin der Rastertreiber eine aktive Flache umfasst und
worin das erste gestreckte Segment so angeordnet
ist, dass es sich bei Betrachtung in der zweiten Rich-
tung mit der aktiven Flache lberlappt.

Vorrichtung nach einem vorhergehenden Anspruch,
worin die Metallschicht in Bezug auf einen Laser-
strahl oder Infrarotstrahl reflektierend ist.

Vorrichtung nach einem vorhergehenden Anspruch,
ferner eine Planarisierungsschicht umfassend, die
zwischen dem ersten Substrat und der Fritte ausge-
bildet ist, und worin der Rastertreiber in der Plana-
risierungsschicht vergraben ist.

Vorrichtung nach einem vorhergehenden Anspruch,
worin der Rastertreiber eine integrierte Schaltung
umfasst, die einen Diinnschichttransistor umfasst.

Vorrichtung nach einem der vorhergehenden An-
spriiche, worin die Frittedichtung ein oder mehrere
Materialien umfasst, die aus der Gruppe ausgewahlt
sind, die aus Folgendem besteht: Magnesiumoxid
(MgO), Kalziumoxid (CaO), Bariumoxid (BaO), Lithi-
umoxid (Li,O), Natriumoxid (Na,O), Kaliumoxid
(K50), Boroxid (B,03), Vanadiumoxid (V,05), Zink-
oxid (ZnO), Telluroxid (TeO,), Aluminiumoxid
(Al,O3), Siliziumdioxid (SiO,), Bleioxid (PbO), Zinn-
oxid (SnO), Phosphoroxid (P,05), Rutheniumoxid
(Ruy0), Rubidiumoxid (Rb,0), Rhodiumoxid
(Rh,0), Ferritoxid (Fe,0s3),

Kupferoxid (CuO), Titanoxid (TiO,), Wolframoxid
(WOs3), Bismutoxid (BiyO3), Antimonoxid (Sb,05),
Bleiboratglas, Zinnphosphatglas, Vanadatglas und
Borosilikat.

Verfahren zum Herstellen einer organischen oben
emittierenden lichtemittierenden Vorrichtung mit ak-
tiver Matrix, wobei das Verfahren umfasst:
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Bereitstellen eines ersten Substrats (200), das
einen Pixelbereich (210) und einen Nicht-Pixel-
bereich (220) definiert;

Ausbilden einer Anordnung von organischen
lichtemittierenden Pixeln Gber dem Pixelbereich
des ersten Substrats, worin die organischen
lichtemittierenden Pixel eine Anodenelekirode
(108a), eine organische Schicht (110) und eine
Kathodenelektrode (111) umfassen, die in fol-
gender Reihenfolge angeordnet sind: das erste
Substrat, die Anodenelektrode, die organische
Schicht und die Kathodenelektrode;

Ausbilden einer Deckschicht (107), die auf obe-
ren Oberflachen des Pixel- und des Nicht-Pixel-
bereichs angeordnet ist, um Oberflachen zu
glatten, worin jedes Pixel eine jeweilige auf der
Deckschicht angeordnete Anodenelekirode
aufweist;

Ausbilden eines Rastertreibers (410) Gber dem
Nicht-Pixelbereich des ersten Substrats;
Anordnen eines zweiten Substrats (300) Uber
dem ersten Substrat, sodass die Anordnung
zwischen das erste und das zweite Substrat ein-
geschoben ist;

Einschieben einer Fritte (320), die eine Vielzahl
von gestreckten Segmenten umfasst, zwischen
das erste Substrat und das zweite Substrat, wo-
bei die Vielzahl von gestreckten Segmenten in
Kombination die Anordnung umgibt und die Viel-
zahl von gestreckten Segmenten ein erstes ge-
strecktes Segment umfasst, das allgemein in ei-
ner ersten Richtung gestreckt ist; und

worin der Rastertreiber bei Betrachtung in einer
zweiten Richtung vom ersten oder zweiten Sub-
strat aus sich mit dem ersten gestreckten Seg-
ment Uberlappt, worin der kiirzeste Abstand zwi-
schen dem ersten und dem zweiten Substrat in
der zweiten Richtung definiert ist;

dadurch gekennzeichnet, dass

eine Metallschicht (108b) auf der Deckschicht und
bei Betrachtung in der zweiten Richtung zwischen
dem ersten langgestreckten Segment und dem Ras-
tertreiber ausgebildet wird und worin die Metall-
schicht gleichzeitig mit einer Anode der Anordnung
organischer lichtemittierender Pixel ausgebildet wird
und sich bei Betrachtung in der zweiten Richtung mit
einer aktiven Flache, einer Beschaltungsflache und
einer Signalleitungsflaiche des Rastertreibers uber-
lappt, um einem Bereich zu entsprechen, in dem die
Fritte ausgebildet ist.

Verfahren nach Anspruch 16, worin das erste lang-
gestreckte Segment bei Betrachtung in der zweiten
Richtung den Rastertreiber verdeckt.
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Revendications

Dispositif électroluminescent a émission de surface
organique a matrice active comprenant :

un premier substrat (200) définissant une région
de pixels (210) et une région sans pixel (220) ;
une série de pixels émetteurs de lumiére orga-
niques formés sur la région de pixel du premier
substrat, dans lequel les pixels électrolumines-
cents organiques comprennent une anode
(108a), une couche organique (110) et une ca-
thode (111), disposées dans I'ordre : le premier
substrat, I'anode, la couche organique, et la
cathode ;

une couche de revétement (107) disposée sur
des surfaces supérieures de la région de pixel
et de non-pixel afin d’aplanir des surfaces, dans
lequel chaque pixel présente une anode respec-
tive disposée sur la couche de revétement ;

un second substrat (300) placé sur le premier
substrat, la série étant intercalée entre le pre-
mier et le second substrats ;

un joint fritté (320) comprenant une pluralité de
segments allongés intercalés entre le premier
et le second substrats, la pluralité de segments
allongés en combinaison entourant la série de
sorte que la série est encapsulée par le premier
substrat, le second substrat et le joint fritté, la
pluralité de segments allongés comprenant un
premier segment allongé généralement dans
une premiére direction ; et

un vecteur de balayage (410) formé sur larégion
sans pixel du premier substrat, dans lequel le
vecteurde balayage estagencé afin de recouvrir
le premier segment allongé lorsqu’on le voit
dans une seconde direction depuis le premier
ou le second substrat, dans lequel la distance
la plus courte entre le premier et le second subs-
trats est définie dans la seconde direction ;

caractérisé en ce que

le dispositif électroluminescent organique comprend
en outre une couche métallique (108b) formée sur
la couche de revétement dans la région sans pixel,
et entre le premier segment allongé et le vecteur de
balayage lorsqu’on le voit dans la seconde direction,
et dans lequel la couche métallique est formée avec
un matériau de 'anode et estformée afin de recouvrir
avec une zone active, une zone de cablage et une
zone de ligne de signal du vecteur de balayage lors-
qu’on le voit dans la seconde direction afin de cor-
respondre a une région dans laquelle |a fritte est for-
mée.

Dispositif selon larevendication 1, dans lequel le pre-
mier segment allongé éclipse le vecteur de balayage
lorsqu’on le voit dans la seconde direction.
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Dispositif selon la revendication 1 ou 2, dans lequel
le vecteur de balayage éclipse le premier segment
lorsqu’on le voit dans la seconde direction.

Dispositif selon la revendication 1, dans lequel le
joint fritté ne recouvre pas le vecteur de balayage
dans son intégralité.

Dispositif selon 'une quelconque des revendications
1 a 4, dans lequel le vecteur de balayage s’étend
généralement dans la premiére direction paralléle
au premier segment allongé.

Dispositif selon la revendication 5, dans lequelle pre-
mier segment allongé est agencé afin de recouvrir
une portion du vecteur de balayage faisant face a la
série.

Dispositif selon la revendication 6, dans lequel la por-
tion est allongée généralement dans la premiére di-
rection.

Dispositif selon la revendication 6 ou 7, dans lequel
la portion présente une largeur définie dans une troi-
siéme direction perpendiculaire a la premiére et a la
seconde directions, et dans lequel la largeur est
comprise entre 0,05 mm et 0,5 mm.

Dispositif selon 'une quelconque des revendications
1 a 8, dans lequel le vecteur de balayage présente
une largeur définie dans une troisieme direction per-
pendiculaire ala premiére et ala seconde directions,
dans lequel la largeur est comprise entre 0,2 mm et
1,5 mm.

Dispositif selon 'une quelconque des revendications
1a9, dans lequel le vecteur de balayage comprend
une zone de cablage, et dans lequel le premier seg-
ment allongé est agencé afin de recouvrir avec la
zone de cablage lorsqu’il est visualisé dans la se-
conde direction.

Dispositif selon 'une quelconque des revendications
1210, dans lequel le vecteur de balayage comprend
une zone active, et dans lequel le premier segment
allongé est agencé afin de recouvrir avec la zone
active lorsqu’il est vu dans la seconde direction.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel la couche métallique ré-
fléchit relativement a un faisceau laser ou un fais-
ceau infrarouge.

Dispositif selon 'une quelconque des revendications
précédentes, comprenant en outre une couche de
planarisation formée entre le premier substrat et la
fritte, et dans lequel le vecteur de balayage est en-
terré dans la couche de planarisation.

10

15

20

25

30

35

40

45

50

55

13

EP 1814 184 B1

14.

15.

16.

24

Dispositif selon’'une quelconque des revendications
précédentes, dans lequel le vecteur de balayage
comprend un circuit intégré comprenant un transis-
tor a film mince.

Dispositif selon'une quelconque des revendications
précédentes, dans lequel le joint fritté comprend un
ou plusieurs matériau(x) sélectionné(s) dans le grou-
pe constitué d’oxyde de magnésium (MgO), d’oxyde
de calcium (CaO), d’oxyde de baryum (BaO), d’oxy-
de de lithium (Li;O), d’oxyde de sodium (Na,O),
d’oxyde de potassium (K,0), d’oxyde de bore
(B,O3), d’'oxyde de vanadium (V,05), d’'oxyde de
zinc (Zn0), d’oxyde de tellure (TeO,), d’oxyde d’alu-
minium (Al,O3), de dioxyde de silicium (SiO5,), d’oxy-
de de plomb (PbO), d’'oxyde d’étain (SnO), d’'oxyde
de phosphore (P,05), d’oxyde de ruthénium (Pu,0),
d’oxyde de rubidium (Rb,0), d’oxyde de rhodium
(Rh,0),d oxyde de ferrite (Fe,O5), d’oxyde de cuivre
(CuO), d’oxyde de titane (TiO,), d’'oxyde de tungs-
téne (WO3), d’'oxyde de bismuth (Bi,O3), d’oxyde
d’antimoine (Sb,03), du verre de plomb-borate, du
verre d’étain-phosphate, du verre de vanadate, et
du borosilicate.

Procédé de réalisation d’'un dispositif luminescent
organique a émission superficielle a matrice active,
le procédé comprenant :

la fourniture d’un premier substrat (200) définis-
santunerégionde pixel (210) etune région sans
pixel (220) ;

la formation d’une série de pixels luminescents
organiques sur la région de pixel du premier
substrat, dans lequel les pixels luminescents or-
ganiques comprennent une anode (108a), une
couche organique (110) et une cathode (111),
disposées dans l'ordre : le premier substrat,
I’'anode, la couche organique, et la cathode ;

la formation d’'une couche de recouvrement
(107) disposée sur des surfaces supérieures de
la région de pixel et non-pixel afin d’aplanir des
surfaces dans lequel chaque pixel présente une
anode respective disposée sur la couche de
recouvrement ;

la formation d’un vecteur de balayage (410) sur
la région sans pixel du premier substrat ;
I'agencement d’un second substrat (300) sur le
premier substrat de sorte que la série soit inter-
calée entre le premier et le second substrats ;
I'interposition d’une fritte (320) comprenant une
pluralité de segments allongés entre le premier
substrat et le second substrat, la pluralité de
segments allongés en combinaison entourant la
série et la pluralité de segments allongés com-
prenant un premier segment allongé, allongé
généralement dans une premiére direction ; et
dans lequel le vecteur de balayage recouvre le
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premier segment allongé lorsqu’on le voit dans
une seconde direction depuis le premier ou le
second substrat, dans lequel la distance la plus
courte entre le premier et le second substrats
est définie dans la seconde direction ;

caractérisé en ce que

une couche métallique (108b) est formée sur la cou-
che de revétement et entre le premier segment al-
longé etle vecteur de balayage lorsqu’on le voitdans
la seconde direction, et dans lequel la couche mé-
tallique est formée simultanément a une anode de
la série de pixels luminescents organiques, et afin
de recouvrir avec une zone active, une zone de ca-
blage et une zone de ligne de signal du vecteur de
balayage lorsqu’on le voit dans la seconde direction
afin de correspondre a une zone ou la fritte est for-
mée.

Procédé selon la revendication 16, dans lequel le
premier segment allongé éclipse le vecteur de ba-
layage lorsqu’on le voit dans la seconde direction.
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